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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeametry "buonorusa" (mamee - Ouosorus) Ha YpOBHE
cpenHero odmiero oopasoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-®3 «0O6 obpazoBanuun B Poccumiickoit ®Denepammmy, DPIOC COO, Konnenmuu
npernojaBaHus yueOHoro mnpenmera «bHONOTHS» W OCHOBHBIX TMOJOXEHUH (eaeparbHOM
paboueii mporpaMMbl BOCTIUTAHUS.

VYuebnblii npenmer «buonorus» yriayonéuHoro ypoBHs wusyudenus (10-11 kmaccer)
SBIIIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00nacTu «EcTecTBEeHHO-HAYyYHBIE MPEAMETHIY.
Cornacuo monoxenussm OI'OC COO mnpoduibHble ydeOHbIE MpeIMeThl, H3y4daeMble Ha
yIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOom auddepeHnmraniy 00ydeHus: Ha YpOBHE CPEIHETO
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHM,
CpemHHM OOIIUM, CpeaHUM NMPO(EeCCHOHATBHBIM U BBICIIMM 00Opa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTalnen
0o0ydJarImuXxcs W CTUMYJTHUPOBAaHMEM HHTEpeca K KOHKPETHOW O0JacTH HAay4YHOTO 3HAHWS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JICTIOM.

[Iporpamma no yue6HOMY nipeamety "buonorus" qa€rt mpeacTaBieHue o el U 3a1a4ax

u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJIEHHOM ypoBHE, ONpeeisieT 00s3aTebHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTypUpOBaHHE IO pas3feliaM M TeMmaw,
pacripesienieHue 1o KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh U3YUeHHs yueOHOro MaTepHrania
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oO0ydarommxcs. B mporpamMe mo OHOJIOTHHM peaii30BaH MPHUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs,
Omaromapss 4YeMy [POCMATPUBACTCS  HAMPABICHHOCTh HA  TOCIEAYIONIEe  pa3BHUTHE
OMOJIOTHYECKUX 3HAHHWM, OPUEHTHPOBAaHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, IKOJOTUIECKOTO MBINIICHHS, TIPEICTABICHUA O 3JI0pPOBOM 00pase *KU3HU, Ha
BOCITUTAHUE OEPEKHOTO OTHOIIEHUS K OKpYXKalomeld NpupoaHoi cpeme. B mporpamme mo
OMOJIOTUN Tak)Ke IMOKa3aHbl BO3MOXHOCTH Y4eOHOro mpenMera «buomorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk MmIaHUPYyeMBIM JTUYHOCTHBIM, METANpPEJAMETHBIM U TMPEAMETHBIM
pe3yabTataM oOy4yeHHss M B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIHHOMN
JEATETLHOCTH OOYYaIOIMUXCA IO OCBOCHHUIO COJEpKaHUs OHOJOTHYECKOro 00pa3oBaHHsS Ha
YPOBHE CpeHEro 001Iero oopazoBaHusl.
VYueOHbii mpeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHS 3aBepIIacT
Omosnoruveckoe o0pa3oBaHKE B IIKOJE U OPUCHTHPOBAH HA PACHIMpPEHUE U YIIyOJIeHHe 3HaHUN
00ydJaromuxcsi O JKUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM W KJIETOYHOW OHOJIOTHH,
AMOpPHUONIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKHU, CEJICKIINH, OMOTEXHOJOTHUH, IBOIIOIUOHHOTO
YUEHUS U IKOJIOTUH.

Nzydenne yueOHoro npeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMIUXCS K TMOCIENYIONEMY IOTYyYEeHUI0 OHOJOTHYECKOro OOpa3oBaHUs B
By3aX W OpPraHU3aLUAX CPEIHEro NnpodeccnoHasbHOro odpasoBanus. OCHOBY €ro CoJEpKaHH
COCTaBJISIET CHUCTEMa OMOJIOTUYECKUX 3HAHUM, MOJIYYEHHBIX MpPU HM3YyYEHUH OOYyHarOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMH Ha YypPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, KHUBOTHBIX, rpubax, OaKTepUsX, OpraHU3MeE YelIOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JIOMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEJIEHUS
MPHUKJIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
MOCJIETYIONIEro BbIOOpa mpodeccun. Bo3MokHa TakyKke MHTETrpanus OMOJIOTHUYECKUX 3HAHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOTYYCHHBIMU OOYJAOIIUMUCS TIPU U3YICHUU (PU3UKU, XUMUH,
reorpaduy 1 MaTeMaTHKH.



CrpykTypa mporpammsl 1o y4yeOHoMy mnpeamery "buomorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIM M SBOIIONUOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. CorjacHO UM, H3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE JJISl )KUBBIX CHCTEM Pa3HOT'O YPOBHS OpraHU3allHH,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYECKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydaroTCs OCHOBBI MOJIEKYJISPHONW M KJIETOYHOH OWOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTUY, AaKTYAIH3UPYIOTCS 3HaHUsA OOydYalOIIUXCS MO OOTaHUKE, 300JOTHH, AaHATOMHH,
dbusmonorun venoBeka. B 11 kimacce M3y4aroTcs IBOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
yueHue o 6uocdepe.

VYueOnsii npenMer «buonorus» mnpu3BaH 00ECMEYUTh OCBOEHHE OOYYAIOIIMMUCS
OMOJIOTUYECKHX TEOpH M 3aKOHOB, WJAEH, NPUHIMUIIOB W TMPaBHJ, JIEKAINMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHON KAapTHHBI MHpa, 3HAaHWUM O CTPOCHHH, MHOTOOOpa3uu H
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJALIWU, OHMOIIEH03a, DKOCHUCTEMBI, O BBIJAIOIIUXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJJOBAHMSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
Ouonornyeckux 3HaHuil. s pa3BUTHS U MOAJEpXKaHUSA MHTEpeca O0y4aromMXcsi K OHOJIOTHH
HapsIly CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJIEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS W PA3BUTHUS TOW WU WHOU
oOyacTu OMOJNIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIIeHHE Ba)KHEHIIMX
OMOJIOTUYECKHUX U IKOJIOTUIECKUX MTPOOIIEM.

Henb nzydyenust yuebHoro npeamera «buonorus» Ha yriayOiaEHHOM YpOBHE — OBJIAZICHHE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pa3HOro paHra v NpuoOpeTeHne YMEHHUI UCIOIb30BaTh ATH 3HaHUA B (POPMUPOBAHUU MHTEpECA
K omnpeaenéHHol o01acTu mpodeCCHOHATBHON NEATENhHOCTH, CBSI3aHHOW ¢ OMOJOTHEH, Win K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIsl TPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHMs.

JlocTikeHnue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpOBHe
o0ecrieunBaeTcs pelieHrueM CIeAYIoIuX 3a1ayu:

OCBOGHHE OOYYAIOIIUMHUCS CHCTEMbl OHMOJOTMYECKHX 3HaHHWi: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IpaBHJIaX,
COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHMHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CHUCTEM (KJIETKA, OPTaHM3M, MOIYJISIUs, BUI,
OouoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBHITHSIX W COBPEMEHHBIX HCCIICOBAHUIX B
OHOJIOTHH,

O3HaKOMJICHHE  OOy4aromMXcsi C  METOJaMH  TO3HAHUS  KUBOHM  MPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM OMOIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEIEKIIMH, OMOTEXHOJIIOTUH U CUHTETHYECKOM
OMOJOTUYM, TAJIEOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTUYECKNX HCCIeNOBaHUI B jaboparopud W B mpupoje (HaONIOJCHHE, W3MEpEHHeE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHUE OOYYArOIIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HAaXOIUTh, aHAIW3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIh30BATHCS OMOJIOTHYECKONW TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSA3b MEXIY pa3BUTHEM OHOJIOTMH M  COLMAIBHO-
SKOHOMHMYECKHMH U SKOJIOTMYECKHMMH MNpoOJieMaMu YelIOBEYECTBA; OLEHUBATH IOCIE/CTBUS
CBOCH JeATENPHOCTH 110 OTHOIIEGHUIO K OKPYXKAIOWIEH NpUPOJHON cpene, COOCTBEHHOMY
3MIOPOBBI0O U 3J0POBBI0  OKPYXKAIOLIUX JIO/IeH; OOOCHOBBIBaTH M COONIOJATH  MEpPhI
npopMIaKTUKN WHPEKITMOHHBIX 3a00J€BaHUH, TpaBWIa MOBEICHHUS B MPHUPOJE M OOEeCIIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSAX MPUPOTHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepu3OoBaThb COBPEMEHHBbIE HAy4YHBIE OTKPBHITHUS B O0JIACTH
OHOJIOTHH,

pa3BUTHE Y 00YyJaIOUINXCS WHTEIUIEKTYaTIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mporecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJOTHH,
pelaemMpIMi €10 MpoOJieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIIEAOBAHMS, MPOBEICHHS



OKCIIEPUMEHTAIBHBIX HCCIICOBAHUM, pelleHus] OWONIOTMYECKUX 33134, MOJAEITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIUTaHHE Yy OOYUYaIOUINXCSl [IEHHOCTHOTO OTHOIIEHHS K JKUBOW MPUPOE B LIEIOM U K
OTHENbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OPMHPOBAHUE HKOJOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B TPUPOJIC; WHTETPAIIUN €CTECTBEHHO-HAYUHBIX
3HAHUH;

npuodpeTeHne 00yJaromuMucs KOMITETEHTHOCTH B paIMoHaTEHOM

IPUPOIONIONIB30BAHNUH (COOITIOICHHE TTPABHII MTOBEICHHS B IPUPOJIC, OXPAHBI BUIOB, YKOCHUCTEM,
Oouocdeprl), COXpPaHEHWH COOCTBEHHOTO 370POBbS U 370pPOBbS OKPYXKAIOMIUX JIIOJCH
(cobmroneHust Mep pOopUITAKTUKH 3a00JIeBaHUH, obecrieueHue 0€301acHOCTH
KUBHEJEATEIILHOCTH B UPE3BbIYAHBIX CUTYallUSIX MPUPOJIHOTO M TEXHOTEHHOTO XapaKTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOTMYECKUX 3HAHUN U YMEHH B OBCEAHEBHON KU3HU;
CO3/laHME  YCIOBMH JUIi  OCO3HAHHOTO  BBIOOpa  OOyYAlOMIMMHUCSH  MHIUBUAYAJIbHOU
00pa3oBaTeNbHOW TPAEeKTOPHH, CIOCOOCTBYIOMICH TMOCIeAyomeMy MnpodhecCHOHATLHOMY
CaMOOTIPEICICHNI0, B COOTBETCTBUU C WHAMBHUIYaJIbHBIMH HMHTEpPECaMH M TOTPEOHOCTIMH
peruoHa.

OOmiee 4MCiIO YacoB, OTBEACHHBIX Ha HM3ydeHHE OWMOJOTHMM Ha YTIyOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanms, cocraBisger 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hef1elo).

OTO6op opraHu3alMOHHBIX (GOPM, METOJAOB H CPEIACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISICTCSI C YUETOM CIEU(BHUKU €ro COJIEpKaHWs M HANpPABICHHOCTH Ha IMPOJOJKEHHE
OMOJIOTHYECKOT0 00pa30oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHHOTO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeTbHBIM YCIIOBHEM TIPU 00Y4YEHUW OWOJIOTHH Ha YTIIYOJIEHHOM YPOBHE SIBJISICTCS
IpoBeEHUE JIA0OPAaTOPHBIX M MpakTHUecKuX pabor. Takke ydacTHe OOydaroUIMXcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M Y4EOHO-HUCCIIEJIOBATEILCKUX  paboOT, TeMaThKa KOTOPBIX
OTIpeNIeNAeTCS YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJEP)KXAHUE OBYYEHUA

10 KJIACC

ConeprkaHue MporpaMMBbl, BBIICIEHHOE KYPCU8OM, HE BXOJUT B MPOBEPKY TOCYIaPCTBEHHOM
utoroBoit arrecrauu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHas Ouosiorust — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS OMOJIOTHH.
Buonornyeckue Hayku M H3ydaemMble UMM TpobOiembl. DyHIaMeHTallbHbIEC, NPUKIAIHBIE H
MOMCKOBBIEC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHBIe ¢ Ouonorueii. 3HaUYeHHE OWOJOTHHM B  MPAKTHYECCKOU
JESATEIIbHOCTH YEJIOBEKAa: MEAMIMHE, CEIbCKOM XO34HMCTBE, IPOMBILUIEHHOCTH, OXpaHe
PUPOJIBIL.
JdemMoncTpanuu
[Moptpetsl: Apuctorens, Teodpactr, K. Jluaneit, X. b.Jlamapk, Y. Hapsun, VY. Iapsei,
I'. Mengens, B. W. Bepnaackuii, WM. II. IlaBnoB, M. W. Meunuxos, H. W. Basunos, H.
B. Tumodees-Pecorckuii, [[x. Yorcon, ®@. Kpux, /I. K. benses.
Tabnuibl U cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK).

Tema 2. /KuBble cuCTEeMbI U UX H3y4YeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHust Onosnoruu. CBONCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIIOCTHOCTb, CJOXXKHOCTh M YHOPSAJIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3allUs, CaMOBOCIPOM3BEICHUE, Pa3apakKMMOCTh,
U3MEHYUBOCTH, POCT U pa3BUTHE.

YpoBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIE€TOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTreOIEHOTHYCCKHIA),
ouochepnsiit. [lponeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymecTBoBaHUs MaTepuu. Hayku, n3ydaroniue KUBbIE CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3ydenne kuBBIX cucTeM. MeToapl Ouonornueckoil Hayku. HabmroneHue, nusmepeHue,
SKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMONM UM HE3aBUCUMOM
nepemenHoil. IlmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ Jo0CTOBEpHOCTh. Pa3Opoc B 6Gnonorndyeckux naHHbiX. OleHka
JIOCTOBEPHOCTHU TOJYUYEHHBIX Pe3yNbTaToB. [IpUUMHBI MCKaXKEHUS PE3YNIbTAaTOB SKCIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuipl 1 cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buosiormdeckne cuctembl», «CBOHCTBa
KUBOM MaTepun», «YpOBHU OpraHU3aLMU KUBOH NMpHUPOAb», «CTpOEHHE )KMBOTHOM KIIETKN»,
«Tkann KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOrO0 OpraHu3Ma», «buoreoneHos»,
«buocdepar, «MeToabl U3yUSHHS KUBON TPUPOIBI».

OOGopynoBanue: JabopatopHoe 000pyIOBaHHUE ISl TPOBEACHUS HAOIIOJCHUN, W3MEPECHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonp3zoBaHne pa3auYHBIX METO/IOB MIPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buosiorusi KjieTku

Knerka — cTpyKkTypHO-(QYHKIIMOHAIbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITHS KIETKH.
PaGoter P.I'yka, A.JleBenryka. Knerounas teopust (T.IlBanu, M. lllneitnen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.



MeTtoabl MOJEKYISPHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHmaibHoe eHTpUdyrupoBaHue,

KYJIbTUBUPOBaHUE KJIETOK. M3yuenue @ukcuposanHvix KAemoK. OneKTpoHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyveHue Kiemox.
JdemMoHcTpanuu

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

Tabmuiel u cxeMbl: «CBETOBOM MUKPOCKOI», « ITIEKTPOHHBIN MUKPOCKOI», «IcTOopust pa3BuTus
METOJI0OB MUKPOCKOITUI.

OOGopyznoBaHUe: CBETOBOM  MHKPOCKOIN, MHUKPOMPENApaThl PACTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «/I3yueHne MeTOJOB KIETOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe neHTpudyruposanne, [T1IP)».

Tema 4. XumMnyeckasi Opranu3aums KJIeTKU

XUMHUYECKUI COCTaB KIETKU. MaKkpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ poib
KaK pacTBOPHUTENsS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKU, TEIUIOPETYISALHUU.
MuHepanbHbIe BEIIECTBA KIETKH, UX OUOJIOTHYecKast poib. Poibh KATHOHOB M aHHOHOB B KJIETKE.
Opranuueckue BEeecTBa KIeTKU. bronornyeckue noinumepsl. benku. AMHHOKHUCIOTHBIA COCTAaB
6enkoB. CTpykTypbl OenkoBOi Mousiekyinsl. IlepBuunas cTpykTypa Oenika, MENTHIHAs CBA3b.
Bropuunas, TpeTruuHas, deTBepTUYHAs CTPYKTyphl. Jlenarypamus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonorundeckue GpyHkimu 6enkoB. [lpuonoi.

YrineBonbl. MoHOCaxapuibl, JUCaxapyibl, OJUTOCaxapuibl W Tojucaxapuasl. OOmuit
IUTAaH CTPOEHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YIIIeBOAOB. buonormueckue (yHKIUN
YTJIEBOJIOB.

Jlumael.  TmapoduneHO-TUApOdOOHBIE  cBoWcTBa.  Kiaccudukamuss — JTUOHIOB.
Tpurnunepuasl, Gochoaunuabl, BOCKH, crepoubl. buomornueckue Gpynkiuu munumos. Oo0mme
CBOWMCTBA OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYTIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJTHK n PHK. Ctpoenne HykienHOBBIX KUCIOT. HykieoTusl.
[Tpuntun xkomrmementapHoctr. IlpaBuno Yapradda. Crpykrypa JJHK — aBoitHas crimpaiib.
Mecronaxoxaenue u ononorndeckue pynkunu JJHK. Buast PHK. @ynkuun PHK B knetke.
Ctpoenune moisekynbl AT®. Makposprudeckue cBsizu B MoJiekysie AT®. buonmormyeckue
¢byakuun  AT®. BoccraHOBICHHBIE TNEPEHOCUYMKH, UX (yHKUMH B  KIETKe. /[pyeue
HyK1eo3uompugocgamol (HT®). CexBeHHpOBaHHE JHK. Memoout 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorusi: OMOXUMHUYECKHEe M OMO(U3NUYECKHe HCCIIEeNOBAaHUs COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomounekyn. Modenupoganue cmpykmypol U QyHKYuil
Ouomonekyn u ux komniexcos. Komnvromepmwiii Ousaiin u opeaHuyeckuii cunmes OUOMONEKY1 U
UX HenpupoOOHbIX AHAL0208.

JdemoHcTpauuu
Hoptpertsr: JI. [Toaunr, k. Yorcon, @.Kpuk, M. Yunkunc, P.Dpanknun, @. Canrep,
C. IIpy3unep.

[luarpammbl: «PacripeneneHue XUMUYECKHUX DJIIEMEHTOB B  HEXUBOM  MPUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuier u cxewmsl: «l[lepuonudeckas TabIUIa XUMUYECKUX SJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOABI», «BemecTtBa B cocTtaBe OpraHu3moBy», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYN YrieBoAoB», «CTpOeHHE MOJIEKYI
TunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MoJeKyabl ATD.

O6opynioBaHue: XUMUYECKask OCy1a 1 000pyI0BaHUE.

JladopaTropnasi padora «O0HapyKeHHE O0EIKOB C TTOMOIIBIO KAYE€CTBEHHBIX PEaKITHiI».
Jlaboparopnasi pabora «/ccienoBaHue HYKIEMHOBBIX KHCIOT, BBIJICIEHHBIX M3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.




Tema 5. CtpoeHue u QyHKINH KIETKH

Tunsl KI€TOK: dyKapuoTHUecKass U MpokapuoThueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHue mpoKapuOTHYECKOW KiIeTKH. Kietounas cTeHka OakTepuid W apxei.
OCOOEHHOCTH CTPOCHHUS TeTepOTPOPHOIN 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIEHO3aX.

Crpoenne 1 QyHKIIMOHUPOBAHHUE dyKapuOTHYECKOH KieTkH. [Imazmaruueckas MmemOpana
(mmazmanemma). CTpykTypa TuUTa3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB Uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneru€énnas auddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota
HATpHUIl-KaJIMeBOro Hacoca. DHAOUTO3: MUHOUTO3, (paromuro3. Dx301uto3. Kietounas creHka.
CtpykTypa v PyHKIIMU KIETOYHOW CTEHKH pacTeHUM, TPHOOB.

Huronna3zma. Ilutozons. Llutockener. JIBuxenue nutoriazmbl. OpraHouabl KIETKU.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: dHAomIazMarndeckas cetb (DIIC), anmapar I'onbmkw,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMOCBSA3b 0JHOMEMOpPAHHBIX OPIaHOMJIOB KIIETKH.
CtpoeHue TpaHYISIPHOTO peTuKyiayma. Mexanuszm Hanpasienus oeaxose 6 JIIIC. CunTes
pactBopuMbIXx  OenkoB. CuHTE3  KJIeTOuHbIXx MeMmOpaH. ['maakwii  (arpaHymspHBIN)
SHJOTUTa3MaTHYeCKuil peTukyiayMm. CekperopHas ¢yHKums anmapara [ onbmku. Moouguxayus
benxoes 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I 01b0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOMJIBl KJIETKU: MUTOXOHAPHUH, TUIACTUIBL. [Ipoucxoscoenue
mumoxonoputi u naacmuo. Cumbuoeenes (K.C. Mepeoxcrkoscxuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MUTOXOHJpWA U TmiacTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TUIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHl  BBICHIMX

pacTeHuM.

HememOpannbie opranouisl kiietku CTpoeHrne U GyHKIIMM HEMEMOpPaHHBIX OpraHOUIOB
KiIeTku.  PubGocomsl. Ilpomescymounvie  ¢unamenmei.  MukpoduinaMeHTsl. AkmuHogble
MUKpogurameHmul. Mpbliieunble  KIETKU. AKmMuHo8blie  KOMNOHEHMbl HeMbIUUEeYHbIX

karemok. Mukpotpyoouku. Knerounsnii nientp. CTpoeHHe M JBM)KEHUE KTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuroruiasmel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Mukpompybouxamu. Momopmvie benxu.

SAnpo. Ob6onouka siapa, XpoMaTHH, KapHoIla3Ma, SJIPBIIIKUA, UX CTPOCHHE U (DYHKIUU.
Snepublii GenkoBelid MaTpuKc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B HHTEp(ha3zHOM
aape. dyxpomamun u 2cemepoxpomamui. beakn XpoMaTUHa — TUCTOHBL. JuHamuxa s0epHou
06010uKU 8 MUmo3e. H0epHulii mpancnopm.

Kinerounsle  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKApHUOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOI).

JdemoHcTpauuu

Hoptpertsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuipl u cxembl: «KCTpOCHHE IYKAPUOTHUYECKON KIETKH», «CTpOEHHE XUBOTHOH KIETKH»,
«CTpoeHHE pacTUTENbHON KIeTKn», «CTpoeHHe MUTOXOHApUM», «Aapo», «CtpoeHue
MIPOKAPHUOTUYECKON KIIETKH.

OO0opyoBaHKe: CBETOBOM MHUKPOCKOII, MHKPOIpENapaTbl PacTUTEIbHBIX, UBOTHBIX KIIETOK,
MUKpOTIpenaparbl 0akTepHalbHbIX KIETOK.

JlabopaTopnasi paGora «/3ydyeHne CTpoeHUs KJIETOK Pa3IMUHbIX OPIraHU3MOBY.
IIpakTuueckas padora «/3ydeHue CBOMCTB KJIETOYHOW MeMOpaHBI».

JlabopaTopnass padora «/ccnenoBanue miIa3MoiM3a M JACIUIA3MOJIM3a B PAaCTUTENIBHBIX
KJIETKaxX).

IIpakTyeckas padora «I3yueHue NBUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).




Tema 6. OOMeH BellecTB U NpeBpallieHHe JHEPIUU B KJIeTKe

AcCUMWISIIMS U TUCCUMWIALINS — JIBE CTOPOHBI MeTaboan3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOoGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B OOMEHHBIX  IpoIeccax.
DHepreTuyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIleccax.
DepMeHTATUBHBIN XapakTep peakiHuil KIETOYHOro Mmerabonu3ma. dDepMeHThl, WX CTpOeHHeE,
cBoiictBa W MexaHusM jeictBus. Kodepmentsl. OTimuns (HepMEHTOB OT HEOPTaHMUECKHX
KaTain3aTtopoB.  benku-akTuBaTtopel W OEIKU-MHTHOMTOPHL.  3aBUCHUMOCTh  CKOPOCTH
(dhepMEeHTATUBHBIX PEAKIUN OT Pa3INYHBIX (DAKTOPOB.

IlepBUYHBII CHHTE3 OpPraHUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbI U
oxcueenHvlll  homocunmesz 'y baxmepuii. Ceéemocobuparowue nuemMeHmsl U  NUSMEHMbl
peakyuonroz2o yeumpa. Ponb xynopomnactoB B mporecce (potocuHTe3a. CBeTOBas U TEMHOBast
daspl. @omoovixanue, C;., Cy u CAM-munvt gpomocunmesa. TlpogyKTUBHOCTh (DOTOCHHTE3RA.
Bnusiaue pa3nuuHbIx (akTOPOB Ha CKOPOCTH (DOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.
XemocuHTe3. Pa3znooOpaszne OpraHM3MOB-XEMOCHHTETHUKOB: HHUTpUDHIMpYyIONHE OaKTepHH,
Kene300aKTepruH, CepoOaKTEPUH, BOJOPOIHBIEC OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Bumel Opoxenus. [IpoaykTel OpokeHHMsT U HX HCIOJIb30BaHHE
YeIOBEeKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. DJTambl HEPreTuyeckoro odomeHa. [loaroToBUTENbHBIN 3Tam.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTNIEHUE TITFOKO3bI.
buonornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXxaHue. Pojabp MHUTOXOHIpUN B MpoLEccax
OHMOJIOTrHYECKOT0o OKHCJICHHUS. [Muknuueckue peaxiuu. OxucnutenbHOe
dochopmupoBanue. dnepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmasvl. [lpeumyiecTsa  a’poOHOTO MyTH OOMEHa BEIIECTB TEpen
aHadpOOHBIM. D(PPEKTUBHOCTH FHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

Hoptpersr: JIxk. [Ipuctin, K. A. Tumupsze, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel U cxembl: «POTOCUHTE3Y», «DHEPreTHUECKH 00MeH», «buocunTe3 6enkay, «CtpoeHue
bepmeHTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOI MHUKPOCKON, O0OpYyJOBaHME JUIS TMPUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas pabora «/3yyeHne KaTaJUTHYECKOW aKTHMBHOCTH (EPMEHTOB (Ha IpHMEpe
aMUJIa3bl WK KaTajasbl)y.

JlaGopaTopnas padora «/3yueHne (GpepMEHTaTUBHOIO pacUICIJICHUS MEPOKCHAA BOAOPOJAA B
pPaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas pa6ora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a.
JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHOoro cuHtesa. [IpMHIMI KOMIIIEMEHTAPHOCTH B PEAKIUSAX MAaTPUUHOTO
cuHTe3a. Peanmmzamms HacneAacTBeHHON wWHGpopManuu. ['€HEeTHMYeCKHMH KOJ, €ro CBOWCTBA.
Tpanckpunuus — Marpuunblii cunTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMKM: KOMILUIEMEHTAPHOCTD,
AHTUNAPAUIETIBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTE3€e OemKa.
Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzalus T€HOMa Yy MPOKapUOT U
JYKapHOT. Perynsiusi akTUBHOCTH TE€HOB Yy mpokapuorT. [wumore3a omepona (®P.Kakoo,



K. Mano). Monekynsapuvie mexanusmvl 3Kcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.
Bupycel — HekneTouHble (OPMBI XKU3HM WU OOnuratHeie mapasuThl. CTpoeHHE MPOCTBIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusznennviti yuxn JHK-cooepocawyux
supycos, PHK-cooepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsle 3a0oneBaHusi ueloOBeKa, JKUBOTHBIX, pacrenuit. CIINJ], COVID-19,
COLIMAJIbHBIE U MEIUIIUHCKHE MTPOOIIEMBI.

Buounpopmamuxa:  ummecpayus u  ananuz  Ooavwux — maccueoe  («bigdata»)
CMPYKMypHuIX — Ouonocuyeckux  oaumvix. Hanomexnonocuu 6 oOuonocuu u  meouyuHe.
IIpoepammupyemvie pynkyuu 6enxos. Cnocobsbt 00cmasKu 1eKapcma.

JdemoHcTpauuu

Hoptpetsr: H. K. Konbuos, . . UBaHOBCKuUi.

Ta6muibl 1 cxembl: «buocunTes Oenkay, «I'eHeTnueckuii koa», «Bupyce», «bakrepuodarny.
IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounsnii nuki, ero mepuonasl u perymsinus. Matepdaza m muto3. OcoOeHHOCTH
MPOIIeCCOoB, mpoTekaromux B uHTepdaze. [loaroroBka kinetku K aeneHuto. [IpecuHTeTnuecKuit
(MOCTMHUTOTUYECKHI), CHUHTETHUYECKHH W TOCTCHHTETUYECKUHA (MPEMUTOTHUYCCKUN) TEePUOJIBI
uHTEpQa3bl.

Marpuunsiii  cunte3 JHK — permkamusa.  [lpunmuner  perumkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAJUIENBbHOCTh. MexaHu3m
permukanun  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. Tenomepsl U TeloMepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapHOTHUM. JIMIUIOMAHBIA M TaruiouIHBIA HaOOpPBI XPOMOCOM.
["'omosiornynbie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenne kneTku — mMuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOLECCHL. THIIbI
muto3a. Kaproknnes n nuTokrnHes. buonornuyeckoe 3Ha4eHUE MUTO3A.

Perynsmuss MHUTOTHYECKOTO IMKJIA KIETKU. [Iporpammupyemasi KieTodHas THOENb —
aronTo3.

Krnerounoe siipo, XxpoMocombl, GyHKITMOHATBHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemka» — ououngopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KIIEeMKU.

JdemoHcTpauuu

Tabmumel W cxembl: «KU3HEHHBIA MUK KIETKH», «Muto3», «CTpOCHHE XpOMOCOMY,
«Pemmukanms JJHK».

OO6opyznoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenaparbl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.
JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.
JlaGopaTopnasi padora «HabnroneHrne MuTo3a B KJIeTKaX KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 9. CtpoeHue u QyHKIUM OPraHU3MOB

buonornueckoe  paszHooOpasue  opraHu3moB.  OJTHOKIETOYHBIE, KOJIOHHAJbHBIEC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEAEATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KojgoHuanabHbie
OpraHu3MBI.

B3anmocBs3b yacTeil MHOTOKIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nesoe. I'omeocras.

Txkanu pacrenmit. Tumpl pacTUTENBHBIX TKaHEH: oOpa3oBaTellbHAs, TOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOCHHOCTH CTpOeHHs, QYHKIHUHA U PACIOIOKECHUS
TKaHEW B OpraHax pacTeHUH.



TkaHu JKMBOTHBIX UM 4EJIOBEKAa. TUNbl JKUBOTHBIX TKAHEW: OJMIUTEIUAJIbHAS,
COEIMHUTENbHASA, MblleuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUA, (PYHKIHMH U pacHoIOKeHUs
TKaHEeH B opraHax >KUBOTHBIX U YE€JIOBEKa.

Opranbl. BereraruBHble W TE€HEpATHBHBIE OpPraHbl pacTeHuid. OpraHbl M CHUCTEMBI
OpraHOB KUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIll U BHyTpeHHUH ckeneT. CTpoeHue U TUIbI COSUHEHUS
KOCTEH.

JIBIDKeHHE OpraHu3MoB. J[BWKEHHME OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIIHOE,
KTYTUKOBO€, PECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMHU3MBI M HACTHH.
JIBuKeHEe MHOTOKJICTOUHBIX JKUBOTHBIX M U€JIOBEKa: MbllieuHas cuctema. Pedrekc. CkenerHbie
MBIIIIBI U UX paboTa.

[Turanune opranu3mos. [lornoiieHne BoJbl, YIJIEKUCIOTO ra3a ¥ MUHEPAIbHBIX BEIIECTB
pacteHusiMH. [IuTaHue JKMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBAapEHUE.
[Iuranue MO3BOHOYHBIX >KUBOTHBIX. OTIENbl MUILEBAPUTENBLHOrO TpakTa. [luieBapuTenbHbIe
ene3bl. [IumeBapurenbHas cucrema 4eaoBeKa.

Jpixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanwme XuBOTHBIX. [(uddy3us razos
4yepe3 MOBEepXHOCTh KieTku. KokHoe npixanwe. JlprxatenbHas TOBEpXHOCTh. JKabGepHoe u
NEroyHoe JpIXxaHue. JIpIxaHWe TMO3BOHOYHBIX JKUBOTHBIX U UEJIOBEKa. OBOJIOLUOHHOE
YCIIO)KHEHUE CTPOEHUs JIETKUX IM03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHash CHCTEMa 4eJIOBEKa.
MexaHu3M BEHTUJISIUU JETKUX Y NTUIl U MJIEKONUTAIOMUX. Perymsus apixanus. [IpxarenbHbie
00BEMBL.

Tpancnopr BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUU. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbel. KpoBeHocHass cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uejoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé perynsusi.

Broinenennie y opranusmoB. Beinenenwe y pacTteHuil. BbineneHue y KMBOTHBIX.
Cokpatutensubie Bakyonu. Opranbl BbiaeneHus. DuibTpainusi, CceKkpenus U obpaTHOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cucTeMaMu. BpljeneHne y MO3BOHOYHBIX JKUBOTHBIX U ueioBeka. [loukw.
Crpoenne u pyHkunonupoBanue Hedpora. OOpa3oBaHHEe MOYH y YEIOBEKA.

3ammTa y OpraHu3MoB. 3allldTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropbl OGakTepuil u
LUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHON U
XUMHUYECKON 3aIUThl. OUTOHITUIHI.

3amMra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MNpPOM3BOJHBIE. 3amuTa
opranuzMa otT Ooje3Heil. VMMyHHas cucremMa uenoBeka. KIETOUHBII M TyMOpalbHBINA
UMMYHUTET. Bposk1€HHBIN 1 TPHOOPETEHHBIN crieruUIecKrii UMMYHHUTET. Teopust KIIOHAIBHO-
cenektuBHoro ummynurera (I1. Opaux, @. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocts M peryisiius y OpraHu3MoB. Pa3apakumMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apa)kuMOCTh W peryisiiusa y pacTeHuil. POCTOBbIE BelIeCTBA M UX
3HAuYEHHUE.

HepBHas cuctema u pedrextopHas perynsuusi y >KMBOTHbIX. HepBHasi cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u peduexkropHas nyra. bezycrioBHbie u
YCIIOBHBIE Pe(IEKCHI.

['ymopanbHas peryiasuus M SHAOKPHUHHAs CHCTEMa >KMBOTHBIX M 4YesloBeka. JKenesbl
OHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JIelCTBUE TOpPMOHOB. B3aMMOCBA3b HEPBHOW H
SHJOKPUHHOM cucTeM. [ unoTtanmamo-runodusapHas cucTeMa.

JdemoncTpanuu
Hoprper: U. I1. ITaBnos..



Tabmunel  u  cxembl: «OMHOKIETOYHBIE  BOAOPOCHH», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTEMBbI OPraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHEe CTpOEHUE HAceKOMbIX», «TkaHuM pacTeHUI»,
«KopueBsie cuctembr», «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOM IIIACTUHKHY, «TkaHM
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «MplieyHas cucremay,
«BpiienurensHas cucremMay, « JHJIOKPUHHAS cucTeMay, «CTpoeHue MbIIIb, «MMMyHUTETY,
«Kumeunononoctasle», «CxeMa nuTaHus pacTeHU», «KpOBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHue 0%K/1€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucteMa MIIEKONUTAIOIIUXY,
«HepHas cuctema dyenoBekay, «Pediekcy.

OOopyznoBaHue: CBETOBOM  MUKPOCKOI, MHKPOIPENapaThl  OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparsl TKaHEeH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIE
IK3EMILTISIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHUN Pa3HBIX OTAENIOB, BIAKHBIE MIPemapaTsl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUHA 0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
o0opymoBaHue JJs JEMOHCTpPAllMd TIOYBEHHOTO W  BO3AYIIHOTO MUTAaHUS PACTCHHIA,
pacuieTuieHusl Kpaxmajia u OelnKoB Toja JelcTBHeM (EepMEHTOB, OOOpyJOBaHUE IS
JIEMOHCTPALIMH OMBITOB [0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJEJIH F'OJIOBHOI'O MO3ra Pa3jIndHbIX )KMBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHEH pacTeHUIN.

JlaGoparopnas padora «/3yueHre TKaHeH )KUBOTHBIX.

Jlaboparopnas pabora «3yuenue OpraHoB LIBETKOBOT'O pacTeHus .

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

dopMBI pa3MHOKEHHS OPTaHM3MOB: Oecroyioe (BKJIIOYasi BEreTaTHBHOE) W IOJIOBOE.
Bunpt 6ecrionioro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISLNSA, pparMeHTaIMs, KIOHUPOBaHHE.
ITonoBoe pazmuoxenue. [lonoBeie kineTkn, uinm ramersl. Meio3. Ctagun Mmeiiosa. [loBenenne
xpoMocoM B Mero3e. Kpoccunrosep. buonormueckuii cmpica Meio3a M IOJIOBOTO IIpoLECCa.
Melio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzaponpiieBoe  paszpurue. [‘ameroreHe3 y JKkMBOTHBIX. IloyoBble  JK€JE3BI.
OO6pa3oBanre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

OmnogoTBOpeHrHe U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. COCOOBI OIUIOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NHnuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenesz — 00Ha u3 2nagHvix npodiem smopuonozuu. Konyenyus mopgoezenos
u mooenu mopgoeenesa. Ctaguu IMOpHUOTEHE3a KUBOTHBIX (Ha MpUMepe JSryIkn). Jlpodienue.
Tunbel apoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OCoOEHHOCTH JPOOJEHUS MIICKOTUTAIONIUX. 3apOABIIIEBbIE JTUCTKH (TaCTPYJISIIHS).
3akiagka OpraHoB M TKaHEM U3 3apoAbIIIEBBIX JMCTKOB. B3anMHoe BiIusSHUE dYacTel
pa3BUBAIOIIETOCS 3apojplia (3MOpUOHANBHAS HMHAYKIMSA). 3akjajka TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUeCKUX B3aUMOJEWUCTBUM TI'eHOB. DBimsHue Ha
SMOPHOHAIIBHOE Pa3BUTHE PA3INYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pa3ButHe >xuBOTHBIX. [locToMOpuoHanbHbI mepuoz. IIpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonorundeckoe 3HaueHHE MPSMOTO U HEMPSAMOIO Pa3BUTHs, UX PACIPOCTPAaHEHHE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOPHl pEryjsiliMM pocTa KHUBOTHBIX U ueioBeka. Cranuu
NOCTAMOPHOHAIFHOTO PAa3BUTHUSA Y JKUBOTHBIX M uesloBeKa. [lepHoabl OHTOreHe3a YelloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYECKHe MPOLECCHI.

PasmHoxxenune u pasputue pacteHuid. ['amerodut m crmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmii. OOpa3oBaHue cCrmop B TIpolecce Melosa. ['aMeTroreHes y pacTeHH.



OmnnofoTBOPEeHNUE M Pa3BUTHE PACTUTEIBHBIX OpPraHu3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIMU OHTOTEHE3a Y PACTEHHI U )KUBOTHBIX.
JdemoHcTpauuu
Hoptpetsr: C. I'. Hapamun, X. [lIneman.
Tabmuiel 1 cxembl: «BereratTuBHoe pa3MHOXKeHUE», «TUIBI OECIONOro pa3MHOKEHHS,
«Pa3MHOXEHHE XJTaMHUIOMOHAAbDY, «Pa3MHOXKeHuEe »dBrieHb», «Pa3MHOXEHHE THUAPHIY,
«Merio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUIEKIECTKH M CIIepMaTO30M/1ay,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe paszBuTHE», «Pa3BuTHe Maiickoro
Kyka», «Pa3zBurne capanumy», «Pa3Butue mArymkn», «J{BoifHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIBHBIX U JBYAOJBHBIX pacTeHUil», «KU3HEHHBIA LUK
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LUK MXa», <OKW3HEHHBIA [MKI MaloOpOTHHUKAY,
«KW3HEHHBIN ITUKIT COCHBI».
OO0GopynoBaHue: CBETOBOMH MHUKPOCKOII, MHKpPOIpEnaparsl SUICKICTOK W CIIePMaTO30HI0B,
Mozelb «L UK pa3BUTHS JIATYIIKH Y.
JlaGoparopnass  padora «/3ydyeHue  CTpOEHHMS  TIOJIOBBIX  KIETOK  Ha  TOTOBBIX
MUKpOIIpenaparax.
IIpakTnueckass paodora «BpIsiBIeHME MNPHU3HAKOB CXOJICTBA 3apOJbIINIEH MO3BOHOYHBIX
YKUBOTHBIX).
JlaGoparopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

HcTtopus cTaHOBJCHHS W PAa3BUTUA TeHETUKHW Kak Hayku. Paborer I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHKH. PaboTter H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TIOHITUSL U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJlJIeJIbHbIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JAOMHUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3MIOTAa,
reTepO3UroTa, YHcTas JIMHUSA, TUOPUABI, TeHOTUN, (heHoTurn. OCHOBHBIE METOIbI TEHETUKU:
THOPHUIOTOTHIECKU N, ITUTOJIOTHYECKUH, MOJIEKYIIIPHO-TEHETUISCKUMN.
JdemoncTpanuu
[optpetwt: I'. Menaens, . ne ®pus, T.Mopran, H. K. Koasumo, H. UW. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-Peconckuii.
Tabauiel U cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKPELIUBAHUS Y.
JlaGopaTopHas pa6ora «/[pozoduia kak 00BEKT FTeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmBanue. [lepBbrii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpuioB mepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
pacieruieHust npu3HakoB. LluTongornueckrie 0CHOBBI MOHOTHUOPHUIHOTO CKpeliuBaHus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee  ckpeunuBaHue.  [IpoMexyTouHbId  XapakTep  HacJIeJOBaHMS.
Pacuiennenue npu3HakoB MpU HETIOTHOM JIOMUHUPOBAHUMU.

JluruOpuaHoe CKpemuBaHue. TpeTuil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HaclieI0BaHMs TPU3HAKOB. LluTonornyeckne oCHOBBI TUTHOPUIHOTO CKPELIHBAHHUS.

CueruienHoe  HacnefoBaHue  mpu3HakoB. PaGotrer  T. Moprana. CuermieHHOe
HAacJIEJOBaHUE TIE€HOB, HApyIIEHUE CLEIJICHUS MEXAY TIeHaMu. XpOMOCOMHAasl Teopus
HACJIEJICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHM3M OIIPENEICHUS 10Ja. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHBIM MoJ. ['eHeTHyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.



I'enotun kak nenoctHass cucreMa. [lmeHoTponus — MHOXKECTBEHHOE JACHCTBUE I'€Ha.
MHOXeCTBEHHBIN amienu3M. B3aumoneicTBue HeaUIeNbHBIX T€HOB. KoOMIIEMEHTapHOCTH.
Onucras. [Tonumepus.

['enetnyecknii KOHTpPOJIb Pa3BUTHUS PACTEHMI, JKUBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHUS W KOTHUTHBHBIX (QYyHKIMH. [eHeTnueckue
MEXaHU3Mbl CUMOHOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3IMH — Mapa3uT» U «XO3SIMH —
MUKpoOHnomy. ['eHeTHUecKne acreKThl KOHTPOJIS M U3MEHEHHUs HACleACTBEHHONH HH(OpMAINK B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoncTpanuu

[Moptpetst: I'. Menaens, T. Mopras.

Tabmuubt u cxemsl: «[lepBeiii 1 BTOpOi 3akoHbl Mengaens», «Tperuii 3akoH MeHaens»,
«AHanusupymollee ckpemupanney, «Henonnoe nomuanpoBanney, «CLemIeHHOe HaclleJOBaHue
MPU3HAKOB y Apo30h by, «'eHeTnka monay, «Kapuorumn genoBekay, «Kapuotum apo30Guiie,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIean3mM», «B3anumoaencTBiue reHOBY.

OO6opynoBaHue: MOJIENIb sl JIEMOHCTpAIlMM 3aKOHOB €IUHOOOpa3ust THUOPUIOB TEPBOTO
MOKOJIEHUSI W PACLICIJIEHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALIMM 3aKOHA HE3aBUCHMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb Ul IEMOHCTPALUU CLEMJIEHHOIO HACIEA0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporipenapar: «Jlpozodwuay.

IIpakTuyeckas padora «/3ydeHne pe3yabTaTOB  MOHOTHOPUIHOTO  CKpEIIMBAHHUS Y
JPO30(UITBIY.

IIpakTuyeckas padora «3yyeHne pe3yabTaTOB JUTUOPUIHOTO CKPEIIMBAHUS Y APO30(PIIIBI.

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

B3anmogeiictBue renotuna u cpeasl npu (GopmupoBaHuu (enorumna. M3MEeHIMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHbIE MpPHU3HAKU. BUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MoaudukanonHas ©3MeHUYUBOCTh. Poisib cpenbl B pOopMHUPOBaHUU MOIUGPUKAITMIOHHON
n3mMeHunBocTH. Hopma peakuum npusHaka. BapuannMOHHBIA psJ WM BapualMOHHAs KpHUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON N3MEHYHBOCTH.

I'enoTunuueckas wu3MeHYUMBOCTh. (CBOHCTBA TE€HOTUIIMYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITNYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMmOnHaTuBHasT WM3MEHYMBOCTh. MeH03 ¥ TIOJIOBOM TMPOIECC — OCHOBAa KOMOWHATUBHOM
U3MEHUYUBOCTH. POJTh KOMOMHATUBHOW M3MEHYHBOCTH B CO3JJaHUM T€HETHIECKOTO pa3HOOOpa3us
B [Ipe/ieJIax OJIHOTO BH/IA.

MytaimonHass U3MEHUYMBOCTh. Bujbpl MyTanuii: reHHble, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHbIE MYyTalMHU. SIepHbIE M LUTOIUIA3MAaTUYECKHE MYTAlLlUH.
ComMaruueckre W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKUX
panoB B HacneAacTBeHHOM wu3MeHuuBoctd (H.U. BaBunoB). BHesnepHas H3MEHUHMBOCTH U
HAaCJEACTBEHHOCTb.

Onuecenemuxa U 3SNUSEHOMUKA, PONb INUSEHEMUYECKUX (QaKkmopose 6 HaAcie008aHuu U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpanuu

[Hoptpetst: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel ~ u  cxeMbl: «Buasl  U3MEHYMBOCTH», «MOaupUKAIMOHHAS  M3MEHYHUBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDL), «Meitio3y, «OnI010TBOPEHUEY, «I"eHeTHUECKIE
3a00JIeBaHUS YEIIOBEKay, «BUIBI MyTaIHii».

OO6opynoBaHue: )KUBble M repOapHble HSK3EMIUIAPhl KOMHATHBIX PACTeHUH, PHUCYHKHU
(pororpadum) )KUBOTHBIX C PA3TMUYHBIMHA BUJIAMU H3MEHYHBOCTH.

JladopaTopnas padora «lccienoBanue 3akoHOMEpHOCTEH MOIU(PUKAIIMOHHON U3MEHYHUBOCTH.
ITocTpoeHue BapHallMOHHOIO psifia U BapUALMOHHOW KPUBOW.

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




Tema 14. I'eHeTnKAa YeJ0BeKa

Kapuotun denoseka. MexayHapoaHass mporpaMma HCCIEIOBAaHUS T€HOMa 4YeJOBEKa.
MeTobl M3Y4YEeHUS TEHETUKH YENIOBEKa: IeHeaOrHueCcKuid, OJIM3HEIOBBIN, IUTOTEHETUICCKHM,
MOMYJISIIUOHHO-CTATUCTUYECKHUI, MOJIEKYJISIpHO-TeHETUUeCKU. COBpPEMEHHOE OIpeIesieHHe
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TCHOTUIIMPOBAHUE, B TOM 4KCIie ¢ moMoubio [T11P-
aHanu3a. HacneacTBenHbie 3a00sieBaHms YelloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKaA.
bone3nn ¢ HacinenCTBEHHOM MNPeapacloioKEHHOCTbIO. 3HAU€HHE MEIUIMHCKOW T€HETUKU B
MPEAOTBPAIIEHU W JICUCHUH TEHETHYECKUX 3a00iIeBaHUN deloBeKa. MeauKO-TeHeTUUeCKOoe
KOHCYNIbTHpOBaHUE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUYECKOTO IrPpy3a». DTUUECKUE ACTIEKThI
MCCIIeI0BaHMUI B 00JIACTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpbl MOBBIMIEHHOW YYBCTBUTEIHHOCTH HYEJIOBEKA K (PU3UYECKOMY H
XMMHYECKOMY 3arpsA3HEHHMIO OKpyXKarolled cpenbl. ['eHeTmyeckass NpeapacroyioKEHHOCTh
YeJI0BeKa K IaTOJIOTHSIM.

JdemoHcTpauuu

Tabmunel u  cxembl: «KapuoTun uyenoBeka», «MeToabpl H3y4eHUS TEHETHKH YEIOBEKay,
«["eneTnueckue 3a00eBaHUS YETIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOIN.

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanusi M CEJNEKUMsS. 3apOXkKIACHUE CEIEKIMU M JIOMECTHKaluu. YdeHue H.
W. BaBunoBa o LleHTpax NpOMCXOXKIEHUS M MHOTrooOpas3ust KyJIbTYPHBIX pacTeHuil. Poib
CEJIEKI[MU B CO3JaHUU COPTOB PACTEHUM W Mopoj *KUBOTHBIX. COpT, MOpoja, MITaMM. 3aKOH
TOMOJIOTUYECKUX PAJOB B HaclieacTBEHHOM u3MeHunBoctu H. WM. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN PabOTHI.

Metonpl  ceneKIMOHHOM  paboThl.  MCKycCTBEHHBIM ~ OTOOp:  MAaccoBblii U
WHIUBUIYAIbHBIA. OTanbl KOMOWHAIMOHHOW CeleKIuH. VIcmbITaHue MPOU3BOAUTENEH 10
noroMctBy. OTOOp MO TEHOTHIy C TMOMOUIbIO OIEHKH ()EHOTHIAa MOTOMCTBA U OTOOp IO
TE€HOTHUITY ¢ ToMonIpto aHanuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIEKIIMOHHOW paboThl. PamuanoHHBIN u
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalMil y KyJbTypHBIX (OpM OpIraHHU3MOB.
Hcnonb30oBaHne TEHOMHOTO pPENAaKTHPOBAaHUS UM MeToJqoB pekoMmOuHaHTHBIX JHK mms
MOJIy4EHUSI UCXOTHOTO MaTepuaa Jiisl CENEeKIHH.

[Tonyyenne monuruionoB. BryTpuBumoBas ruOpuauzanus. bimszkopoacTBeHHOe
CKpelIMBaHue, Wi UHOpuauHT. HepoacTBeHHOE cKpermuBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CEJEKLUUU pAcTeHUH U
KUBOTHBIX. «3€1EHas pesooOYUsLY.

CoxpaHeHre M M3y4YEeHHE I€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUW WU UX JHUKUX
poauyel s CO3/1aHusl HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IHCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMY pecypcamu cenbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYUWeCMBYIOWUX U CO30AHU HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
NePCneKmMueHbIX MEeXHOLO2UL.

JdemoHcTpauuu

Hoptpertsr: H. U. BaBunos, WM. B. Muuypun, I'. [I. Kapneuenko, II. II Jlykesanenxo, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel U cxembl: «LleHTpBI TPOUCXOXKACHUS W MHOTo00pasus KYJIbTYPHBIX pPacTEHUI,
«3aKOH TOMOJIOTMYECKHX PSJAOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «METonbl celekuum»,
«Otnanénnas rudpuanzanusy, «MyrareHes3».

JlaGoparopHasi pabora «/3ydyeHue COpPTOB KYJIbTYPHBIX pACTE€HUH W TOPOJ JOMAITHUX
YKUBOTHBIX).

JlaGoparopHas padora «/3yueHrue METOJ0B CEIEKIIUU PACTCHUIN.




IIpakTyeckas padora «IIpuBruBKa pacTeHUI».

JkcKypeust KOCHOBHbIE METOABI U JIOCTHXKEHUS CEJNeKIUM PACTCHWMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO ()epMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEIUTUYHOE
XO035IMCTBO, B JJaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJI0TMA U CHHTeTHYECKAasi OHOJIOTHS

OOBEeKTHI, HCMONB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MbI, HX XapaKTepUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJIeOoIeyeHue,
NOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cuHte3. OObeKThI
MUKpOOHOIIOrnyecKux TexHooruii. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB.
CozlaHue TEeXHOJIOTMI U MHCTPYMEHTOB LIEJIEHAPAaBIEHHOTO M3MEHEHUS M KOHCTPYHMPOBaHUS
TE€HOMOB C II€JIbIO MTOJIyY€HHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COAEPKAIIUX HE BCTPEUAOIIHECS
B IIpUPOJIe OMOCUHTETHYECKHUE ITYTH.

Knerounas mnxxenepus. MeToasl KyJIbTypbl KJIETOK W TKaHEW PACTEHH W KUBOTHBIX.
Kpuobanku. Comatnueckas rubpuavzanus M coMaTHUecKuil smOpuorenes. lcmonb3oBanue
TarionJIOB B CENEKUMHM pacTeHuil. [lonyuenue monoxknonanvhvix auwmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NOJUKTIOHAIbHBIX aumumen 8 meouyune. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PekoHCTpyKIMsSI SHLEKIETOK M KIOHUPOBAHWE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALUU sAEp
KIIETOK. TexHonocuu 0300po6neHus, KyIbMUusUpo8anus U MUKPOKIOHAILHOSO PA3ZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KYIbIYD.

XpOMOCOMHas U TeHHas UHKeHepus. VICKyCCTBEHHBINM CHHTE3 I'€Ha U KOHCTPYHPOBAHUE
pekomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOW W TEHHOW WHXEHEPUU. OKOJOTHMYECKHE M OTUYECKHE MPOOIeMBl TeHHOM
WHXEHEPUH.

Menununckue  OuorexHonoruu. Iloctrenomuass uumdpoBas  MeauuuHa.  [IIP-
JTUarHoCTHKa. MeTa0oJIOMHBIN aHajau3, TeHOIEHTPHUYECKUH aHajiu3 MpoTeoMa YeJIOBEeKa I
OLICHKH COCTOSIHMS €T0 370pOBbsl. Vcronb3oBaHue CTBONIOBBIX KJIETOK. TapreTHas Tepanust paka.
3D-6uounxeHepus s pa3pabOTKH (yHIaMEHTAlIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH,
CO3MaHMUSI KOMIUICKCHBIX TKaHEW COYETaHWEeM TEXHOJOTHH TpEXMEpPHOro OWONMPHHTHUHTA U
ckaddonaunra ans peuieHus 3aa4d NepCoOHATM3UPOBAHHON MEIUIIUHEI.

Co3maHue BEKTOPHBIX BakKIMH C Ledbl0 oOecreyeHuss KOMOWHUPOBAaHHON 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHu3MOB (yHkmuonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKA U AKHUBOTHBIX.
JdemoHcTpauuu

Tabmuubl u cxembl: «Mcnoap30BaHNEe MHKPOOPTaHM3MOB B IPOMBIIIJICHHOM IPOU3BOACTBEY,
«Knerounas nHxeHnepus», «['eHHass HHKEHEPU.

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOTOTHID.

IpakTnueckas padora «lloaydeHne MOJOYHOKUCIBIX MPOTYKTOBY.

IKckypenst «bUOTEXHONMOTHUS — BaKHEWIAs MPOU3BOJAUTENbHAS CHUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».




11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH

OpomonmonHad Tteopust Y. Jlapuna. Ilpennocwiiky BO3HMKHOBEHMSI JapBHHHU3MA.
’Kuznb u HayuHas gesrenbHocTh Y. [lapBuHa.

JBrxymue cwibl sBosonMu BuAoB o Y. /lapBuHy (BbICOKass MHTEHCHBHOCTb Pa3MHOXKEHHUS
OpraHM3MOB, HACJIEJCTBEHHAss H3MEHUYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE, €CTECTBEHHBIM U
UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunTeTndeckoi Teopun sBomonuu (CTD). HelrtpansHas Teopwust
sBosrori. COBpEMEHHasi SBOJIIOLMOHHAS OHOJOTHs. 3HAaue€HHE OHBOJIOIHMOHHOW TEOpUH B
(bopMUPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

[optpetsl: Apucrorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y. [lapBuH,
C. C. YerBepukos, U. U. HImansraysen, Jx. Xonaein, J. K. benses.

Tabmuipl u cxeMbl: «Cuctema skuoi ipuposl (o K. JIunuew)», «JlecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (QOpMHUPOBAHUS MPUCTIOCOOIIEHUH Y pacTeHUH U >KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. Jlapsunay, «Haxomku Y. lapBuHay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUE», «Ilopoasl romybeit», «MHOroobpasue KyabTypHBIX (opm
KarnycTb», «[lopoapl QOMAalIHUX JKUBOTHBIX», «(Cxema o00pa3oBaHHS HOBBIX BHAOB (MO
Y. lapBuny)», «CxeMa COOTHOILIEHHUS JBIXKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIE IMOJOKEHUS
CUHTETUYECKON TEOPHUH IBOITIOLIAN.

Tema 2. MuKpo3BOJIIOIHSA U €€ Pe3yJibTaThl

[Momynsnust Kak 3JeMEHTapHas eAuHUIA 3BOMIONHMUA. COBpPEMEHHBIE METOMABI OLIEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI MOMysiuil. MismeHeHune reHopoHaa MOMYISIUN KaK
AJIEMEHTApPHOE HBOJIOIMOHHOE sIBJICHME. 3aKOH TeHeTHdeckoro paBHoBecus JIx. Xapaw,
B. Baitn6epra.

OneMeHTapHble (DaKTOpHl (IBMXKYIIME CHIIBI) SBOMIONMUA. MyTallMOHHBINA IpoIecce.
KoMmOuHatuBHasi m3MeHUMBOCTh. Jlpeid reHoB — ciydaiiHble HEHANpaBJICHHBIC W3MEHEHUS
4acToT ajuienedl B momynsuusx. OGEGeKT ocHoBaTels. dghgexm OYmMuLIOUHO20 20PIbIUUKAL.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
opeucha 2cenoé 6 Oorbwux u manvlx nonyaayusax. Murpauuu. M3omsmus  MOMySISIIHA:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EcrecTBeHHBI 0TOOp — Hampabisomuil (akTtop 3BotoruH. DOpPMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIMKA, CTAOMIM3UPYIOIMINMA, pa3pbiBaommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HuKHOBEHHE U 9BOJIIOIUS COLMAIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHKPOIBOJIOLMU. BO3HUKHOBEHHE
npUcrocoOIeHnit y opranuzMoB. ApoMopdo3bl U uanoanantauuu. [IpuMeps! npucnocodieHui
y opraHu3moB: Mmopdoiornyeckue, (GpU3NONIOTHYECKHE, OMOXHMHUYECKHE, TOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MUKPOIBOIIOIUH.
Wzonsauuss — xmoueBoil (akrop BumooOpasoBanus. Ilyth M crmocoObl BHIO0Opa30BaHMSL:
ajuronatpuieckoe  (reorpaduyeckoe), CHUMMIATpUYecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonau3anus, rudpuauzanus). JauTeabHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HOpMUPOBAHUS OHMOJTOTUYECKOTO Pa3HOOOpa3usl.

Pone »BoOmOnMOHHONW OHONOrMM B pa3padOTKe HAYYHBIX METOJOB COXPaHEHUs
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOIBOJIOLMS MapasuTOB U HMX XO035€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu
Hoptpertsr: C. C. YUetBepukos, 3. Maiip.



Tabnuubl u cxembl: «MyTalMoHHAs H3MEHUYUBOCTBHY, «llomynsimoHHas CTpyKTypa BHIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIue CHIBI  DBOJIIOIIUNY,
«DKOJIOTHYECKass M30JSIIMA TOMYJSIUiA ceBaHCKOM (openn», «l'eorpaduueckas HIOIAIMSA
JUCTBEHHUIIbI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoity, «[lonmynsinuoHHble BOJHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHS eCTECTBEHHOro otOopay, «DPopmbl OOpbOBI 3a
CYIIIECTBOBaHHEY, «MHycTpuanbHbIi MEJIaHU3M», «OKuBblie HCKOIaeMbIe»,
«IloKpOBUTENBCTBEHHAsI OKpacka >»XHBOTHbBIX», «lIpemynpexknaromas oKpacka >KHBOTHBIX»,
«®Du3nonoruueckue agantanuny, «I[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuKH», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUs0ooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICH,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHJOB CHHHUI», «llomumiaouasl pacteHmit», «KamyctHo-
pEeACUHBIN THOPUI.

Ob6opynoBanue: repdapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, dyuyelna MNTHULl U 3Beped ¢
npUMepaMu pa3jMYHbIX MPUCIIOCOOJIEHNH, Yydena MTHIl U 3Bepei pa3HbIX BUIOB, repdapuu
pacteHuii OJIM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBIeHHE H3MEHUNBOCTH Y 0COOEH OTHOTO BUIAY.

Jlaboparopnas padota «[IpucmocobneHus OpraHu3MOB u 150. OTHOCUTEJIbHAS
11EeJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUJIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metonsl  u3ydeHus MakpodBomronuu. [laneoHTonmormdyeckue METONbl  W3YUYECHHUS
sBorouy. Ilepexoanbie GopmMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpadpuueckrie Metonasl u3ydeHus oHBomonuu. CpaBHenue Gopbl u  (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3eMiau. BUIbI-OHIEMUKH U PETTUKTHI.

DOMOpPHOIOrHYECKUe U CPaBHUTEIbHO-MOP(POIOTHUECKHE METOJIbI M3YUEHHS SBOJIIOIHH.
I'eHeTnyeckne MexXaHU3MBI 3BOJOIOHWNU OHTOI'€HE3a U IIOABJICHHS DBOJJIOLIMOHHBIX HOBIICCTB.
["'omonornyHble ¥ aHAJIOrMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIspHO-
T'CHCTUYCCKUC, 61/IOXI/IMI/I‘-IGCKI/IC )41 MaTeMaTU4YCCKUEC METOAbI HU3Yy4YCHUMA 3BOJIIOIINHA.
["omonornynsbie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.
XpOMOCOMHBIC MyTalluu U 3BOJIIOIHA TCHOMOB.

OO6mme  3akOHOMEpPHOCTH  (MpaBWia)  JBONIONUH. [lpunyun  cmenvl  QymKyuil.
HeoGpatumocTs BotoniMU. AanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.
JdemoHcTpauuu
Hoptpetst: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkenb.

Tabmumpl ¥ cxembl: «OUIOTEHETHYSCKUNA PAA  JIOMIAaan», «APXEONTEepUKC», «3BEepo3yoObie
sepbl», «Creronedansny, «PuanopuTe», «CeMeHHbIE MAaOpOTHUKNY, «buoreorpadpuieckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PemukThl», «HavanbHble CcTaauu SMOPHOHAIBHOTO
Pa3sBUTUA IIO3BOHOYHBIX KHUBOTHBIX), «["oMooruuHbBIC u AHAJIOTUYHBIC OpraHbl»,
«PynumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelIOBEKa W IMIMMIIaH3e», «l1aBHBIE
HATPAaBIICHUS IBOIONUNY, «OOIIME 3aKOHOMEPHOCTH IBOITIOIIUN.

O6opynoBaHue: KOJUIEKIIUN, repOapuu, MYJISKM HMCKOMAEMBbIX OCTATKOB OPraHM3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMCHTAPHBIX OPraHOB U aTABU3MOB, KOJIJICKIIUN HACCKOMBIX.

Tema 4. IIponcxoskaeHue U pa3BuTHe )KU3HU Ha 3emiie

Hayunple THIOTE3bI MPOUCXOXKIEHUS XU3HM Ha 3emiie. AOUOTeHEe3 W TaHCIEePMHUS.
JloHayuHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealnoHM3M). ['mnore3a mOCTOSHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkenue onbitamu @. Penu, JI. Cnamnannanu, JI. [Tactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE d3Tambl HEOPraHWYECKOW HBoMIONMU. [lnaHerapnas (reosormueckas)
OBOJIFOIIUA. XuMuueckas 3BOJIFOII M. A6HOI‘CHHBII>1 CHUHTC3 OpraHUYCCKHUX BCHICCTB U3
Heoprannuecknx. Omeir C. Mumepa u I'. FOpu. OOpa3oBaHue MOIMMEPOB W3 MOHOMEPOB.



KoanepBatnas rumore3a A. W. Onapuna, rumote3a nepBuyHoro OynboHa J[x. XomjeiliHa,
reHetudeckas runotesa I'. Mémnepa. Puboszumsr (T. Uek) u runoresa «mupa PHK» V. I'mnbepra.
®dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Uctopus 3emnm u meronsl e€ u3ydyeHud. Vckomaemble OpraHMYecKHE OCTaTKH.

l'eoxponomorust u e€ wmeronel. OrTHocuTenpHass W a0CONIIOTHAsE  T€OXPOHOJIOTHSL.
['eoxpoHOIOrMYecKas mKajia: 30Hbl, pbl, HIEPUOJIBI, STTOXH.
Hauvanbnapie aTanbl opraHuyeckod 3BoyiroUMH. [losBIIEHME M HSBOJIOLUSA NEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE mepBbIX SKocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOIUIEHKM Kak aHajor mepBeix Ha 3emse coobmiectB. Crpomaronuthl. [Ipokapuorsl u
3YKapUOTBHI.

[Tpoucxoxaenne sykapuoT (cMMOUOTEHEe3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IponicxoxkaeHNE  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE JTambl ABOJIONMHA BBICIIUX pacTeHuid. OCHOBHBIE apoMop(}O3bl pacTEHUH.
Beixon pacrenuit Ha cymry. IlosiBieHHME CIOpOBBIX pacTEHUM W 3aBOEBAHME HMMH CYLIH.
Cemennbie pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHI.

OCHOBHBIE 3Tallbl IBOJIOLUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI >KUBOTHBIX.

Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBBIC
KUBOTHBIE. JKH3HBL B BOJIE. DBOJIOIHUS MO3BOHOYHBIX. [IporcxoxaeHne ampuOuil U penTumii.
[TpoucxoxaeHne miekonuTaromux W OTUll. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0ECII03BOHOYHBIMU ¥ TO3BOHOYHBIMH KUBOTHBIMU CYIITH.
PazButue xu3HM Ha 3emiie MO 3paM W MEpUoJaM: apxel, MPOTEPO30i, Maneo30i, Me3030i,
KaifHO30#. OOmiass xXapakTepuUCTHUKa KJIMMara M TEOJIOTMYECKUX TporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS W BIUSHUE Ha Ta30BBIH
coctaB atrMocepsl.

MaccoBble BBIMUPAHMS — SKOJOTHUYECKHE KpHU3UChl npounuioro. IIpuuuHsl n ciaeactBus
MacCOBBIX BbIMUpaHUH. COBpPEMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHust Onopa3zHooOpa3us Ha 3emIie.

CoBpeMeHHas cUcTeMa OpraHudeckoro mMupa. [IpuHIMIBL KiIaccu(uKauy OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIBI OPraHU3MOB.

JdemoncTpanuu

[optpetwl: @. Penu, JI. Cnamnanuanu, JI. [Mactrep, WM. W. MeunnkoB, A. MW.Omnapun,
Jx. Xongeitn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmumbl u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. [lactepa mo wusydeHuto
camo3apokJeHusl ku3Hmw», «Cxema omnbita C. Munepa, I'. FOpu», «3Jtanbl HeopraHM4ecKon
3BOTIOIUNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tanmbl OpraHUYECKON HBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHOreHe3a», «CucTeMa 3>KUBOM MPUPOIBI»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKIETOYHBIC
BOJIOpOCIINY, «MHOTOKJIETOUHBIE BOAOpOCHN», «Mxu», «llanmoporHukm», «l'o0I0ceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTUA >KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteiimmey», «Kumeunononoctasie», «l[lnockue uepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEIEY, «IIpecmbIkaromuecs», «IITume,
«Mutekonurarone», «Pa3Butue KM3HM B apXeWckou ope», «Pa3BuTue IKM3HH B
MpOTEPO30MCKON 3pey, «Pa3BuThe >KU3HM B MNAJIEO30MCKOW d3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HM B KaillHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

OoGopynoBanue: repOapuyl pPaCTCHH Pa3TUYHBIX OTJEIOB, KOJUICKIIMH HACEKOMBIX, BIIAYKHBIC
npenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUHA UTJIOKOXKHUX, CKEJIEThI T03BOHOYHBIX
JKUBOTHBIX, 4Yydella NTUI U 3BEPeH, KOJUIEKIUM OKAMEHEJIOCTEH, IOJE3HBIX HCKOIMAEMBbIX,
MYJISDKH OPTaHMYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHaa JaGoparopHas pabora «MoaenupoBaHue oneltoB  Mwuuepa—tOpu  no
M3YYEHUIO a0MOTEHHOT0 CHUHTE3a OpPraHMYeCKUX COSIMHEHHUM B MEPBUYHON aTMochepe».




JlabopaTopnasi paGora «/3y4yeHne u onrcanne UCKOMAEMbIX OCTAaTKOB IPEBHUX OPTaHU3MOBY.
IIpakTuyeckasi padora «3yueHne ocoOEHHOCTEN CTPOCHUS PACTEHUN PA3HBIX OTACIOBY.
IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Paznensl u 3a1aun anTponoiaoruv. MeToabpl aHTPOIMOJIOTHH.

CraHoBlIeHHE TPEJCTAaBIECHUNA O MPOUCXOXKJIECHUU 4YeJIOBeKa. PemuruosHbie BO33pPEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPHH.

CxoacTBO uenoBeKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE TIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CpaBHHUTEIbHO-MOp(doioruueckue,
IMOpHONIOTHYECKUE, (U3HOIOr0-OMOXHUMHYECKUEe, MoBeAeHYecKue. OTIHUYus 4YelnoBeKa OT
KUBOTHBIX. [IpsIMOX0X/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TrOJOBHOTO
MO3ra U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBwkymue  cuiabl  (akTOphl)  AHTPOIOTeHe3a:  OWOJOTHYECKHE,  COIHMAIbHBIC.
CooTHOIIeHHE OMOJOTUYECKHUX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaJuU aHTpoNoreHe3a. PanHue denoBekooOpa3Hbie 00e3bsHBI (IIPOKOHCYJIHI)
U paHHUE TOHTHJIBI — OOIIHME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JII0JIeH. ABCTPATIOMUTEKH —
JIBYHOTHE MpenKu JroAeil. YeloBek yMelnbld, MEepBble U3TOTOBICHHUS Opyauil Tpyna. YemoBek
NPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtonel 3a mpeaensl Adpuku. UenoBek reiinenbOeprekuii —
00IInii MPeOK HeaHePTATHLCKOTO YeJIOBEKA U YeIOBeKa pa3yMHOTO. UeIoBeK HeaH 1epTalbCKUMA
KAaK BHJI JIOJEH XOJIOJHOIO KJIMMara. YelloBeK pa3syMHbI COBPEMEHHOIO THUIIA, JACHUCOBCKUU
YyeJloBeK, OCBOEHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u naneoreHoMHKa.
DBOJIOIUS COBPEMEHHOTO 4YeJlIOBeKa. ECTECTBEHHBI OTOOp B MOMYISIUSAX 4YeIIOBEKA.
MyTanonHsIi miporece U nmoaumopdusM. [lonmynsuroHHbIE BOJHBI, Apeld reHOB, MUTpALUs U
«a¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckne pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas (eBpa3uiickas),
aBCTpaso-HErpouHasl (PKBaTOpHalibHAs), MOHTOJIOWIHAsA (a3uaTCKo-aMepuKaHckas). Bpems u
NyTH pAacCeleHHsl 4YeloBeKa MO IulaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSTENILHOCTh  pacu3Ma. [IpucmocoONeHHOCTh 4YeNOoBeKa K  Pa3HBIM  YCIIOBHUSM
OKpYy’KarlIie cpenbl. Bausaue reorpaduueckoit cpeasl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurnianHapaele  MeToAbl B (pu3nueckor (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALIHM.
buoconuanpHble  HWCCIIEOBaHUA  NPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLHH
OMOJIOTUYECKOTO M COIIMAIBHOTO B YEIIOBEKE.

JdemoHcTpauuu

Ioprpertsr: Y. Jdapsun, JI. JIuku, 4. A. Porunckuit, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeTobl  aHTPOTIOJIOTHHY, «[’OJIOBHOM ~ MO3r  4YeJOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKEJIeT 4elnoBeKa M CKeJeT MuMMaH3e», «PymTuMeHTsl u
aTaBU3MbD», «J/IBHXKyIIME CHJIBI aHTPONOrEHEe3a», «IBOJIIOIMOHHOE JPEBO YEIIOBEKay,
«ABCTpanonuTek», «4eaoBek yMmenbiii», «HenoBek NpsIMOXOIAIMINIY, «/leHUCOBCKHUI YEI0BEK»
«Heannepranbupy, «KpoManboHUB», «lIpenku denoBeka», «ITambl 3BOJIIOIUHM YEITOBEKAY,
«Pacbl yenoBekay.

OO6opynoBaHue: MyJSDKA ~ OKaMEHEJOCTeH, MpeAMETOB MaTepuaibHOW KYJNbTYpbl IPEIKOB
yenoBeka, pernpoaykiuu (dororpaduu) kapTHH ¢ MHUQPOIOTUYECKUMHU H OUOIEHCKUMU
CIOXKETaMH MPOUCXOKICHHS YesoBeka, ¢poTtorpadun HaX0J0K MCKOMAEMBbIX OCTAaTKOB UYEIOBEKa,
CKEeJIET YeJIOBEeKa, MOJIeJb Yepera 4elOoBeKa M Yeperna HIMMIIaH3€, MOJIeIb KUCTH 4YeJOBeKa U
KHCTH IIAMIIaH3€, MOJIETI TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «/I3ydueHne ocoOEHHOCTEW CTPOCHHS CKEJeTa YENIOBEKa, CBSI3aHHBIX C
MPSAMOXOXKICHUEM».

IIpakTnyeckas padora «3ydyeHue 3K0JOTNYECKUX aJalTallMi YEIOBEKay.




Tema 6. Jxoji0orusi — HAYKA 0 B3aMMOOTHOLICHUSIX OPTraHU3MOB M HAJAOPTraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpeaoi

3apoxaeHue W pa3BuTHE OHKojoruu B Tpyaax A.I'ymGonbara, K. @.Pymbe, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaum skosoruu. CBssb
HKOJIOTUU C APYTUMH HayKaMHU.

Metonast sxonoruu. IloneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpY’Karoliel Cpeibl: JOKaJIbHbIH,
PETHOHANILHBIN U TJI00ATbHBIN.

3HaUYeHUE SKOJIOTHYECKUX 3HAHWM NJIs 4YelOoBEeKa. DKOJIOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaor. DopMHUpOBAHUE HSKOJIOTHYECKOW KYIBTYpPhl M
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

Hoptpetst: A. 'ym6onear, K. @.Pynse, H. A.CeBeproB, 3.Ilekkenb, A.Tenciu, B.
H. Cyxkaués.

Tabmuiel u  cxembl: «Pa3nensr skonorumy, «MeToasl »Konorum», «CxemMa MOHUTOPHHTA
OKpYKaIoIIeH Cpeb».

JlabopaTopnasi paGora «l/I3yueHne METO10B 3KOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. OpranusmMsl U cpea OOMTAHUA

Okonorndeckue (GakToppl W 3aKOHOMEpHOCTH uWX JedctBus. Kiaccudukamms
IKOJIOTHYECKUX  (akTOpoB:  aOmoTHUeckue, OHOTHUECKHE, aHTpomnoreHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS dKojormdeckux ¢akrtopoB. [Ipasmio munumyma (K. Hlnpenrens,
10. JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIEC H CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue paktopsl. CBET Kak 3KOIOTrHYecKuid pakrop. JleficTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKME TPYMIbl PACTEHUN U >KUBOTHBIX IIO
OTHONIEHUIO K cBeTy. CUTHaIbHAs PoJib cBeTa. POTONEPHUOIU3M.

Temmeparypa kak skonorudeckuid Qaxrop. JleiictBue TemmepaTypsl Ha OpPraHU3MBI.
[ToHKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHW3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.
Brnaxxnocts kak skonornueckuii akrop. [Ipucrnocodbnenus pacTeHui K NOJAEpKaHUIO BOJHOTO
Oamanca. Knaccudukarus pacTeHHWi MO OTHOIICHWIO K Boje. IIpucrmocoOsieHus KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl oOuTaHHs OPraHM3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MMOYBEHHAs, INTyOWHHas
NOJNOYBEHHAs, BHYTPHOpraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [IpucrnocobaeHnss OpraHu3MOoB K KU3HU B Pa3HBIX cpefax.
buonornueckue putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

Kuznennsie ¢popmbl opranu3moB. [lonsarue o xu3HeHHol Gopme. KuzHeHHbIE (HOPMBI
pacTeHUii: JepeBbs, KYCTapHUKH, KYCTapHHUUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBHI.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOCHHMsI ¥ 00pa3a KU3HH.

buotnueckne Qakropel. Bumbl OHOTHYECKUX  B3aWMOJCUCTBUN: KOHKYPCHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMmbl. [lapazutusm, koomnepamus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO, HaxJeOHHWYecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONHUYECKHE,
dopuueckue, (padbpuyeckue). 3HaueHHE OMOTHUYECKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpeie ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKITFOUESHHUS.

JdemoHcTpauuu

Tabnuibl ¥ cxeMbl: «DKoJIOTHYECKUe GaKkTOpb», «CBETOBON CHEKTP», «IKOJIOTUUECKHUE TPYIIIBI
JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TeMJOKpOBHbIE MKUBOTHBIEY», «XOJIOAHOKPOBHbBIE
KHUBOTHBIE», «DU3HONOTHYECKHE alalTaluu XUBOTHBIX», «Cpeabl OOMTaHUS OpraHH3MOBY,
«buonoruyeckue putMbl», «KusHeHHsie Gopmbl pacTeHuit», « Ku3HeHHbIe (GOPMBI JKUBOTHBIX,




«JKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOWHOTO Jsiecay, «llemu muTaHus»,
«XumangecTBoy, «llapasutuzmy», «Korkypenmusy, «Cumonosy, «KommeHcamuzmy.
OoGopynoBanue: repOapu PacTEHUN W KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHUIO PAa3THYHBIX
AKOJIOTUYECKHX (DAKTOPOB, TepOapUHM CBETOMIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHuid, CBETOIFOOMBEIC, TEHETIOOMBBIC U TCHEBBIHOCIMBBIE KOMHATHBIE PAaCTeHHUS, repOapuu
U KOJUIEKIIMM TEIJIONIOOUBBIX, 3UMOCTOMKNX, MOPO30YCTOWYMBBIX pPACTEHMM, dydena NTHUI U
3Bepeil, repbapuM pacTeHuil, OTHOCAmUXCA K THUrpopuTaMm, Kcepopuram, wmesoduram,
KOMHATHbIE PACTEHUSl AAHHBIX I'PYMI, KOJUIEKIIMH >KUBOTHBIX, OOUTAIOIIUX B pPa3HbIX Cpenax,
repOapuy U KOJUICKIIMM PACTCHUN U KUBOTHBIX, 00JQIAIOIINX YePTaAMH MPUCTIOCOOIEHHOCTH K
CE30HHBIM H3MEHEHHUSM YCIOBUH >XU3HHM, repOapud M KOJUIEKIMH PACTeHUH U HKMBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (OpPM, KOJIJIEKIUU IKUBOTHBIX, YYaCTBYIOIIMX B Pa3IAYHBIX
OMOTHYECKUX B3aUMOJICHCTBUIX.

JlaGopaTopHas pa6ora «BrIsgBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa.
JladbopaTtopnasi  pabora «BpIsBIeHHE  TPUCHOCOOJICHUN  OpPraHW3MOB K BJIMSHUIO
TEMIIEPATYPBI».

JladopaTopnasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOILYJIS LU

DKOJOTUYECKHE XapaKTePUCTHKHU Monmy sy, [Tomymsaius kak OHMoJIorudeckast CUCTeMa.
Pone HeomgHOpomHOCTH cpenbl, pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(dbopMUPOBaHUU MTPOCTPAHCTBEHHOHN CTPYKTYPHI MOMYIIsiiuii. OCHOBHBIC TTOKA3ATEIH IMOMYISIUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHASI M TMOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HMPHUPOCT, TEMI
pocTa, CMEpTHOCTb, MUTPALIHSL.

DKoJylornueckasi CTpykTypa nomyisinuu. OLleHKa YUCIEHHOCTH mnomyisuuu. /[mHammpka
MOMYJISIUUU U €€ peryisiuus. bUOTHYECKH MOTEHIMAN MOMyIssuui. MoaeaupoBaHue TUHAMUKHU
nonyiasiunu. KpuBble pocta uuciaeHHocTH mnonyiasauud. Kpusbele BbpDKHBaHUMA. Perynsanus
YUCIIEHHOCTH TMOMYJISIIHA: Poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIAX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTteruu BUnoB (1- u K-cTparerun).

[TonsiTne 00 HsKoMOrMuYecKo Huine BuAa. MecrooOuTanwe. MHOromepHash MOJEINb
skosiornyeckot HummM Jx.M. Xarunncona. Pazmepsl skosiornyeckoil Humu. [loTeHumansHas u
peann3oBaHHAs HUIIH.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. BHUIbl M UX KU3HEHHBIE CTpaTErvu.
DKOJOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MUIPAlMid >KMBOTHBIX. bHOJOrHYeckne WHBAa3UU
YY>KEpPOJHBIX BUJIOB.

JdemoHcTpauuu

Ioptper: [Ix. M. XaT4nHCOH.

Tabmuiel U cxembl: «IDKOJIOTUYECKUE XapaKTepUCTUKH monyiasuuny, «lIpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHple mnupamMuasl nomyisiun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM Pa3JIMYHBIMM OpraHudMamuy, «Mopaenb skonorudecko Humum JIx.
N. XatunHCcOoHAa.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKINN )KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHust ceMsH pacTeHUI K PacCeIeHUIO.

Tema 9. Ikoj10rus CO001IECTB. IKOJOTNYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buoieHo3 u ero ctpykrypa. CBsi3u MEXIy OpraHu3MaMH B
omoreHo3e.

OkocuctemMa Kak oTkpbiTas cuctema (A. Jx. Terncim). @DyHKIIMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YypOBHHU.
Tpoduyeckue nenu u ceru. AGuoruyeckue 010k 3KocucTeM. [1oUBBI U WIIBI B dKOCHCTEMAaX.
KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B SKOCUCTEME.



OcHOBHBIE TIOKa3aTeld »dKocucTeMmbl. buomacca u mnpoaykuus. OKOJIOTHMUECKHE
MUPaMUJIBI YUCENl, OMOMACChI U DHEPTHH.

Lunamuxa 9KOCUCMEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEpHBIE CMEHBI COO0IIEeCTB — cykiieccud. [lepBuuHble u
BTOPUYHBIE CYKIIECCHM M HMX MPUYUHBL. AHTPOINOTeHHbIE BO3JEUCTBHS HAa CYKLECCHUH.
KnumakcHoe coobuiectBo. buopaznooOpasue U MOJHOTAa KpPYyroBOpoTa BEIIECTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[Ipupoanbie 3K0CUCTEMBI. JKOCUCmEMbL 03ED U peK. DKocucmembvl MOpeu U OKEeaHOos.
Ixocucmemvl MyHOp, 1€co8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHbIE  JKOCUCTEeMBI. ArposkocucTeMa. ArpoueHo3. Paznuuuga wmexny
AQHTPOTIOTE€HHBIMU U MPUPOJIHBIMU SIKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteMm. [opoxackas duiopa u dayHa.
CunanTponuzanusi Tropojckoil  ¢GayHel. buosornyeckoe M XO34HCTBEHHOE 3HAuUCHHE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHMSI OCHOBHBIX  B3aWMOJCHCTBHI  OpPraHU3MOB B
sKocucTtemax. Poiv  kackaonoco s¢hghekma u 6u008-30ugpukamopos (Kirouesvlx 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC dHEPrMM W  BEIIECTB MEXIY CMEXKHBIMH
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJALMHA W DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3ICUCTBUM.

Mexanuzmol  8030eticmeus  3a2pA3HEeHUll  pasHbIX MUNO08 HA  CYOOP2aAHU3MEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKONOSUUECKO2O
HOPpMUPOBAHUS AHMPONOSEHHO20 6030elicmsusi. MeTonoI0rus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOTIOTE€HHBIX SKOCHUCTEM.

JdemoHcTpauuu

Hoptper: A. Ix. Tencnu.

Tabauiel U cxembl: «CTpykTypa OuOIEHO3a», «IJKOCHUCTEMA UIMPOKOJIMCTBEHHOIO Jiecay,
«JKocucTemMa XBOWHOro jeca», «DyHKIMOHANIbHBIE TPYIIBI OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 23KocucTeMey», «llemu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJOTHIECKasl MIUpaMua OMOMacChly, «IKOIOTUYECKast
nupamuna sHeprumy», «OOpa3oBanue Oomnorta», «llepBuuHas cykueccusi», «BoccraHoBieHue
Jeca mociie moxkapa», «IKOCHCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BelIECTB W MOTOK
SHEPruu B arpoieHoser, «I[Ipumepsl ypoosKocuCTEM.

OoGopynoBanue: repbapuu pacTeHUi, KOJUICKIIMH HACEKOMBIX, Uydelia MTUIl U 3Bepel, repdapuu
KYJIBTYPHBIX U JJUKOPACTYLIUX PACTEHUM, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCHCTEMBI.

Jladoparopnasi pa6ora «/3ydyeHne pa3zHOOOpa3usi MEIKHX TIOYBCHHBIX WICHHCTOHOTHX B
Pa3HBIX PIKOCUCTEMAX .

IKeKkypeusi «KIKCKypcHsi B TUIHMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpO3KOCUCTEMY (Ha T0JI€ WIIA B TETUTHYHOE XO3SMCTBO)Y.

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

Bbuocdepa — obumienmanerapras o0onouka 3emild, TA€ CYHIECTBYET WM CYIIECTBOBAJa
KU3HB. PazBuTHE TipencraBieHuii o 6uocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepraackoro o
6uocdepe. Obmactu 6nocdeps! u e€ cocran. Kupoe BeniecTBo Onocdeps! 1 ero GyHKINU.
3aKkoHOMEpHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH OWochepsl Kak TI00aTbHOU
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBopoTbl BemectB H
OMOTeOXMMHUYECKHE IUKIIBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBJIeHUH B OHocdepe.

3onanbHOCTh OMochepsl. [TonsaTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPa, XBOWHBIE
jeca, CMEIIaHHbIe W IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHbI, ITYCTHIHHU, TPOITUYECKHUE Jieca,
BBICOKOTOpBs. Kiumar, pacTUTENbHBIN U AKUBOTHBIH MUP OMOMOB CYIIIH.



Ctpykrypa u (GYHKIUS SKHBBIX CHCTEM, OILIEHKA WX PECYpCHOro IMOTEHIMAla W
OouochepHbIX QYHKIIHMA.
JdemoncTpanuu
ITopTpetsl: B. U. Bepnanckuii, 3. 3rocc.
Tabmuubr u cxemsl: «['eoctepsr 3emnn», «KpyroBopor azora B mpupone», «Kpyrosopor
yriieposia B pupojie», «KpyroBopot kuciaopoaa B nmpupojae», «KpyroBopoT BOABI B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kmumarudeckue mosica 3emmn», «Tyanpay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», <«llycThiHY,
«Tponmyeckuii mecy.
OOGopynoBanue: repoapuyl paCTeHU pa3HBIX OMOMOB, KOJUICKITUN YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolas cpeaa

DKOJOTUYECKHe KPHU3WUChI W WX MNPUYMHBL. Bo3neiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpyimienne noussl. OXpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHne KiumMara.
AHTpPONOreHHOE BO3JCHCTBUE HA PACTUTENBHBIA M JKMBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U
KHUBOTHOTO MHpa. OCHOBHbIE NPUHIUNBI OXpaHbl mnpuponsl. Kpacusle kuuru. Oco0o
oxpansemble ipupoabie Tepputopun (OOIIT). boTannveckue caapl U 300JI0THIECKUE TTAPKH.
OcCHOBHBIE TPHUHLMIIBI YCTOMUMBOIO DPAa3BUTHUS YEJIOBEUECTBA W NpHUpOAbl. PamuoHanbHOE
MPUPOJIOTIONB30BAaHME M COXpaHEHWE OMOJIOTMYECKOro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aTBHBIX KOJOTHUECKUX KpU3HCcOoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUCa
U €T0 BEpOSITHbIE OCIIEACTBHSL.

Pa3Butne METO/I0B MOHMTOPHHIA pa3BUTHUsA OIMACHBIX TEXHOTE€HHBIX
npouecco. CucmemHule uccne0o8ansl nepexooa K pecypcocbepezarowyell u
KOHKYPEeHMOCNnOocoOHol  3Hepeemuxe. buonocuueckoe  pasnoobpasue  u  6Uopecypchni.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuusaiowjue 00Cmyn K uxgopmayuu no
COCMOANUIO  OMOENbHBIX 6U008 U dKkocucmem. OcHo8bl dKOpeaburumayuu dKOcCucmem u
cnoco608 60pbbOBI ¢ buONoBpedscOeHUAMU. PeKOHCMpPYKYUs MOPCKUX U HA3EMHBIX IKOCUCEM.
JdemoncTpanuu
Tabmuipl ¥ cxeMbl: «3arps3HeHrne atMocdepsl», «3arps3HeHue ruapochepb», «3arps3HeHue
nouBb», «[lapHUKOBEIN 3pdekT», «Ocobo oxpaHseMble MPUPOIHBIE TEPPUTOPUNY, «Moaenu
YIPaBISIEMOTO MUPa.

Ob6opynoBanue: hororpapuu OXpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoii kHuru Poccuiickoii
®enepanun, KpacHOW KHUTH pEruoHa.
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YYaIOIIUMHUCS

IpOTpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHEIE.
B cTpykType IWYHOCTHBIX pPE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OHOJIOTUU BBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  IpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH "
CaMOONPENENICHUIO, Haluyue  MOMusayuu X 00y4YEeHHIO OUOJIOTUY, YelleHanpasieHHoe
passumuye BHYTPEHHUX YOeXKACHUN JTMUHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH U HCTOPUUYECKUX
TPagUIMA pa3BUTHA OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUAIOIIUXCS
PYKOBOJICTBOBAaTbCS B CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH,
NPUCYLIMMH CHCTEME OMOJIOTMYECKOro 00pa3oBaHUs, HaluyUue NPagoCO3HAHUS FIKOIOTHIECKON
KYJIBTYPBI, CHOCOOHOCMU cMagumb 11eNTN U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInuHOCTHBIE pE3yabTAThl OCBOCHHS IPOTPaMMBbI IO OMOJIOTHUH JOCTHTAIOTCS B €TUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHU MOBEACHMSI M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, Pa3BUTHsI BHYTPEHHEHN MO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPYyJa M CTapIIeMy IOKOJEHHUIO, B3aUMHOIO
yBOKEHUs, OCEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIuI0 W TPaJulUsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepaiiun, MpUpoje U OKPYKarolIen cpee.
JIMuyHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOro mnpenmera «bHoNOTHS» HOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYyYarOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHUEHTAllMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  OOIIecTBa,
pacIIMpEeHUE KU3HEHHOTIO OMNbITAa M OIBbITa JEATENIBHOCTH B IPOLECCE pEaM3al[Mi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1E€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

cOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3MIMKU OOydaromerocss Kak akTUBHOTO H
OTBETCTBEHHOTO 4YJIeHA POCCUICKOTO O0IIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBakKeHHE 3aKOHa H
IIPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENbHOCTU MPH CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHrH yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOIOTHYECKUX SKCIIEPUMEHTOB,;
CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO MO3UIIMIO MO OTHOLIEHHUIO K SBJICHUSM COBPEMEHHOMN
JKM3HHU U O0BACHATH €6;

YyMEHHE YYMTbIBaTh B CBOMX JEWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JTIOJIEH C Pa3HBIMH YOSKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMHU M COLIMATbHBIM
MTOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIIPOILIECCE COBMECTHOT'O BBINIOJHEHUSI Y4EOHBIX,
MIO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 3a/1ad, YBaXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM I€SITEIHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TpakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBAKCHHS
K CBOEMY HapoJay, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropAoCTH 3a CBOM Kpai, CBOIO
Poauny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccun;



[IEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACJIEIUI0 M MaMSTHUKAM MPUPOJbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OMOJ0TUY, TOHUMaHK 3HAYeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIIeCTBa;

uaeitHas  yOexAEHHOCTh, TOTOBHOCTb K CilykeHHI0 u 3amurte OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS, OPHEHTHUPYSACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENSM, CO3JAHHI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaAULUSIMU HapoaoB Poccuu;
4) 3¢TeTHYECKOT0 BOCIIUTAHUSL:

ACTETHUYECKOE OTHOIICHUE K MHUPY, BKIIIOUAsl ICTETHKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IMOHUMAaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS dKUBOW NPUPOJbI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMIICEHUE IMPOSIBIATH KaueCcTBa
TBOPYECKOMN JIMYHOCTH;

5) puznveckoro BocnuTaHus, GOPMHPOBAHUA KYJIbTYPbI 310POBbS U IMOIMOHAJILHOIO
Os1aronosyqusi:

MMOHUMAaHUE W pealn3alus 370pOBOTO U O6e30macHoro obpasa XK|3HH (3J0POBOE MUTAHUE,
COOIOZICHHE TUTUECHUYECKHUX MPaBUJI U HOPM, COAIAaHCHPOBAHHBIN PEXKUM 3aHATHI U OTABIXA,
perynspHas (Qu3Wyeckass AaKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE LIEHHOCTH TMpPaBWJI HHIMBUIYATbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TIOCIEACTBUM M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJIeHUs aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);
6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AaKTHBHOW JAESTENbHOCTH TEXHOJOTMYECKONM M COIMAIbHON HampaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
NESITEIbHOCTD;

WHTEpEC K pasNudHbIM cepam npodeccHOHATHHON NeATEeThbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI,
TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHMIO M cCaMOOOPA30BAHHIO HA MPOTSHKEHUU BCEH KU3HH;
7) IKOJIOrH4eCcKOro BOCIMTAHMSA:

9KOJIOTHYECKH 11eTIECO00pa3HOe OTHONICHHE K TPUPOJIe KaK UCTOYHHKY >KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

TOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIbTYPHI: MPHOOPETEHUE OMbITA TIAHUPOBAHUS
MOCTYIKOB M OLEHKH WX BO3MOXHBIX MOCJEICTBUMN JJI OKPYKAIOIIEeH Cpeibl;

OCO3HaHUE TTI00aTHHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel UX PeIIeHus;
CIIOCOOHOCTH MCIIONB30BaTh MPHOOpETaeMble MPU M3YYEHUU OMOJOTHH 3HAHUS U YMEHUS Mpu
pelieHnu mpodIieM, CBI3aHHBIX C PAIlMOHATBLHBIM MPUPOIONIOIH30BaHIEM (COOIIIOICHNE TTPABUIT
MOBE/ICHNs B MPUPOJIE, HAINPABJICHHBIX HA COXpPaHEHHE PABHOBECHS B DKOCHCTEMAaX, OXpaHy
BUJIOB, SKOCHCTEM, Ouochepsl);

AKTUBHOE HENpPUATUE JEHUCTBUM, MPUHOCAIIUX BpEJ OKPYKAIOIIEW MPUPOJHOM Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIC YKOJIOTHYECKHE IMOCIEACTBUS MPeANPUHIMACMBIX
JICUCTBUI U MPEIOTBPAIATH UX;



HaJIM4YuE€ PA3BUTOTO SKOJOTMYECKOI'O MBIIIJIEHHS, JKOJOTHYECKON KYJIbTYpBI, OIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOM M COLMAJIBHOM IIPAKTHKE, TNOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AEATEIbHOCTH YKOJIOTHYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

C()OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKU U OOILIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;
COBEPILCHCTBOBAHUE SI3BIKOBOM M YMTATEJIBCKOW KYJIBTYpPbl KaK CpEICTBAa B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHe creuupUKd OMOJOTMH KaK HAyKd, OCO3HaHUS e€ ponu B (OPMHPOBAHUU
PaLMOHATIBHOIO HayYHOI'O MBIIIJIEHUS, CO3AAHNHU LIEJIOCTHOTO MPEICTABICHUs 00 OKPYKaroLIeM
MHUpEe KaK O eJUHCTBE NpPUPOJIBI, YeJIOBeKa M o0OmecTBa, B IMO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEHN M peIICHUH IPOOIeM COXPaHEHHsI TPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJISI COBPEMEHHON IMBUIIM3AIMU: 00ECTICUSHHUS
HOBOT'O YPOBHS Pa3BUTHUSl MEIUIIMHBI, CO3/laHHE MEPCHEKTUBHBIX OMOTEXHOJOIHMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBHIXOAA U3 TTIO0AIBHBIX
9KOJIOTUYECKUX MPoOsIeM U obecriedeHus epexoja K yCTOMYMBOMY Pa3BUTHIO, pallMOHAILHOMY
UCTIOJIb30BAHUIO MIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUU OMOJOTMUYECKUX 3HAHUN B LEJIAX MOBBIIEHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTABHOW YacTH (PYHKIIMOHAIbHOM
TPaMOTHOCTH O0yJaronuxcs, GOpMHUPYEMOM MPU U3YIECHUU OMOJIOTHH;

IIOHMMAaHME CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HAYKaXx,
CHOCOOHOCTH HCHOJb30BaTh I0OJIydyaeMble 3HAaHUS JUId aHajau3a U OOBSICHEHUS SIBICHHUH
OKpPYKAIOIIET0 MHpa M MPOUCXOJANIMX B HEM H3MEHEHMH, yMEHHUE JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHs HAa OCHOBE HAy4YHbIX ()AKTOB M MMEIOUIMXCS JaHHBIX C LEJIbI0 IOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJIb30BaTh OHOJOTMYECKUE 3HAHWS JUIsl pEIICHUs
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYallUsX;

OCO3HAaHHE LIEHHOCTU HAayYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO H
MCCIIEIOBATEILCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTbH M CIIOCOOHOCTBH K HEMPEPHIBHOMY O0Pa30BaHHUIO M CAMOOOPA30BaHUIO, K aKTHBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KU3HEHHBIMU IMTOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yibTaThl OCBOCHUS ydeOHOTO mpeamera «bHoJoTHsy BKIHOYAIOT:
3HaUMMBbIE Ui (DOPMHpPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS  MEXKIUCHIUTIIMHAPHBIC
(MeXTpeMeTHBIE) 00IIeHaYYHBIe TIOHSATHS, OTPAXKAIOIIHIE [IETOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(rKy METO/IOB MMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJICHHE, TPOIeCC, CHUCTeMa, HAYYHBbIH (aKT, MPHUHIUI, TUMOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHEe, HAOIIOJEHUE, U3MEpPEHUE, IKCIICPUMEHT W JIPYTHE); YHHBEpCaIbHBIC
ydeOHbIe JeHCTBUS (TTO3HABaTEIbHbIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00ECIICUNBAOIINE
dbopmupoBanre (pyHKIMOHAIBHON TPAMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIUU OOYdYaroIInuXCs;
CHOCOOHOCTh 00yJaromuxcst UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUIITHHAPHEIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAJIbHbIC Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLMAJIBHOM MPAKTHUKE.

B pesynbraTe wu3yueHuss OWONOTMH Ha YPOBHE CpeIHEro oO0mero ooOpa3oBaHUS Yy
obOyyJaromierocss OyayT cGopMHUpPOBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC ICHCTBUSA,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC Y4YeOHBIE JCWCTBUS, PETYISITHBHBIC YHHBEPCAIbHBIC
y4eOHbIE ISHCTBHUS, COBMECTHAS ICATEIILHOCTb.



MertamnpeaMeTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CpEeJHEro o0Iero odpa3zoBaHuUs
JIOJKHBI OTPakaTh:

OBi1ajeHNe YHHUBEPCATLHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:
1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaJHM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAaTh IIPpU OCBOCHUU 3HAaHUU HpI/IéMBI JIOTUYCCKOI'0O MBbBIIIJICHUA (aHaJII/ISa,
CHUHTE3a, CpaBHEHHMS, KiaccU(pUKaAU, OOOOIICHMS), PaCKphIBaTh CMBICT OMOJOTHYECKHX
HNOHITUN (BBIIEIATh UX XapaKTEPHbIE IPU3HAKHN, YCTAHABINBATD CBA3M C APYTHUMH MOHATHSIMMU);
OTIpEeIeIIATh 1NN JIeATeIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX TOCTUKEHHS, COOTHOCUTD
PE3YIbTATHI ACATCIBHOCTU C TOCTABJIICHHBIMUA LCIIAMU,

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUS N7 OOBsICHEHHS ()aKTOB U SBICHUH KUBOM
HPUPOIBL,

CTPOUTH JIOTHYECKHE PACCYXACHHsI (MHIYyKTHUBHBIC, NEAYKTUBHbBIE, MO AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M NPOTHUBOPEUHUSI B pacCMaTPUBAEMBIX SBICHUSX, (POPMYyIHPOBATH BBHIBOJBI U
3aKITIOUEHUS;

MNPUMCHATH CXEMHO-MOJCJIBHBIC CPCACTBA AJId NPCACTABJICHUS CYHICCTBCHHBIX CBsI3ell U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUUH pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(bOpMaLII/IOHHBIX HCTOYHHUKAX,
pa3palaThiBaTh IUIAH PEUICHHsS MPOOJIEeMbl ¢ YYETOM aHajdn3a MMEIOIIHUXCS MaTepHalbHBIX U
HEMaTEpUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh, OLICHMBATh COOTBETCTBUE PE3YNIHTATOB LIETSM,
OLICHUBATb PUCKU HOCJIGI[CTBI/Iﬁ ACATCIIbHOCTH,
KOOPAMHUPOBAaTh W  BBINOJNHATH pabOTy B  YCIOBUSIX pPEATbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIa/IETh HAaBbIKAMU Y4eOHO-HCCIIeI0BATEIbCKON U MPOEKTHON AESITeNbHOCTH, HABBIKAMHU
paspemnieHus mpoodieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pelieHus MPaKTUYEeCKHX 3aj1ay, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

HCIIOJIb30BATh PA3JIMYHBIC BUABI ACATCIBHOCTH I10 TOJYYCHHUIO HOBOI'O 3HAHUA, €TI0
MHTEpIIpETAllNY, PEOoOpa30BaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTYalUsX, B TOM 4YHCJE MpU
CO3JaHuun y‘-I€6HBIX " COLIMAJIBHBIX ITPOCKTOB,
dbopMupoBaTh HAy4YHBIH THI MBIIJICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH, KIIIOUYEBBIMU
HOHATHUAMHU U MCTOJaMHU,

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJladyl B 0Opa30BATEIBHOU NEATEILHOCTH U
JKU3HCHHBIX CUTYallUAX;

BBISIBJISITH TPUYUHHO-CIICJICTBEHHBIE CBS3UM U aKTyaJM3MpOBaTh 3ajady, BBIIBUTAThH
TUIIOTE3y €€ PEIICHMs, HaXOAUTb apryMEHThl Ul JOKAa3aTeIbCTBA CBOMUX YTBEP)KICHUM,
3aJ1aBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

AHAJIM3UPOBATL TIOJYUYCHHBIC B XOI€ PCHICHUA 3aJdadd pEe3YyJIbTaTbhbl, KPUTUYCCKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
OCYIIECTBIISITh LI€JICHANpPABIEHHBIA TOUCK TIepeHoca CpPEeACTB U CIOCOOOB JEMCTBHS B
po(hecCHOHATBHYIO CPey;

yMETb TMEPeHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  IPAKTUYECKYl0 00JacTu
KUBHCOACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MMPEJIMETHBIX 00JacTel;

BBIJIBUT'aTb HOBLIC HJCH, NpCiaraTb OPUTHMHAJIIBHBIC NOAXOAbl U PCIICHUA, CTABUTH
po0JIeMBI U 3a/1a4H, JOMYCKAIOLIUE albTEPHATUBHBIE PEIICHHUS.



3) pa6ora ¢ nngopmanmei:

OPHUEHTHUPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOpMAIMH (TEKCTE y4eOHOTO MOCoOus,
HAYYHO-TIOMYJISIPHOM JHTEpaTrype, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHAMM3UPOBaTh HHGOPMAIMIO PA3TMYHBIX BHJIOB U (GopM
MPEJICTaBICHUS], KPUTUIECKH OIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUHUBOCTH;

(dbopMynupoBaTh 3aMpochl W MPUMEHATh pa3IMYHble METOJbl IPU TIOUCKE U OTOOpE
Ounonornveckoil HHGOpMaIUU, HEOOXOAUMOH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;
npuoOpeTaTh OMBIT  UCHOJB30BaHUA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITEIIbHO BRIOMPATh ONMTHUMAIBHYIO (JOPMY MPEACTABICHHUS OMOJIOTUYECKOW HH(POPMAIUH
(cxembl, TpadUKH, TUArPaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KauecTBE CpelCcTBa Ipu paboTe ¢ OMOIOTHYEecKOi
uH(popMaluel: MPUMEHITh XUMHUYECKUE, (U3HUECKUEe U MAaTEeMaTUYEeCKHE 3HAKH M CHMBOJIBI,
dbopmysel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJIBb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH,

BJIaJIETh HAaBBIKAMU pPAClO3HABaHMS M 3alIUThl HHpOpMALUH, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBi1ageHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH el CTBUSIMU:
1) oOmenue:

OCYIIECTBIISAITh KOMMYHHKAILIUK BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JHAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYXkIaeMoil TeMbl (yMEHHE 3aJjaBaTh BOIPOCHI, BHICKA3BIBATH
CY)KICHHUS OTHOCUTEJIbHO BBINIOJHEHHUS TMpeajaraeMoil 3aJadd, YYHUTHIBaTh MHTEPECHl U
COTJIACOBAaHHOCTH MO3UIIUN APYTUX YIACTHUKOB TUAJIOTA UK TUCKYCCHH);
pacro3HaBaTh HeBepOalbHBIE CpelCcTBa OOIICHMSI, MOHUMATh 3HAUEHUE COIMAIbHBIX 3HAKOB,
MPEIIMOCHUIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CUTYaIlMi, yMETh CMATr4aTh KOH(QIUKTBHI U BECTU
MEPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aUMOJCWUCTBHS, MOHUMATh HAMEPECHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXXUTEILHOE OTHOLIEHHE K COOECeTHUKY U B KOPpPEKTHOU (opme
(dbopMyITUPOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HU3JIAraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1esITeIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBHIYAILHON pabOThI TIpH
pEIIeHNH OMOJIOTHYECKON TTPoOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeIICHUH Yy4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHI € Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaKJI0TO YieHa KOJUICKTHBA;

MPUHUMATh 1€ COBMECTHOM J1eATeIbHOCTH, OPTraHW30BBIBAaTH U KOOPAMHHUPOBATH
JIEUCTBUA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUH, pACHPENENIATh POJIU C YYETOM
MHEHHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OIICHUBATh KAYeCTBO CBOETO BKJIQJa U KAXJIOTO YJaCTHHKA KOMAaHJIbI B OOIIMI pe3ylbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

mpeajgarath HOBBIE MPOEKTHI, OIEHUBATh WJICU C TO3UIMH HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBISITh TO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpakKeHHE, ObITh HMHUIIMATUBHBIM.

OBi1ajeHNe YHHUBEPCATLHBIMH PEryJsiTUBHBIMU /I CTBUAMMH:
1) camoopranuzanus:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS JUISl BBISABICHUS MPOOJEM M WX pPEIICHUS B

YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;



BBEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSX M TMOCTYIMKaX IO OTHOIICHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKpYXKaroIINX;

CaMOCTOSITENIFHO OCYILIECTBIISITh IMO3HABATEIbHYIO NESATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B O0Opa30BaTENBbHON JAESITENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISATD IUIAH PELICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEIIOYTEHHI;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CMOCOOCTBOBaTh (OPMHMPOBAHUIO U TIPOSIBICHUIO IIUPOKOM JPYAMLUU B Pa3HBIX
00J1aCTSAX 3HAHHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.
2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBHI B AESITENHLHOCTb, OIIEHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISIM;

BJIa/IETh HAaBbIKaMU MO3HABaTeNIbHOM pedIeKcun Kak 0OCO3HAHUS COBEPIIAEMbIX JeHCTBHI
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHI, UCIIONIH30BATh MPUEMBI pedIeKcun
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATH PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO UX CHUKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEeIbHOCTH;

3) npuHsATHE ce0N M APYTUX:

MPUHUMATD ce0sl, TOHUMAasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIH3E PE3YIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeloBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yibTaThl OCBOSHHS COAEpKaHUs ydeOHoro mpeamera «buomorus» Ha
yrIIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue popHILHOTO
00ydenust ooyqaroruxcst ononmornu. OHM BKIIOYAIOT: crielupuIecKrue il OMOJIOTHH HAay4IHbBIC
3HAHUS, YMEHUS U CIOCOObI JEUCTBUI MO OCBOCHHWIO, MHTEPIPETAIMU U TNPEoOpa3OBaHHIO
3HAHWH, BUBI JICATEIHHOCTH MO TIOTYYECHUIO HOBBIX 3HAHWHA M WX NMPUMEHEHHWIO B Pa3IMYHBIX
yuyeOHbIX, a TaKKe B PpEAIbHbIX JKM3HEHHBIX CHTyauusix. [IpenMeTHble pe3yiabTaThl
NPEJICTaBIICHBI 110 TOJIaM H3yYCHHUS.

[IpeameTHpie  pe3ynbTaThl  OCBOCHHS  ydeOHOro mpeamera «buomorus» B 10
Kacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 33aKOHOB TPUPOILI U
pelieHny TpoobiieM palMoOHAIBHOTO IPUPOIOTOIB30BaHMS, O BKIIAJEe POCCUNCKUX U 3apYOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEeMOW OHMOJOTMYECKMX 3HAHMUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJOTUYECKHEe TEPMHHBI U TOHATHUS (KU3HB, KIETKA, OPraHu3M, MeTa0oJM3M, TOMEOCTas,
caMOperyJIsIIMsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, HU3MEHUNBOCTh, POCT U Pa3BUTHE),
Omonornueckne Teopun (knerounas Teopus 1. IllIBanmma, M. lllneiinena, P.Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenust (H. . BaBunoBa — o meHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KyIbTYPHBIX PACTEHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, pAaCIIEIUIEHUs, YACTOTHI TaMET, HE3aBUCUMOro HacnenaoBanus . Menaens,



TOMOJIOTUYECKUX PSAOB B HacieacTBeHHoW wu3meHunBocT H. V. BaBunoBa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMHM METOJIaMH HaYyYHOTO MO3HAHUS, UCTIONb3YEMBIX B OMOJIOIMYECKHX

MCCJIEIOBAHMX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEpPEHUE, HAOMIOACHUE, DKCIIEPUMEHT);
YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPHU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcJe OakTepuii, TpuOOB, pacTeHMIA,
KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTaHOB M CHCTEM OpPIaHOB pacTEHHil, )KUBOTHBIX, YEIOBEKA,
MPOLIECCOB JKU3HEAEATEIBbHOCTH, MPOTEKAIOMMX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YenoBeKa, OMOJIOTHUECKUX MPOIIECCOB: OOMEHa BeleCcTB (MeTabosIn3M), IPpeBpalleH s SHEPTUH,
OpoXxeHus, aBTOTPOGHOTO U TEeTepOTPO(HOTO THIOB MUTaHUA, (POTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, Mei03a, TaMEeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSI, Pa3MHOKEHHS,
WHAMBUAYAIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHMCTBHS T'€HOB, Te€Tepo3Hca,
UCKYCCTBEHHOT'O 0TOODA;

yYMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOHMJaMU KIETKH U UX (YHKIUSMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKLIUAMHU, MEXKITY OPraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHui, >KMBOTHBIX M 4YelloBeKa M HUX (QYHKIUSAMH, MEXKIy CHCTEMaMH OPTaHOB U HX
GyHKIMAME, MEXIy dTallaMd OOMEHa BEIIECTB, JTAallaMU KJIETOYHOTO IMKJIA M KHU3HEHHBIX
IUKJIOB OPraHM3MOB, OJTallaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;

YMEHHE BBISBIATh OTIMYMUTEIbHbIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE pacTEHUM,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
¥ CUMBOJIUKY JUIS JI0Ka3aTeIbCTBA POICTBA OPraHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;
YMEHHE pelaTh OMOJOTMYECKHE 3aJlauM, BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyEMbIMH OMOJIOTHYECKUMH TPOLIECCAMU U SIBICHUSIMH, JI€TaTh BBHIBOJBI M MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITIOIHATDH JIAOOpAaTOpPHBIE U MPaKTHUYECKUE padOoThl, COOMIOAATH MpaBHiIa MPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTATh THIOTE3bI, MPOBEPATh HUX OKCIEPHUMEHTAJIBHBIMU CpPEICTBAMH,
bopMynupys 1enb UCcCeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;
YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEAOBATEILCKONH paboTe 1o OHOJIOTHH, DSKOJIOTHH H
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEJCTABIATH
NOJIy4YEeHHBIE PE3Y/IbTAaThl HA YUEHUYECKUX KOH(DEPEHIHIX;

yMEHHE OIICHHBATh OSTUYECKHE acCMeKThl COBPEMEHHBIX HCCIEeOBaHUN B 005acTH
Ouonoruu W MenuUuHBl (KJIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPABICHHOE
M3MEHEHHE TeHOMAa U CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BHIOOP OynyIeit mpoheccuoHaIbHON NesITeIbHOCTH
B oOysactu OHOJIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEJIbCKOTO XO3sCTBa,
NUINEBOW IMPOMBIIUIEHHOCTH, YIJIYOJIITh TIO3HABATENbHBIM WHTEPEC, HAINpPaBICHHBIN Ha
OCO3HAHHBI BBIOOP COOTBETCTBYIOMIEH Tpodeccu U TPOJOIDKEHHWE OHOJOTHYECKOTO
00pa30BaHUs B OPraHU3ALUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenMeTHbie  pe3ynbTaThl OCBOGHHs ydeOHoro mpeamera «buomorusi» B 11
KJlacce NOJDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OpPMHPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TIO3HAHWU 3aKOHOB
MPHUPOJBI U PEUICHUH JKOJIOTHYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEIICHUU BOMPOCOB
palMOHATIFHOTO TPHUPOJIONIONB30BaHUsl, U B (OPMUPOBAHWHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, oOIIECTBY, YENOBEKY, O BKJIaJe POCCHUUCKHX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMCHUC BJIAJICTH CHUCTEMOU 6I/IOHOFI/I‘ICCKI/IX 3HaHHﬁ, KOTOpas BKIIOYACT OMPCACIICHUA U
MOHMMaHHE CYITHOCTH OCHOBOIOJATAOMIUX OWOJIIOTHYECKAX TEPMHHOB M TIOHSATHHA (BUI,



’KocucTema, Ouocdepa), Ouomormueckue Teopun (dBomonmonHas Teopus Y. JlapBuHa,
CHHTeTHYeCKasi Teopusi sBomtonuu), ydeHus (A. H. CeeproBa — 0 MyTsSX W HampaBJICHHIX
sBomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHIecKoro paBHoBecus k. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npaBuwna (Munumyma FO. JIubuxa,
AKOJIOTMYECKOH MUpaMUIbI SJHEPTHUH ), TUIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMEHHE BIaJIeTh OCHOBHBIMM METOJaMU HAay4YHOTO TO3HAHMS, HCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKH aHTPONOTE€HHBIX M3MEHEHHH B
pUpPOJIE;

yYMEHHE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKW: BHJIOB, OMOTEOIEHO30B, SKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJJTONATPUYECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JBIKYIIUX CUJI BOJIOLUN
Ha TeHO(OH/| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpe/ie OOMTaHus, YepeTOBaHUS
HaIpPaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXIY MPOIECCAMH JBOJIONUU, IBUKYIIUMH CUIAMU
AQHTPONIOTEHE3a, KOMIIOHEHTAMM pAa3JIMYHBIX HSKOCHUCTEM U MPHUCHOCOOIEHUSIMU K HUM
OpPTaHHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIbHBIE TMPU3HAKH JKUBBIX CHCTEM, IPHUCIIOCOOIEHHOCTD
BUJIOB K cpele oOuTaHUs, a0MOTUYECKUX U OHOTHYECKUX KOMIIOHEHTOB OKOCHUCTEM,
B3aMMOCBSI3€H OPraHU3MOB B COOOIIECTBAX, AaHTPOIMOTCHHBIX U3MEHEHUH B AKOCHCTEMax CBOEH
MECTHOCTH;

yYMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJHMKY JUIS JOKa3aTelbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHUsI MHOT000pa3usi BUIOB M DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBa,

YMEHHE peliaTh OMOJOTHYECKHE 3a/aud, BBISIBISITH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIEeyeMbIMH OHOJOTHYECKMMH TpOIeCCaMU M SIBICHUSMH, JI€laTh BBIBOABI U
MPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJIHATH JTaOOPAaTOpHBIE U MpaKTUYeCKHWe paboThl, COONIOAATh MpaBUiia MpH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIABUTATh THIOTE3bI, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMyIupys 1eNb UCCIeI0BaHMUs, aHATM3UPOBATH MTOJIYICHHBIE PE3YNIbTAThI U JIENIaTh BHIBO/IBI,
YyMEHHE Y4YacTBOBaTh B YYEOHO-HCCIIENIOBATEIbCKOW padoTe MO OHOJIOTHH, DKOJIOTHH |
MEIWIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MYOIUYHO MPECTABIATH
MOJTy4YEHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEeHIINSIX;

YMEHHE OILICHWBATh THUIOTE3bl M TEOPUU O MPOUCXOKIACHUM >KU3HH, YEIOBEKA W
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHUSIX MU CIOCO0axX MPEeJOTBpAIICHUs TI00aNbHbBIX
U3MEHEHU# B buocdepe;

yYMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOP OynyIieit nmpodeccCnoHaIbHOW ACSTEIHbHOCTH
B o0mactd OWONOTHH, DJKOJOTHUH, MPUPOAOIOIBL30BAHUS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO34WCTBA, MHILEBON NPOMBIIUIEHHOCTH, YIIIyOJSATh
NIO3HABATENbHBI WHTEpEC, HANpPaBICHHBII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH
npodeccuu M MPOAOHKEHHUE OHOJOTHYECKOro O0Opa30oBaHUS B OpraHU3AIUAX CPETHETO
po¢eCCHOHATBLHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaunmenoBanue
pa3iejioB u
MPOrpamMmmbl

TeM

KoaunuecTBO 4acoB

Bcero

KonTpoasn
ble padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

DJIEeKTPOHHbIE (uudpossbie)
o0pa3oBaTe/ibHbIEe PecypChl

buonorus kak Hayka

PackpbiBaTh coaep:kaHue TEPMUHOB U TIOHSTHMA:
HAy4YHOE€ MHUPOBO33pEHUE, HayyHas KapTUHA
MUpa, HAy4yHBIH METON, THUIIOTe3a, TEOopus,
METOABl  HUCCIEeNOBaHMs.  XapaKTepHU30BaTh
OMOJIOTHIO KaK KOMILJIEKCHYIO HayKy, €€ MecTo
U pOJIb Cpeau APYIHX €CTECTBEHHBIX HAayK.
OueHuBaTh BKJAJ OTEUYECTBEHHBIX YUEHBIX B
pa3BuTHE  OMOJIOTHH. OuenuBath  poib
OMOJIOTMYECKUX OTKPBITHH M HCCICIOBAaHUN B
PA3BUTHUU HAYKH U Hp&KTH‘-IGCKOfI ACATCIIbHOCTH
monei. [lepeuncnare npodeccuu, CBI3aHHBIC C
COBPEMEHHOI ouosorueii. [IpuBoauTh
OpUMephl  MPAKTHUYECKOTO  HCIOJIb30BAHUSA
I[OCTI/I)KGHI/Iﬁ 6I/IOJIOFI/II/I B MCOUIIMHE, CCIIbCKOM
XO35IUCTBE, TMPOMBIIUIEHHOCTH U OXpaHe
HPHUPOIBL

bubanoreka
https://m.edsoo.ru/7f413b38

LIOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200

JKuBple cucTeMBl Hu
UX U3y4CHUE

PackpeiBaTh copep:kaHue TEPMUHOB U TTOHSTHA:
KUBas ~ CHUCTEMa, DJIEMEHT, IIOJCUCTEMA,
CTPYKTYpa; OTKPBITOCTb, BBICOKAs
YIOPSA0YEHHOCTD, YIIPaBISEMOCTb,
UEpPapXUYHOCTh. XapaKTEPU30BaTh CTPYKTYpPY U
CBOICTBa YKHUBBIX CUCTEM, OTJINYHUSA
XUMHYECKOTO COCTaBa OOBEKTOB JKHBOW H
HEXUBOU [IPUPOJBL, O0IMH  TPUHIMII
KJIETOYHOW  OpraHU3alMM  JKUBBIX  CHCTEM.
CpaBHMBaTh OOMEHHBIE IPOIIECCHl B HEKUBOU U
PKUBOM TPUPOJIE; PACKPBIBATH CMBICI PEaKIIHil

bubanoreka
https://m.edsoo.ru/7f413b38

LIOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200



https://m.edsoo.ru/7f413b38
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://uchi.ru/?ysclid=lmdozia4z95093200
https://uchi.ru/?ysclid=lmdozia4z95093200
https://m.edsoo.ru/7f413b38
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://uchi.ru/?ysclid=lmdozia4z95093200
https://uchi.ru/?ysclid=lmdozia4z95093200
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o0pa3oBaTejbHbIE PeCypChI

MeTabonu3ma. OOBSICHATD MEXaHHU3MBbI
CaMOPETYJISILIMM  KUBBIX CHCTEM Pa3JIMYHOIO
UEpPapXUYECKOr0 YpPOBHS; pPacKpbIBaThb CYTh
MIPUHLMIIOBIIOJIOKHUTEIBHON W OTPULATEIBHOU
o0paTHOM CBsI3W. AHAIM3UPOBATh CBOWCTBA
CaMOBOCIPOU3BEJEHUS, pOCTa U Pa3BUTHUSA
OpraHU3MOB

PackpsiBaTh coepKaHue TEPMUHOB U IIOHATHN:
oOMeH BemlecTB U TMpeBpalllEeHUEe DSHEPTUu,
CaMOBOCIIPOU3BEICHHUE, caMOperyJIsLus,
pa3BUTHE, XWU3Hb, HAy4YHBIH (aKT, HAyYHBII
METOJI, TpodyieMa, TUTII0Te3a, TEOPHs, TPABUIIO,
3akoH. IlepeumciaATh  OPU3HAKU  JKUBOTO.
XapakTepu3oBaTh OCHOBHBIE YpOBHHU
OpraHu3aly >KUBBIX CHUCTEM W  METOABI
Omojyoruvecknx wucciaenoBanuii. OnuchHIBaTH
OCOOCHHOCTH, XapaKTepHble I KaXIOro
YpOBHSI ~ OopraHu3anuu >kuBoro. Ha3zbiBaTh
HayKH, N3y4arolllle )KUBbIE CUCTEMBI Ha PA3HBIX
ypoBHsIX opranu3anuud. CpaBHUBaTh MEXKIY
co0Ol JKMBBICE CHCTEMBI pa3HBIX YpPOBHEH
OpraHu3alMd ¥  [OPOUCXOASIIME B  HHX
IIPOLIECCHI.

buosornusa kietku

0.5

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHN:
KJIETKa, OpraHeJybl, 3yKapUuOThl, IPOKapUOTHI,
BUPYCBHI, IMTOJIOTUS (KJIeTOuHas Ouoyorus),
KJIETOYHas TEOpHSL. XapakTepHu30BaTh
OCHOBHBIC  JTaNbIPAa3BUTUSl LIUTOJOTHH  Kak
Haykn u €€ o¢QopMIIeHHE B KIECTOYHYIO

bubauoreka
https://m.edsoo.ru/7f413b38

[MOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152



https://m.edsoo.ru/7f413b38
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
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ouonoruto. [loka3piBaTh  BKIAA  YYEHBIX-
OMOJIOTOB B HM3Yy4YEHHE KJIETOYHOTO CTPOCHHUS
OpTaHU3MOB. [lepeuncnstob OCHOBHBIE
MOJIOKEHUS KJIETOYHON TEOPHH, OOBACHATH e
poiib B (POPMHPOBAHUM €CTECTBEHHOHAYUYHOM
KapTUHBl Mupa. [lpuBoanTH 1OKa3aTENIbCTBA
pOJCTBA OPraHU3MOB C  HCHOJIb30BAaHUEM
IIOJIOKEHUH KIIETOYHOU TEOPUHU

PackpbiBaTh copep:kaHue TEPMUHOB U TTOHSTHIA:
MUKPOCKOIIMPOBAHHUE, IPUTOTOBIEHUE CPE30B,
nuddepeHnraibHoe OKpaIlrBaHue,
xpomarorpadus, anekTpodopes, METOJ
MEUYEHBIX aTOMOB, LEHTPUPYTHPOBAHUE, METO]
KyJIbTYypbl ~ KJIETOK W  TKaHed, MeToj
pekomOunantaeix  JIHK.  XapakrepuzoBaTh
OCHOBHBIE METOJbl U3yUEHUS KUBOU IPUPOJBI.
['oTOBUTH  BpEMEHHbIE  MHKpPOIIpenapaThl,
paccMaTpuBaTh UX B CBETOBOM MHUKPOCKON M
nenars onucanue. OOBACHATP M COOMIONATH
npaBujia TEXHUKU MUKPOCKOITUPOBAHUS

https://uchi.ru/?ysclid=lmdozia4z950

93200

XuMuueckas
OpraHu3aIus KJIEeTKU

10

PackpbiBaTh coaep:kaHue TEPMUHOB U TTOHSTHA:
AJIEMEHTHI-OMOTE€HbI,  TUMOJb,  BOAOPOAHAsS
CBS3b, TUAPOPHIBHOCTh,  TUAPO(HOOHOCTD,
Typrop, MHUHEpalbHbIE BellecTBa, Oy(epHbIe
CUCTEMbI, aHUOHBI, KaTHOHBL. llepeuncnsarTs
0COOEHHOCTH XMMHYECKOTO COCTaBa KJIETKH.
Paznuuath MakKpo-, MHKPO- u
YIBTPAMUKPOIIEMEHThI, BXOJSIIME B COCTaB
JKUBOTO M WX pojib B  OpraHu3Me.

b IIOK https://m.edsoo.ru/7f413b38
https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200



https://uchi.ru/?ysclid=lmdozia4z95093200
https://uchi.ru/?ysclid=lmdozia4z95093200
https://m.edsoo.ru/7f413b38
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://uchi.ru/?ysclid=lmdozia4z95093200
https://uchi.ru/?ysclid=lmdozia4z95093200
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XapakTepu3oBaTh CTPOCHUE M CBOMCTBABOJbI
OOBSICHATh TPUYMHBI €€ OCOOBIX CBOWCTB U
¢byHkuu B kietke. [loka3piBaTh posib KATHOHOB
U aHHOHOB B  00ECMEYeHHH TPOIECCOB
KU3HEJEATEIIbHOCTH (ocMoperysus,
CO3JIaHHe MeMOpaHHOTO MOTEHIINANA,
perymsius paboThel OeIKOB), padbOThl OyPepHBIX
cUcTeM. Y CTaHaBJIMBATh B3aUMOCBSI3b CTPOCHHUS
U QYHKIIMM HEOPTaHUYECKHUX BEIIECTB KIETKH
PackpsiBaTh conepKaHuE TEPMUHOB U ITIOHATHN:
MOHOMEDBI, TOJUMEPHI, OeloK (MPOTEHH),
NeNTH], AaMUHOKHCIOTa, TENTHAHAS CBSA3b,
NOJIMNENTH,  JIeHaTypalusi, peHarypauus,
rnoOynsipuple W GUOpWUIIpHBIE — O€JKH,
npuoHbl.  XapakTepu3oBaTb  O€NKH,  HMX
CTPYKTYPHYIO  OpraHM3alidio ¥ (QyHKIHH
(cTpykTypHasi, »HepreTuyeckas, CUTHaJIbHasi,
perynsiTopHas,  JBUTaTelbHas,  3allUTHasi,
dbepmentatuBHasi). Ha3piBaTh  XUMHYECKHE
OCHOBBI (DOPMHUPOBaHUS CTPYKTYp OenKOBOU
MOJIEKYJIbI

[IpuBoauTh HIPUMEpBI GUOPHIUIAPHBIX,
TIO0YJISIPHBIX OEJIKOB. BrimoaasaTe
KayeCTBEHHBIE pEakIUu Ha OOHapyXeHHe
0elKOB B KJIETKe; OOBSACHATH TMOJyYEHHbBIE

pE3yabTaThL
PackpbiBaTh copep:kaHue TEPMUHOB U TTOHSTHIA:
YIJIEBOJBL, MOHOCaxXapuasl, JUcaxapubl,

oJmrocaxapuibl, nojaucaxapuibl, T'JIFOKO34a,
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pubo3a, Ae30Kkcuprb03a, JIAKTO3a, MaiabTo3a,
caxapo3a, Kpaxmalj, TJIMKOT€H, UeJUIII03a.
KnaccuduiupoBate yrieBoabl M0 CTPOCHHUIO U
nepeuucyniatb  ux  ¢yaknuu.  [IpuBoauth
PUMEPHI Pa3IMYHBIX YIJIEBOJIOB
(MoHOCaxapuaoB, JIACAaXapuJioB,
OJIUTOCaXapHu0B, MOJNUCAXaPUIOB)

PackpsiBaTh coepKaHue TEPMUHOB U IIOHATHN:
JIATH B, TPUTIIALICPUIBI, dbochommnu b,
BOCKH, CTEPOU/IBI, JUTIOTIPOTEUHBI,
rnukonunuabl. KinaccuduuupoBats TUNUIBL 1O
CTPOEHHIO; XapaKTepPU30BaTh UX (YHKITIH
PackpeiBaTh copep:kaHue TEPMUHOB U TTOHSTHA:
ne3okcupubonykinentnonass  kucnora  (JJHK),
pubonykiienroBas kuciorta (PHK), aykieorun,
HYKJICO3UJ, Aa30THCTble OCHOBaHHS, aJICHHH,
ryaHUH, IUTO3MH, TUMUH, yparu,
KOMILJIEMEHTapHbIE OCHOBaHWUS,
aneHo3unTpudocdar (ATD), makposprudeckas
CBSI3b, CEKBEHUPOBAHMUE, T€HOMMUKA,
TPAHCKPUIITOMHKA, MPOTEOMHKA.
XapakTepus3oBaTh, OMUCHIBATh U CXEMAaTUYECKU
n3o0paxarb cTtpoenue Hykiaeoruaa JHK wu
neorHont crnmpanun  JIHK, cexBenupoBanue
JAHK. OnuceiBats nponecce permkanuu JJHK B
KJIETKE W Ha3plBaTh €ro OHOJOTHYECKOe
3HaueHue. XapakrepuszoBath ¢yHkiuu JIHK.
Pazmuuate  crpyktypy u  dysxnum  PHK.

OnuceiBath nporecc TPAHCKPHUIILIUH.
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CpaBauBath HykjienHoOBbIe KucioThl (JIHK u
PHK). XapaktepuzoBarb 0cOOEHHOCTH
PackpbiBaTh coaep:kaHue TEPMUHOB U TIOHSTHMA:
MOJEIUPOBAHUE,  KOMIIBIOTEPHBIM  JAU3AiH.
[lepeuncnaATh NEPCIEKTUBHBIE HAIPABICHUSA
HAay4YHbIX  HCCIIEIOBAHUM B  CTPYKTYpHOU
OMOJIOTUM, pacKphIBaTh MX 3HAUYEHUE JUIA
MEUIIMHBI U CEJIbCKOTO X035HCTBA

Crpoenue U QyHKIIMH
KJIETKH

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHMN:
IPOKApUOTHUYECKasT KJIETKa, KJIETOYHasl CTEHKa,
MypeuH, (OTOCHHTETHYEeCKHE  MeMOpaHBI,
bnarennuH.  Xapakrtepu3oBaTh  hopmy U
pa3Mepbl MPOKAPUOTHYECKUX KIIETOK; (PYHKIIUU
FeHEeTUYECKOTO anrmapaTa MpoKaproT
OnwuceiBaTh  MpOLECC  CIIOPOOOpPA3OBaHMS,
OoTMEuYaThb €ro 3HAa4eHHe MJIs BBDKUBAHUSA
OaxTepuii npu YXYILIEHUU YCIIOBUH
cymectBoBaHus. OmHCHIBaTh  pPa3MHOXKEHHE
npokapuor. OrneHuBaTh MECTO M poJlb
MPOKApPHOT B OMOIIEHO3aX

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHMN:
mia3MaTuueckas MemOpaHa (Iia3mMajieMma),
KHUJIKOCTHO-MO3aW4Hasi MOJETb, MeMOpaHHbIE
Oenku  (mepudepuyeckue,  UHTETPATBHEIE),
TJIMKOKAIMKC, JOU(QY3Us, OCMOC, AaKTUBHBIHA
TPAHCIIOPT, SHIAOLUUTO3, (GaronuTo3, MUHOLIUTO3,
9K30LMTO3, KJIETOYHAsl CTEHKA, IUIa3MOJECMBI,
cuMmiuiact.  XapakTepu3oBaTb  OCOOEHHOCTH

bubanoreka HOK

https://m.edsoo.ru/7f413b38

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950
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CTpOEHUST M  (YHKIMH  DYKapUOTHUYECKOU
KJIETKU; TpaHCIOPT BEIIIECTB qyepes
IUIa3MaTUYECKyI0 MeMOpaHy: IAacCUBHBIA U
aKTUBHBIN TPAHCIIOPT; paboTy OEIKOB-KAHAJIOB;
paboTy HaTPU-KaIMEBOT0 HacOCa; CTPYKTYpPY U
(GyHKIMU KJIETOYHOW CTEHKM pacTeHHd U
rprOoB

PackpsiBaTh coepKaHue TEPMUHOB U IIOHATHN:
LUTOIIIIa3Ma, LIUTO301b, LIUTOCKEJIET,
KOMIIApTMEHTHI, OpraHoOupbl,
sHporutazmatuyeckas cetb (OIIC), ammapar
['onbkKM, JU30COMBI, BakKyojb, pPUOOCOMBI,

aBTOJIN3, BE3UKYJISIPHBIN TPaHCIIOPT,
MEPOKCUCOMBI,  KJIETOYHBIH  COK, TYyprop,
MUTOXOHJIPHH, KPUCTHI, TUTACTUIBL,
XPOMOILIACTBI, JIEUKOIUIACTBI, XJIOPOILIACTHI,
CTpoMma, TpaHbl, TUJIAKOUI, Jameria.
XapakTepus3oBaTh LUTOIUIa3My

DYKapUOTUYECKOH KIIETKH; KIacCH()HUIIMPOBATH
OpraHouJbl B 3aBUCHMOCTH OT OCOOEHHOCTEMH
170'¢ CTPOCHUS (omHOMEMOpaHHBIE,
JByMeMOpaHHbIE, HEMEMOpaHHbIE); ONHCHIBATDH
GYHKIIUH KaXKI0TO

opranouga B KieTke. OOBSICHATH COOBITHSA,
CBsI3aHHbBIE c BHYTPHKJICTOUHBIM
NUIIEBApPEHUEM, €r0 3HAUYEHHUE Ui OpraHu3Ma.
Otmeyatpb 3HAYCHUE IIUTOCKEJIeTa,;
XapaKkTepru30BaTh €ero JJIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(]HIIaMEHTHI,
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MPOMEXKYTOUHbIE (PHIIAMEHTBI), WX pOJIb B
KU3HEIEATEIIbHOCTH KJIETOK U TKaHeH
PackpbiBaTh coaep:kaHue TEPMUHOB U TIOHSTHMA:
pubdocoma, MIOJIUCOMA, MUKPOTPYOOUKH,
TyOyJaWH, KIJIETOYHBIA IIeHTp (IIEeHTpocoMma),
LEHTPHOJIH, LIeHTpochepa, KI'YTHKH, PECHUUKH,
OazanbHOE TeJbIle. XapakTepru3oBaTh
HEeMEeMOpaHHBbIE  OpPraHOMIbl  KJETKH, HuX
CTpoeHHe U PyHKITUN

PackpsiBaTh conepKaHuE TEPMUHOB U ITIOHATHN:
A0p0, sOepHas O000J0YKa, SJEepHbIE MOPHI,
HYyKJIeOoILIa3mMa (xapuomiasma), TEHOM,
XpOMaTHH, JYyXpOMaTHH, TIe€TePOXPOMaTHH,
STTPBIIIKO, XPOMOCOMBI, IEHTPOMEPA,
KHHETOXOD, KJIETOYHBIE BKJIFOUEHUS.
XapaKkTepu30BaTh KJIETOYHOE SIPO KaK IEHTP
VIpPaBICHUS  KU3ZHEJCATEIIbHOCTHIO  KIIETKH;
TCeHETUYECKUH  anmapaT KIETOK JYKapHoT,
cTpoeHre U (QyHKUUH XpoMocoM. OmnuchIBaTh
CTPYKTYpBl siipa ¥ HMX B3aUMOCBSA3b C
OpraHOMJaMH LIUTOTLIa3Mbl

OOMeH BelecTB U
npeBpalicHue
SHEPIUHU B KJIETKE

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHMN:
oOMeH BemiecTB (MeTaboJIM3M), aCCUMUIISAIUS
(amabonmusM), WM  IJIACTHYECKUNH  OOMEH,

TTMCCAMWIISALIAS (kaTtabonuzm), 1507051
AHEPreTUUECKUN oOMeH, aBTOTPOdHI,
reTepoTpodsl, aHa’dpoObI, a’poObl, (HEepPMEHTHI,
AKTUBHBII LEHTP, cyOcTpartHas

crenu(pUIHOCTb, KO(hEepMEHTHI, OenKu-

bubanoreka HOK
https://m.edsoo.ru/7f413b38
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AKTHBATOPHI u OCIIKU-UHTHOUTOPBHI.
[TepeuncisiTh OCOOCHHOCTH TIACTUYECKOTO H
SHEPreTHIeCKOro oOMeHa B KIIETKE;
yCTaHABIIMBATh B3aMMOCBSI3b MEXITY
IUIACTUYECKUM W DSHEPreTHYeCKUM OOMEHOM.
Paznuuats THUIIbI oOMeHa BEILIECTB:
aBTOTpOo(HBINA U TeTepoTpodHbIi. [loka3zpBaTh
pOJb  KUCIOpOJa B OOMEHHBIX IPOLECCaXx.
CxemaTnuecku n300paxarb CTpOCHHE
depmenTa. OTnnuath (bepMeHTHI oT
HEOPraHMYECKUX KaTallu3aTOPOB U ONPEIeNATh
UX poiib B (QYHKIMOHUPOBAHUU JKUBBIX CHCTEM,
B TNPOMBIIUIEHHOCTH, B  MEIULHUHE, B
MOBCETHEBHON JKu3HM uenoBeka. (CTaBUTH
SKCIIEPUMEHT MO BBISIBICHUIO KaTaIUTUYECKOM
AKTUBHOCTHU MIEPOKCUIA3HI, aMUIIa3kl,
OOBSACHATH MOJTYyYEHHBIE PE3YIbTATHI

PackpsiBaTh conepKaHuE TEPMUHOB U IIOHATHN:
dotocunTe3, ¢aszpl (oTocwHTE3a (CBETOBAS,
TeMHOBas), ¢oronus, ¢ochopunupoBanue,
mukn  KameBura, HAJD+  (mepenocumk
BOJIOPOJIA). XapaKTepU30BaTh IUIACTUYECKHMA
0oOMeH Kak »JTam o0mero oOMeHa BEIECTB;
coObiTust (poTOocHHTE3a (pEaKIWH CBETOBOU H
TEeMHOBOM  (a3); poyib  XJIOPOIJIACTOB B
nporecce (HOToCUHTE3a. BBISIBIATH MPUYUHHO-
CIIEICTBEHHBIE CBA3M MEX]Yy MOIJIOIIEHUEM
COJTHEYHOU DHEPIHH XJIOPOPUILIOM U CUHTE30M
Mosnekyn AT®. CpaBHuUBaTh  HUCXO/IHBIC




Ne (HammeHnoBaHue KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE (uudposBbie)
n/mpa3gesioB M TeM|Bcero Kontpoubh|TIpakTuueckue 00y4arouuxcs oOpa3oBaTe/ibHbIE pecypchl
NporpamMmmel bie paboThI padoThI
BEIIIECTBA, KOHEYHbIE MPOAYKTHI U

YCIOBUANPOTEKAHUSI PEaKUU CBETOBOM U
TeMHOBOW a3 (orocuHTe3a. YcCTaHABIUBATH
B3aMMOCBSI3b  MeXAy  (oTocHMHTE30M  H
JIBIXaHHEM; CBETOBOW M TEMHOBOW pPeakUUsIMH

dborocuHTE3A. OneHuBaTh 3HAYCHUE
dboTocuHTE3a N5 KM3HU Ha 3emuiePackpriBaTh
coaepKaHue TEpMHUHOB u MOHATUI:
XEMOCHHTES3. OObsCHUTD CYILIHOCTh
XEMOCHHTE3a, pPAacCKphIBaTh €ro 3HAYCHHE B
ouocdepe. [TpuBoauTH IpUMEPHI
XEMOCUHTE3UPYIOIINX OakTepuit
(HUTpHUIIIPYIOIIHE OakTepuu,
XKele300aKTepun, CepoOaKTepUu, BOIOPOIHBIC
OakTepun) " XapaKTEPU30BaTh ux
KU3HECACATCIIBHOCTD. CocTaBiadTh YpaBHCHUA
peaKuuii XE€MOCHHTE3A. CpaBHUBaThH

XEeMOCHHTe3 ¢  (QorocuHTe3  PackpwiBath
collep’)kaHuE TEPMUHOB U TMOHSITHM: STarbl
DHEPreTHYECKOTO oOMeHa —
MMOJATOTOBUTEILHBIMH, OECKUCTOPOIHBIN
(aHadpOOHBIA), KUCIOPOAHBIA  (adPOOHBII);
TJIUKOMIN3, OpoxeHwue, OHoJI0OrYecKoe
OKHCJICHHE (npIxanmue), UK Kpebca,
OKHCITUTEIHHOE dbochopmmpoBanue,
OPOTOHHBI  TpajgMeHT, MnpoToHHas ATO-
CUHTa3a. [lepeuucnsrsb 0COOEHHOCTH
DHEpPreTHYecKoro ooMeHa B kietke. OnuchBaTh
STarnbl HHEPreTHYECKOTO oOMeHa
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(OATOTOBHUTEINBHBIH, OECKUCITIOPOTHBIN,
KHCJIOPO/HBIN) U CpaBHUBATh UX MEXAY COOOiA.
XapakTepu3oBaTh peaxkuu TJIMKOJIN3a,
OpoKeHMs, KJIETOYHOTO JIBIXaHUSI.
YcTaHaBiIMBaTh B3alMOCBS3b MEXITY
TJIMKOJIN30M,  KJIETOYHBIM  JIBIXaHHEM  H
curezoM  Mosekyn ~ AT®.  CocraBiasith
YpaBHEHHsI OCHOBHBIX 3TalloB YHEPTETHYECKOTO
oOMeHa B KJIETKE. PaccuurtsiBath
HHEPreTHIecKyro 3(h(HEeKTUBHOCTD TIUKOIN3A U
OHMOJIOrNYECKOro OKHCJICHUS. HazbiBaTth
UCXOJIHBIE BEIECTBA, KOHEYHBbIE MPOIYKTHI U
YCIOBUS POTEKaHUs peaxkuuit
HHEPreTUUECKOTO oOMeHa. CpaBHuBath
PHEPreTHIeCKyr03 (G (HEeKTHUBHOCTH
OECKHUCIOPOAHOTO U  KHCIOPOJHOTO 3TaloB
KOHEYHBIE MPOAYKTHl U YCJIOBUS MNPOTEKaHUs
peaxiuii HHEPreTHYECKOTO oOMeHa
SHEPreTHYEeCKOro ooMeHa

Hacnencreennas
uHpopMmanus
peanuzauus €€
KJIETKE

nu
B

0.5

PackpsiBaTh coepKaHue TEPMUHOB U IIOHATHI:
I€H, TEeHETHYECKHH KOJa, KOJOH (TpHUILIET),
CTOI-KOAOHBI, MAaTpHIa, MAaTPUUYHBIM CHHTE3,
tpanckpunuusi, PHK-nmomumepasza, mpomorop,
CIUIAICUHT, UHTPOH, 3K30H. XapaKTepu3OBaThb
peakuMu  MaTpPUYHOIO CHHTE3a, CBOMCTBa
FEHETUYECKOro  kojga. OmnuchiBaTh  3Tallbl
TPAHCKPUIILIMA W TPAHCISLUM; YCTaHABJIUBATH
B3aMMOCBSI3b MaTPUYHBIX PpEAKUUN B KIETKE;
CXEMaTUYECKU n300paXkaTh MaTpUYHbIC

Bbubauoreka
https://m.edsoo.ru/7f413b38
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peakluy TPAaHCKPUIILIUU U TpaHcIauuu. Pemars
OWOJIOTHYECKHE 3aJayd Ha  ONpeJesieHue
nociegoBareabHocT  HykieotuaoB JHK wu
MPHK, npumensas 3HaHMd o0  peakuusax
MaTpPUYHOTO CHHTE3a, T€HETHYECKOM KOJe,
MPUHIUIIE KOMILIEMEHTapHOCTUPacKphIBaThH
coJiep>kaHue TEPMHHOB U MOHSITUIA:
TpaHcisinus, antukoaoH, TPHK, amuuoanmi-
TPHK-cunTeraza (komasza), monmpubocoma
(monmcoma). XapakTepu3oBaTb  CBOMCTBA
reHeTuyeckoro koja. OmnuchiBaTh  3TaIlbl
TPAHCISAIMM W CXEMAaTUYECKH U300paxkarh
MaTpU4yHbIe pEaKuu TpaHchasuuu. Pemartp
OWOJIOTHYECKHE 3aJayd Ha  ONpeJesieHue
agtukomoHoB TPHK, mocnemoBaTtensHOCTH
AMUHOKHUCJIOT B MOJIEKylle Oenka, MpUMeHSss
3HaHUSA O peaKuusX MaTPpUYHOr0 CHUHTE3a,
FE€HETUYECKOM KOJIE, MPUHIUIIE
KOMIUIEMEHTapHOCTUPacKphIBaTh  cozepikaHue
TEPMUHOB M TIOHSATUM: OIEpaTop, OIEPOH,
CTPYKTYpHBIE€ TE€HBI, IPOMOTOp, peIpeccop.
OnuceiBaTh CTPYKTYpYy T€HOMa MPOKApHOT;
XapakTepu30BaTh pPadbOTy HHIAYIIUOCIHHOTO H

penpeccuoenbHOTO OTIepOHaA. Brigenste
CTPYKTYPHYIO ¥ pPETYJIATOPHBIE YacTH T'eHa
JYKapHUOoT. CpaBHHBaTh MPOLECCHI

OKCIPECCHUUTEHOB Yy TPOKAPUOT H DYKAPHOT.
Xapaktepu3oBaTh rumnoresy omnepona (.

Kako6, XK. Mano). OnuceiBaTh MeXaHU3M
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noJiep>KaHus KJIETOYHOIO TOMeocTasa
PackpsiBaTh conepKaHuE TEPMUHOB U IIOHATHMN:
BUPYC, BUPHUOH, CEpJILIEBUHA, KaNlCU, oOpaTHas
TPAHCKPHIILIUS, PETPOBUPYCHI, OakTepuodar,
BUpyC wuMMyHoAedunura uyenoBeka (BUY),
IIPUPOIHO-0YaroBble MHEKITUH.
XapakTepu3oBaTb BUPYCHI, PETPOBUPYCHl H
O6akreprodaru KaK BHYTPHUKJIETOYHBIX
napa3suToB MPOKApUOT M dykapuoT. M3mararte
THIIOTE3bl  DBOJIOIMOHHOTO  MPOUCXOXKICHHS
BHPYCOB. OnuceIBaTh MEXaHU3M
B3aUMOJICHCTBUS BUpYyCa U KJICTKH,
UH(EKITMOHHBIN BUPYCHBIN npoIecc.
XapaKkTepu30BaTh MEXaHU3Mbl BEPTUKAIBHON U
TOPU30HTAIIbHOM nepeaadu BHUPYCOB;
3a00JeBaHMs ~ JKMBOTHBIX M pacTEHHH,
BbI3bIBaeMble BHUpycamu. HasbiBaTh BHpYCHbBIE
3a00JIeBaHMs, BCTPEYAIOIIMECS Y YeJIOBEKa:
[pUIIN,  KJIEWEBOM  SHuedanuT, renaTur,
COVID-19, CIIMA. Cobmogate npaBuia
MOBEJICHUSI B OKPYXKaIOUIEH MPUPOAHOUN cpene,
Mep npopUIAKTUKA pacrpocTpaHeHHs
BUPYCHBIX 3a0oJyieBanuii (B ToM umcie BUY-
uH(pEKIIN)

JKusHeHHbI
KJIETKU

LIUKIT

PackpbiBaTh copep:kaHue TEPMUHOB U TTOHSTHMA:
KJIETOYHBI 1UKJI, wuHTep¢aza. Ilepeuncnars
NEepUOAbl  JKW3HEHHOTO LHKJIa KIETKH U
XapaKTepu30BaTh  NPOTEKAIOIIME B HUX
npolueccblPackpbIBaTh COIEpKAHUE TEPMUHOB U

bubanoreka
https://m.edsoo.ru/7f413b38
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NporpamMmmel bie paboThI padoThI
MTOHSTHI: peTUTUKALINS (penymuukarus),||dOvtud 1128152
KOMILJIEMEHTAaPHOCTb, AHTUIIAPATUIEIBHOCTS, | https://uchi.ru/?ysclid=lmdozia4z950

JAHK-nonumepasa, temomepa, perimKaldoHHAas
BUJIKA, XPOMOCOMa, XPOMOCOMHBEIN HabOp,
HYKJIEOCOMBI, CECTPUHCKHE XpOMaTH/IbI,
LHEHTPOMEpa,  KapHOTHUIl, TalJIOUJHBIA U
TUTUIOUIHBINA HA0Op XpOMOCOM, TOMOJIOTHYHBIE

XPOMOCOMBI, MIOJIOBBIC XPOMOCOMBI.
XapakTepHu30BaTh CTpoeHHuE XPOMOCOM,
KapUOTHUIIOB OpPTaHHU3MOB. [Tepeuncnsth

npuHiunel perummkamun JIHK w  nmaBate um
COJIEPKATENBHYIO XapaKTepUCTHKy. ONHICHIBAThH
Mexanu3Mm permkanuun JHK. Cxemarndecku
n300paxarpb CTpOCHHE MeTadazHoi
XpoMOcOoMBL.  Paznuuate  XpoMOcOoMBbl  Ha
MHUKponpenaparax 1 MUKpodotorpadpusx

PackpbiBaTh copep:kaHue TEPMUHOB U TIOHSTHMA:
MUTO3, ipodasa, meradasa, anadasa, Tenodasa,
KapUOKUHE3, IUTOKHMHE3, BEPETEHO [EJICHUS,
meradasHas IUIaCTHHKA, OOpo3Ja JeNeHHs.
[lepeuncnarb  MOCIENOBATENBHOCTh  CTAIUMN
MHUTO3a ¥ OIKCHIBaTh MPOUCXOMASININE HAa HHUX

TIPOIIECCHI. CpaBHHBATh 0COOEHHOCTH
MMPOTCKAHUA MUTO3a B PaCTUTCIIbHBIX u
YKHUBOTHBIX KJIETKaX. OOBSICHITD

OMOJIOTUYECKHI CMBICT MHTO3a. Pasznudarth
CTaAMM MHTO3a Ha MHUKpOIpenaparax u
MHUKpooTOoTrpadusx

PackpbiBaTh copep:kaHue TEPMUHOB U TTOHSTHIA:

93200
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aronTo3, mnpoyudepanus, auddepeHInpoBKa.
XapakTepu3oBaTh PETYISIIHI0 MUTOTHYECKOTO
mukia  KieTkd. OOBACHATH OMOJIOTMYECKUI
CMBICII  3alPOrpaMMHUPOBAHHON  KJIETOYHOU
rubdenu arorro3a. YcranaBiuBaTth
B3aUMOCBSI3b MEXIY TOMEOCTa30M KJIETOK M MX
92 (T8 )

Crpoenue U QyHKIIMH
OpraHU3MOB

17

L.5

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHMN:
OpraHu3M, OpraH, OpraHejulbl, CHUCTEMa
OpraHoB, anmapar, (QYHKIHMOHAIbHAS CHUCTEMA,
rOMEOCTa3. [lepeuuncnsarhb
CTPYKTYpHO( YHKIIHOHATHHBIS 4acTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX u MHOTOTKaHEBbIX
OpraHU3MOB. XapaKTepu30BaTh OCOOEHHOCTH
CTPOCHUS u JKU3HEACATENbHOCTH
OJIHOKJIETOYHBIX OPraHW3MOB, KOJOHHUAJIBHBIX,
MHOTOKJIETOYHBIX u MHOTOTKaHEBBIX
opranu3moB. CpaBHHMBaTh MEXIy CcoOOH
OJIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE " MHOTOTKAHEBBIE
OpraHU3MBbI

PackpbiBaTh coaep:kaHue TEPMUHOB U TTOHSTHIA:
TKaHb, OJIUICPMHUC, TpPoOKa, KOpKa, Jyo,
PEeBECHUHA, JIPEBECUHHBIE BOJIOKHA, JyOsSHBIE
BOJIOKHA, COCYIbl, KAaMEHHUCTbIE  KJIETKH.
XapakTepru30BaTh TUIbI PACTUTEIIBHBIX TKAHEMH:
oOpa3oBaTenbHas, TMOKPOBHAs, MPOBOISIIAS,
OCHOBHaf, MEXaHUYecKas; NEePEYUCIIATD

bubanoreka HOK

https://m.edsoo.ru/7f413b38
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OCOOCHHOCTH HMX CTPOCHHS U BBINOJHSIEMBIE
byHKIIIHN

PackpbiBaTh coaep:kaHue TEPMUHOB U TIOHSTHMA:
AIUTENUN, CEKPET, MBILICUYHbIE  BOJIOKHA,
HEWpOH, HeWporiausa. XapakTepu3oBaTh TKAHU
KUBOTHBIX W  4YEJIOBEKa:  JIUTENnajIbHasl,
COEIMHUTEIIbHAS, MBIILIEYHAs, HEpBHas;
NEePeUUCIISITh OCOOCHHOCTH HX CTPOCHUS H
BBINOJIHsIEMbIE QYHKIIUU

PackpsiBaTh conepKaHuE TEPMUHOB U ITIOHATHN:
OopraH, KOpeHb, MOOer, LBETOK, IUION, CeMs,
IIOJIOBBIE  JKENe3bl,  IOJIOBBIE  IPOTOKH,
KOIYJIATUBHBIE OPraHbl, CHUCTEMBI OPraHOB.
XapakTepHu3oBaTh BEreTaTUBHbIE U
reHepaTHUBHbIE Oprassl pacTeHui,
COMAaTUYECKUE U  PETYJIATOPHBIE  OpraHbl
JKUBOTHBIX; TE€PEUUCIATH OCOOEHHOCTH UX
CTPOGHUST ¥  BBINOJHSAEMble  (DYHKIUH.
Y craHaBIMBaTh B3aUMOCBSI3H MEXIY,|
CTPOCHHEM OpPraHOB H HX  (QYHKIUSIMHU.
Paznuuare BUABl TKaHEH, OpraHbl M CHCTEMBI
OpraHoB, B TOM 4YHCJIE 4YEJIOBEKa, Ha
MUKpOIIpenaparax, BJIaXKHBIX  IIpernaparax,
repbapusix U Mukpodotorpadpusx, Tabiaumax,
MOJEIIAX U MYJISKAxX

PackpsiBaTh coepKaHue TEPMUHOB U IIOHATHN:
OTOpPHBbIE  CHCTEMBbI,  OOOJIOYKH  KIJIETKH,
¢uOpmiLIBL,  Kapkac,  HapyXHBIH  CKeJleT
(XHTHHOBBIM ~ TIOKPOB),  THAPOCTATHYCCKUUN
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CKeJIeT, BHYTPEHHUHN CKeleT, KOCTH (IJINHHBIE,
KOPOTKHE, IUIOCKHE), COEOUHEHMSI KOCTEH,
HETOABUKHBIC (mBHI), MOJTYTIOIBHYKHBIE,
NOJBWKHBIE  (CyCTaBbl), OTIENBl  CKEJeTa
MO3BOHOYHBIX  JKUBOTHBIX: 4Yeper, OCEBOM
CKeJeT (II03BOHOYHUK, TpyHas KJIETKa, XOpaa),
nosica KOHEYHOCTEH, CBOOOJHBIE KOHEYHOCTH.
OnuceiBaTh HApYXHBIA U BHYTPEHHHUM CKEIETHI
JKUBOTHBIX, CTPOCHHE M THUIBl COEAMHEHUS
KOCTE€H. YCTaHaBJIMBAaTh B3aWMOCBS3H MEXKIY
CTPOEHHEM OIOPHBIX CHCTEM U UX (DYHKIUSIMU
B OpraHU3ME.

PackpeiBaTh copep:kaHue TEPMUHOB U TTOHSTHA:
JBIDKEHUE, JIBUTATEJIbHBIC OpraHesuIbl,
TIBIDKEHUE MPOCTEHUIITNX (am€bouHoe,
KT'YTUKOBOE, PECHUYHOE), JIBUKEHUE PACTCHUU
(TpomM3MBI, HACTWHW), MBIIICYHBIC CHUCTEMBI
(cokparuTenpHbIC BOJIOKOHIIA, KOXHO-
MYCKYJIBHBIM MEIIOK, CKeJIeTHas MyCKyJaTypa),
CKeJleTHast Mbla (MBIIIEYHOE  BOJIOKHO,

Muopudpua), BBICIITHE JIBUTATEIbHBIC
HEHTpbI, paboTa  MbIII  (ABHTaTeNIbHAS,
COMaTHYeCKasi), MBIIIIEYHOE YTOMIICHHE.
XapakTepu3oBaTh BU/IBI TIBUKCHHS
OJTHOKJIETOYHBIX " MHOTOKJIETOYHBIX

opranu3mMoB. ONHUCHIBaTh CKEJIETHBIE MBIl U
ux pabory. VYcTaHaBnIMBaThb  B3aUMOCBS3b
MEXIYy CTPOCHHUEM OIOPHBIX CHUCTEM U
JBUKEHHUSIMU OPTaHU3MOB
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DJIEKTPOHHbIE (uudpossbie)
o0pa3oBaTe/ibHbIEe PecypChl

PackpeiBaTh copep:kaHue TEPMUHOB U TTOHSTHA:
MUTAHUC, TIMHICBAPCHUEC, MHUIICBAPUTCIILHBIC

BaKyOJIH, KHILIEYHas IIOJIOCTb,
NUIIEBapUTENbHAs TPyOKa, MUIEBAPUTEIbHBIN
TPaKT, MUIIEBAPUTENBHBIE JKENEe3bl,

MUILIEBAPUTENbHBIE COKH. XapaKTepH30BaTh
NUTaHUE OJKUBOTHBIX; BHYTPHUIIOJIOCTHOE U
BHYTPHUKJIETOUHOE MuIieBapenue. Paznuuars Ha
M300paKeHUIX (CXeMax, TaOJiHIax, MyJshKax)
OTHENbl  NUIIEBAPUTEIBHOTO  TpakTa U
MUIIEBAPUTEIHHYIO CUCTEMY YelioBeKa.
YcraHaBiuBaTh B3aUMOCBSI3U MEXIY
CTPOEHHEM OPraHOB MUILEBAPEHUH

PackpsiBaTh coepKaHue TEPMUHOB U IIOHATHN:
neixanue, au(dy3us, KOXKHOE  JIBIXaHHE,
OpraHbl JbIXaHUS, JbIXaTeJIbHbIE JIBUKEHUS,
IBIXaTeNbHBIA  TEHTP, JETOYHBIE OOBEMBI,
JKU3HEHHAs1 EMKOCTb JIETKUX. XapaKTepu30BaTh
IbIXaHUE PpACTeHMI; JbIXaHUE 3J>KUBOTHBIX W
YeJI0BeKa. OnuceiBath 3BOJIIOLIUOHHOE
YCIIO)KHEHHUE CTPOEHUS JIETKUXIIO3BOHOYHBIX
JKUBOTHBIX. Pa3nmuaTh Ha  H300pa)KeHUSX
(cxemax, Tabnuiax, MyJsDKax) JbIXaTeIbHYIO
cucteMy 4enoBeka. ONHUCHIBaTH MEXaHU3M
BEHTUJISILIUU JETKUX y NTHUI] u
MJIEKOMUTAIOIINX. Y CTAaHABIMBATh B3aUMOCBSI3U
MEXIy CTPOCHHEM OpraHoB JAbIXaHHS M HX
(GyHKLIMSMU B OpraHu3Me

PackpbiBaTh copep:kaHue TEPMUHOB U TIOHSTHM:
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TPAHCIIOPT BEIIECTB, TPAHCIOPT Yy PAaCTCHHH,
KPOBEHOCHAsi CHCTEMa JKUBOTHBIX, KpOBb,
miasma, dopmMeHHbIE AIIEMEHTHI,
KpOBOOOpaIleHue, Kpyru KpoBoOOpalieHus,
cepaeuHblii UK, JuMmdooOpamenue, auMda,
auM@aTtuyeckue  cocyabl,  JuMQaTHYECKue
y37Bl,  BHYTPEHHSS  Cpela  OpraHu3Ma.
XapakTepu3oBaTh  TPAHCHOPT  BEIIECTB Y
pacTeHMH W 0OECHO3BOHOYHBIX KHBOTHBIX.
OnwuceBaTh KPOBEHOCHYIO CHCTEMY >KMBOTHBIX
u genoBekaPa3dnmnuyate Ha  M300pakeHHAX
(cxemax, Tabnuuax, MyJaskax) KpOBEHOCHYIO U

TUMpaTHIECKYIO CUCTEMY YeNoBeKa.
YcTaHaBIHMBAThH B3aMMOCBS3H MEXIY
CTPOCHHEM OPraHoOB KpOBOOOpalleHus M HX
byHKIISIMEI B opranusmePackpbsIBaTh

coJiepKaHNEe TEPMUHOB ¥ TIOHSTHIA: BBIJCIICHHE,
TyTTaIus, JINCTOMAl, COKpPATUTEIIbHBIE BAaKyOJIH,
W3BUTHIC  KaHAIBIBI, 3BE3MYATBIC  KJICTKH,
BBIICTIUTENILHBIE ~ TPYOOUYKH,  MAJBIIUTHEBBI
COCYIIbI, TIOYKH, MOYETOYHUK, MOUYEBOHU ITy3BIPb,
HeppOH, Moua. XapaKTepH30BaTh MpoIecC
BBIJICIICHUS Y PACTCHHH ¥ KHUBOTHBIX.
Paznmuuath Ha  w300pakeHusx  (cxemax,
Ta0nuIaX, MyJsDKax) BBIJCIUTEIBHYIO CHCTEMY]

YCJIOBCKA. OnuceiBaTh MEXaHU3M|
GYHKIIMOHUPOBAHUS He(dpoHa; poriecc
o0Opa3oBaHUs MOYH. YcTaHaBnHMBaTh

B3aMMOCBS3M  MEXIYy CTPOCHHEM OpraHoOB
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BbIICTICHUST W UX (QyHKuusMuPackpbiBaTh
coJlep)KaHUE TEPMUHOB U MOHSATHUH: Karcyla,
SHIOCIOpA, IUCTa, KYTHUKYyNa, CpelICcTBa
[IACCUBHOW 3alIUTBI, CPEACTBA XUMHUYECKOU
3alIUThl, KOXHbIE TOKPOBbI, HMMMYHHTET,
MMMYHHass CHCTEMa, AaHTUIEH, aHTHUTEIO.
XapakTepu3oBaTh BU/IBI 3aIUTHI y|
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX
opranu3mMoB. OIUCHIBaTh CTPOEHUE KOKHBIX
IIOKPOBOB U HX NPOM3BOAHBIX. Paznuuare Ha
M300paKeHUAX (CXeMmax, TaOJiMIax, MyJshKax)
Opraibl HMMMYHHOM  CHUCTEMBI  YEJIOBEKa.
YcTaHaBiIMBaTh B3alMOCBS3H MEXTY
CTPOCHUEM OPIaHOB 3AIMUTHI M UX (PYHKIHSAMH
B opranusmePackpbiBaTh coJiep>kaHue
TEPMMHOB U  MOHATHH:  pa3ipa)kUMOCTb,
perymsiiusi, TaKCHChl, pPOCTOBBIE BeIIeCTBa
(aykcuHbl), HepBHasi CUCTeMa, pedieKTOpHas
perynsinus, pedaekc, pedaekTopHas —Ayra,
NEepeHU  MO3I, IPOMEXKYTOYHBIM  MO3T,
CPEOHUNA MO3T, MO3KE€UOK, MPOJOJTrOBATHIN

MO3I,  BEreTaTMBHas  HEpPBHasg  CHCTEMA,
ryMopajbHas perymsmus, TOPMOHBI,
OHIOKpPUHHAS CUCTEMA,
rurnoTazamMorunoduzapHas cUCTeMa.
XapakTepHu3oBaTh pa3apakuMOCTb y

OJTHOKJICTOYHBIX OPTaHU3MOB U PE(PICKTOPHYIO
peryjsiliio 'y OKMBOTHBIX. Paszmnuate Ha
M300paKeHUAX (CXeMmax, TaOJMIax, MyJshKax)
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o0pa3oBaTejbHbIE PeCypChI

HEPBHYIO CHUCTEMY U €€ OTHeNbl; OTIebl
T'OJIOBHOT'O MO3Tra TIIIO3BOHOYHBIX KHUBOTHBIX.
OnuceiBaTh  TYMOPAJIbHYIO — PEryJsIUI0 Y
KUBOTHBIX. Pa3nuuaTth Ha  M300pakeHUsX
(cxemax, TabnuIaxX, MYJsKax) SHIOKPUHHYIO
CUCTCMY JKUBOTHBIX H YCJIOBCKA. Ha3zriBaTth
JKele3bl SHIOKPUHHOW CHCTEMBI YeloBeKa W
BbIpabaThiBaeMble MMU TOPMOHBI. OmnHCHIBAaTH
TIENCTBUE TOPMOHOB. YcTaHaBIuBaTh
B3aUMOCBSI3M  MEXJy CTPOCHHMEM OpraHoB
HEPBHOM  MAHIOKPUHHOM CHUCTEM U  HX
GyHKIIMSAMU B OpraHu3me. XapakTepu3oBaTh
9BOJIIOIIIOHHOE YCIIO)KHEHHE CTpOCHHS
HepBHOfI CUCTCMBI Y ) KUBOTHBIX

10

Pa3sMmHoOXxenune
pa3BUTHE
OpraHU3MOB

1.5

PackpbiBaTh coaep:kaHue TEPMUHOB U TTOHSTHA:
pa3MHOXXEHHE, TIPOCTOE JEJICHHEe, TTOYKOBaHUE,
CHOpYJISILIMS, BEreTaTMBHOE  Pa3MHOXKEHHUE,
dbparmeHTanmys, KJIOHUPOBAaHHUE, ramersl,
criepMaTo30u 1 (CriepMuid), STHIEKIIeTKa, 3UroTa,
KoHbloTanus.  [lepeuncnsath  ocoOeHHOCTH
Oecrosioro ¥ TOJIOBOTO  Pa3MHOKEHUs
OpraHm3MoB. XapaKTepu30BaTh CYIIHOCTh H
dbopMBI OECTIONIOTO Pa3MHOXKEHUS OPTaHU3MOB;

OMOJIOTHYECKOe 3HAUYEHUE Oecronoro
Pa3MHOKEHHS. Paznuyars cropy  Kak
CIEUATTU3UPOBAHHYIO KIIETKY,
npeHa3HAuYEHHYIO TUISt Oecronoro

pa3sMHOXEHHUs, U CHOpbl OakTepuil. OOBACHATH
NPEHMYIIECTBA II0JIOBOTO PAa3MHOKEHHS HaJ

bubanoreka
https://m.edsoo.ru/7f413b38

LIOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200




n/n

HaunmenoBanue
pa3iejioB u
MPOrpamMmmbl

TeM

KoaunuecTBO 4acoB

Bcero

KonTpoabn
ble padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

DJIEKTPOHHbIE (uudpossbie)
o0pa3oBaTe/ibHbIEe PecypChl

OecnionbiM. PackpeiBaTh pojib KIOHUPOBAHHUS B
CEJIEKIIMA U CEIIbCKOM XO03sKcTBePacKphIBaTh
COIEp)KaHUE TEPMUHOB M TMOHSTHH: MEHO03,
OWBAJICHTHI, KPOCCHHTOBEp, WHTEPKUHES,
HE3aBUCHMOE paclpesielieHue; KpOCCHUHTOBED.
Paznuuate Ha  m300paxkeHHsIX — (cxemax,
TabnuIax) ©W  MUKpONpermaparax  3pejbie
IMMOJIOBBIC KIICTKU MIICKOIIUTAOIMNUX W OpPraHbI
pPa3MHOXEHHS BBICIIUX pacTeHui. PackpbiBaTh
CYIIHOCTh  M€i03a, XapakTepu3oBaTh  €ro
oTAeNbHbIE cTaauu. OnpeaensTh MECTO Melo3a
B JXU3HCHHBIX IUKJIAX PA3JIMYHBIX OPraHU3MOB.
OOBSICHATD Oouonornyeckui CMBICT
KPOCCHUHTOBEpPA, OIUCHIBATH €r0 MEXaHU3M.
CpaBHUBaTh M€03 € MHUTO30M; pa3inyaTh
OTACJIbHBIC UX CTaAWU HAa MUKPOIIpCriaparax "
N300paKEHHIX (cxemax, Ta0IUIAX ).
PackpbiBath ABOJIIOLIMOHHOE 3Ha4YEHUE
MOJIOBOTO Pa3MHOKEHUsI OpraHu3MBPacKkpbIBaTh
coaepKaHue TEpMHUHOB u MOHSATUI:
ramMeToreHes, CIIepMaTOreHe3, OOreHe3,
CEMEHHUKHU, SIMYHUKH, CIIEpMaTOrOHUH,
CIIEPMAaTOILMTHI, CIIEPMATH/IbI, CIIEPMATO30UIbI,
OO0I'OHHH, OOIIUTHI, MOJISIPHBIC TCabLA,
dileKkeTka, akpocoma. Ilepeuncnars craauu
raMETOI€HE3a y JKUBOTHBIX. OnuceIBaTh
IOpolecC TaMeToreHe3a U €ero  MepHOJbl,
CTPOCHUC IIOJIOBBIX KJICTOK. Paznuyats
OCOOCHHOCTH CIEpMaToreHe3a M OOTeHe3a.
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OnuceiBaThb ~ MpOIECCHl ~ OCEMEHEHUs U
OTLTOIOTBOPEHUS, pasHbie BapHAHTHI
napteHorenezaPackpbIBaTh coJiep>KaHue
TEPMHHOB ¥  TOHSTHHA:  OIUIOJIOTBOPEHHUE,
3urora, OylacTomMep, AaKpOCOMHAasl —peakKLus,
NPOHYKJIEYC, TMapTeHOTeHe3, AMOPHOreHes,
npoOieHue, Onmactyna, MopyJia, TacTpyla,
Helpysa, opraHoreHes, SKToJIepMa, Me30iepMa,
SHTOJIEpMa, IIEJIOM, HepBHas TpyOka, xopa,
KUIIICYHAS TpyOKa. Onpenenstob
SMOpPHOHANIBHBIN TEPHOJ Pa3BUTHUS OPTraHU3MA|
U ONHWCHIBATh OCHOBHBIE 3aKOHOMEPHOCTHU
npoOieHuss — 00pa3oBaHWE OJHOCIOWHOTO
3apojblma — OJacTynbl; 3aBHCHUMOCTH XOJ4|
OpoOiieHuss 0T  KOJIMYecTBa  JKeITKa B
SIMIICKJIETKE, TacTPYJSIHI0 U OpraHOreHes3.
OOBsicHATh dTanbl AUGGEPEHITUPOBKH TKAHEH,
o0pa3oBaHHS OpraHOB U CHUCTEM OpraHOB.
XapakTepu30BaTh PETYISALNI0 IMOPHOHATILHOTO
pPa3BUTHS;, JIETCPMUHAIMI0 W IMOPHUOHAIBHYIO
UHAYKIHNIO; TeHETUYECKUN KOHTPOJIb Pa3BUTHSL.
O60CHOBBIBATH BpEIHOE BO3JICHCTBUE
Ta0auHOr0 JhIMa M  aJKOTOJNsSI HA  XOJ
SMOPHOHAIBHOTO ¥ MOCTAMOPHOHAIBLHOTO
pa3BUTHUS  OpraHm3ma 4enoBekaPackpwiBaTh
CoJlep’)KaHNuEe TEPMHUHOB M MOHSTHIA: OHTOTEHE3,
MOCTAIMOpHUOHAIBHOE pa3BUTHE, MeTaMop(o3,
JTUYUHKA, pocr, CTapeHue, CMEpPTh.
XapakTepru30BaTh MOCTIMOPHOHATBHBINA MTEPUOJT
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DJIEKTPOHHbIE (uudpossbie)

pa3BUTHS OpraHU3Ma M €ro OCHOBHBIE (DOPMBI.
XapakTepu3oBaTh MPSAMOE pPa3BUTHE U €Tro
nepuoanl. M3marate  copep)kaHue  TEOpHUid
CTapeHHs OpraHU3MOB. OOBSCHATH
OHOJOTUYECKHI CMBICT pa3BUTHA c
MeTamopdo3oMPackprIBaTh coJlep>KaHue
TEPMUHOB W TIOHATHNA: TamMeTOPUT, criopodur,
AQHTEPUINH, apXETOHUH, 3aPOCTOK, MeEracropa,
3apOJIBIIIEBbI MEIIOK, CUHEPTHAbI, aHTHUIIO/bI,
MUKPOCIIOpa, TBUIBIEBOE 3€pHO, JIBOIHOE
OIIOIOTBOPEHUE, POCT, MepHucreMa, KamOui,
NEpPUOABl OHTOTeHE3a I[BETKOBBIX PACTCHHIA.
XapakTepru3oBaTh OCOOCHHOCTH OECIOJIOTO |
MOJIOBOTO PAa3MHOKEHUSI IIBETKOBBIX PACTCHHIA.
Boigensats 0COOEHHOCTH MPOTEKAHUS
raMeToreHe3a y  I[BETKOBBIX  PACTCHHIA.
OnuceiBaTh npo1ecce JIIBOMHOTIO
OIUTOIOTBOPEHUSI Y IIBETKOBBIX pACTEHUU W
OOBSCHATH €T0 MPEUMYILECTBA 10 CPABHEHHIO C
OTLTOIOTBOPEHUEM y CIIOPOBBIX "
TOJI0CEMEHHBIX

11

['eneruka — Hayka o
HAaCJIEJICTBEHHOCTH U
HU3MCHUYHUBOCTH
OpraHU3MOB

0.5

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHMN:
TCHETHKAa, TIeH. JIeMOHCTpHpOBaTh 3HAHHUA
HUCTOPUH BO3HUKHOBEHUS TCHETUKH.
XapakTepru30BaTb OCHOBHBIE D3Tallbl Pa3BUTHSA
TEHETUKM Kak HaykuPackpelBaTh cOIEp:KaHHE
TEPMMHOB W IOHSATHH: HACJIEACTBEHHOCTD,
HaCJIEJOBAHHKE, U3MEHYHUBOCTb, TEHOTHII,
(GeHoTHn,  TreHoM,  JIOKYC,  XPOMOCOMBI,

bubauoreka
https://m.edsoo.ru/7f413b38

[MOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950
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Ne ||HaumeHnoBanme KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE (uudposBbie)
n/mpa3gesioB M TeM|Bcero Kontpoubh|TIpakTuueckue 00y4arouuxcs oOpa3oBaTe/ibHbIE pecypchl
NporpamMmmel bie paboThI padoThI
aJuleTIbHbIE TEeHBI (QJIIeiu), aJlbTePHATUBHBIC
MPU3HAKH, TOMO3HTOTAa, reTepo3uroTa,
TOMUHAHTHBIN MpU3HAK, pEeLIeCCUBHBIN
[PU3HAK, qucTas JIMHUA, THOPUIBL.
[Tonp30BaThCsi FEHETUYECKOM TEPMUHOJIOTHEN U
CHUMBOJIMKOH AJId 3alTUCH CXEM CKPCIIUBAHU A
12 ||3akoHOMEpPHOCTH 10 1 PackpriBaTh comepkaHne TEPMUHOB U MOHATHM:||bubimoreka HOK
HACJICJICTBEHHOCTH MOHOTHOPHUIHOE CKpEIIMBaHUE, YUCTOTA ramer,|https://m.edsoo.ru/7f413b38

JOMUHUPOBAHUE, pacCUICIUIEHUE IPHU3HAKOB.
OnuceiBath onbIThl I'. MeHnzaens no u3y4eHuro
HACJEJIOBAHWS OAHOW Tapbl IPU3HAKOB Y|
ropoxa moceHoro. I[IpuBoauTs GopMyIHpPOBKH
MepBOro M BTOpPOro 3akoHOB [. MeHnens
(3akoHa emuHOOOpa3ust TUOPUAOB TEPBOTO
MOKOJICHUS], 3aKOH PAacCIlEIUIeHHs] PU3HAKOB) U

O6’b$ICHSITB ux OUTOJIOTUYCCKUC OCHOBHI.
CocTaBnsTh CXEMBbI MOHOTHOPHUIHOTO
CKpCIIMBaHuA U PCIIaTb I'CHCTUYCCKHUEC 3aJaqun
Ha MOHOTHOpHUAHOE U HEMOJIHOE
JOMUHHPOBAHUC

PackpbiBaTh coaep:kaHue TEPMUHOB U TTOHSTHA:
AHWIN3UPYIOIIEE  CKpEIIMBAHME,  HEIOJIHOE
JOMUHHUPOBAHHE, KOJOMUHHPOBAHUE.
CocraBisThb CXEMBI aHAJU3HUPYIOLIETO

CKpEIIMBAaHUs M PEeIIaTh T€HETUYECKUE 3aJauu
Ha aHAIM3UPYIOIIEe CKPEIIMBaHUE

PackpbiBaTh coaep:kaHue TEPMUHOB U TTOHSTHA:
TUTHOPHUIHOE CKpEIUBaHue, (PEHOTUIMUYECKHIA
panukan. OnuceiBaTh onbIThl I'. Menaens 1o

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200
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M3YYECHUIO HACJIEOBaHMs JBYX Iap MPU3HAKOB

y ropoxa IOCEBHOTO. [IpuBouTh
bopMyITMPOBKY TpeTbero 3akoHa I'. Mennmens
(3akoHa HE3aBUCHUMOTI0 HACJIEI0BAHUS

MIPU3HAKOB) M OOBSCHATH €ro IUTOJIOTHYECKUE
OCHOBBI. [IpMeHATE MaTEMaTUYECKUN PACUET C
NOMOIIbI0  (EHOTUIIUYECKOTO  pajuKaia Hu
MeToa NEPEMHOKEHUS BEPOSATHOCTEN
BapHAHTOB  pACIICIUICHUs]  MPU3HAKOB Y
INOTOMKOB 1O  (EHOTHUIY U  TEHOTHILY.
CocTaBnsTh CXEMBbI TUTUOPUTHOTO
CKpEIIMBAHUS U pEIlaTh 'E€HETUYECKUE 3a7auu
Ha JuruOpuaHoe  cKpeuiuBaHuePackpbIBaTh
coJiepsKaHuEe TEPMUHOB U MOHATHUH: CLIETTIEHHOE
HacJIeJOBaHWE, HapyUICHHs CIEIUICHUS T'€HOB,
KPOCCHHIOBEp, pexoMOuHaIHs T€HOB,
reHeTUYecKrue KapThl, Mopranuja. lIpuBoauTsb
dbopMymUpoBKH 3akOHOB Moprana (3akoHa
CIEIUICHHOTO HAacJIeJJOBaHUsI T€HOB U 3aKOHa
HapylIeHHUs CLEIJIEHUS MEXAy TI€HaMH) U
OOBSACHATP MX  IMUTOJIOTMYECKHE  OCHOBBI.
[lepeuncnsITbOCHOBHBIE MI0JIO’KEHU S
XPOMOCOMHOM  TEOpUU  HACIEACTBEHHOCTH.
PemaTte reHernueckue 3aJaud Ha CLEIUIEHHOE
HaCJIeJOBaHHE T€HOB M HapylUIeHHE CLEIUICHUS

MEXIY reHamMuPackpbIBaTh coJiepKaHue
TEPMHHOB M IOHSATHM: ayTOCOMBI, IIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN nod,

reTeporaMeTHbIN oJI. OOBSCHATH
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XPOMOCOMHBIM MEXaHU3M OIPEIEIICHHS oA Y|
OpraHU3MOB. [IpuBoauTh pUMEpPbI
HACJIEJIOBAHMUS TMPU3HAKOB, CLEIUJIEHHBIX C
nosioM. CoOCTaBJISITh CXEMbl CKpPELIMBAHUS U
pelaTh FeHeTUYECKUE 3aa4M Ha HacJIe10BaHUe
MPU3HAKOB, CILICIUIEHHBIX ¢ moJjioM. [IpuBoauTh
OpUMepbl  IeHEeTHYeCKHX  3a0oyieBaHU U
neeKTOB 'y OpraHW3MOB, CBS3aHHBIX C
MOJIOBBIMHU xpoMocomamMuPacKkpbIBaTh
coaepKaHue TEpMHUHOB u MOHSATUI:
MHOKECTBEHHOE JCHCTBUE TeHa (TUICHOTPOIIHS),
KOMILUJIEMEHTAPHOCTh, ~ JIHUCTa3, MOJIUMEpHUS.
Onpenensarsb dhopmbl B3aUMOJICUCTBUS
aJUIeTTbHBIX W HEAJJIeNbHBIX reHoB. [IpuBOauTH
MpUMEPbl  TUICHOTPONMHOTO JIEMUCTBHUS TEHOB.
Pemats T€HETUYECKHUE 3a1a4u Ha
B3aUMO/ICVICTBUE HEAJUIEIbHBIX T€HOB
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3aKOHOMEPHOCTH
MU3MEHYHBOCTH

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHN:
U3MEHYUBOCTb, HEHACJICICTBCHHAS
U3MEHYHMBOCTb, HACJICICTBEHHAS! U3MEHUYHUBOCTb.
CpaBHUBATh HEHACIEACTBEHHYI0 U3MEHYMBOCTD
¢ HacneactBeHHOH. IIpuBoauTe ImpUMEpPHI
KaYeCTBCHHBIX M KOJMYECTBEHHBIX IPU3HAKOB
OpraHu3MOB, IPOSIBICHUHA Yy  OPraHU3MOB
HEHACJIEICTBEHHOU Hu HacJIeACTBEHHOU
U3MEHYMBOCTUPacKpbIBaTh cozepKaHue
TEPMUHOB U MOHATHI: MOAU(DUKALMOHHAS, WIH
deHoTUnUYEeCKas, WM3MEHYMBOCTh, BapUaHTA,
BapUALIMOHHBIA Psifl, BAapUALMOHHAs KpUBasd,

bubauoreka
https://m.edsoo.ru/7f413b38

[MOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200
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HOpMa peakUud TpU3HaKa, MOAUDUKAIIH.
XapakTepru3oBaTh CBONCTBA MOIU(UKAIIMOHHOM
M3MEHUYMUBOCTH. [loka3piBaTh pOJIb YCIOBUU
BHEIIIHEH cpenbl B pa3BUTUHU
MOIU(UKAITHOHHOM U3MEHYUBOCTH y
opranu3moB. CTpOUTh BapUALIMOHHBIE PSIbI
urpauk KpUBOH HOPMBI peaKIMU MPU3HAKOB Y

pa3IU4HbIX opranu3moBPackpsIBaTh
coJllepyKaHue TEPMHHOB U HOHSTHN:
KOMOWHATHBHAs W3MEHYMBOCTb, MYTAIlMOHHAS
WU3MEHYUBOCTb, KOMOUHAIH, MYyTalNH.

XapakTeprus3oBaTh CBOWCTBA T'€HOTHUIIMYECKOMN
W3MEeHUYMBOCTH. ONHMCBHIBATH MEHO03 M IIOJIOBOU
MPOILIECC KaK OCHOBY IPOSIBJIICHUS Y OPTaHU3MOB
KOMOWHATUBHOW W3MEHUYHMBOCTH. Iloka3nIBaTh
Ha KOHKPETHBIX npuMepax poJib
KOMOWHATUBHOW HW3MEHYMBOCTH B CO3JaHHHU
TEHETHYECKOTO Pa3HOOOpa3usi OpraHU3MOB B
npeaenax OJIHOTO BUJIA. CpaBHUBaTh
FEHOTUITMYECKYIO H3MCHYHUBOCTD c
MoauduKarMoHHOWPackpeiBaTh  copeprkaHue
TEPMUHOB U TOHSTHUI: MyTallUl, XPOMOCOMHBIE
nepecTpoiiku  (abepparuu),  TOJUTIIOWINS,
aHEyIUIOUusl, MyTaHT, MyTareHbl. [IpuBoaUTH
MIPUMEPBl MYyTAaIMi, BCTPEYAIOIIUXCS Y PA3HBIX
opraam3moB. KnaccuduiupoBars MyTanuu IO
pa3HbIM OCHOBaHUSIM. Pazangate Ha
n300paxeHusx (cxemax, TaOIUIAX) TEHHBIC
MyTallu¥, XPOMOCOMHBIE€ MEPECTPOUKN Pa3HBIX
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BUJIOB: JEJIEHHUH, AYIUIMKALMH, TPAHCIOKALIMH,
WHBEpPCUU; TEeHOMHble MyTanuu. CpaBHUBAThH
MeXay co0oif MyTauMu pas3HbIX  BHIOB.
XapakTepu3oBaTb  CBOMCTBA  MYTallMOHHOM
M3MEHUYMBOCTH. HasbiBaTh NMPUYMHBI MyTalWid,
BBISBIISITH MCTOYHHKU (DaKTOPOBMYTAareHOB B
OoKpykarmei cpene (kocBeHHO). I[IpuBoauTh
(GhOpMYyITHUPOBKY 3aKOHA TOMOJIOTHUECKUX DPSIIOB
A HaclaeOCTBEHHOW w3MeHumBoctn H. U.
BasuiioBa u 000CHOBBIBATH €r0 3HAYCHUE IS
MPAKTHUKH CEJIBCKOT0 X035 1MCTBA
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['eHeTHKA YeloBEeKa

0.5

PackpsiBaTh conepKaHue TEPMUHOB U IIOHATHMN:
CEeKBEHHPOBAHUE, KapTa XPOMOCOMBI, IIpoOaH,

HACJICICTBEHHBIE ~ 0OJe3HH  (MOHOTEHHBIE,
TIOJIUTEHHBIE, TCHHEIE, XPOMOCOMHBIE),
MEINKOTEHETUIECKOE KOHCYJbTUPOBAHUE,
JOpPOI0Bast JIMAarHOCTHKA, AMHHOIICHTE3.

[TepeuncisiTh 0COOCHHOCTH U3YYECHUS TEHETUKH
yeJoBeKa W METOABbl MEIUIMHCKOW TEeHETHKH.
XapakTepu3oBaTh METO/bl U3yYEHUs TE€HETUKHU
YyelmoBeKa (FeHeaJoTHYecKuil, OJIM3HEIOBBIMH,
LIUTOr€HETHUECKUIH, MOJIEKYIISIPHO-
TeHETHYCCKUH, MONYJIIIIMOHHO-
cratucTudeckuit). ONUChIBaTh €U, 3aa4u U
JOCTIDKCHHST ~ MEXKIYHAPOIHOW  MPOrpamMMBI
«'eHom 4EJIOBEKAY. Pazauuath Ha
n300pakeHUsIX (cxemax, TaOnMIax) KapThl
XPOMOCOM (reneTnyeckue, duznueckue,
CHUKBEHCOBBIE). OnuceIBaTh METO/IbI

bubauoreka
https://m.edsoo.ru/7f413b38

[MOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200
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COBPEMEHHOTO onpeaeneHus reHOTHIA
OpraHu3Ma: TMOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TEHOTUIIMPOBAHWE, B TOM YHCJIE C MOMOUIBIO
[1L{P-ananusa. XapakTeprus3oBaTh
HaCJIEJICTBEHHbIE 3a0o0JieBaHMsI 4YeJOoBeKa U
3a00JIeBaHUS c HACJICJICTBEHHOU
IIPEAPACIIONOKEHHOCThI0. CpaBHUBATh I€HHBIE,
XPOMOCOMHBIE 0OJIE3HU YeNoBEeKa M OOJIE3HH C
HaCJIEeICTBEHHOMN MIPEAPACIIONOKEHHOCTBIO.
YcraHaBiuBaTh B3aUMOCBSI3b MEXIY
HACJIEJICTBEHHBIMU 3a00JIEBaHUSIMH YEJIOBEKa U
UX TEHEeTUYeCKOW OcCHOBOW. (OOOCHOBHIBATH
3HAYEHHE MEIUKOTE€HETUYECKOTO
KOHCYJIIbTUPOBAHHUS B MPEAOTBPALEHUU U
JICYCHUHU HAaCJEACTBEHHBIX 3a0oJsieBaHui
YyeJIoBeKa
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Cenexuus
OpraHu3MoOB

PackpbiBaTh cojep:kaHHME OCHOBHBIX TOHSITHM:
CCIICKLIHA, JOMECTHUKALMA, IMPUMUTHUBHAA
CeJIeKIMs,, KOMOMHATHBHAsl CeJNeKIHs, COpT,
noponaa, mTaMM. Hepqu/ICHHTB OCHOBHBIC
STambl Pa3BUTHUS CEJEKLUMU Kak Ipolecca H
HayKu. XapakTepu30BaTh COJAEpNKaHUE YUEHUS
H. 1. BaBunosa o LleHTpax npoucxoxacHus u
MHOT000pa3us KYJIbTYPHBIX pacTeHuN.
[Toka3piBaTh  LleHTpBI  MPOUCXOXKAECHUS H
MHOrooOpa3usi ~ KyJIbTYpHBIX  pPacTeHUH W
LleHTpbl HOMECTHKAIMU JOMAIIHUX MKHUBOTHBIX
Ha KapTC¢ MHpa, CBA3bLIBATL UX MCCTOIIOJIOKCHHUC
C ovaraMd BO3HHMKHOBEHHSI JApPEBHEUIINX

bubanoreka
https://m.edsoo.ru/7f413b38

LIOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200




n/n

HaunmenoBanue
pa3iejioB u
MPOrpamMmmbl

TeM

KoaunuecTBO 4acoB

Bcero

KonTpoabn
ble padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

DJIEKTPOHHbIE (uudpossbie)
o0pa3oBaTe/ibHbIEe PecypChl

nuBuian3zanui. CpaBHUBATHL COpPT, TMOPOAY,
mraMM ¢ BuAaMu-poaudamu. OOOCHOBBIBATH
3HAYEHUE 3aKOHA TOMOJIOTHYECKUX pAJIOB B
HacCJICJICTBEHHOM U3MEHYHUBOCTU H. n.
BaBmwioBa g CEJICKIIMOHHON  pabOTHI.
OnuceiBaTh MEPCIEKTUBBI JOMECTUKALMU U
co3JIaHne HOBBIX COPTOB KYJIbTYPHBIX
pacTeHu, MOpOJ JAOMAIIHUX JKUBOTHBIX U

LITAMMOB MUKpOOpraHnu3mMoBPackpeIBaTh
coaepKaHue TEpMHUHOB u MOHSATUI:
UCKYCCTBCHHBIN oT6op, IIPOU3BOJUTEIH,

IKCTEPHEP, OJIM3KOPOJACTBEHHOE CKPEIIMBAHUE,
WJIA WHOPUIMHT, HEPOACTBEHHOE CKPEIMBAHHE,
501041 ayT6pI/II[I/IHI‘ , 4uCTasd JIMHHA, TCTCPO3HUC
(rubpugHasi cuiia), TEHOMHOE PeaKTHPOBAHHE,

UCKYCCTBEHHBIN MyTareHes,
(akTOpBIMyTareHsl, MOJIMUIIONUABI, OTAAIEHHAS
THOpH U3, CEKBCHUPOBAHHUE.

XapakTepru30BaTh OCHOBHBIE METO/BI CEIEKIINH
pacTeHUil M >KUBOTHBIX: MCKYCCTBEHHBIH OTOOD
u rtubpuguzammo. CpaBHUBATh MAacCOBBIN
UCKYCCTBEHHBI OTOOp C WHIWBHUIYaTbHBIM,
MOKa3blBaTh WX 3HAYEHHE 1  CEJIEeKUUU
KYJIbTYPHBIX pacreHuit u JOMAIIIHUX
JKUBOTHBIX. [IpHBOIUTE KOHKPETHBIE MPUMEPHI
OTNANEHHONW  TUOpUIM3AIMU B CEJICKITUH.
OmuceiBate onbiT [, JI. Kapneuenko mo
IIPEOA0ICHUIO Oecrioust MEXBUJIOBBIX
ruOopunoB. Paznmmuate Ha  M300paKeHHSIX




Ne (HammeHnoBaHue KoanuectBo yacos | OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE (uudposBbie)
n/mpa3gesioB M TeM|Bcero Kontpoubh|TIpakTuueckue 00y4arouuxcs oOpa3oBaTe/ibHbIE pecypchl
NporpamMmmel bie paboThI padoThI
(cxemax, TabuIax) y
OTJICTBHBIXIIPEICTABUTEICH KOHKPETHOTO COpTa
U TIOPOJBI XO3SIMICTBEHHO II€HHBbIE MPU3HAKHU,
HEOOXOIUMBIC YEJIOBEKY. XapaKTepu3oBaTh
poJib CEJIEKIINH B o0ecnieueHun
MPOJOBOIBCTBEHHON 0e30MmacHOCTH
YeJI0BEUECTBA. [TpuBoUTH KOHKPETHbIE
IPUMEPBI JOCTHKCHUN CENEKIUU KYIbTYPHBIX
pacTeHui U JOMAIHUX KUBOTHBIX B Poccun
16 |buorexHonorus ul 4 PackpbIBaTh cofiep)kaHne TEPMUHOB U NOHATHI: || bubinoreka [HOK
CUHTETHUYECKAS OMOTEXHOJIOTHS, TpaguimonHasi|https://m.edsoo.ru/7f413b38
OHOJIOrUs OMOTEXHOJIOTHSI, MUKPOOHOJIOTHYECKHI CUHTE3,|https://resh.edu.ru/?ysclid=lmdox450

MHUKPOOHOJIOTHYECKAst TEXHOJIOTHSI.
[lepeuncnsiTh HampaBlieHUs OHOTEXHOJIOTHH;
(S0 u 3aJ1a49M, CTOSIIHE nepen
OuoTexHoJOruel. XapakTepu3oBaThb OOBEKTHI,
HCIIOJIb3yeMbI€ B OMOTEXHOJIOTHH, — KIIETOYHBIC
U TKAHEBBIE KYJbTYPbl, MHUKPOOPTaHU3MBI.
OnuceiBaTh OCHOBHBIE METOJIbI TPATULIMOHHOMN
OMOTEXHOJIOTUU HIOCTHKEHUS]
MHUKPOOHOJIOTHUECKOM TEXHOJIOTHH.
OO0OCHOBBIBATh 3HAUYEHHE OMOTEXHOJIOIMH IS
CENTbCKOX03ICTBEHHOT'O

npousBoacTBaPackpbIBaTh coJiepKaHue
TEPMHHOB U TIOHSTUI: KIJIETOYHASI MHXKEHEPHS,
KJIETOYHAs] TEXHOJOTUS, METOJ  KYJIbTYpPbl
KJIETOK n TKaHEH, TOTUIOTEHTHOCTb,
IUTIOPUTIOTEHTHOCTb, CTBOJIOBEIE KJIETKH,
MUKPOKJIOHAJILHOE Pa3MHOXKEHUE PACTEHUH,

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200
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coMaTUYeCKass  TUOpHAM3aIis,  TaIUIOWIbI,

I‘I/I6pI/I,ZLOMbI, MOHOKJIOHAJIBHBIC u
IMOJIMKJIOHAJIbHBIC dHTUTCIIA, METO
TPAaHCIINIaHTAlluK Aaep, KJIOHUPOBAHUC.

XapakTepu3oBaTb  OCHOBHBIE  HaIlpaBJICHUS
CUHTETHUYECKON Owmonorun. OmNuChIBaTH Ha
KOHKPETHBIX TPUMEPaxX METOAbl KJIETOYHOMU
WHXEHEPUH. [IpuBoauThH MIpUMEPHI
UCIIOJIb30BaHUS MOHOKJIOHAJIbHBIX u
MOJIMKJIOHANBHBIX ~ AHTUTEN B MEIUIIMHE.
O1eHuBaThL 3HaueHUEe CUHTETHUECKON
OWoOJOTUM  JJIE  CENbCKOTO  XO3MMCTBA WU
MeAUIMHBIPACKpBIBATh COJIEpPIKaHHUE TEPMUHOB
u MIOHSATUI: reHHas WHXEHEPHS,
PECTPUKIIOHHBIE SHAOHYKJIE€a3bl
(pecTpukTasbl), JHMNKWAE KOHIBI, IUIA3MU/IBI,
PECTpUKIIMS, JUTHpOBaHUE, TpaHchopMaius,
CKpUHHUHT, TpPaHCT€HHbIE (reneTuuecku
MOAU(PUIIMPOBAHHBIE) OpraHu3Mbl. OTHUCHIBATH
METO/Ibl PEMPOTYKTUBHOTO U TEPANIEBTUYECKOTO
KJIOHUPOBAHMS, KJIETOYHbIE TEXHOJOTMH U
CIIoco0bI T€HETUYECKOM WHXEHEPUH.
XapakTepru3oBaTh JIOCTHUKEHUS TE€HHOMU
uHKeHepunOLEeHUBaTh ~ JKOJIOTHYECKUE U
STHYECKHE  MpoOJeMbl  KIOHUPOBAaHUA U
CO3J1aHuUs TPAHCT€HHBIX OpraHU3MOB,
NEPCIEeKTUBBl  Pa3BUTHS ~ XPOMOCOMHOH U
TEHHOM WHXEHEepUMPacKpbIBaTh COLEpPIKaHUE
TEPMHHOB u MOHSATHIA: MEIUIMHCKAs




Ne (HammeHnoBaHue KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE (uudposBbie)
n/mpa3gesioB M TeM|Bcero Kontpoubh|TIpakTuueckue o0yuarmuxcst o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmmel bie paboThI padoThI
OMOTEXHOJIOTHS, MeTa0O0JIOMHBIN aHaJIu3,
T€HOLIEHTPUYECKHUI aHAJIN3,
NepCOHANTU3UPOBAHHAS MeAUIINHA,
pereHepaTuBHas MEIUIMHA. XapaKTepH30BaTh
METO/Ibl METaO0JIOMHOTO M T'€HOLIEHTPHUUECKOTO
aHaAJIN3a; HUCIOJB30BAHUE CTBOJIOBBIX KIIETOK;
[MIIP-anarHoCcTuKy; TapreTHyI TEPANnIo paka
‘17 ||Pe3epBH0e BpeEMsI H 1 H 1 H || H
L
OBILIEE KOJIMYECTBO| 102 1 13
YACOB 10
I[MPOT'PAMME
11 KJIACC
Ne | HammeHoBaHue KoauyecTBo 4acoB OcHOBHBIE BU/IBI /IESITEILHOCTH DJIEeKTPOHHbBIE
n/mj| pasaenaoB H TeM |[Beero KonTtponbnbie|[IpakTnueckue o0yyaromuxcst (uudgposbie)
NpOrpamMmbl pa6oThbI padoTHI o0pa3oBaTe/bHbIE
pecypcesbl
1 |3apoxnenue u| 4 PackpriBath conmepikaHue TEpMUHOB M IOHATHI:||bubirorexa [HOK
pa3BUTHE KpealMoHn3M, BHJ, cCHcTeMaTuka, OwnapHasi||https://m.edsoo.ru/7f413b38
ABOJTIOIIMOHHBIX HOMEHKJIATypa, HCKYCCTBEHHAs cucrema| https://resh.edu.ru/?ysclid=Imdox450
IPEJICTaBICHU B KJaccu(uKaluyl OpraHu3MOB, HcTopuueckuii|ih650242889
onoJsoruu METOJI, JApBUHU3M. XapaKTepu3oBaTh B3rsiabl||https://school.mos.ru/?ysclid=Imdoy
Apucrorens, Omnenokina, Jlykperus Kapa, [Ix.|dOvtu41128152
Pest Ha pasButue xuBoi npupoasl. OneHuBaTh|https://uchi.ru/?ysclid=lmdozia4z950
Bkinang K. Jlunnes B pazButue Ouosoruu.||93200
CpaBHUBaTh B3IJISAbI HA BUA M 3Boonuio K.
JIunnes, XK. b. Jlamapka u Y. /[lapBuHa.
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Kputnuecku  oneHuBaTh  KpealMOHUCTCKUE
B3[JIABI Ha JKUBYKO npupony. Ilepeuncnsats
KYJIbTYPHO-UCTOPHUYECKHE U  €CTECTBEHHO-
Hay4yHbIE IIPEANIOCHIIKU MOSIBJICHUS
3BOJIIOIIMOHHOM TEOpUHU 4. HapBuHa.
OnucelBaTh poJib  HMCTOPUYECKOTO  METOJA.
N3narate CylmHOCTh 3BOJIOIMOHHON Teopuu Y.
HapBuna.  HaspiBaTb ~ OCHOBHBIE  (haKTHI
ouorpaduu Y. JlapBuHa W 3Tanbl CO3MaHUS UM

HBOJIFOLIMOHHOMI TEOpUHU PackpsiBath
coJiep>kaHue TEPMHUHOB U MOHSTHIA:
HaCJIEJICTBEHHOCTD, U3MEHYUBOCTb,
HCKYCCTBEHHBIN otbop, O6oprba 3a
CYILIECTBOBaHMUE, €CTECTBEHHBIN oToop.

Nznarate cymuocts yuenus Y. JlapBuHa 00
UCKYCCTBEHHOM  0oTOOpe.  XapakTepus3oBaTh
JOBWKYIIME  CHJIBl  DBOJIOUMU  BUIOB  IIO
HapBuny. lIpuMmeHATs 3HaHUSA O JBHXKYIIHUX
CWJIax »HBOJIOUMHM BHUAOB 1O JlapBuHy 1Is
OOBSICHEHUS MHOrooOpasus BHJIOB, TOPOJ]
JOMAIIHUX JKABOTHBIX M COPTOB KYJIBTYPHBIX
pacTeHuli PackpbIBaTh COAEPKaHUE TEPMUHOB U
MOHATHI: TapBUHU3M, MyTalldyd, MYTAIlAOHHBIN
nporecc. OOBICHATD NPUYHHBI  KpU3HCA
napBuHu3Ma. OOOCHOBBIBATH 3aKOHOMEPHOCTh
TpaHchopMaluy JApBUHU3MA B CHHTETUYECKYIO
teopurto 3Bomoruu (CTI). U3nmarate ocHOBHBIE
nonoxkenuss CTD. OunenuBath Bkianm [. e

®puza, C. C. YerBepukoBa, HW. .




Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NporpamMmbl padoThHI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
[[Imanbraysena, . K. bensieBa B
dopmupoBanne CTD. OueHuBaTh 3HAYCHUE
CTD B  (dopmMupoBaHMM  COBpPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA
2 |[MuxposBomonus u|| 14 2 PackpsIBaTh copepikaHue TEPMUHOB M MOHATHMN: | bubmnoreka HOK

€€ pe3ynpTaThl

MUKPO3BOJIIONUS, MaKPOIBOIIOIMS, MYTaIluH,
MOMYJNISIIHSI, KOMOWHAIIMM TEHOB, TEHO(OH],
3JIeMEeHTapHOe HBOJIIOIIIOHHOE SIBJICHUE.
XapakTepu30BaTh MHUKPOIBOJIIOLHUIO KakK ATall
MOSIBJICHUS MPUCIIOCOOTCHUM u
BU000pa30BaHUs XapakTepu30BaTh
MNOMYJSILIMIO  KaK  DJIEMEHTapHYI  €IWHHUILLY
sBoMtonMHU. [lepednciars npu3HAaKU UACAIBHON
HOMYJSIIIMA U OOBSICHATH YCJIOBHUS BBITOTHEHUS
3akoHa Xapau— BaifuGepra.  IIpumeHsaTh
UMEIOINeCs] 3HAHUS Al OOBSICHEHUS MPUYUH
U3MEHYMBOCTH y 0co0eil  omHOro  BHIA
PackpeiBath copepkaHue TEPMUHOB U MTOHSITHH:
MYTallMOHHBI ~ Tpolecc,  KOMOMHATHUBHAs
M3MEHYUBOCTb, TOMYJISLIUOHHBIE BOJIHBI, Apeiid
T€HOB, MUTPAIMH, W30S, reorpapudeckas
(TpocTpaHCTBEHHAsI) U30JIAIINS, OMOJIOTHYECKas
(penpotyKTHBHAS) W30JISILMS, ekt
ocHoBatelst, 3GPeKT OyTHUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh  dJEMEHTapHbIe  (aKTOPHI
(mBwxymme cwuibl) 9dBoftonuu.  OleHWBaTh
Bkimang C. C. UYerBepukoBa, 3. Maiipa B
pa3BUTHE BOJIOLMOHHOTO yueHUs. OObACHATH

https://m.edsoo.ru/7f413b38
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Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH JIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NPOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
MPUYMHBI HEHaMpaBJICHHOTO nercTBUs

DIIEMEHTAPHBIX  ABOJIIOIHOHHBIX  (AKTOPOB.
[TpuMeHsTh MMEroIKecs 3HaHHUS O ABMXKYIIHUX
CWJIaX DJBOJIOUUU i OOBSCHEHUS TPUYUH
pa3zHooOpa3uss reHoGOoHa TMOMYJIAIHN OJHOTO
BuJga PackpeiBaTh cojiepKaHHEe TEPMUHOB U
MOHSATUN: E€CTECTBEHHBI OTOOp, MBIIKYIIHI
otbop, CTaOMITM3UPYIOITHIT otbop,
paspbIBalOIUi ~ OTOOp,  TOJIOBOK  OTOOD.
XapakTepu30BaTh E€CTECTBEHHBI OTOOp Kak
JBUKYLIYIO U HAITPABJISIIOIIYIO CHITY BOJIIOLINH,
ero ¢opmel. Paznuuare GopMbl eCTECTBEHHOTO
oTOOpa B MOMYJSALMSIX, MPUBOAUTH MPUMEPHI
NEUCTBUS B MOMYIAIUAX (POPM €CTECTBEHHOTO
otbopa.  OOBSACHATH  TPEANOCBUIKH IS
JNeMCcTBUS  JBIKYIIEH M CTaOMIU3UpYrOIei
dbopm ectecTtBeHHOTO OTOOpa. CpaBHUBATH
¢dopMBI ecTecTBEHHOTO 0TOOpA, AETaTh BHIBOJIBI

Ha OCHOBE CpaBHECHWSI. PackpsiBaTh
cCoJepKaHWE TEepPMHHA TMPUCIOCOOIEHHOCTh
OpraHU3MOB (amamrramms), apoMopdo3,

uanoanantamus.  [IpUBOIUTH  KOHKPETHBIE
PUMEPHI MPUCTIOCOOICHUM OpraHU3MOB
(Mopdomoruueckue, bu3HoIOTHYeCKHE,
omoxummueckue, nosenaeHdeckue). OOBIACHITH
MEXaHHU3M BO3HUKHOBEHUS MPHUCIIOCOOICHUN Y
OpTaHU3MOB. [TpuBoaUTH MIPUMEPHI
apoMop(}030B U HIMOANANITAIINN y PACTCHHI U

KUBOTHBIX. OOBICHATH posb apoMop(ho30B B
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OCBOEHHUU OpraHU3MaMU HOBBIX Cpell OOUTaHUSI.
OOBACHATD poJib UMO0aIanTaIui B
PUCTIOCOOTIEHUH OPraHW3MOB K KOHKPETHBIM
yCHOBUAM cpeabl. JJoka3biBaTh OTHOCUTEIbHBIN
XapakTep MPHUCIOCOOIEHHOCTH U MPHUBOJIUTH
pUMeEpPbI OTHOCUTEITLHOCTH ajanranui.
PackpeiBath copepkaHue TEPMUHOB U MOHSITUI:
BUJl, KPUTEPUH BHJA, MOTUMOPHU3M, BHUIBI-
JNBOMHHKHM, apean, »OSKOJOTHYecKas  HHIIA,
MOMYJISALNS, BUJOBOM KAPUOTHUII, KOCMOIIOJIUTHI,
SHJEMHUKH, MIOJIBU/IBL, SKOTHIIBI.
XapakTepu3oBarhb KpUTEpUU BHJIA
(Mopdonornueckuid, TeHETUYCCKUH,
OMOXMMUYECKUH, reorpauuecKkuii,
AKOJIOTUYECKHH, Onoxumudeckuii). OOBICHATH
HE00X0IMMOCTh MCIIOJIb30BaHUs BCel
COBOKYITHOCTH KPHUTEpUEB MJIsi OIpeaeTeHHs
BUJIOBOM IIPUHAJUIEKHOCTH OpraHusma.
[lepeuucnatb  OCHOBHBIE  BHYTPUBHUIOBBIE
TPYIITUPOBKH. OOBSICHATD MPUYUHBI
CYLIECTBOBaHMS MOHO- U TOJUTHUIIMYECKUX
BUJIOB. CpaBHHBaTh BH/IbI o
Mop(hoIornyecKkomMy KpuTepuroPackpbiBaTh
coaepKaHue TEPMHUHOB u MIOHSATUN:
BUJI000pa3oBaHue, H30JSALUS, KOIBOIIOIUS.
XapakTepu3oBaTh  BUA0OOpa3OBaHHE  Kak
pe3yNbTaT MUKPO3BOIIOUUU. OOBSICHITH POJIb
U30JSIIMM B OOpa3OBaHMM HOBBIX  BHJIOB.

XapakTepHu30BaTh pa3uyHbIe CTIOCOOBI




Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NporpamMmbl padoThHI padoTHI o0pa3oBaTejbHbIE
pecypcbl
BHJ1000pa30BaHMS (aymonaTpuyeckoe,
cumnarpuyeckoe). [IpuBOAUTH KOHKPETHBIE
PUMEPHI BUJIOB, 00pa30BaBIIUXCS
pasTUYHBIMU crioco0amu. [IpuMeHsITh 3HaHUA
croco00B BHUI000pa30BaHMS I OOBSICHEHUS
OpUYMH  MHOTooOpasusi BHUIOB. OOBICHATH
BO3HUKHOBEHHE YCTOMYMBOCTH NATOI€HOB K
AHTUOMOTUKAM
3 |MakposBomouusa H| 6 PackpsIBaTh copepikaHue TEPMUHOB M MOHATHMN: | bubmnoreka HOK

€€ pe3ynpTaThl

MakpodBOIOIUs  ((usorenes),
bopmsl, ¢dunoreneTHYECKNE psabl,
MAJICOHTOJIOTHUSI. XapakTepHu30BaTh
MaKpOABOIIOIHMIO KaK HAJBUIOBYIO SBOJIOIUIO
0o0pa3oBaHUsI  KPYMHBIX  TaKCOHOMHYECKHX
€IMHUII. OOBACHATD 3Ha4YeHHE
NAJICOHTOJIOTUYECKUX  MCCIICOBaHUN st
NOoJy4deHus: (PaKTOB HBOJIOIUHM OPraHU3MOB.
[MpuBOoNTH IPUMEPHI OpPTraHU3MOB,
OTHOCSAILIMXCS K  TEepeXOAHbIM  (opMaM.
HaszpiBaTh Tpynmsl OpraHu3MoOB, IS KOTOPBIX
BOCCTAaHOBJICHbI  (DMIIOT€HETHUYECKUE  PSAJIBL.
CpaBHHMBaTh TPOIECCHI MAaKpPOIBOIIOUUU U
MHUKPO3BOJIIOIMMPacKkpbIBaTh coJepKaHue
TEPMUHOB ®W  TOHATUH:  Ouoreorpadwus,
9H/IEMUKH, penuKThl. OOOCHOBHIBATh 3HAYCHUE
ouoreorpadmm  JUISI  WM3y4YEHUS  DBOJIIOIUHU
opranusMoB. [lepeuncnsaTs Ouoreorpadpuueckue
obmacth 3emMiii M OOBSICHATH TPUUMHBI HX

MepPEeXOTHBIC

https://m.edsoo.ru/7f413b38
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BeifienieHns. CpaBHuBaTh Quiopy U (dayny
MaTCpUKOB U OCTPOBOB, PACTCHUSA U JKUBOTHBIX|
pa3HBIX ouoreorpaduuecKmx oOmnacTeit.
IIpuBoguTh IIPUMEPBHI PEIUKTOBBIX
OpraHU3MOB, BHJIOB-3HJIEMHUKOB. OOBSACHATH
IMPUYIUHBL COXPAHCHUA BHUIAOB OHIACMHKOB U
<OKUBBIX HCKOTIaeMbIX» PackpriBaTh
coaepKaHue TEPMHUHOB u MIOHSATUI:
aMOpuoJoTHsi, MOP(HOJIOTHS, TOMOJOTHYHBIC U
AHAJIOTUYHBIC OpraHbl, pYAUMCHTLI, aTABU3MBbI,
OMoXMMHYEcKasi TOMOJIOTHS. XapaKTepu30BaTh

IMOPHOIOTUYECKHE, CpaBHUTEIBHO-
Mopdosrornueckue, MOJIEKYJISIPHO-
TeHEeTUYECKue, OMOXUMHYECKHE,
MaTeMaTHIeCKNe METOIbI H3YUEHHS 3BOJIIOIHH.
OOBACHATH 3HAuYEHHE SMOPHOJIOTHH,

CpPaBHUTEIBHON MOPQOJIOTHH, MOJICKYJISIPHOI
TeHETUKH, OMOXMMUHU, OMOMH(DOPMATHKH IS
U3YYEHHUs HBOJIIOLMU OpraHu3mMoB. OneHUBaTh
Bkimax A. O. KosaneBckoro B pa3BUTHE
3BOJIIOLIMOHHOTO YUEHHUS. OnuceiBath
TE€HETUUYECKHE MEXAHU3MBI 9BOJIIOLNH
OHTOT€HE3a U TMOSBJICHHUS HBOJIIOLMOHHBIX
HOBIIEeCTB. [IpUBOINTH MpUMEpHl aTaBU3MOB U
pYIMMEHTapHbIX  OpPraHOB y  Pa3jM4YHBIX
OPraHU3MOB ¥  OOBACHATH TNPUYMHBI  HUX
MOSIBJICHHUS. [TpuBoaUTH MIPUMEPHI
TOMOJIOTHYHBIX M  AHAJOTUYHBIX  OPraHoB.

CpaBHUBATh CTPOEHHE OPraHOB Y OpPraHU3MOB
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pa3HbIX cucTeMarndyeckux rpymm. [IpuBoautsb
IIPUMEPBHI OMOXUMHUYECKOM u TE€HHOU
TOMOJIOTHH. OnenuBaTh 3HAaYeHHE
OnonH(pOpMATHKH JUTSt U3y4YeHUs
3aKOHOMEpPHOCTEW  BBOJIOIMU.  PackphiBaTh
colepKaHWE TEPMHUHOB W TOHATUHA: CMEHa
GYHKIMA OpraHOB, HEOOPATUMOCThH DBOJIIOIUH,
aJanTUBHAs ~ paguanus, HEPaBHOMEPHOCTh
TEMIIOB HBOJIIOLIUM, YEPEJOBAHHUE TJIaBHBIX
HANPaBIICHUH  JBONIONHUH.  AHAIM3UPOBATH
IPUYMHBI YepeOBaHUs TJIABHBIX HampaBiIeHUI
IBOJIIOIUH. [TpuBoIUTH MIPUMEPBI
MPOUCXOKIACHUS OpraHHU3MOB oT
HECTICIIMAIM3UPOBAHHBIX ~ TPEJKOB W HUX
IPOrpeccUpyronie CHelHaln3alni.
OOBSICHSTH NPUYUHBI ~ HEPAaBHOMEPHOCTHU
TeMnoB sBomonuu. [lpuBoauTe npuMeps!
aJanTUBHOW  pajualu Yy  OpraHU3MOB.
OOBSACHATH MIPUYNHBI HEOOpaTUMOCTH
9BOJIIOIUH

[Ipoucxoxnenue u
pa3BUTHE XKU3HU Ha
3emie

15

1.5

PackpsiBaTh conep:kaHue TEPMUHOB U TIOHATHH:
KpEalnOHU3M, BUTAJIU3M, MaHCIIepMUs,
abuorene3. M3zmaraTb HaydHble TUIOTE3bl M
TEOpPUM MPOUCXOXKACHUS JKU3HU Ha 3eMile.
OunenmBarp Bkiaa ®. Pemu, JI. Cnamnanmanu,
JI. Tlactepa B QopMupoBaHHE HAYIHBIX
B3IJISAJI0B Ha MPOUCXOKIEHUE )KU3HU Ha 3eMIle.
[lepeuncnaTry cTaauu pPa3BUTHS KU3HU Ha

bubauoreka
https://m.edsoo.ru/7f413b38

HOK

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200




n/n

HaunumenoBanue
pa3esioB U TeEM
MPOrpamMMsbl

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

JIEKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

3emute, coriaacHo Teopun OMorod3a.PackpriBaTh
coaepKaHue TEPMHUHOB u MTOHSATUM:
reoJoru4ecKas IBOJIIOLINS, XUMHUYECKast
ABOJIIONMS, AOMOTEHHBI CHUHTE3, IEepBHYHAs
atMocdepa, KoalepBaTHbIC Karlid, pUOO3UMBEI,
npoOUOHTHI.  XapaKTepH30BaTh  OCHOBHBIE
JTambl  XMMHMYECKOM HBomonnu. HaseBaTh
XUMHUYECKHH COCTaB TEpPBUYHOM aTrMocdepsl
3emmu. OuenuBarh Bkian C. Mumnepa, I
Opu, T. Yeka, Y. I'mnbepra B popmupoBanue
HAy4YHBIX B3IVIAIOB HA IPOUCXOXKACHHUE XKU3HU
Ha 3emsie. ONHUCHIBaTh YCIOBUS, HEOOXOIUMBIE
Uis  aOMOT€HHOrO0  CHHTE3a  OPraHMYEeCKHX
coenuHeHu. [IpuBOIUTE IPUMEPBI MOJIEKYIL, Y
KOTOPBIX BO3HHMKIIM IIPOLIECCHI T'€HETHYECKOTO
KOMHMPOBAaHUS U (pepMEHTATHBHAs AKTUBHOCTb.
O0ocHOBBIBATH HEBO3MO>KHOCTBIIOBTOPHOI'O
BO3HUKHOBEHHUs JKM3HU Ha 3emie.PackpbiBaTh

coJiep)KaHue TEPMHHOB u MTOHSATH:
TeOXPOHOJIOTHSI (OTHOCUTENbHAS, a0COIIOTHAS),
OKaMEHEJIOCTH, METOJBI  T€OXPOHOJIOTHH,

TEOXpPOHOJIOTHYECKAsi  IIKana: 30HBI, JPHI,
HEePHOABI, SMOXH. XapaKTepHU30BaTh METOJbI
u3ydeHust uctopun 3emnu. [lepeuucnsarts
pasiensl re0XPOHOJIOTHYECKON IIKAJIBI.
OneHuBaTh 3HaUYEHHE HCKOMAEMBIX OCTATKOB
JUISl M3YYEHHWsI WCTOPUHM DPA3BUTHUS KM3HU Ha
3emiie. OOBICHATH XapakTep paclpeneeHus

HCKOIIA€MBIX OCTaTKOB B  3EMHOH KOp€.
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CpaBHUBaTh METOJIEI a0COJIFOTHOMI u
OTHOCHUTEIIBHOM  reoxpoHosioruu.PackpeiBaTh
coJiepXKaHue TEPMHUHOB " MTOHSATUI:
«TIOCJIETHUN YHUBEPCAIBHBIN OOLIUI MPeIoKy,
OJIHOKJIETOYHBIE ~ OPraHHU3Mbl, IPOKAPHOTHI,
JYKapHOTHl, CHUMOMOTreHe3. XapaKTepu30BaTh
Ha4yaJIbHbIE ATallbl OPraHUYECKOW HBOJIFOLUU.
[MpuBomuTh mpuUMEpPHl apoMOp(}HO30B TMEPBBIX
OJIHOKJIETOYHBIX OpraHU3MOB.
XapakTepu3oBaTb OCHOBHBIE IOJIOXKEHHUSI U
J0Ka3aTeNbCcTBa  THIOTE3bl  CUMOHMOTreHe3a.
Jloka3bIBaTh MOJYyaBTOHOMHOCTb MUTOXOHAPUN
M IUIACTHJA, UX  [POUCXOXKACHUE  OT
MPOKAPUOTUYECKUX KIIETOK. JlenaTb BBIBOIBI O
3HAYECHUH BO3HUKHOBEHUS dorocunTesa,
dbopMupoBaHus  sapa AN AAbHEHIIEro
pa3BUTHSL KU3HU Ha 3emiie. XapakTepu30BaTh
TUTIOTE3bI IIPOUCXOXKIECHUS BHUPYCOB.
PackpeiBath copepkaHue TEPMHUHOB U MOHSITUI:
MPOKAPHUOTHI, 3YKAPUOTHI, MHOTOKJIETOYHOCTD,

CIIeIMAN3aIIUs KJIETOK, BUPYCHI.
XapakTepr30BaTh MPOHUCXOXKICHUE
MHOTOKJIETOYHBIX ~ OpraHu3MoB. CpaBHHBaTh
0COOEHHOCTH 9YKapUOTHYECKUX "

NPOKAPUOTUYECKUX  OpraHu3MoB. Ha3zbiBaTh
OCHOBHBIE apOoMOp(O3bl 3YKApUOT U OIL[EHUBATH
UX 3HauyeHWe JUid JajJbHEHIIero pa3BUTHS
KU3HU PackpbiBaTh coJiepKaHHE TEPMHUHOB U
HNOHSITUI:  BOJIOPOCIH, PHUHHO(DUTHI, MXH,
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NanopoTHUKOOOpa3HEbIe, CEMEHHbIE
MarnopoTHUKH, T'OJIOCEMCHHBIC,

MOKPBITOCEMEHHBIE,  Oecronoe  MOKOJEHHE
(cmopodur), monoBoe mokoJyieHUe (ramMmeTodur).
[lepeuncnatb OCHOBHBIE OTambl 3BOJIOLUHI
pactuTenbHOTO MHpa. Ha3piBaThb OCHOBHBIE
apoMop(}o3bl pacTeHUH U OLIEHUBATH HX
HBOJIFOLIUOHHOE 3HAYCHHUE. CpaBHuBath
OCOOCHHOCTH CTPOEHHS PACTEHUH pa3HBIX
oTenoB. PackpbiBaTh cojep:kaHre TEPMUHOB U
TTOHSTHH: MpOCTEUIINE, IUTACTHHYATEIC,
KHUIIIEYHOTIOJIOCTHBIE, MJIOCKUE YEpBH,
YJIEHHUCTOHOTHE, PHIOBL, 3eMHOBOJIHBIE,
MPECMBIKAIOLIMECS, MTHIIBI, MIIEKOMUTAIOLIKE,
9KTOZEepMa, SHTOJEPMA, Me30/iepMa,
JIBYCTOPOHHSII CHUMMETpHS, TEIUIOKPOBHOCTb.
[lepeuncnatb OCHOBHBIE ATambl 3BOJIOLUHN
)KUBOTHOTO  MHpa. HaspiBaTb  OCHOBHBIE
npeajanTaiyy, CrocoOCTBOBABIIME BBIXONY
KUBOTHBIX Ha cymy. OIeHuBaTh 3HAYEHUE
pa3BUTHSA HEPBHOMU CUCTEMBI TUISt
NPUCTIOCOOICHHSI  KUBOTHBIX K  YCIIOBHUSM
okpyxkamwitie cpenapl. OOBIACHATH TPUYUHBI
HBOJIFOLIMOHHOTO pacusera HAaCEKOMBIX,
KOCTHBIX  pblO, NOTHUI,  MJIEKONUTAIOIIMX.
PackpsiBaTh conep:kaHue TEPMUHOB U TIOHATHH:
apxew, apxe0akTepuu, [IMaHOOaKTePHH,
NPOTEPO30H, TManeo3oi, KemOpuii, OpIOBUHK,
CUIIyp, JI€BOH, KapOoH, mepMmb, [lanres, Tetuc,
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TPUJIOOUTHI, PUHHODHUTHI, PAKOCKOPIHUOHBI,
NaHIMPHBIE PBIOBI, KOTHIIO3aBPBI, ME3030M,
l'onaBana, JlaBpa3usi, Tpuac, opa, Mel,
XBOMHBIE, TUHKTOBBIE, CaroBHHKOBEIE,
OeIeMHUTHI, AMMOHMUTHI, JIUHO3aBPBI,
apXEONTEPUKC, MOKPBITOCEMEHHBIE, KAMHO30M,
NajeoreH, HEOreH, AaHTPOIIOreH, MacCOBOE

BbIMMpaHue.  XapakTepu3oBaTb  Pa3BUTHE
KHU3HM Ha 3emyle MO 3paM U IEepHOIaM.
YcranaBnuBaTh 3aBUCUMOCTb MEXIY

TeOJIOTUYECKUMH TIpPOILIeCCaM, H3MEHEHUSIMU
KJIMMaTa W TpolLecCaMH B >KUBOWU MPHUPO/IE.
OOBSICHATD MPUYUHBI paciBeTa
CHUCTEMATUYECKUX  TIPYyIIl  OpraHu3MOB B
pa3IUYHbIE 3pbl U TEPUOAbL. AHAIU3UPOBATH
MNPUYIUHBI U CICACTBHA MACCOBBIX BBIMI/IpaHI/If/’I.
HaspiBaTh OCHOBHBIE apoMop(}O3bl pacTeHU U
JKHUBOTHBIX. PaCKpBIBaTB COACPIKAHUC TCPMUHOB
U TOHATUH: OakTepuu, apxew, BbICIINE
pacTeHusi, 3€JEHBIE BOJOPOCIH, OarpsHKH,

Oypble BOJIOPOCIIH, MOXOBH/IHBIE,
NarnopOTHUKOBUIHBIE, XBOIIEBU/IHBIE,
IUTAYHOBH/IHBIE, roJ0CEMEHHBIE,
MOKPBITOCEMEHHBIE, MIPOTUCTHI,

KHILIEYHOIIOJIOCTHBIE, TUIOCKAE YEPBH, KPYIJIbIE
YepBH, KOJIbYaTble YEpPBH, UWICHHUCTOHOTHE,
MOJUIIOCKH, HUIJIOKOXHE, XOpIOBBIE, TI'PUOBI,
JTUIIANHUKH, BUPYCHIL. XapakTepus3oBaThb
COBPEMEHHYIO CHCTEMY OpPraHMYECKOrO MUDPA;




Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NporpamMmbl padoThHI padoTHI o0pa3oBaTejbHbIE
pecypcbl
Ha3bIBaTh OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIbI
OpPTaHU3MOB. OOBSICHATD MIPUHIIUATIBI
KJaccupUKaluud opraHu3moB. [lepeuncnsath
OCHOBHBIE TIPHU3HAKW TPOKAPHUOT, PACTECHUH,
JKUBOTHBIX, TpUOOB, KpacHbIX U OypbIX
BOJIOPOCIICH.
5 |[[IpoucxoxneHue 10 1 PackpsIBaTh copepikaHue TEPMUHOB M MOHATHMN: | bubmnoreka HOK
YeI0BeKa aHTpoIoJorus, MOpdoJIoTHs, aHTpororeHes,||https://m.edsoo.ru/7f413b38
AHTPOTIOTEHE3 AQHTPOTIOMETPHS, PEKOHCTPYKIHs, apxeomnorus,||https://resh.edu.ru/?ysclid=Imdox450

sTHOorpadms. HaspBaTe pasgensl W 33ma4u
AQHTpOINOJOruu.  XapakTepu3oBaTb  METOMbI
AHTPOTIOJIOTUH U CPABHUBATH MX MEXKIY COOOM.
BBI[[GJ'ISITL BOIIPOCHL 3BOJIIOIIMK  YCJIOBCKA,
UCCleqyeMble  TPH  TOMOINM  Pa3IMYHBIX
MeTo10B.PackpbIBaTh cojepikaHie TEPMUHOB U
HOHSATHUH: aHTPOIIOTEHHAsT TEOpHs, TPYIOBas
teopus, Homo sapiens. OnenuBars Bkiaa Y.

HapBuHa B pa3BUTHE NPEACTABICHHN O
MPOUCXOXKACHUHI YeJI0BeKa.
ApPryMEeHTHPOBaHHO KPUTHUKOBATh
PCIUTUO3HBIC MpeaACTaBJICHUAO
NPOUCXOXKACHUN  4YelloBeKa €  MO3UIUH
€CTECTBEHHBIX HayK. XapakTepu3oBaTh

Hay4yHbIE TEOPUU TPOMCXOXKIEHUS YEIOBEKa.
PackpsiBaTh conep:kaHue TEPMUHOB U TIOHATHH:
PYIMMEHTBHI y Y€JI0BEKa, aTaBU3MBI y YEIIOBEKA,
IPSIMOXOXKIEHUE, BTOpasi CUTHAJIbHAs CUCTEMA.
OnpenensiTe  CUCTEMATHYECKOE  IOJIOKEHUE

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200




n/n

HaunumenoBanue
pa3esioB U TeEM
MPOrpamMMsbl

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

JIEKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

YCJIOBEKAa B OPraHU4YE€CKOM MHUpPE. BrIsgBiaTe
YCPThl CXOACTBA W pPaA3JIMUUA UYCJIOBCKA U
KHBOTHBIX. XapaKTepmoBaTb CBUICTCIBCTBA

CXO/ICTBA YyenoBeKa " KUBOTHBIX
(cpaBHUTETHHO-MOP(OJIOTHUECKHE,
IMOPHOIOTUYECKHE,

(bU3HOTOTOOMOXUMHUYECKHE, TIOBEIACHYECKHUE).
[IpuBoauTE IpUMEpHI aATaBU3MOB U PYAUMEHTOB
y 4enoBeka. OnMChIBaTh NMPU3HAKUA YEJIOBEKA,
copMHpOBABIIMECS B CBS3H C JPEBECHBIM
00pa30oM >KHU3HU HPEIKOB. M MPSIMOXO0XKIECHHEM.
BbIsBIATE MpUUMHBI 0COOEHHOCTEH CTPOEHUs
yepema — 4eloBeKa IO CPAaBHEHHIO  C
4eJI0BeK0OOpa3HbIMH 00e3bsiHaMu. CpaBHUBATH
OpyIUIHYI0  JCATEIBHOCTb  4YEJIOBEKa U
KHUBOTHBIX. CpaBHUBATh OCOOCHHOCTH BBICIIEH
HEPBHOU ACATEIBHOCTH YEJIOBEKA U JKUBOTHBIX.
PackpsiBaTh conep:kaHue TEPMUHOB U TIOHATHH:
HACJICCTBEHHAs! N3MEHYNUBOCTb, €CTECTBEHHBIN
0oTOOp, OpyAuiHAs JAEATENbHOCTb, TPYIIIOBOE
COTPYIHHUYECTBO, o01eHue, pedsb.
XapakTepus3oBaTh JBUKYIIIE CHJIBI
aHTPOIIOreHe3a: ONOJIOTMUECKUE U COLUANIbHBIE.
PackpsiBath conep:kaHue TEPMUHOB U TIOHATHM:
aBcTpasionurek, YemoBek ymenbid, YemoBek
npsiMoxosammii, UYenoBek reiaenO0epreKui,
UYenoBek  HeaHIEPTaJbCKUW, KPOMaHBOHEII,
JICHUCOBCKUI 4YeJIOBEK, YenoBeK pa3yMHbIN
COBPEMEHHOT0 THIIA, [IJICOr€HETUKA.




Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH JIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NPOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
XapakTepu3oBaThb OCHOBHBIE cTaauu

AHTPOIIOTCHE3a. Broiasnare MMpOrpeCCUBHLIC
YepThl, MOSBUBIIKECS y MPEAKOB YEJIOBEKa Ha
PA3HBIX CTAaAUAX QaAHTPOIOIrCHE3a. HpI/IBO,Z[I/ITB
MIPUMEPBI TMPECTABUTENIEH OCHOBHBIX CTagui
AHTPOIIOTEHE3A! OMUCHIBATh ux
AHTPONIOMETPUYECKHE JaHHbIE, 00pa3 >KU3HU U
opynusa Tpyna. CpaBHMBaTh MNpeACTaBUTENEH
OCHOBHBIX CTaQJHMI aHTpororeHesa. PackpbiBaTh

coaepKaHue TEPMHUHOB u MTOHSATUM:
MyTalMOHHBIN nporecc, noauMopdusm,
HOMYJSIMOHHBIE  BOJHBL,  Jpeld  TI'eHoB,
MUTpALys, «hdext OCHOBATEJIIS.

XapakTepu30BaTh POJIb €CTECTBEHHOI'O OTOOpa
B TONyJIALMUAX COBPEMEHHOIO  YeJOBEKa.
OueHuBaTh poOJIb MYTALIMOHHOTO MpoOIlecca,
NOMYJSIIMOHHBIX ~ BOJH,  Jpeiia  TeHOB,
MUTpaluy, «3QQPeKTa OCHOBATEIS» B BOJIOLUU
MO COBPEMEHHOTO YeJloBeKa.
[IpuBoauThs mpuMepsl (GaKTOPOB, CIIOCOOHBIX
BbI3BAaTh MOMYJSIMOHHBIE BOJHBI B 3BOJIOIUU
COBPEMEHHOT'0 YeJI0BEKa. PackpsiBaTh
collep’kaHue TEpPMUHOB M TOHATHI: paca,
pacoreHes, pacu3M, COLHMAIbHBINA JapBHHU3M.
XapakTepu3oBaTh NPU3HAKK OOJBIIMX  pac
YEeJIOBEeKa:  €BpPOMEOUJIHOM  (eBpa3uiicKoi),
aBCTPaIO-HETPOUTHOM (?KBaTOpPHATBHOMN),
MOHTOJIOUTHOU (a3uaTcKko-aMepUKaHCKOM).

BrsgBiaTe IMPUYUHBI BO3HHUKHOBCHUA




HanmenoBanme KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH JIeKTPOHHbIE
pa3iesioB U TEM | Bcerg| KonTpoabublie/|[IpakTuueckune 00yyaromuxcs (un¢posnie)
NPOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
yenoBeyecknux pac. llpuBoauth mpuMepsl
AJIAlITUBHBIX TIPU3HAKOB Yy Hpe,Z[CTaBI/ITeJIef/'I
yenoBeyeckux pac. [IpuBoIUTH CBUAETENHCTBA
€IMHCTBA MPOUCXOXKICHUSI YEIOBEUECKUX pac.
ComocTaBiIITh, aOalTUBHBIE TUIBI JIIOAEH C
pacoBbIMM NpU3HAKaMH. JlOKa3pIBaTh HAYYHYIO
HECOCTOSITENIbHOCTh pacu3Ma
Oxonorus — Hayka| 3 0.5 PackpriBath conmepikaHue TEpMUHOB M OHATHI:||bubirorexa [HOK

(0)

B3aUMOOTHOIIEHUAX
OpraHu3MoOB 3t
HaJOpraHU3MEHHBIX
CUCTEM c
OKpYyKaromeun
cpenou

DKOJIOT U, ayTIKOJIOTHs, CUHIKOJIOT U,
9KOJIOTUSI COOOIIECTB M 3KOCHCTEM, SKOJIOTHUS
BUJIOB U  mOmynsiuui.  XapakTepus3oBaTh

OCHOBHBIE DTallbl 3apOXKIEHUS M Pa3BUTUA
DKOJIOTMU Kak Hayku. lIpuBomuts npumepst

00BEKTOB  M3ydeHHMs Hkojoruu. HasbiBaTh
OCHOBHBIE 3a/1a4, CTOSIUME Iepe] y4EHBIMU-
JKOJIOTAMM.  YCTaHABIMBATH  B3aMMOCBA3b

DKOJIOTMM C JApYrMMHM Haykamu. PackpeiBath
COJIEp’)KaHUE TEPMUHOB M IOHSATHH: IIOJIEBBIE

HAOMIO/IEHUsI,  MOHHUTOPUHT  OKpYKaromei
Cpepl, MOJIETUPOBAHHUE, SKCIIEPUMEHT,
MPOTHO3UPOBAHUE. XapaKTepU30BaTh METOJbI
skosioruu. [IpuBOAWTH TNpPUMEPHI  MOJIEBBIX
HAOJIIOIeHUH B SKOJIOTHH. BrIsaBaaTh
OCOOEGHHOCTH  MOHUTOPHUHTA  OKPY)KArOIICH
cpensl KakK MeTo1a 9KOJIOTHYECKUX
HICCJIEJOBAHUM. OO0O0CHOBEIBATH 3Ha4YCHHUE
HKCIIEPUMEHTOB B 9KOJIOTHYECKUX

uccienopanusix. CpaBHUBaTh JabOpaTOpHbBIE U

https://m.edsoo.ru/7f413b38

https://resh.edu.ru/?ysclid=lmdox450

1h650242889
https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200




Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH DJIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NPOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
OPUPOJHBIE  SKCIIEPUMEHTHl  KaK  METOJbI
SKOJIOTUYECKHX  uccaeaoBanuil.  OleHUBaTh
3HaYeHHEe NPOTHO3UPOBAHMSI KaK  MeToja
IKOJIOTHUECKUX HcchenoBannii. OOOCHOBEIBATh
HEOOXOJUMOCTh OSKOJOTHUECKUX 3HAHUU IS
COBPEMEHHOTO YEJIOBEKA.
7 ||Opranusmsl 9 1.5 PackpsIBaTh copepikaHue TEPMUHOB M MOHATHMN: | bubmnoreka HOK

cpena oouTaHus

JKOJIOTUYECKHH  (akTop,  OHMOJIOTHYECKUI
ONITUMYM, OTPaHUYUBAIOIINN (JIUMUTUPYIOIINN)
daktop. KiaccudumupoBarb 3SKOJIOTHYECKHE

dakTopbl 10 pa3HbIM OCHOBAHHUSIM.
XapakTtepu3oBaTh  OOIIME 3aKOHOMEPHOCTH
JEeNUCTBUS JKOJIOTUYECKUX (hakTopoB.
OO0o0CHOBBIBaTh JEHCTBHE 3aKOHA ONTHMyMa M
3aKOHAa OTrpaHUYUBAIOILIETO dakropa.
[IpuBoANTE,  TPUMEPHI:  WLIIOCTPUPYIOIIHE
JICUCTBHUE npaBuia MUHUMYMa,

OTpaHUYHUBAIONMIETO (paKTOpa, SBPUOHOHTHBIX U
CTCHOOMOHTHBIX ~ OpraHu3MoB.  PackpbiBaTh
ColepKaHWE TEPMHHOB W TOHATHH: CBET,
¢doroneproan3M. XapaKTepH30BaTh ACHUCTBHUE
CBETa  KaK  DKOJOTHYECKOTO dbaxTopa.
CpaBHMBaTh JEWCTBHME pa3HBIX  Y4YaCTKOB
COJTHEYHOT'O CIIEKTpa Ha OPTaHU3MEI. BBISBISATH
0COOEHHOCTH CTPOEHHS U KU3HEIEATEILHOCTH
pacTeHuil pa3HBIX JKOJOTMYECKHX TPYMI IO
OTHOWIEHHIO K  CBeTy  (CBETONIIOOUBHIE,
TEeHeT00UBBIe, TEHEBBIHOCHBEIC). [IpUBOIUTH

https://m.edsoo.ru/7f413b38

https://resh.edu.ru/?ysclid=lmdox450

1h650242889

https://school.mos.ru/?ysclid=lmdoy

dOvtu41128152

https://uchi.ru/?ysclid=lmdozia4z950

93200




n/n

HaunumenoBanue
pa3esioB U TeEM
MPOrpamMMsbl

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

JIEKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

MPUMEPbl PACTEHUN Pa3HbIX HKOJOTHYECKHUX
TPYIIl O OTHOIICHHWIO K CBETY. BBIABIATH
OCOOEHHOCTH CTPOCHHS W KU3HEICATCIbHOCTH
JKUBOTHBIX PA3HBIX 3KOJIOTMYECKUX TPYII IO
OTHOIIICHUIO K CBETY (IIHEBHBIC, CYMEPEUYHEIE,
HouHble). [IpUBOAUTHL TpPUMEPHI KUBOTHBIX
pa3HBIX AKOJIOTUYECKUX TPYII MO OTHOIICHUIO
K CBETY. OO0CHOBBIBATH 3HauYEHUe
dboTomeproar3Ma B JKM3HU OPTraHU3MOB W IS
MPAKTUKHU CEJIbCKOTO XO35KCTBa. PackpbiBaTh

coJiepKaHue TEPMUHOB u MOHATHI:
TeMIeparypa, MIOMKWJIOTEPMHBIE
(X0JI0THOKPOBHEIE), TOMOMOTEPMHBIE
(TeTIOKPOBHEIE) OpraHMU3MBI, aHabmo3,
IBPUTEPMHBIE  OpPraHU3MBI,  CTCHOTEPMHbIE
OpTraHU3MBl, TEPMOPETYJISALHS.

XapakTepru3oBaTh JCHCTBHE TEMIIEPATyphl Ha
OpTraHHU3MBI. Broiasnare OC06€HHOCTI/I CTPOCHUMA
U OKU3HENESATENIbHOCTH  MOWKHIOTEPMHBIX

(XOJIOTHOKPOBHBIX ) u TOMONOTEPMHBIX
(TETUTIOKPOBHBIX)  YKMBOTHBIX. [TpuBoaNTHL
PUMEPHI MOWKUIIOTEPMHBIX
(X010 THOKPOBHBIX ) u TOMOHWOTEPMHBIX
(TEeTUIOKPOBHBIX) JKUBOTHBIX. BrisBnsTH
OCOOCHHOCTH CTPOCHMS M KU3HENEATEIbHOCTH
TEIUIOTIOOUBBIX, 3UMOCTOMKUX,
MOpPO30yCTOMYMBBIX  pacteHuil. [IpuBoauTh
OpUMEpPhl  TEIJIONIOOMBBIX,  3UMOCTOUKHX,

MOpPO30yCTOMYMBBIX  pacteHuil. [IpuBoauTh




n/n

HaunumenoBanue
pa3esioB U TeEM
MPOrpamMMsbl

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4arouuxcs

JIEKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

OpUMEphl  3BPUTEPMHBIX U  CTEHOTEPMHBIX

OpPTaHU3MOB. PackpsIBaTh cofiepKaHue
TEPMHHOB U MOHATHH: BIQXKHOCTH, TUAPODUTEI,
TUTPOUTEHI, Me30(UTHI, KCepouTHI,

KUBOTHBIE: BOJHBIC, IMOJYBOJIHBIC, Ha3eMHBbIE.
XapakTepu3oBaTh JEHCTBUE BIAXKHOCTU Kak
9KOJIOTHYECKOTO dakropa. BoisBnsaTh
OCOOCHHOCTH CTPOCHHS M JKU3HEIEATEITHHOCTH
pacTeHMil pa3HBIX SKOJOTHYECKHX TPYII IO
OTHONIICHHIO K Boje. [IpuBOAUTH MpUMEPHI
pacTeHMil pa3HBIX SKOJOTHYECKHX TPYII IO
OTHOIICHHIO K BOJIC. BBISIBIATH aHATOMUYECKUE
" (dbu3HoIIOTHYECKIE MIPUCTIOCOOICHUS
KUBOTHBIX K HW3MEHEHUIO BOJHOTO pPEXKUMA.
[TpuBOUTH TpUMEPHl BOAHBIX, MOJYBOJHBIX U
HA3EMHBIX XUBOTHBIX. PackpbIBaTh coaepkaHue
TEPMHHA «Cpella oOuTaHus». XapakTepu3oBaTh
0COOEHHOCTH BOJHOH, Ha3eMHO-BO3IYILIHOMH,
MOYBEHHOW, TJIyOMHHO TIOATIOYBEHHOW U
BHYTPH  OpraHU3MEHHOW cpen  oOuTaHUS.
CpaBHUBaTh  (PU3UKO-XUMUYECKHE  YCIIOBHS
pa3HBIX cpen oOWTaHus. BBIIBISATH 4YEpPTHI
MPUCTIOCOOJIEHHOCTH OPTaHWU3MOB K OOMTAaHHIO
B BOJIHOW, HAa3€MHO-BO3IYILIHOW, MOYBEHHOM,
BHYTPUOpPraHM3MEHHOW  cpenax  oOWTaHUS.
[TpuBOIUTH IPUMEPHI OPTAHU3MOB, OOUTAIOIIHX
B pasHbIX cpenax. PackpbiBaTh cojaepkaHue
TIOHSITUS «Ouonmornyeckue PUTMBD».
XapakTepu3oBaTb ~ OCOOCHHOCTH  BHEIIHUX,




Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH JIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NPOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
BHYTPEHHUX, CYTOUYHBIX u TOJMYHBIX

OMOJOTUYECKNX PUTMOB. [IpUBOIUTE MpUMEpHI
NPOSIBIICHUS] OMOJOTHYECKUX PUTMOB Y Pa3HBIX
OpraHU3MOB. BrisiBisaTh YepThI
MPUCTIOCOOTICHHOCTH OPraHU3MOB K CE30HHBIM
U3MEHEHUSIM  yCIOBUM Ku3HU. ONUCHIBaTh
CE30HHBIC SIBJICHUS B JKU3HU OPraHU3MOB,
paclpoCTpaHEHHBIX B CBOEM  MECTHOCTH.
PackpsiBaTh conepkaHne NOHATHUS «OKU3HEHHAs
dopma opranuzma». BBIABIATE O0COOCHHOCTH
CTPOCHHUSI M JKU3HEACITEIBHOCTH PACTECHUM
pasHbIX  JKuM3HEeHHBIX  (opm.  [lpuBoauTh
IpPUMEpBl PACTEHUN Pa3HBIX KUZHEHHBIX (OpM.
BrisBisaTs 0COOCHHOCTH CTpOEHUS u
KU3ZHEAESITEIBHOCTU KUBOTHBIX pa3HbIX
*KU3HEHHBIX (opm. IlpuBoauTh TpPUMEpPHI
KUBOTHBIX  pPa3HBIX  JKM3HEHHBIX  (HOpM.
PackpsiBaTh conep:kaHue TEPMUHOB U TIOHATHH:
KOHKYpPEHIIUs, XUIIHUYECTBO, Mapa3uTHU3M,
MyTyaJIu3M, KOMMEHCAJIHU3M, HETPOPUIECKUE
B3aUMOJICUCTBUS.  XapaKTepu30BaThb  BUJIbI
Omotndyeckux B3auMojelcTBUil. OOBACHATH

CYIIHOCTh KOHKYPEHIINH, XUIIHUYECTBA,
napasuTusMa, MyTyalu3Ma, KOMMEHCAIM3Ma.
[IpuBoauTh IPUMEPBI OpraHU3MOB,
Y4aCTBYIOIINX B OMOTHYECKUX

B3aUMOJICUCTBUSIX pa3HbIX TUIMOB. OIEHUBAThH
3HaYEHHE OMOTHYECKUX B3aUMOJIEHCTBUN IS
CYIIIECTBOBaHUS OPTaHU3MOB B Cpelie OOMTaHUS.




Ne | HammeHoBaHHe KoandecTBo 4acoB OCHOBHBIEC BH/bI JeATEJILHOCTH DJIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NporpamMmbl padoThHI padoTHI o0pa3oBaTe/ibHbIE
pecypchbl
OO00CHOBEIBATH NEUCTBUE MPUHIIUIIA
KOHKYPEHTHOTO UCKIIFOUEHUSI
8 |Oxomorua BumoB u|| 9 0.5 PackpsiBath coJiepKaHue nousatus||\bubmmorexa HOK
MOTYJISTTHNA TTOTTYJISIITUS. OueHuBarh sgauenue||https://m.edsoo.ru/7f413b38

HEOJHOPOAHOCTHU CPEebl, PU3NUECKUX OapbepoB
A ocobeHHocTel  OWOJIOTMM  BHUIOB B
(GOpMHPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysinuid. [IpuBoaUTh MpUMEpPHl MOMYJIALUN
pa3HBIX BUJOB pAcTeHUH U  KUBOTHBIX.
XapakTepru3oBaTb OCHOBHBIE JKOJOTUYECKUE
HOKa3aTeu TIOTTYJISI MM YHCIICHHOCTb,
IUIOTHOCTh, BO3pAacTHAs W MOJIOBasi CTPYKTYpa,
pOXITaeMOCTh,  HPUPOCT,  TEMI  POCTa,
CMEPTHOCTb, MUTpaIus. PackpeiBath
coJiepKaHue TEPMUHOB U TMOHSTUH: AMHAMHUKA
MOMYJISLINH, OMOTHUYECKUI MOTEHILINAJ
HOMYJSAINHA, KPUBBIE BBDKMBAHUSA, (PAKTOPHI
CMEPTHOCTH, EMKOCTh cpenbl. OOBACHATH
3aKOHOMEPHOCTH pa3MelIeHUs ocobeit
NOMYJSIIMM ~ HAa  3aHUMAaeMOW  TEppPUTOPHUHU.
OnenuBath OMOTUYECKHI MOTEHIINAT
MO pa3HbIX OpPraHHU3MOB.
AHanM3UpoBaTh KpPUBBIE POCTAa YHCIEHHOCTH
HOMYJISIIIUU u KpUBBIE BbDKHUBAHMSL.
O60CcHOBBIBATH IPUYUHBI CAEpKUBaHU
OMOTHYECKOTO MOTEHIIMaia pocTa M MPUYUHBI
BCOBIIIEK  POXKAAEMOCTH Yy  OTICIBHBIX
OpPTaHU3MOB. [lepeuucnsarsb bakTopbl
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CMEPTHOCTH, PETYIHMPYIOIIHE  YUCIEHHOCTh
HOIYJISIIMKM pacTeHUH U )KUBOTHBIX. ONMCHIBATh
JKOJIOTMYECKHUE CTpaTeruu BUIOB. PackpbiBaTh
coaepKaHue TEPMHUHOB u MTOHSATUM:
JKOJIOTMYECKas HUIIA, BHJ, apeall, WHBa3usi.
XapakTepu3oBaTb ~ MHOTOMEPHYIO  MOJENb
sxonormdeckoit Humm Jx. M. XarumHcoHa.
[IpyBonuTE mNpUMEPHl SKOJIOTMYECKMX HMII
pa3HbIX BUJOB DPACTEHHH U  JKUBOTHBIX.
BpIsSBIATH OTIMYME DKOJTOTUYECKON HUILM BUA)
oT ero MeCTOOOUTaHMS. I'paduaeckn
u300paXkaTh MHOTOMEPHYIO MO/JIEIb
DKOJIOTMYECKOM HMIIM JJI1  PAa3HBIX BHUJOB.
BpiABIATE TpPUYMHBL pa3sIMYUd B pasMepax
DKOJIOTMYECKOM HHUIIM Yy pPasHbIX BHJIOB
pacTeHMi W JKMBOTHBIX. AHaJIM3UpOBATH
IIPUYMHBI " IOCIIEACTBHS CMEHBI
JKOJIOTUYECKON HUIIU

DKonorus
COOOIIECTB.
DKOJIOTrHYECKHe
CHCTEMBI

12

0.5

PackpsiBath conep:kaHue TEPMUHOB U TIOHATHH:
O6uorieHo3, obuoron. XapakTepu30BaTh OHOIIEHO3
u ero CTPYKTYpBI: BUJIOBYIO,
IIPOCTPAHCTBEHHYIO, TpO(pUYECKYIO.
[lepeunciaATs ¥ NPUBOIUTH IPUMEPHI CBA3EH
MEXy OpraHu3Mamu B OuoneHose. PackpbiBaTh

coaepKaHue TEPMHUHOB u MTOHSATUN:
JKOCUCTEMA, IIPOAYLEHTHI, KOHCYMEHTHI,
pEAYLIEHTEL, Tpoduueckue YPOBHH,

Tpoduyeckue (MUIIEBBIE) T1EMU W  CETH.

bubanoreka 1HOK

https://m.edsoo.ru/7f413b38
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Ne | HammeHOBaHMe KoanuectBo yacos OcHoOBHbBIE BU/IbI 1eSITeJIbHOCTH JIeKTPOHHbIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NPOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
Ha3zbiBaTh CTPYKTYpHBIE KOMITOHEHTBI
IKOCHUCTEMBI. XapakTepu3oBaThb (YHKIMH U
PUBOJIUTH MIPUMEpHI OpraHU3MOB B

HKOCHCTEME Ha OCHOBE MMEIOIMXCS 3HAHUH O
pacTeHusx, rpudax, OaKTepHsiX U >KUBOTHBIX.
OnucelBaTh KpyroBOpPOT BEIIECTB M IOTOK
sHeprun B dKocucTteMe. OOBACHATH PpOIb
OpPTaHU3MOB B OHOJOTHYECKOM KPYTOBOPOTE
BEIIECTB W TOTOKEe JHepruu. [IpuBoauTh
MPpUMEPLI OPraHU3MOB, 3aHUMAIONIUX PA3HBIC
ypoBHH Tpoduueckux mupamua. CoCTaBIATh
CXeMBl TIEpeHOCa BeIecTBA H DJHEPrHUH B
sKocucTeMmax (1enu mnuTaHus). PackpbeiBaTh
coJiepKaHUuEe TEPMUHOB U NOHATUM: IPOAYKIIHS,
Oouomacca, IKOJIOTUYECKast TUpaMU/Ia.
XapakTepu3oBaTh  IMpaBWIa  AKOJIOTHYECKHX
nUpaMul  4uceld, OWoMacchl H  JHEPTHH.

OOBACHATD IPUYUHBI paznuuuit B
OPOAYKTUBHOCTH Yy  Pa3HBIX  DKOCHCTEM.
[IpuBonuTh IIPUMEPBI IIPAaKTHUYECKOTO

IPUMEHEHHUS MIPaBWJI SKOJIOTMYECKUX MUPAMHUL.
CpaBHuBaTh  OumomMaccy M TPOIYKIIHIO
JKOCUCTEM Ccymu H  MUpOBOro OKeaHa.
PackpsiBaTh conep:kaHue TEPMUHOB U TIOHATHH:
CYKIIECCHS, KJIMMaKCHOE coo01IecTBO,
CYKLIECCUOHHBII pAn. XapakTepus3oBaTh
CYKIIECCUM:  IEPBHUYHBIE W  BTOPUYHBIE,
IPUBOJIUTH UX NMPUMEPHI U Ha3bIBATh NMPUYHMHBI
cMeHbl coobmecTB. CpaBHUBAaTh BPEMEHHBIE U
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KOpPEHHbIE OMOreoleHO3bl Ha KOHKPETHBIX
IpuMepax CBOE€H MeECTHOCTU. MoxenupoBaTh
pe3yNbTaThl Mpolecca CMEHbI OMOreoleHO30B
1OJ BJIMUSHUEM AaHTPOIOTCHHOTO  (aKTopa.
PackpeiBath copepkaHue TEPMHUHOB U MOHSITUI:
(UTOIUIAHKTOH,  300IUIAHKTOH,  SPYCHOCTb.
XapakTepu30oBaTh MPUPOJHBIE SKOCUCTEMBI, UX
OCHOBHBIE KOMIIOHEHTHI (Ha TMpUMeEpe o03epa,
XBOMHOTO ¥  HIMPOKOJIMCTBEHHOTO  JIEca).
OOBACHATH TNPHUYUHBI PA3TUYHON OHMOMACCHI
OPOAYLUEHTOB MW KOHCYMEHTOB B TMPUPOJHBIX
skocuctemMax. CoCTaBnsATh MNAcCTOMIIHBIE U
JNETPUTHBIE  LEMHW  MUTaHUS  IPUPOJHBIX
sKocucTeM. [IpuBOANTH MpUMEPHI OPraHU3MOB,
BXOJIAUIMX B  COCTaB  (PUTOIUIAHKTOHA,
300IJIaHKTOHa, OeHToca. OOOCHOBHIBAThH POJb
SAPYCHOCTH B JKM3HM HA3EMHBIX HKOCHCTEM.
CpaBHHBaTh OMOMaccy U MPOAYKIUIO BOJHBIX U
Ha3eMHBIX 9KOCHUCTEM. PackpriBaTh
coaepKaHue TEPMHUHOB u MIOHSATUI:
arpo3KoCHUCTEMa, arpoleHO03, MOHOKYJIbTYpa.
XapakTepu3oBaTb  OCHOBHBIE ~ KOMIIOHEHTBI
arpo3KOCHUCTEMBI. [TpuBoauTH pUMEpHI
arpo3kocucteM. CoCTaBiIsATh LENU HUTAHUS
arporieHo3a. OOOCHOBBIBATh NMPUYUHBI HU3KOH
yCTOMYMBOCTH  arpo3kocucreM. CpaBHUBaTh
arpo3KOCHUCTEMBI M MPHUPOAHBIE SKOCUCTEMBI.
XapakTepu30BaTh POJIb YEIOBEKA B COXPAaHEHUU
YCTOMYMBOCTH  arpo’KOCHCTEM. PackpbIBaTh




Ne | HammeHoBaHHe KoanuecTBO 4acoB OcHOBHBIE BU/IbI AeTEJIbHOCTH DJIEKTPOHHbBIE
n/mj| pasiesioB M TeM |[Beero Kontponbubie|[IpakTnueckue 00y4arouuxcs (undgposbie)
NporpamMmbl padoThHI padoTHI o0pa3oBaTejbHbIE
pecypchbl
COJIepKaHue TEPMHUHOB n TTOHSTHIA:
ypbosKkocucrema, CHUHAHTPONH3AIINA,
ropojcCKas dbopa, rOpoACKast dayHa,
OKOMOHUTOPUHT. XapaKTepu30BaTh OCHOBHEIE
KOMITOHEHTBI ~ ypOoskocucteM.  OmuChIBaTh
OMOJIOTHMYECKOE M XO3SHCTBEHHOE 3HAYECHHUE
ypOoskocucteM. [IpuBoauTh mOpuUMepbl U
OIICHUBATh COCTOSTHUE YpPOOIKOCHUCTEM CBOEH
MECTHOCTH. BBIABISATH 0COOEHHOCTH TOPOICKOMN
¢opsl u paynbl. CpaBHHBATh YPOOIKOCHCTEMBI
Y TIPUPOTHBIE SKOCUCTEMBI
10 ||buocdepa 6 PackpriBath conmepikaHue TEpMUHOB M IOHATHI:||bubirorexa HOK
riaobanabHas ounocdepa, )KMBOE BEIIECTBO, KOCHOE BEMIeCTBO,|https://m.edsoo.ru/7f413b38
3KOCHUCTEMA OMOKOCHOE BelIecTBO, OuoreHHoe BemiecTBO.||https://resh.edu.ru/?ysclid=lmdox450

IIpuBoguTH (bopMyIUpOBKH OCHOBHBIX
nonoxkeHud yuenus B. WM. Bepnaackoro o
ouocdepe. XapakTepu3oBarhb obnactu
Omocdepsl M WX COCTaB, Ha3bIBaTh OOJACTH
pacrpoCTpaHeHHsl ~ JKMBOTO  BeUIecTBa B
o0oyoukax 3eMIIM W BBISABIATH NPHYUHBI €TI0
pasIUYHOTO  pacmpeneneHus. llepeuncnsars
GYyHKIMM ~ KUBOTO  BemiecTBa  OMocGhepsl
(ra30Ba;1, OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHAA,
KOHIICHTpAIlMOHHAs, OnoxuMHUecKas).
[TpuBoauTh pUMEpBI npeoOpasyroniero
BO3JICUCTBUS JKUBOTO BEIIECTBA Ha OHoOchepy.
AHaHI/I3I/IpOBaTB U OLCHUBATH 6PIOJIOFPI‘{CCKyIO
uHopMaIio 0 TI00aTbHBIX AKOJIOTHYECKUX
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npobaemMax orocdepbl, TOTyIaeMyr0 U3 pa3HbIX
uctounnkoB. OuenuBath Bkiag B. W
Bepnanckoro, 3. 3tocca B CO3JaHUE YUYEHUS O
ouocepe. PackpeiBaTh copepkaHne TEPMUHOB
U TOHATHIL: rnobanpHasi ~ JKOCUCTEMA,
QUHAMHYECKOE  paBHOBECHUE, KPYTrOBOPOTHI
BEIIECTB, OMOreOXUMHUYECKHE IUKJIBL.
XapakTepu30BaTh 0COOEHHOCTH OHOC(EpPHI Kak
rJ100aJIbHOMI 3KOCUCTEMEI. Onpenenars
¢ynkuuio  Omochepsl B obecreueHUH
OMOreHHOI'0 KPYroBOPOTa BEILECTB Ha IUIaHETE.
XapakTepu3oBaTb OCHOBHBIE KPYTOBOPOTHI:
BOJIbI, yriepona, azoTa. CpaBHuBath
0COOEHHOCTH KpyroBOpoTa Pa3IMYHBIX
BemlecTB. OneHUBaTh 3HAUYEHUE KPYroBOpPOTa
BEIIECTB IS CYIIECTBOBAHUS KU3HU Ha 3emIe.
OOBSCHATH POJIb OPTAHU3MOB B OMOJIOTHYECKOM
KpYroBOpOTE BEILIECTB. BrrsaBisaTs
JTUHAMHYECKOE paBHOBecHE ounocdepsl.
PackpsiBath conep:kaHue TEPMUHOB U TIOHATHIM:
OMOMBI, TyHIIpa, XBOWHBIE Jeca, CMEIIaHHbIe
Jeca, IIMPOKOJMCTBEHHBIE  Jieca,  CTEIH,
CaBaHHBI, IMYyCTBIHH, TPOIMHYECKUE  Jieca,
BbICOKOTOphsi.  [loka3piBaTh Ha Kapre WU
XapaKTepu30BaTh OCHOBHbIE OHWOMBI CYIIIH.
CpaBHuBaTh OCOOCHHOCTH KIUMaTa, TIOYB,
pPaCTUTENBFHOTO W JKMBOTHOIO MHpa pa3HbIX
OMOMOB Cymu 3eMiIu. BBISBIATE NPUYUHBI
30HaJILHOCTH B Onocdepe
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11

YeoBek u
OKpY’Karollas cpea

PackpeiBath copepkaHue TEPMHUHOB U MOHSITUI:
atMocdepa, BEIIECTBA-3aTrPS3HUTEIIH,
NapHUKOBBIH  A((]PEeKT, «030HOBas JBIpay,
«KHCIIOTHBIE TIOKIHY, runpocdepa,
3BTpOodUKaIMs BOJOEMOB, TIOYBA, 3PO3Us TOYB,
MECTHUIIHIBI, IKOJIOTHYECKUMA KpH3HC.
AHanu3upoBaTh  AHTPONOTEHHbIE  (HAKTOPHI
BO3/ICUCTBUS Ha Ouocdepy (poib yeloBeKa B
OpUpo/e) Ha pas3HbIX OJTamax  pPa3BUTHL
YeJI0BEYECKOro 00IIecTBa. XapaKTepH30BaTh
rI100anbHbIe JKOJIOTHYECKHe po0OJIeMBI;
OCHOBHBIE HUCTOYHUKU aTMoc(hepHBIX
3arpsi3HEHUI;  SKOJOTHMYECKHe  MpOoOJeMBbl,
CBS3aHHBIE C YBEIWYCHHEM TpPAHCIOpTAa B
KPYIHBIX TOpoax; 3BTPOPUKALHUIO BOJOEMOB;
MOCTIEACTBHSI 3arpsi3HEHUSI BOJ XUMUYECKUMHU
BElleCTBAMM;  BO3/CHCTBHE  uelOBEeKa Ha
IIOYBEHHBIN IMOKPOB. PackpeiBaTh conepkaHue
TEPMHHOB u MOHSATHIA: COKpalleHHE
Omopa3zHooOpa3usi, OXpaHa MPUPOJBI, 0C000
oxpansiemble npupoanrbie Tepputopun (OOIIT),
OOTaHMYECKHI call, 300JOrMYECKHH TMapK.
XapakTepru30BaTh MIIAHETAPHYIO POJIb PACTEHUI
U )KUBOTHBIX. [IpUBOIUTE MPUMEPHI MPSMOTO U

KOCBEHHOTO  BO3JIEMCTBUS ~ Ye€JIOBEKa  Ha
pacTUTEIbHBIN u JKABOTHBIN MHP.
XapakTepu3oBaTh NpUHLOUNB  «BcemupHol

CTpaTeTHu OXpaHbl Npupoib». Ilepeduciiars
ocobennoctu pazmuunbix OOIIT. IlpuBoguTh

bubanoreka
https://m.edsoo.ru/7f413b38
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npumepbl OOIIT, pacnoysio’)keHHBIX B CBOEH
MeCTHOCTH.  Jloka3piBaTh  HA  NIpHUMeEpax
OMACHOCTh  COKpalleHHss  OWOJIOrMYeCcKOro
pazHooOpazust 3emiu. [IpuBomuTH TpUMEPHI
PEOKUX W MaJIOYHMCIICHHBIX BHUJIOB PACTEHUU U
JKUBOTHBIX CBOEW MECTHOCTH, 3aHECEHHBIX B
KpacHeie kHUrH peruoHoB M KpacHyro KHHTY
P®. PackpeiBaTh coacpKaHUE TEPMHHOB U
MOHATUI: pallMOHAIBHOE MPUPOIONOJIB30BAHUE,
YCTOMUYMBOE pa3BUTHE, MPUPOJHBIE PECYPCHI,
3KOJIOTUYECKU I cien. XapakTepus3oBaTh
OCHOBHBIE€ TPHUHLHUIBI YCTOWYUBOIO Pa3BUTHUS
yenoBeyectsa W npuponbl.  OnumceBaTh
HEUcYeprnaemMble U HCUEpIaeMble MPUPOIHbBIC
pecypcebl,  MOOYEPKUBas  OTHOCHUTENIBHOCTH
HEUCYEPNAeMOCTH  TMPUPOJHBIX  PECYPCOB;
XapakTepU30BaTh NPOLECCH] NX BO3HUKHOBEHUS
W YCIOBHS Cpebl, MPUBOIAIIME K HUX
dbopmupoBannio.  PackpeiBath  TPOOJIEMBI
palOHATBLHOTO MPUPOIOTIOIB30BAHUS u
HaXOJIUTh ITYTH UX PELICHUSI.

‘12 ||Pe3epBHoe BpeMs H 8 H

OBLLIEE
KOJIMYECTBO
YACOB Io
[IPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* buonorus. buonornueckue cuctemsl u nporeccel, 10 kmacc/ Tepemor A.B., Iletpocosa P.A.,
OO6miecTBO c OTpaHUYEHHOUN OTBETCTBEHHOCTHIO «101] MHEMO3UNHA»
* buonorus. buonornueckue cuctemsl u nporecchl, 11 kmacc/ Tepemor A.B., Iletpocosa P.A.,
O61ecTBO ¢ orpann4eHHOM oTBeTcTBEHHOCTHIO « MOl MHEMO3UHA »

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIS
1. buonorus: B 3 1. / 1. Tetinop, H. I'pun, Y. Crayt ; nox pexa. P. Conepa. — M.: JlaGopaTopust

3HAHWM, 2022
2. Bepsunmun H. M., Kopcynckas B. M. OOmas meroauka mpenojaBaHus OHMOJOTHH. — M.:
[Ipoceemenue, 1972

3. Monekynsapuas Ouornorust kierku: B 3 T. / b. Amsbeprc u np. — M.; Wxesck: HUIL]
«PerynsipHasi ¥ xaoTuyeckass JUHAMHUKa», MHCTUTYT KOMIBIOTEpHBIX HcchenoBanuii, 2013.
4.006mas  Meroguka  oOydyenwst Omomormu B mkoine / T. B.  liBaHosna,
E. T. bpoBkuna, I'. C. Kanunosa u ap.; mox pea. T. B. UBanosoii. — M.: Jlpoda, 2010. — 271 c. —

(Poccuiickas aKkaJgemMus oOpa3oBaHUs - YUUTEIIIO).
5.Ilonar E. C. u Tp. Hosrie IeJarornyecKue u nH(pOpMaIMOHHBIE
TEXHOJIOTUM B  cucremMe oOpasoBanus. — M.: Axkagemmsa, 2001. - 272 c.

6. TepemoB A. B. buonorusi. buonorudeckue cucrembl u mporecchl. 10 kimacc: mocodue st
caMOCTOsITeNIbHOW paboThl oOyuaronmuxcsi (yriyOneHHslid ypoBeHb) /A. B. Tepemos, P. A.
ITerpocoga. - M.: Muemo3uHa, 2015. - 343 c
7.TepemoB A. B. buonorus. buomornueckue cuctemsl u npoueccbl. 10-11kmacchr
(yriyOsieHHBIH YpOBEHB): MeToA. mocooue s yuutens /A. B. Tepemos, P. A. [lerpocoBa. — M.:
Mmuemosuna, 2015. — 168 c.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.bubimoreka I1OK https://m.edsoo.ru/7f413b38
2.https://resh.edu.ru/?ysclid=lmdox450i1h650242889
3.https://school.mos.ru/?ysclid=lmdoydOvtu41128152
4.https://uchi.ru/?ysclid=lmdozia4z95093200






