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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma no y4deOHomy mnpeamery "buosorus" (manee - GuOJOrMsl) Ha YPOBHE CpeaHEro oOmiero oOpazoBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepannny,
dI'OC COO, Konuenmuu npenojaBanus yueoOHoro npeamera « buonorus» u 0CHOBHBIX MOJOXKEHHUH (enepanbHON paboueit
IPOrpaMMbl BOCIIUTAHUS.

VYueOHubiit npeaMer «buosorus» yrinyonaéaHoro ypoHst uzydeHus (10—11 kimacchbl) sBIsIETCS OJHUM W3 KOMIIOHEHTOB
npenMeTHor obnactu «EctecTBeHHO-HayuHble TipenMeTby. CormacHo mosoxkeHussMm OI'OC COO npodunbHbie yuyeOHBIC
IPEeIMEThI, U3y4aeMble Ha YriyOlIE€HHOM YPOBHE, SIBJSIFOTCS clocoOoM aupdepeHuuanun o0y4eHHuss Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUsl M MPU3BaHbl 00ECIEUUTh MIPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIUM, CPEAHMM OOIIUM, CPEIHUM
npodeCCHOHANBHBIM U BBICHIMM OOpa3zoBaHHeM. B TO ke BpeMs KaXIbIH M3 3TUX Y4E€OHBIX NMPEIMETOB JIOJKEH OBITH
OPUEHTHPOBAH Ha NPUOPUTETHOE pEUIEHHE OO0pa30BaTEIbHBIX, BOCIMTATEIbHBIX U PA3BUBAIOLIMX 3aJa4, CBSI3aHHBIX C
npodopueHTaIel 00yJaromuXcsl ¥ CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHON 00JIacTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C
ouonoruen, MEAUIIMHOMN, SKOJIOTHEN, ICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY npeamety "buosiorus" naér npeacraBieHre o LEIN U 3a/1a4ax U3y4eHUsl y4eOHOro npeaMera
«buonorus» Ha yrayOnEéHHOM YpOBHE, omnpeaenseT oO0sA3aTenbHOE (MHBAPUAHTHOE) IMPEAMETHOE COAEpXKaHUE, €ro
CTPYKTYPUPOBAaHUE [0 pasfejaM M TEeMaM, paclpeleleHHe IO KiaccaM, PEKOMEHAYET IOCIEA0BATEIbHOCTh W3y4YEHUs
y4e0HOro Marepuana ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTMKH Y4EOHOr0 MpOIecca, BO3PACTHBIX
oco0eHHoOcTel oOyyatonuxcs. B mporpamme no 6MoJ0ruM peann30BaH MPUHIUI TPEEMCTBEHHOCTH € U3y4YE€HHUEM OMOJIOTHH
Ha YpPOBHE OCHOBHOIO oOmHIeEro o0Opa3oBaHus, Onarojaps 4eMy IMPOCMATPUBAETCS HAMPABICHHOCTh Ha IMOCJENYHOIIEe
pa3BuTHE OHOJIOTMYECKUX 3HAHUN, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOIO MMPOBO33PEHMUS,
HKOJIOTMYECKOr0 MBILIJIEHUS, MPEICTABICHU O 3J0pOBOM 00pa3e >KW3HM, Ha BOCHHUTAHUE OEpPEKHOrO OTHOIIEHHUS K
OKpy’Karolllel MNpuponHoil cpene. B mporpamme mo OHMOJIOrMM Takke IOKa3aHbl BO3MOYKHOCTH Y4YEOHOro IpenMera
«buonorus» B peanmzanuu TpedboBanuii @I'OC COO k nmiuaHUPYEMbIM JUYHOCTHBIM, METANPEIMETHBIM M IPEIMETHBIM
pe3yipTaTaM OOydeHUs U B (POPMHUPOBAHUM OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEJIbHOM AEATEIHLHOCTH OOY4YarolUXCsl IO
OCBOCHHIO COJIEpkKaHUs OMOJIOrMYECKOro 0Opa30BaHUs Ha YPOBHE CPEAHETO OOLIEro 00pa3oBaHMUsL.



Y4eOusblit npeamet «buosorus» Ha ypoBHE CpeaHEro oo1ero oopa3oBaHus 3aBepiiaeT OHoJIorndeckoe 00pa3oBaHue B
IKOJIE M1 OPUEHTUPOBAH Ha PacIIUpPEHHE U YIi1yOJeHHe 3HAaHUM 00yJyaronuxcs 0 )KMBOM MPHUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHON OMOJIOrUH, SMOPUOJIOTUHA U OMOJIOTUH PA3BUTHSI, TEHETUKHU, CEJIEKIUH, OMOTEXHOJIOTUH, IBOTIOLMOHHOTO YUYEHUS
Y DKOJIOTHH.

N3yuenue yue6HOro npeamera «buosorus» Ha yriyOoJeHHOM YPOBHE OPHUEHTHPOBAHO HA MOJATOTOBKY O0OYYarOIIUXCS K
NOCIEAYIOIIEMY MOJYyYEHUI0 OHOJOrMYEcCKOro 0Opa3oBaHUS B By3aX M OpraHU3alUsX CpeaHero mnpodeccruoHaIbHOro
obpazoBanus. OCHOBY €ro cojAep)KaHHs COCTaBJIIET CHCTeMa OHMOJOrMYECKMX 3HAHWM, MOJyYEHHBIX MpPU H3Y4YECHUU
00y4arOUIMMUCS COOTBETCTBYIOLMX CHCTEMAaTUYECKUX pa3ZesioB OMOJOrMM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, B
10-11 xmaccax 3TH 3HaHMs NOJY4arOT pa3BUTHE. Tak, pacIIMpeHbl U YIIIyOJieHbl OMOJIOTMYECKME 3HAHHUS O PACTEHHUSX,
KUBOTHBIX, Tpubax, OakTepusx, OpPraHM3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HU, JOMOJHUTEIBHO BKIIOUYEHBI
OMOJIOTUYECKUE CBEICHUS NMPHUKIAJHOTO U MOMCKOBOIO XapakTepa, KOTOPble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHPBI IS
nocieayoomero Beibopa mpodeccun. Bo3mokHa Takke HMHTETparusi OMOJOTHMYECKHX 3HAHWUH C COOTBETCTBYIOIIMMH
3HAHUSMHU, IOJYYEHHBIMU O0YYaIOIIMMHUCS NPU U3y4EeHUU PUNKH, XUMUH, reorpaduu 1 MaTEMAaTUKH.

CrpykTypa mporpamMmsbl 1o ydyeOHOMY mnpeamery "buomoruss" oTpaxaeT CHUCTEMHO-YPOBHEBBIH M 3BOJIOLMOHHBIN
MOAXOJIbI K M3ydeHUI0 Onosioruu. CorjiiacHO UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJIS1 dKUBBIX CUCTEM
pPa3HOro0 YpPOBHSI OpraHHU3allM, HBOJIOLIUU OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHHUs OMOJIOrMYECKOro pa3HooOpa3us
mianetsl. Tak, B 10 kjacce M3y4yaroTCs OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOM OMOJOrUM, 3MOPUONIOTMH W OUOJIOTHU
Pa3BUTHS], TEHETUKU U CEJICKIIUU, OMOTEXHOJIOTUHA U CHHTETUYECKOM OMOJIOTHH, aKTyaIU3UPYIOTCS 3HaHUSI 00YJarOIIUXCsl 1O
OOTaHMKE, 300JI0T'MH, AHATOMUH, (PU3NO0JIOTMH YenoBeka. B 11 knacce u3yyarorcs 3BONIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU
U yueHue o ouocdepe.

VYueOublii npeamer «buonorus» nmpu3BaH 00eCeYUTh OCBOCHHE O0YYAIONIUMUCS OMOJIOTHYECKUX TEOPHl M 3aKOHOB,
U7, IPUHLIKIIOB U MPABUJI, JIEKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, 3HAHUN O CTPOCHUM,
MHOTrooOpa3uu U OCOOEHHOCTSIX KIETKH, OpraHu3Ma, NOMYJSLHH, OMOLIEHO03a, SKOCHCTEMBI, O BBIJAIOLIMXCS HAYYHBIX
JOCTUKEHMSIX, COBPEMEHHBIX MCCIIEI0BaHUSAX B OMOJIOTUH, MPUKIAIHBIX aclleKTax OMOJOrudeckux 3HaHui. s pa3Butus u
HNOJJepXKaHUsl MHTEpeca O0yJaromuxcss K OMOJIOTMH HApsiAy CO 3HAUUTEIbHBIM OOBEMOM TEOPETUYECKOrO Marepuaa B
COJEP’)KaHUM TPOrPaMMbl IO OMOJIOTMHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHUS M PA3BUTHUS TOM WM MHOU



obnacTé OHMOJOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEHICHHE BAXKHEUIINX OHOIOTUYECKUX U
HKOJIOTUYECKUX MTPOOIIEM.

Lens n3yuenus yueOHoro npeamera «buosiorus» Ha yriryOJIEHHOM YpOBHE — OBJIAJIEHUE O0Y4YarOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-()YHKIIMOHAJILHOW OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHra M MPUOOpPETeHHE YMEHHWI HCIIOJIb30BaTh 3TH
3HaHUSA B (POPMUPOBAHMM MHTEpEca K ompeaesEéHHON 001acTh MpodeCCHOHANBHON NESITEIHbHOCTH, CBI3aHHON ¢ OMOJIOTHEH,
WM K BBIOOPY yueOHOro 3aBe/IeHUs JIJIsl IPOAOJKEHUSI OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonmorus» Ha yriiyOJ€HHOM YpPOBHE OOECIIE€UMBAETCS PELICHUEM
CIIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYAIOLUIUMUCS CUCTEMbI OMOJIOIMYECKHUX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHILIEMIHUSAX,
TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUJIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPA; O
CTPOEHUHU, MHOI00Opa3suu U OCOOEHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKA, OpraHu3M, MONYJSALus, BHUJ, OMOreOolEeHO3,
ounocdepa); 0 BELIAIOIMIUXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEOBAaHUIX B OMOJIOTHH;

O3HAKOMJICHHE OOY4YaloIMXCsl C METOAAMM IIO3HAHMS JKMBOW MPUPOABL: HMCCIEI0BATEIbCKUMH  METOJaMU
OMOJIOTMYECKUX HayK (MOJIEKYJIIPHOU U KJIETOYHOW OMONIOrMH, SMOPUOJIOTUN U OUOJIOTUN Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM W CHUHTETHYECKOW OHMOJOrMM, MajJeOHTOJIOTHUHU, JKOJOTHUH); METOJAaMHU CaMOCTOSITEIHOTO TPOBEICHUS
OMOJIOTMYECKUX UCCIIEI0BaHUM B JIaOOpaTOPUH U B Npupoe (HalOt0ieH!e, U3MEPEHUE, SKCIIEPUMEHT, MOAECITUPOBAHHE);

OBJIaJIeHHE O0YYaIOUIMMUCS YMEHUSAMH: CaMOCTOSATEIbHO HAaXOAUTh, aHAJTU3UPOBATh U MCIOIb30BATh OMOJIOTHYECKYIO
uH(GOpPMAIUIO; MOJIb30BaThCSI OMOIOTMYECKOW TEPMHUHOJIOTMEW M CHUMBOJIMKOW; YCTaHABIMBATh CBA3b MEXIY pPa3BUTHEM
OMOJIOTUH U COLMATIbBHO-3KOHOMHYECKMMH M 3KOJOTMYECKUMHU MPOOJIEMaMU YEI0BEUYECTBA; OLIEHUBATh MOCIEACTBUS CBOEH
JESATENILHOCTH 10 OTHOILEHUIO K OKpY)Karolleld NMPUPOIHON Ccpele, COOCTBEHHOMY 370pPOBbIO U 3I0POBBIO OKPYXKAOIINX
Jr0/ieii; 00OCHOBBIBATh U COOJIOATh MEPhI MPOPUIaKTUKN MHPEKIMOHHBIX 3a00I€BaHM, IpaBUiia MOBEACHUS B MIPUPOJIE U
obecrieueHus1 OE30MaCHOCTH COOCTBEHHON KU3HEAESITEIbHOCTH B YPE3BBIYANHBIX CUTYalMSIX MPUPOIHOTO U TEXHOT€HHOIO
XapakTepa; XapaKTepru30BaTh COBPEMEHHbIC HAyYHBIE OTKPHITHS B 00JaCTH OMOJIOTHH;

pa3BUTHE y O0yUaIOIUXCA MHTEIUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B MPOLECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS
OTKPBITUSIMU U COBPEMEHHBIMH HCCJIEIOBAaHUSMU B OHOJIOTHHM, pellaéMbIMU €10 HpoOsieMaMu, METOAOJIOTUeH



OMOJIOTUYECKOTO HCCJICIOBAHUS, TPOBEICHUS HKCIICPUMCHTAIBHBIX HWCCICIOBAHUMA, PEIICHUS OWOJIOTMYECKUX 3ajad,
MOJICTUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCTIUTAaHUE y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOIICHHS K XWUBOW MPUPOJIC B IIEJIOM U K OTIACIBHBIM €€ O0OBEKTaM M
SBIICHUSAM; (OPMHPOBAHWE DKOJOTHYECKOH, TCHETHMYECKOW TPaMOTHOCTH, OOIIECH KYJIbTYphl IOBEICHUS B TIPHUPOJC;
WHTErpallii €CTECTBEHHO-HAYYHBIX 3HAHU;

pHOOpeTeHHEe OO0YJarOIUMHUCS KOMIICTCHTHOCTH B PAIlMOHAJILHOM IPHUPOJIONOJIB30BAaHUHU  (COOIOICHHUE TTPABUIT
MOBEJCHHUS B TIPUPOJIC, OXpaHbl BHJOB, DKOCUCTEM, OmoOC(hEphl), COXpaHEHUU COOCTBEHHOTO 30POBbSI M 3I0POBBS
OKpYKaroIuX el (coOmoaeHuss Mep npoduIakTUKU 3a00JieBaHUM, o0ecrieueHre 0e30MacCHOCTH JKU3HEICSITEIIbHOCTH B
Ype3BbIYAWHBIX CUTYAIUAX MPUPOJHOIO M TEXHOT€HHOI'O0 XapakTepa) Ha OCHOBE MCIIOJb30BaHUS OMOJIOTMYECKUX 3HAHUU U
YMEHHH B MIOBCETHEBHOM JKU3HU;

CO3/IaHKM€ YCIOBUU 11 OCO3HAHHOTO BBIOOPAa OOYYAIOMIMMUCS WHAMBUAYaJIbHOW 0Opa3oBaTEIbLHOM TpPaeKTOpUH,
CIIOCOOCTBYIOIIECH TMOCIEAYymeMYy TpPo(PecCHOHATFHOMY CaMOOIPENCICHNI0, B COOTBETCTBUUM C WHIWBHIYAJIbHBIMU
WHTEpECaMH U MOTPEOHOCTSIMU PETHOHA.

OO6miee yKcI0 YacoB, OTBEJACHHBIX HA M3ydyeHHE OMOJIOrMH Ha yriyOJE€HHOM YpOBHE CpPEeIHEro oOIiero oopasoBaHus,
coctanisieT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHM3alMOHHBIX ()OPM, METOJIOB U CPEACTB OOyUCHHS OMOJIOTMH OCYIIECTBISIETCS ¢ YIETOM CHCIU(UKN ero
CONEpP)KaHWS W HAIPABJICHHOCTH Ha TMPOJOJDKEHHWE OHMOJIOTHYECKOTO O0pa3oBaHUsS B OPraHM3AIUAX CPEIHETO
pohecCUOHATBHOTO U BBICIIIEr0 00pa30BaHMS.

O0s13aTenbHBIM YCIOBHEM MpPU 00yYEHUU OMOJIOTUU Ha YriayOJEHHOM YPOBHE SIBISIETCSl IPOBEJCHUE JTa00PATOPHBIX U
MpakTUYeCKUX pador. Takke ydacTue OOYyYarOMIMXCS B BBINOJIHEHUM MPOEKTHBIX M Yy4e€OHO-MCCIEeNOBaTEIbCKUX PaloT,
TEMaTHKa KOTOPBIX OMPEACISICTCS] YIUTEIeM Ha OCHOBE WMEIOIIMXCS MAaTepHaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
NPUPOIHBIX YCIOBUH.



COAEPXAHUE OBYYEHUSA
10 KVIIACC

CopepxaHue MnporpamMbl, BbIIEIEHHOE KYPCUBOM, HE BXOJIUT B NMPOBEPKY TOCYAAPCTBEHHOM WTOrOBOM aTTecTaluu
(T'NA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi OMOJOrMsl — KOMIUIEKCHass Hayka. Kparkas ucropus pa3BuTusi Ouosoruu. buonormueckue Hayku M
u3ydaeMble UMHU 1poOsieMbl. OyHaaMeHTalbHbIE, TPUKIIAHbIE U TIONCKOBBIE HAYYHbIE UCCIIEIOBAHUS B OMOIOTHH.

3HaueHue 61oJaoruu B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAay4YHOM KapTuHbl Mupa. IIpodeccun, cBsizaHHbIE C
Ouonorvell. 3HaueHUE OWUOJIOTMM B TPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKAa: MEAMIIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOIBI.

JdemoHcTpanumn

[loptpetsl: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Hapsun, VY. T'apseii, I'. Mengens, B. .
Bepnanckuii, U. I1. TlaBmos, . . MeunukoB, H. 1. BaBunos, H. B. Tumodeer-PecoBckuii, /. Yorcon, ®@. Kpuxk, /1. K.
benses.

Tabmuup! u cxembl: «CBsi3b OMONOTUU C APYTUMH HayKamu», «CrucreMa OMOJIOrMYeCKUX HaYK.

Tema 2. )KuBble cUCTeMbI U UX U3yYeHHE

JXuBble cuctembl Kak NpeAMeT u3ydeHus Ouosnoruu. CBONCTBA >KMBBIX CHUCTEM: €IUHCTBO XMMHUYECKOI'O COCTaBa,
JUCKPETHOCTh W LEJIOCTHOCTb, CIIOXKHOCTb W  YHOPSJAOYEHHOCTb CTPYKTYpBl, OTKPBITOCTb, CaMOOpPraHU3aLIMs,
CaMOBOCIIPOU3BEJICHUE, PA3APAKUMOCTh, U3MEHUYHBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHu3alMy XUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIM, MOIYJIALIMOHHO-
BUJIOBOI, PKOCHCTEMHBIH (OroreoreHoTu4eckuii), ouocdepusiil. [lpomeccrl, mpoucxoasiue B KUBbIX cucteMax. OCHOBHBIE
npU3HaKHU KUBOro. JKu3Hp kak (opma cymecTBoBaHusi Matepun. Hayku, n3yuaroniye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX
OpraHu3alIuu.



N3ydenue xuBbIX cucreM. MeToibl Ononornyeckoil Hayku. HaOmonenue, nusmepenne, 3KCIepuMeHT, CUCTEMaTH3alus,
MeTaaHan3. [IoHsTHE O 3aBHCUMON M HE3aBUCHUMOMW nepeMeHHOol. [lnannpoBanue sxcniepumenTa. [loctaHoBKa M IpoBEpKa
runiote3. HyneBast rumnore3a. llonstue BbIOOPKM M €€ AOCTOBEpPHOCTh. Pa3dpoc B Ouosiormueckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYYECHHBIX PE3YyJbTaTOB. [IpUUMHBI UCKaXKEHUS PE3yJIbTATOB dKCNepuMeHTa. [[OHATHE CTaTUCTUYECKOTO
TecTa.

JdemoHcTpanumn

Tabmuuel 1 cxembl: «OCHOBHBIC TPU3HAKU JKU3HW», «buonorndeckue cucreMbl», «CBOMCTBA XKHUBOW MAaTEPHH»,
«YpOBHU OpraHu3alvu >KUBOW MpUpOAbD», «CTpOEHHE MKUBOTHOM KIETKW», «TKaHUW >KUBOTHBIX», «CHUCTEMBI OpPraHoOB
YeJIOBEYECKOro opranuzmay, «buoreonenosy, «buochepay, «MeTobl U3ydeHUs! >KUBOU MPUPOIBD».

O6opynoBanue: mabopaTopHOEe 00OPYIOBAHUE IS MPOBEACHMS HAOIOICHN, U3MEPEHUM, YKCTIEPUMEHTOB.

IIpakTuyeckas padora «l/icnonb30BaHUE pa3IMYHBIX METOAOB MIPU U3YUEHUHU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTKku

Krnerka — cTpykrypHO-(DyHKIIMOHANIbHASA eMHULIA )KUBOTO. icTopus oTkpeiTus kietku. Padotsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBann, M. llIneitnen, P. BupxoB). OcHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUHU.

Metoapl MOJIEKYJASIPHON W KIJIETOYHOM OHMOJIOTUM: MHUKPOCKOMMS, XpomaTrorpadus, 3JeKTpodope3, METO] MEUYEHBIX
aToMoOB, auddepeHnraiIbHoe MeHTpU(PyrupoBanue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue @uUKCUPOBAHHBIX KIEMOK.
DneKTpoHHAast MUKpockonusl. Kongoranvuas muxpockonus. BumanvHoe (npustcusHenHoe) usyieHue Kiemox.

JdemoHcTpanumn

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

Tabmuupt u  cxembl: «CBETOBOM MHUKPOCKOMN», «DIEKTPOHHBIM MUKpockon», «McTopusi pa3BUTHS METO/OB
MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIMpPEapaThl PaCTUTEIbHBIX, >)KUBOTHBIX U OaKTEPUAIbHBIX KIIETOK.

IpakTtuyeckas padora «/3ydeHue MeTOAOB  KJIETOUYHOM  Ouojoruu  (xpomarorpadus, 3iaekTpodopes,
muddepennmanbHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKH



XHAMUYECKUH COCTAaB KJIETKU. Makpo-, MUKPO- ¥ yIbTPAMUKPOAJIEMEHTHI. Bosa u €€ poiib Kak paCTBOPUTEIIS, pEareHTa,
y4acTHE B CTPYKTYPUPOBAHMU KIIETKH, TEIUIOPETyJsiluu. MuHepaibHble BelecTBa KIETKU, UX Ouonoruyeckass poib. Poib
KaTMOHOB M AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buomornueckue noauMmepsl. benku. AMUHOKHCIOTHBINA cocTaB 0enkoB. CTPYKTYpbl
oenkoBoi Monekyinbl. [lepBuyHas cTpykTypa Oenka, MenTHIHAS CBsA3b. BTOpU4YHAas, TpeTUYHAasi, YETBEPTUYHAS CTPYKTYPHI.
Henatypanus. Coiicta 6enkoB. Knaccudukanus 6enkoB. buonorunueckue QyHkiuu 6enkoB. [lpuonai.

VYrneBonbl. MoHOcaxapuapl, Jucaxapujbl, OJIUrocaxapuibl U moiucaxapuipl. OOmMI MiaH CTPOCHUS U (PUIUKO-
XUMHUYECKUE CBOICTBA yrieBo10B. buosiornueckne pyHKIIMU yrieBOI0B.

Jlunuasl. T'uapodunsHo-ruapodobHbie cBoiicTBa. Knaccudukauus aunuaos. Tpurmuuepuasl, Gocdoaunuabl, BOCKH,
crepouipl. buonornyeckue QyHkuuu aunuaoB. OOIMe CBOMCTBA OMOJOTHYECKHMX MEMOpaH — TEKy4ecTbh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Ctpoenune HykinenHoBbIx kuciaoT. Hykieotuasl. [IpuHIMI KOMILIEMEHTapHOCTH.
[TpaBuno Yapradda. Crpykrypa JHK — nBoitnas cnupans. Mectonaxoxaenue u ouonornueckue Qynkiuu JJHK. Bums
PHK. ®yukunn PHK B kietke.

Crpoenue wmonekynsl AT®. Makposprudueckue cBsizu B Mojekyie AT®. buonormdyeckue ¢ynkuun ATO.
BoccraHoBiIeHHBIE IEPEHOCUMKHY, X QYHKIIMHU B KIIEeTKE. /pyeue nyxieosuompugocphamor (HTP). CexkBennpoBanue JHK.
Memoowl cenomuru, mpaHcKpunmoMuKuy, nPoOmMeoMuKuU.

CrtpykTypHas Ouosiorusi: OMOXUMUYECKUe U OMo(PU3NIECKre UCCIEAOBAaHUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomMonekyn. Modenuposanue cmpykmypvl U QyHKYuti OUOMONEKYNl U ux Komnaekcos. Kommwvromepnoui ousaun u
Op2anuyecKull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JemoHcTpanumn

[Toprperst: JI. [Tomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHne XUMHYECKMX DJJIEMEHTOB B HEXKHMBOM MNpuUpoae», «PacmpeneneHne XUMHYECKHX
AJIEMEHTOB B KUBOU IIPUPOCH.



Tabmuub! u cxembl: «Ilepuoanueckas Tabaua XUMHUYECKUX 3JIEMEHTOBY», «CTpOeHUE MOJEKYIbl BOJbIY, «BemecTa B
cocTaBe OpraHu3mMoB», «CTpoeHue MoJeKynbl Oenka», «CTpyKTypbl O€IKOBOW MOJEKyJIbl», «CTpOeHHE MOJEKYI
YIJIEBOJOBY, «CTpOeHNE MOJNEKY JIMUAOBY, «HykiienHoBsie Kucinotsy, «Ctpoenne MoneKyiasl ATO».

O6opynoBaHue: XMMUYECKas 1Mocyia 1 000pya0BaHUE.

JlaGopaTopHas padora «O0HapyKeHHE OCIIKOB C TTIOMOIIbIO KAUECTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccnenoBanre HyKJIEMHOBBIX KUCIIOT, BHIIEICHHBIX U3 KJIETOK PA3JIMUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u QyHKIMHU KICTKH

Tunel KJIETOK: dyKapruoThueckas U npokapuorndeckas. CTpyKTypHO-(yHKIMOHATIbHBIE 00pa30BaHUs KIETKU.

Crtpoenue nmpokapuoTuueckoil kietku. Kierounas crenka 6akrepuil u apxeil. OcCOOEHHOCTH CTPOEHUS TeTepoTpOodHOM
¥ aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MEeCTO U poiib IPOKAapHOT B OMOLIEHO3aX.

Crpoenne u (pyHKIIMOHUpPOBAHUE dyKapuHoTUYecKOM kieTku. [Inazmaruueckas memOpana (tuiazmanemma). CTpykTypa
TIa3MaTHIeCKOi MeMOpaHbl. TpaHCTIOPT BEMIECTB Uepe3 MIa3MaTHIeCKyt0 MeMOpany: maccuBHbIN (quddy3usi, odaeruyénnas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lomynponuiiaemocts MeMOpanbl. Pabota HaTpuii-
KaJMEBOr0 Hacoca. DHJOIMUTO3: MUHOLUUTO3, (harouTo3. Jk3ounuto3. Kinerounas crenka. CTpykTypa U (yHKIMH KJIETOYHON
CTEHKHU PacTeHHi, rpruOOB.

Huronnasma. I{uto3ons. [{utockener. [[BrkeHue nurtoriasmbel. OpraHoupl KieTku. OmHOMEMOpaHHBIC OPraHOWIbI
KkieTku: sHpomnazMaruyeckas cetb (DIIC), anmapar [ombaku, TU30COMBI, MX CTpoeHHME W (QyHKUMU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHoOHI0B KiIeTKH. CTpOoeHHE TPaHyISIPHOrO peTuKyiyma. Mexanuzm Hanpasnenus oenxkos 6 IIIC.
Cunre3 pacTBOpUMBIX OenkoB. CHUHTE3 KIETOYHBIX MeMOpaH. ['nmaakuil (arpaHylsipHbIN) dHIOTUIa3MAaTUYECKUN PETUKYIIYM.
CexpetopHas dhyHkiusa annapara ['onbmku. Moougurkayus 6enxos 6 annapame I'onvoocu. Copmuposka b6enkos 6 annapame
Tonvoorcu. TpancnopT BellecTB B KieTke. Bakyonu pacturenbHbix kieTok. Kiierounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUIbl KJIETKU: MHUTOXOHJPHH, IUIACTUIBL. [Ipoucxodscoenue MumoxoHOputi u HIACMUO.
Cumobuocenes (K.C. Mepeosckosckui, JI. Mapeynuc). CTpoeHne W (PyHKUMM MHUTOXOHApUM W tuiactuia. l[lepBuunbie,
BTOPUYHBIE U CIIOKHBIC TUIACTHIBI (POTOCHHTE3UPYIONINX DYKAPUOT. XJIOPOILIACThI, XPOMOIUIACTHI, JEMKOMIIACTHI BBICIITUX
pacTEeHUM.



HememOpannsie opranounbl kietkd CrpoeHue u (yHKIHMH HEMEMOpPaHHBIX OPraHOMJOB KIETKH. PuOOCOMBI.
Ilpomeosrcymounvie unramenmol. MUKpOUIAMEHTBL. Axmunogvle Mukpoguiamenmsi. MpllIeUHbIE KIETKU. AKmMuHo8bvie
KOMNOHeHmbl HembluleuHblx kiemok. Mukporpyoouku. Kinerounsiii nentp. CTpoeHHe U ABUKEHHUE KTYTUKOB U PECHHUYEK.
MukpoTtpybouku uurTomnasmsl. LleHTpuons. berku, accoyuupoeanmvie ¢ MUKpOQDUIAMEHMAMU U MUKDOMPYOOUKAMU.
MomopHhuvie 6enku.

Anpo. Obonouka spa, XpoMaTHH, KapuoIjia3ma, sAPBIIIKY, UX CTPOCHUE U QPYHKIUHU. SaepHbId OEIKOBBIM MaTpPUKC.
[TpocTpaHcTBEHHOE PaCIOIOKEHUE XPOMOCOM B HHTEP(hA3HOM sAape. Dyxpomamun u cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. JJunamuxa 10epHou 00010uKu 8 Mumo3se. HAoepuwviii mpancnopm.

Knerounsle BkimtoueHusi. CpaBHUTEIbHASI XapAKTEPUCTUKA KIETOK 3YKapUOT (paCTUTEIbHON, dKUBOTHOM, TPUOHOM).

JemoHcTpanumn

[Toprpersl: K.C. MepexkoBckuii, JI. Maprymnuc.

Ta6muub! u cxeMbl: «CTpoeHHE 2YKapHOTUIECKON KIETKI», «CTpOeHHE JKUBOTHOU KIIETKNY, «CTpOeHHE pacTUTEIbHON
KIIETKW», «CTpoeHrne MUTOXOHAPUNY, «Anpo», «CTpoeHHE MPOKAPUOTUYECKON KIIETKW.

O6opyznoBaHue: CBETOBOM MUKPOCKOI, MHKpPOMNPENapaTbl PAacTUTEIbHBIX, >KUBOTHBIX KJIETOK, MHUKpPOIIpEnapaThl
OaKTepuaIbHbBIX KJIETOK.

JlabopaTopHas padora «l3ydeHne CTpOCHHUS KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yueHre cBONCTB KIETOYHOU MEMOpaHBD».

JlabopaTopHas padora «lccnenoBaHue mia3Moian3a 1 AMIa3MoJIn3a B pAaCTUTENbHBIX KIETKAX.

IIpakTnueckas padora «l3ydeHne IBHKEHHSI LIUTOILIIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0OMeH BeleCTB U NMPeBPAallleHUE YJHEPTUU B KJIeTKE

Accumuianus W JAUCCUMUIISIIUS — JBE CTOPOHBI MeTabonu3Mma. Tumbl OOMEHa BEIIeCTB: AaBTOTPO(HBIN U
rerepoTpodHbIi. YyacTue KMCI0poia B OOMEHHBIX Mpolieccax. JHEPreTHUecKoe ooecrneueHue KieTku: npespaiieiue AT B
oOMeHHBIX nporeccax. DepMeHTaTUBHBINA XapaKTep peakuuil KIeTOYHOro Metadbonu3ma. GepMeHThl, UX CTPOEHUE, CBOMCTBA
u mexaHusM geiictBus. Kopepmentsl. Otanuus GepMEHTOB OT HEOPraHMYECKHX KaTalau3aTopoB. benku-akTUBaTOpbl U
OEIKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIINI OT pa3IMUHbIX (aKTOPOB.



[lepBUYHBIM CHHTE3 OPraHUYECKUX BEIIECTB B KIeTKE. DPOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU (PomocuHmes y
oaxmeputi. Ceemocoouparowue nueMeHmvl U NUSMEHMbl PeakyuoHHo20 yeHnmpa. Poib XJIOpOIUIacCTOB B IpoOIlEcce
dotocunTe3a. CeroBas m TeMHOBas (a3bl. Pomoowvixanue, Cs, C,. u CAM-munvt pomocunmesa. TIpomyKTUBHOCTH
¢dotocunTe3a. BiusiHue paznuyHbix (akTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HAUECHUE (DOTOCUHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUPHUIUPYIOIIME OaKTEepUH, >KEIe300aKTEpHH,
cepoOakTepuu, BOJOPOAHBIC OaKTepru. 3HAUECHHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3mbl. Bumbsl Opoxenus. [IpogykTel OposkeHHS M WX HCIONB30BAHUE UYETOBEKOM. AHA’pOOHBIC
MUKPOOPTaHU3Mbl KaK 00BEKThl OMOTEXHOJOTHH U BO30OYAUTENHN OOJIC3HEH.

ABpoOHBIE OpraHu3Mbl. JTallbl 3HEpreTnyeckoro oomeHa. IloaroroBuTenbHbIN 3Tamn. ['MUKoOIM3 — OECKUCIOPOIHOE
pacuIerieHne TIOKO3bI.

buonoruueckoe okucieHue, WM KJIETOYHOE JbIxaHue. Poiab MUTOXOHAPUHN B mpolieccax OMOJIOTMUE€CKOr0 OKUCIICHUS.
[Mukmuyeckue peaknuu. OkucnutenbHoe GochopunrpoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmes AT®:
paboma npomonnou ATD-cunmaszwl. IlpeumyiiecTBa a’poOHOr0O MyTH OOMEHa BEUIECTB MeEpell aHadPOOHBIM.
D¢ heKTUBHOCTD SHEPreTHYECKOr0 OOMEHA.

JemMoHcTpanum

[Toprperst: k. [Tpuctin, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «®DoTocuHTE3», «DHEpreTudeckuii odmen», «bmocunrtes Oenkay, «CTpoeHHEe QGEepMEHTay,
«XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKpPOCKON, OOOpydOBaHWE JJjsi MPUTOTOBJIEHUSI TOCTOSHHBIX W BPEMEHHBIX
MUKpPOIPENapaToB.

JlabopaTopHas pa6ora «l3ydeHne KaTaTUTHIECKOW aKTUBHOCTH ()ePMEHTOB (HA IPUMEPE aMUJIa3bl WIIH KaTaIa3hl)y.

JlabopaTtopnasi pabora «l3yueHue ¢(epMEHTATUBHOIO paCIICIUICHUSI IMEPOKCHUIA BOAOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX.

JlabopaTopuas padora «CpaBHeHHE MTPoLIecCOB (POTOCUHTE3A U XEMOCHUHTE3a.

JlabopaTopHas padora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. HacaencrBenHast uHpopManus U peaau3anus €€ B KJIeTKe



Peakuun matpuuHoro cunHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTH B PEAaKIUAX MATPUYHOTO CHUHTe3a. Peanmmzarus
Hacye/cTBeHHOM nH@opmaiuu. ['eHeTndeckuit koj, ero cpoiicrBa. Tpanckpumnius — matpuunblii cuate3 PHK. Tlpunnumnbt
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, AHTUNAPALIEIBHOCTh, AaCHUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢
aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsiua u e€ stanbl. Yuactue TpancnoptHeix PHK B OunocuHTese Oenka. YcmoBusi OwocuHTe3a Oernka.
KoaupoBanue amuHokuciot. Poss pubocom B OrocuHTe3e Oenka.

Cospemennvie npedocmasnenus o cmpoeHuu 2enog. OpraHuszalnusi T€HOMa y HPOKapHUOT M 3YyKapuoT. Perymsuus
aKTUBHOCTH I'eHOB y mpokapuot. ['unore3a onepona (P. XKako0, XK. Mano). Moaekynsipuvie mexanuzmvl IKCNPeccu 2eHO8 y
aykapuom. Ponv Xxpomamuna 6 peeyiayuu pabomul 2eHog. Perynsanuss oOMEHHBIX MpolieccoB B kieTke. KileTouHbii
TOMEOCTa3.

Bupycsl — HeksieTouHble (QOPMBI KU3HM W OONMratHele mnapasuThl. CTpOEHHE MPOCTHIX M CIOXKHBIX BHUPYCOB,
peTpoBupycoB, OaktepuodaroB. JKusnenmnvui yuxn JHK-codepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogazos. Obpamuas mpaHCKpunyus, peeepmasd, Unmezpasa.

BupycHeie 3aboneBanus denoBeka, KUBOTHBIX, pacteHui. CIINI, COVID-19, conuanbHbple W MEIUIIMHCKHUE
pOOJIEMBI.

Buoungopmamura: unmeepayus u amaruz 6onvwux maccusos («bigdatar) cmpyxkmypuoix 6uonocuueckux oaumwix.
Hanomexnonozuu 6 ouonoeuu u meouyune. llpoepammupyemole pynkyuu 6eaxos. Cnocodvl 00CmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbios, 1. Y. IBaHOBCKUIA.

Tabnuiel U cxeMbl: «bruocunTes 6enkay, «I'eHeTndeckuit koay», «Bupyce», «bakrepuodarmny.

IpakTtuyeckas padora «Co3nanue MOJACINA BUPYCA».

Tema 8. ’Km3HeHHBIN UK KJIETKH

Knerounsrii nukn, ero mepuoasl u perynsiusa. Matepdaza u mMuto3. OCoOEHHOCTH MPOIECCOB, MPOTEKAIOIMIUX B
untepdaze. I[lonroroBka kietku K  jgeneHuto. [lpecuHTeTndeckuit  (MOCTMUTOTUYECKUM), CHUHTETUYECKUNA U
MOCTCUHTETUYECKUM (MPEMUTOTHUECKUH ) TIEpUOABI UHTEP(A3bI.



Marpuunbii cunres JJHK — permmukanusa. [Ipunonne! penmmkanuu JIHK: KOMIIIIEMEHTapHOCTD, TOJIYKOHCEPBATUBHBIN
CUHTE3, aHTUNapauieabHoCcTh. MexanusMm permkanuu JJHK. Xpomocomel. Ctpoenne xpomocoMm. TesoMepsl U TeaoMepasa.
XPpOMOCOMHBII HAOOp KJIETKU — KapUOTUIN. JIMIUIOMAHBIA U TaluIOuAHbIA HA0Ophl XpOMOCOM. ['OMOJOrMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBL.

Henenne kietkn — mMuTo3. CTaguu MHMTO3a WM NPOUCXOASAIIME B HUX mpouecchl. Tumbl muto3a. Kapuokunes u
LHUTOKHHE3. bromornueckoe 3HaUeHUE MUTO3A.

Perymsimus mutoTndeckoro nukia kietku. [Iporpammupyemast kiieTouHasi THOEIb — arnonTo3.

Knerounoe snpo, xpomocoMmbl, (GYHKIHMOHAIbHAs TEHOMHKA. Mexanuszmel npoaugepayuu, ougpepenyuposxu,
cmapernus u eubenu kiemox. «L{ugpposas knemxay — buourngopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanumn

Tabmuupl u cxembl: «KU3HEHHBIN UK KIETKW», «MuTo3», «CtpoeHue xpomocom», «Pemnmukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIIpenapaThl: «MUTO3 B KJIETKaX KOpPEIIKa JIyKay.

JlabopaTopHas padora «3ydeHre XpOMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTtopHnas padora «HaOmroneHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX MUKPOIIpenapaTax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornyeckoe paznoo6pasue opranu3zMoB. OTHOKIETOYHbIE, KOJIOHUATIbHbIE, MHOTOKJIETOUHbIE OPraHU3MBI.

OCOOEHHOCTH CTPOEHHUSI M >KU3HEACSTEIbHOCTU OJHOKJIETOYHBIX OpraHM3MOB. bakTepuu, apxeu, OJIHOKIETOUHbIE
rpuObl, OJJTHOKJIETOYHBIE BOJOPOCIH, IPpyTrue NpOoTUCTH. KoloHUaIbHbIE OpraHU3MBI.

B3auMocCBs3b yacTell MHOIOKJIETOYHOIO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OpranoB. OpraHusM Kak eIMHOE LIEN0e.
I'omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEN: 00pa3oBaTeNbHasl, TOKPOBHAS, MPOBOIIAS, OCHOBHAs, MEXaHUUECKas.
OcoOeHHOCTH CTpOeHUs, (GYHKIUI U paclooKEHUSI TKaHEH B OpraHax pacTEHU.

TKaHM JKMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKAHEH: DIUTEIWAIbHAsA, COCAUHUTENIbHAS, MBIIICYHAs, HEPBHAs.
OcoOeHHOCTH CTpOeHHUs, QYHKIUN U pacHOIOKEHHs TKaHEW B OpraHax *KHBOTHBIX U Y€JIOBEKa.

Opranbl. BereraTuBHble U Ie€HEpAaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPTaHOB JKMBOTHBIX M YEJOBEKA.
@yHKIUY OPTaHOB U CUCTEM OpPraHOB.



Omnopa Tena opranu3zmoB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHbIN 1
BHYTPEHHHH ckeseT. CTpOEHUE U TUIIBI COETMHEHMS KOCTEM.

JIBuKeHue opraHu3moB. J[BHKEHHE OJHOKIJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTUKOBOE, pECHUYHOE. [[BHKeHHe
MHOTOKJIETOYHBIX PACTEHWW: TPONWU3MBl M HACTUHU. JIBHJKEHME MHOTOKJIETOYHBIX JXMBOTHBIX W YEJOBEKA: MbIIICYHAS
cuctema. Pedrexc. CkeneTHble MBIIIIIBI U X padoTa.

[Intanne opranusmoB. llornomenne BOABI, YIVIEKMCIOTO Tra3a M MHMHEPAIBHBIX BELIECTB pacTeHUsAMU. [luTanue
KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE NuUIIeBapeHHe. I[IuTaHue MNO3BOHOYHBIX JKHUBOTHBIX. OTaemnsl
MUILIEBAPUTENBLHOTO TpakTa. [InmeBapurenbHbie xkenesbl. [InieBapuTenbHas cucTtemMa 4eioBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHuil. [IpixaHue >XUBOTHBIX. Juddy3us razoB uepe3 MOBEPXHOCTb KIETKHU.
Koxnoe apixanue. [[pixatenbHas moBepxHOCTh. JKaOepHoe u n€rouHoe ApixaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX U
YEJIOBEKa. DBOJIOUMOHHOE YCI0KHEHUE CTPOEHHUS JIETKMX TMO3BOHOYHBIX KUBOTHBIX. JlpIXaTellbHAs CHUCTEMa YEJIOBEKA.
MexaHu3M BEeHTWISIIUY JETKUX y ITUI] U MIIEKONUTaomuX. Perynsanus apixanus. [{pixaTensHbie 00bEMBI.

TpaHcnopT BeEIIECTB y OPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBl pacTeHUW. TpaHCIIOPT BEIIECTB Y JKUBOTHBIX.
KpoBeHocHast cucrema n €€ opranel. KpoBeHOCHas cucTemMa MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE
cocynbl U KpoBb. Kpyru kpoBooOpailieHus. DBOIOUUOHHBIE YCIOKHEHHSI CTPOEHUST KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX
AKUBOTHBIX. PaboTa cepana u e€ peryssus.

Brinenenne y opranusmoB. Beigenenue y pacteHuid. Boinenenue y kuBOTHbIX. CoKpaTuTenbHbIE BaKyoau. OpraHsl
BblleeHu. OuibTpanus, cekpenus 1 o0paTHOe BCachlBaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BhlJeneHus. CBsA3b MOJOCTH
TeJla ¢ KPOBEHOCHOW W BBIIEIIMTEIIBHONW cUCTeMaMu. BbIfieneHne y MO3BOHOYHBIX )KMBOTHBIX U uenoBeka. [louku. CtpoeHue
u (GyHKIMOHUpOBaHKUE HePpoHa. OOpa3oBaHKME MOYH Y YEIIOBEKA.

3amura y OpraHu3moB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M HUCThl MPOCTEUIIUX. 3alluTa y
MHOTOKJIETOYHBbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U XUMUYECKOW 3a1UThl. OUTOHLIMIBIL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX MPOM3BOJHBIE. 3alllUTa OpraHu3Ma oT OosiesHeil. UMMyHHas
cucrteMa yenoBeka. KineTouHnslii U ryMmopaibHbli UMMYHUTET. BpoxkaEHHBIN 1 TpHOOPETEHHBIN criennpuyecKuii UIMMYHUTET.
Teopust kioHanbHO-cenekTuBHoro ummynurera (I Opmux, ®. M. bepuer, C. ToueraBa). BocmamuTeiabHble€ OTBETHI
OpraHnu3MoB. PoJib BpOXKIEHHOIO UMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BAHUM.



Pazgpaxxumocte W perymsiuus 'y OpraHu3mMoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCHI.
PaznpaxumocTs U peryisinus y pacteHuil. PocToBbie BeniecTsa 1 X 3Ha4CHUE.

HepBHast cuctema u peduiekTopHas peryisiuus y >KMBOTHbIX. HepBHas cucrema M €€ OTAENbl. DBOJIIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS] HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTAENBI TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
peduiekTopHas ayra. be3ycioBHbIe U yCI0BHBIE PEIIEKCHI.

['ymopasibHasg perynsiivsi U SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4YesoBeka. JKenme3bl SHAOKPUHHOW CHUCTEMBI U HX
ropmoHsbl. JleiicTBre ropMOHOB. B3anMOCBSI3b HEPBHOM M YHIAOKPUHHON cUCTeM. | nnoTtanmamo-runodusapHas cuctemMa.

JdeMoHCcTpanuu

[Toptper: W. I1. I1aBios.

Tabmuubr u cxembl: «OIHOKJIETOUHBIE BOIOPOCIN», «MHOrOKJIETOUHbIe Bogopociny, «bakrepumn», «lIpocteiimmey,
«OpraHbl LBETKOBBIX pacTeHUN», «CHCTEMBI OPraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),
«Tkanm pacrenuit», «KopHeBbie cucteMb», «CTpoeHne ctedis», «CTpoeHUE JTUCTOBON TIIACTUHKIY, « TKaHU KUBOTHBIX),
«Ckener 4enoBekay, «llumeBapurensHass cucrtema», «KpoBeHocHast cucremay, «JlpixarenbHas cucremay, «HepBHas
cucteMa», «Koxa», «MplllieuHas: cucteMa», «BplaenurenbHas cucreMa», « QHIOKpUHHAsA cucTeMay, «CTpOEHUE MBI,
«AmmynuTer», «KumeynonosnoctHeie», «Cxema NUTaHus pacTeHUun», « KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue tuape», «CTpoeHue IiaHapuny, «BHyTpeHHee cTpoeHue I0XIeBoro uepBsi», «HepBHas cuctema pbiO»,
«HepBHas cucrema msarymkn», «HepBHas cucrema mnpecMsikarommxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MJICKOTTUTAIONX», «HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOUYHBIX OpPraHU3MOB, MUKpOIpEnapaThl TKaHEH,
PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMA HACEKOMBIX, HIJIOKOXXHMX, >KUBBIE JK3EMIUIIPbl KOMHATHBIX pacTeHuil, repbapuu
pacTeHu# pa3HbIX OT/ENOB, BIAXHBIC Npenaparbl >KUBOTHBIX, CKENEThl MO3BOHOUYHBIX, KOJUICKIIMU OECrO3BOHOYHBIX
JKUBOTHBIX, CKEJIET 4YeJOBEeKa, OOOpYyIOBaHMUE /I JEMOHCTpAlMM TOYBEHHOTO U BO3AYUIHOTO MHUTAHUS PACTCHHI,
pacilerieHus Kpaxmaia U OeJIKOB oA eUCTBUEM (PEPMEHTOB, 00OPYIOBaHUE ISl IEMOHCTPALMU OMBITOB MO U3MEPEHUIO
YKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX JIBUKECHUN, MOJIECIIA TOJOBHOI'O MO3la Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas padora «l3ydeHue TKaHell pacCTEHUI.

JlaboparopHas padora «/3yueHue TKaHel >KUBOTHBIX).



JlaGoparopHnas padora «/3yueHue opraHoB IIBETKOBOTO PACTECHHUS.

Tema 10. PazmHokeHNe U pa3BUTHE OPraHU3MOB

@opMBbI pa3MHOXKEHHSI OPraHU3MOB: Oecriosoe (BKJIOYas BEr€TaTUBHOE) M MOJIOBOE. Bubl Oecrnonoro pa3sMHOXKEHHUS:
MOYKOBaHUE, CTIOPYJIALUS, (PparMeHTaius, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [lonoBeie kneTku, uiaum ramersl. Meio3. Ctaguu meiio3a. IloBegeHue xpoMocoM B Meilo3e.
Kpoccunrosep. buonornueckuii CMbICI MeHO3a M TOJIOBOro Iponecca. Meio3 M ero Mecro B JKM3HEHHOM LIMKIIC
OpraHu3MOB.

[IpenzapossiiieBoe pa3zBuTHe. ['amerorene3 y kUBOTHbIX. [losoBbie skenesbl. OOpa3oBaHME M Pa3BUTHE MOJOBBIX
KJeTok. Criepmaroreses u oorere3. CTpoeHHE MOJOBbIX KIETOK.

OmonoTBOpEeHNE W AMOPUOHATBFHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOAOTBOPEHUS: Hapy:KHOE, BHYTpPEHHEE.
[TapTeHorenes.

NuauBunyanbHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOPHUONIOTHs — HayKa O Pa3BUTUHU OpraHu3MoB. Mopghozcenesz —
00Ha u3 2nasuvix npobrem smopuonocuu. Kowyenyus mopghocenose u mooeru mopgoeeneza. Craaun >MOpHOreHe3a
YKUBOTHBIX (Ha mipumepe Jsrymkn). Jpodnenue. Tunsl npoOieHus. /Jemepmunuposantoe u HeOepMuHuUposaHHoe opoo.ietue.
bracmyna, muner 6aacmyn. OcoO€HHOCTH APOOJICHUST MJIEKOMUTAIONMIUX. 3apOABIIIEBbIE JUCTKHU (racTpyssiius). 3akiaaka
OpPraHOB M TKaHEH W3 3apOJIBIIIEBBIX JIMCTKOB. B3anMHOE BIUsSIHHE 4YacTel Pa3BUBAIOIIETOCS 3apojibllia (IMOpHOHATbHAS
WHIYKIMS). 3aKiiajka TjlaHa CTPOCHMS >KUBOTHOTO KAaK pe3yJbTaT MEpapXUUYECKUX B3aUMOACHCTBUM TeHOB. BiusHue Ha
AMOPHOHATHFHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbli mnepuoa. llpsmoe u HempsiMoe pasBuTHe. Pa3Butue ¢
MeTaMop(o30M y 0eCrTO3BOHOUHBIX M TO3BOHOYHBIX )KMBOTHBIX. bronornueckoe 3HadyeHUE MPsIMOro U HEMPSIMOTO Pa3BUTHA,
WX pacnpocTpaHeHue B mpupoje. Tumbl pocta >KMBOTHBIX. DaKTOpPhl PETySIUM POCTA KMBOTHBIX U uenoBeka. Craauu
NOCTAIMOPHOHAIILHOTO Pa3BUTHUSL y JKUBOTHBIX W uesioBeka. [lepuoawsl oHTOreHe3a uenoBeka. CTapeHHWE U CMEPTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur u cnopoput. Meito3 B KU3HEHHOM IHKJIEe pacTeHuil. OOpa3oBaHue
cnop B mpoliecce meno3a. ['amerorene3 y pacrennil. OmiogqoTBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OpPraHU3MOB. /[BoliHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuidl. OOpa3oBaHuE U pa3BUTUE CEMEHHU.



MexaHu3Mbl PETyJISILUU OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpersr: C. I'. HaBammun, X. [lneman.

Tabmuubsl U cxembl: «BereraruBHoe pa3MHOXeHHUE», «Tumbl Oecrnojoro pasMHOXEHUs», «Pa3sMHOXeHUE
XJaMUIOMOHAb», «Pa3MHOXKEHME »3BIVIEHBD), «Pa3smMHOXkeHHe Tuape», «Meno3», «XpoMocoMbly, «l'ameroreHesy,
«CTpoeHne AMIEKIETKH U criepMaTro3ouaa», « OCHOBHBIE CTaquu OHTOreHe3ay, «lIpsiMoe u Henmpsimoe pa3BuTue», «Pa3Burue
MaMCKoOro xyka», «Pa3Butue capanum», «Pa3Butne marymku», «/[BoliHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX PAaCTCHUN,
«CTpoeHHe CeMsH OAHOAOJIbHBIX W JABYAOJIbHBIX PacTeHUW», «KW3HEHHBIN LUK MOPCKOM KamycThbl», <«KU3HEHHBIN UK
MXa», <«KU3HEHHBIN UK MTanOPOTHUKAY, «KW3HEHHBIN UK COCHBDY.

OO6opymoBaHue: CBETOBOW MHMKPOCKOII, MHKPOIIpENapaThl SHUIEKIETOK U CIIepMaTo30Ma0B, Mojaeib «lIlukm pa3BuTus
JISATYIITKH.

JlaGoparopHas padora «l3ydeHue cTpoeHUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

IIpakTnyeckas padora «BpIsABICHNE TPU3HAKOB CXO/ICTBA 3aPOIBIIICH TO3BOHOYHBIX JKMBOTHBIX).

JlaGopaTropnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPTraHM3MOB

Hctopus craHoBieHHS M pa3BUTHS TeHETUKU Kak Hayku. Pabdoter I'. Menpensa, I'. ne ®puza, T. Moprana. Ponb
OT€UECTBEHHBIX YU€HBIX B paszButuu reHeruxku. Padorsl H. K. Kombmosa, H. M. BaBunoBa, A. H. benosepckoro, I'. JI.
Kaprieuenko, FO. A. ®dummuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TE€HETUYECKHE TMOHSATUS M CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI, QJUICJIbHBIE TE€HBI, AJIbTEPHATUBHBIC
MPU3HAKW, JOMUHAHTHBIM W PELECCHUBHBIM NpPHU3HAK, TOMO3UTOTa, TE€TEPO3Ur0oTa, YMUCTAas JIMHHSA, TUOPHUIbBI, TEHOTHII,
dbenotun. OCHOBHBIE METOJIBI TCHETHKHU: THOPUIOJIOTUUECKHH, IIUTOJIOTHYECKUH, MOJIEKYJISIPHO -TEHETUICCKU.

JdeMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A. H. benosepckuu, I'. JI.
Kaprieuenko, 0. A. ®mwmmuenko, H. B. Tumodee-PecoBckuid.

Tabnuipl 1 cxeMbl: «MeToabl FeHeTUKNY, «CXEMbI CKpEITUBAHU .

JlaGoparopHnas padora «/[po3oduiia kak 0OOBEKT TeHETUYECKUX UCCIEI0BAHUIN.



Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MounoruOpunnoe ckpemuBanue. [lepBbiii 3akoH MeHzaenss — 3akOH e€IMHOO0Opa3usi TMOPUIOB IMEPBOTO IOKOJIECHUS.
[IpaBuno nomuHHMpoBaHMWsA. Bropol 3akoH MeHnens — 3aKOH pacIUEIUICHHs NPU3HAKOB. lluTonormyeckre OCHOBBI
MOHOTMOPHUIHOTO CKpeIMBaHusl. [ Mmore3a 4ucToThl ramer.

AHanmuzupymoniee ckpermuBanue. [IpoMeKyTOUHBIN XapakTep HacleAoBaHus. Paciiersienue npu3HakoB IpH HEMOJIHOM
JTOMUHHUPOBAHUH.

Jurunbpuanoe ckpemmBaHue. Tpetwit 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HACJEIOBaHUS TPU3HAKOB.
[Tutonoruueckne OCHOBBI IUTMOPUAHOTIO CKPEIIUBAHUS.

CuemnieHHoe HacnenoBaHue mpusHakoB. PaOorsl T. Moprana. CuelsieHHOE HacilelOBaHUE TI'€HOB, HapylleHHE
CLEIUIEHUS MEXAY TeHaM:. XPOMOCOMHAsI TEOPUSL HACIIEICTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBIN MEXaHU3M ONPEAEICHUS 10Ja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBIL. I'oMOrameTHsli 1
reTeporaMeTHbIN noJl. I eHeTnyeckas CTpyKTypa MoJoBbIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIJIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. [lnelorpomnuss — MHOXECTBEHHOE JIEUCTBUE I'eéHa. MHOKECTBEHHBIM AJICIU3M.
B3aumoneiicTBre HealsielbHbIX TeHOB. KoMIemenTapHocTh. Dnucras. [lomumepust.

['eHeTMUECKUI KOHTPOJIb PA3BUTUS PACTEHUN, >KMBOTHBIX W YEJIOBEKa, a Takke (U3HOJIOTMYECKUX TPOLECCOB,
NOBEJICHUS! U KOTHUTHUBHBIX (pyHKUMH. ['eHeTnyeckue MexaHu3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IUH —
NapasuT» U «XO35IMH — MHUKpOOMOMY». ['eHeThyeckne acneKThl KOHTPOJS U M3MEHEHMsI HacCJeICTBEHHOW MHGOpMAaIuu B
ITOKOJIEHUSAX KIJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuubr u cxemsl: «llepBbiii u BTOpoil 3akoHbl Mengens», «Tpermit 3akoH Menaens», «AHaIU3UpYIOIICE
ckpeluBaHuey, «Hemnonnoe nomuHupoBanue», «CLEIIIEHHOE HACIEI0BaHUE MPU3HAKOB Yy Opo30¢puiby, «I'eHeTnka momnay,
«Kapuotun uenosekay», «Kapuorun aposzopuibey, «Kapuotun nrtuis», «MHOKECTBEHHBIN amienu3m», «B3zanmoaencreue
T'CHOBY.



O6opymoBanue: MOAETb I JEMOHCTPAIIMA 3aKOHOB €IWHOO00pa3vs THOPHIOB MEPBOTO MOKOJICHUSI W PACIICTIIICHUS
IIPU3HAKOB, MOJENb JJIs1 JAEMOHCTpPALlMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAHUs IPU3HAKOB, MOJEIb ISl AEMOHCTpalUU
CIEIIJIEHHOTO HACJICIOBaHMS TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoItipernapart: «Jpo3oduma.

IpakTuyeckas padora «3ydenue pe3yabTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y IPO30(DUITBI».

IIpakTnueckas padora «3yuenne pe3yiabTaToB TUTUOPUIHOTO CKPEITUBAHUS Y APO30DUIIBIY.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHUYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu dopmupoBaHuu deHotuna. M3meHunBoCTh Tpu3HakoB. KauecTBeHHbBIE U
KOJIMYECTBEHHBIC NMPU3HAKH. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS! M HACJIEICTBEHHAS.

MoaudukanonHas H3MEHYUBOCTb. Poiib cpeabl B (GOpMUPOBAHUM MOAM(PUKALMOHHOM u3MeHUMBOCTH. Hopma
peakiuu Tpu3HaKa. BapuanuoHHbld psn u BapuanuoHHas KpuBas (B. Horanmncen). CoiicTBa Momu(uKarmoOHHON
U3MEHYUBOCTHU.

I'enoTunuueckass 3BMEHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON M3MEHUYMBOCTH. BUIbI T€eHOTUNIMYECKON M3MEHUYMBOCTU:
KOMOWHATHUBHAs, MyTal[AOHHAS.

KoMOuHaTtuBHasT W3MEHYMBOCTh. Mei03 M TOJOBOM MpoIecc — OCHOBA KOMOWHATUBHOW W3MEHYMBOCTU. Poib
KOMOMHATUBHOW U3MEHUHUBOCTH B CO3JaHUU I'€HETUUECKOT0 pa3Hoo0pas3us B mpejiesax OJJHOro BUA.

MyTanuoHHass U3MEHYMBOCTh. BBl MyTalluii: TeHHbIE, XPOMOCOMHbBIE, TeHOMHbIC. CTIOHTaHHBIE U UHYLUPOBAHHBIE
MyTaluuu. faepHble M UUTOILIaA3MAaTH4YecKue MyTranuu. COMaTU4ecKue W MOJOBble MyTanuu. [IpuunHBl BO3ZHUKHOBEHUS
MyTaluid. MyTareHbl ¥ UX BIUSIHUE Ha OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IMpoliecca. 3aKOH TOMOJOTHYECKUX
psinoB B HacnencTseHHol naMenunBocty (H.W. BaBunoB). BHesiepHas ”3MEHUUBOCTh U HACJIEICTBEHHOCTb.

Dnueenemura u dNU2EHOMUKA, POb INULEHEMUYECKUX PaKmopoe 8 HACIe008aAHUU U USMEHUUBOCIU (DEeHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUIMOB.

JdeMoHcTpanuu

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

Tabmuiel 1 cxembl: «Buabsl usmMeHuynBOCTHY, «MonuduKanoHHas N3MEHUYUBOCTY, «KoMOUHATHBHAS U3MEHUYUBOCTD,
«Meiio3y, «OmnonoTBopeHue», «I enernueckue 3a001eBaHus YeIoBeKay, « BUbI MyTallnii.



O6opymoBanue: XKuBble W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX pAacTeHUH, PUCYHKH ((oTorpaduu) >KUBOTHBIX C
Pa3IMYHBIMUA BUAAMU U3MEHUYMBOCTH.

JlaGoparopnas pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHOW U3MEHUYMBOCTH. llocTpoenue
BAPUALIMOHHOI'O PsAJIa U BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Myranuu y 1po30Q bl (Ha TOTOBBIX MUKpPOMpEapaTax).

Tema 14. I'eneTuka yesoBeka

Kapuotun uenoBexka. MexayHapoaHass mporpaMMa HCCIEIOBAHUS T'€HOMa uelloBeka. MeTonbl M3y4eHUs T€HETHKU
YeJIOBEKa: TEHEaOTUYECKU, OJM3HEUOBbIM, IIUTOT€HETUYECKUM, MOMYJAIUOHHO-CTATUCTUUECKUH, MOJIEKYJISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIPEEICHUE TEHOTUNA: TTOJIHOTEHOMHOE CEKBEHUPOBAHNUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomoisto [TI[P-ananu3a. HacneacTenusie 3a00eBanms 4enoBeka. | eHHbIE B XpOMOCOMHBIEC 00JIe3HU YenoBeKka. bone3nu ¢
HACJIEACTBEHHOU MPEIPACIIONOKEHHOCThIO. 3HAYEHNE MEAUIIMHCKON T€HETUKH B IIPEIOTBPAILLIEHUH U JICUEHUU T€HETUYECKUX
3a00ieBaHUM YenoBeKka. MeauKo-reHeTHYeCKoe KOHCYIbTUpoBaHue. CTBOJIOBbIE KIIETKU. [IOHSATHE «T€HETUYECKOTO TPy3a».
DTHUYeCKHEe aCTeKThl UCCIIeNOBAaHUN B 00J1aCTH peAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTophl MOBHIIICHHOW YYBCTBUTEIHLHOCTH YeJIOBEKA K (PU3MUYECKOMY U XUMUYECKOMY 3arps3HEHUIO
OKpy>Xarouiei cpenbl. [ 'eHeTnyeckas npeapacnonokKeHHOCTh YEIOBEKa K MATOJIOTHSIM.

JdemoHcTpanumn

Tabmuupl u cxembl: «Kapuotun denoBeka», «MeToabl U3ydeHHUs] TEHETUKU 4YelloBeKa», «['eHernueckue 3aboneBaHus
YEJIOBEKAY.

IIpakTuyeckas padora «CoCTaBIEHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cenrekuusi OpranHu3MoB

JlomecTukanus W celekuus. 3apoXKAEHHE celleKIuu W jaomectukanuu. Yuenue H. WM. BaswioBa o Llentpax
MIPOUCXOXKJEHUS U MHOT000pa3usl KyJIbTYPHBIX pacTeHui. Poib cenekiuu B CO3/laHuu COPTOB PACTEHUMN U MOPOJI )KUBOTHBIX.
Copr, nopoaa, mraMm. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HacneAcTBeHHOM n3MenunBocty H. M. BaBunosa, ero 3nauenue miis
CEJIEKIITMOHHON PabOTHI.



MeTtoasl cenekMOHHONW paboThl. MICKycCTBEHHBIN OTOOP: MAaCCOBBIM W WHAMBUAYAJIbHBIM. DTanbl KOMOWHAIIMOHHON
cenexuuu. McnplTanue npou3BoanuTenei mo noroMcTBy. OTOOp MO F€HOTUNY € IMOMOUIBIO OLICHKH (PeHOTUIIA TOTOMCTBA U
0oTOOp MO reHOTUNYy ¢ momoiibio aHanuza J{HK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CEJIEKIIMOHHOM paOoThl. PaauanuvoOHHBI M XUMUYECKMH MyTareHes Kak
UCTOYHUK MYyTalui y KyJIbTYpHBIX (OpM oOpranu3moB. Mcronb30BaHWE TEHOMHOIO pEAaKTUPOBAHUS U METOAOB
pekomOuHanTHBIX JIHK 1151 mosydeHust HCXOMHOT0 MaTepuaia JJisl CEJICKIUU.

[Tomyuenne nonumionaoB. BHyTpuBumoBas ruOpuauszanus. BinM3kopoICTBEHHOE CKpEUIMBaHUE, WU WHOPUAMHT.
HeponcrBeHHoe ckpemmBaHue, win ayrOpuauHr. ['erepo3uc u ero nmpuuuHbl. Mcnonb3oBaHue rerepo3uca B CEJIEKLIHU.
OtnanénHas rubpunnsauud. llpeogonenue Oecrmiionus MEXBUAOBBIX THOPUAOB. J{OCTMKEHMsI CEJIEKIMM pPAacTEHUM U
KUBOTHBIX. «3€1EHAs PesoIoYUs».

CoxpaHeHHE U M3y4EHHE I€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM M UX JOMKUX POAMYEH IJI CO34aHUS HOBBIX
COPTOB M THOPUJIIOB CEIIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yueHnue, coxpanenue u YnpaeieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 8 YENAX VIYUULeHUs. CYWECMEYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U
KpOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHUL, NePeo08blx UOel U NepCneKmuUGHbIX
MexXHOI02UL.

JdemoHcTpanumn

[Toptpetsr: H. N. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, I1. I1. JIykssauenko, b. JI. Acraypos, H. bopnoyr, /1. K.
benses.

Tabmuubl 1 cxembl: «LleHTpbl MPOUCXOXKIEHUS U MHOrooOpasusi KyJbTYypHBIX pacTeHHUiI», «3aKOH rOMOJOTMYECKUX
PSI0B B HACJIEACTBEHHOM MU3MEHYUBOCTIY, «MeToibl cenekiumny, «OtnanéHnas rudpuausanus», «MyrareHesy.

JlabopaTopnasi padora «3ydueHne copToB KyJIbTYPHBIX PACTEHUN U MOPOJ TOMAITHUX KUBOTHBIXY.

JlaGopaTropHas padora «l3ydyeHne METOJI0B CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHHI».

Ikckypeusi «OCHOBHbIE METOJbl M JIOCTHXKEHHUSI CEJIEKIMHM PACTEHUM M JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (epMY, COPTOMCIBITATENbHBIA YYacCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOpATOPHUIO arpOyHUBEPCUTETA WIIU
HAYYHOT'O LIEHTPA)».



Tema 16. BuoTrexHo10rus 1 CHHTETHYECKAsA OMOJIOTHUSA

OOBEKThI, HCIONIb3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE W TKAHEBbIE KYJIbTYpPbl, MHKPOOPTraHU3MBI, HX
XapakTepucTuka. TpaauluHuoHHAs OMOTEXHOJOTHs: XJIeOONeYeHUe, MOIYyYEHHE KHCIOMOJIOUHBIX MPOJYKTOB, BUHOJEIHE.
MukpooOuonornueckuii cuHTe3. OOBEKTbI MUKPOOHMONOTMYECKUX TexHoJorui. IIpom3BoACTBO Oenka, aMUHOKHUCIOT H
BUTaMHHOB.

Coznanue TEXHOJOTMM M WMHCTPYMEHTOB II€JICHANPABICHHOTO WM3MEHEHUS! W KOHCTPYUPOBAHUS T€HOMOB C IIEJIbIO
MOJTy4EHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COICPXKAIIUX HE BCTPEUAIOIUECs B IPUPOAe OMOCUHTETUYECKUE TTYTH.

Knerounas wnxeHepus. MeTolibl KylIbTyphl KJIETOK M TKaHedl pacTeHuil W >KUBOTHBIX. KpuoGanku. ComaTuueckas
ruOpuau3anuss U CcoMaTU4YecKuid smOpuoreHe3. lcnonb3oBaHWe TalylOMOB B CEJEKIMU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnoav3osanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE
OIUIOAOTBOPEHHUE. PEKOHCTPYKLMS SWUIEKIETOK M KIOHUPOBAHUE JKMUBOTHBIX. METON TpaHCIUIAHTAIMU SIIEp KIIETOK.
Texnonozuu 0300poenenus, Kyibmueupo8anusi U MUKPOKIOHATLHO20 PA3SMHONCEHUS CeNbCKOXO03AUCTNEEHHBIX KYIbMYP.

XpoMocOMHasi U TeHHas HHKeHepusa. VCKycCTBEHHBIM CHHTE3 reHa M KOHCTpyupoBaHue pekomOumHaHTHBIX JIHK.
Co3z0anue mpanceeHnblx Opeanusmos. JJoOCTUKEHUS U MEPCIIEKTUBBI XPOMOCOMHON U T€HHOW MHXKEHEPUU. DKOJIOTHYECKUE U
TUYECKHE MPOOIEMbl TEHHOW UHKEHEPHUH.

Menunnnackue Ouorexnonoruu. IloctreHomuas mudposas Memununa. [IIP-muarnoctuka. MeTtabonoMHbIN aHauU3,
TeHOLEHTPUYECKUI aHaIU3 MPOTEOMa YEIOBEKa I OLEHKU COCTOSIHUS €ro 340pOBbs. Vcroib30BaHUE CTBOJIOBBIX KJIETOK.
Taprernas Ttepanust paka. 3D-Omounxenepus s pa3paOOoTKu (yHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/1aHMsI KOMIUIEKCHBIX TKaHEH COYETAaHUEM TEXHOJIOTMH TPEXMEPHOro OMONMPUHTUHIA U cKadQoyaguHra JUisi perieHus
3a]1a4 MepCOHAIN3UPOBAHHON MEIULIUHBI.

Co3ganne BEKTOPHBIX BaKIMH C IEJIbI0 OOecrnedyeHus KOMOMHHUPOBAHHOM 3amuThl OT Bo3Oynuteneir OPBU,
YCTaHOBIIEHUE MOJIEKYJISIPHBIX MeXaHn3MoB QyHkinonupoBanus PHK -coneprkaiux BUpycoB, BbI3IBAIOIIUX 0CO00 OMACHbBIE
3a00JIEBAHMS YEJIOBEKA U dKUBOTHBIX.

JdemoHcTpanumn

Tabmuub! u cxemsl: «Mcrnonab30BaHNE MUKPOOPTAHU3MOB B IIPOMBILIUIEHHOM IPOU3BOJICTBEY, «KileTouHast MHKEHEpUs»,
«I'eHHas UHKEHEPUS.



JlaGopaTropHas pabdora «/3yueHue o0HEKTOB OMOTEXHOIOTHUI.

IIpakTnueckas padora «llomydeHre MOIOYHOKUCIBIX IPOLYKTOB.

Ikcekypeusi «buorexHonoruss — BaxKHEHIIas TPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTMYECKOe
IIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apokaeHue M pa3BUTHE 3BOJTIOIUOHHBIX NMPEACTABJIECHUA B 0H0JIOr MU

OBomormonHas teopusi U. [apBuna. [Ipennoceiku BOZBHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHast AesTeIbHOCTh Y.
apBuHa.

JBrokyme cuibl 3Bomonuu BujIoB 1o Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTb Pa3MHOXKEHHSI OPraHu3MOB,
HACJIeZICTBEHHAsI U3MEHUYUBOCTH, 00ph0a 3a CyIeCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienune cunrernueckord teopun HsBomtonuu  (CT3). He#tpanbnas Tteopus sBomonun. CoBpeMeHHas
HBOJIIOLIMOHHAS OUOJIOTHSI. 3HAYEHUE IBOIOIMOHHON TEOPUHU B (DOPMUPOBAHNUHN €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. 7K. Cent-Unep, XK. Kiosse, U. Japeun, C. C. UerBepukos, U.
N. Imaneraysen, [Ix. Xongenn, . K. benses.

Tabmumer u cxembl: «Cucrema >kuBoil npupoasl (mo K. Jlunuero)», «JlectHuna >xuBbix cymiecTB (mo Jlamapky)y,
«MexaHusMm QopMuUpOBaHHS NpUCTIOCOONIEHUH y pacTeHuil u >kuBoTHbIX (mo Jlamapky)», «Kapra-cxema wmapuipyra
nyremectBus Y. [lapsuna», «Haxoaxm Y. JlapBunay, «®opmbl O6oprObl 3a cymectBoBaHue», «llopoabl romyOeity,
«MHoroobpasue KyJIbTypHBIX (GOpM KamycTb», «[lopoapl qoOMamHuX XUBOTHBIX», «CxemMa 00pa3oBaHUsI HOBBIX BUIOB (11O
Y. JapBuny)», «Cxema COOTHOIIECHHUS JBIKYIIMX CHJI HBOJIIONUNY», «OCHOBHBIC IOJOXKEHUS CUHTETUYECKOW TEOpUU
DBOJIFOLIAN.

Tema 2. MUKPOIBOJIIONHA U €€ Pe3yJIbTAThI



[Tonynsimus Kak sieMeHTapHas eauHuIa dBomoiu. COBpEeMEHHBIE METOJIbI OIICHKHA TeHETUYECKOTO Pa3sHOOOpas3us u
CTPYKTYpbl momyisiiui. I3meHeHue reHodoHAA TMOMYJAIMH KaK 3JIEMEHTAPHOE HBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetTuueckoro pasHoBecus Jx. Xapau, B. Baitnoepra.

DnemMeHTapHble (aKTOPhl (ABMOKYITUE CHUJIBI) SBOJIONMHA. MyTanmmoHHBIN mporecc. KoMOWHAaTHBHAS W3MEHYUBOCTD.
Hpeiid reHoB — ciydallHbIE HEHAIIPaBJIEHHbIE U3MEHEHHS! 4acTOT ajuiened B momyisinusx. Dhdext ocHoBatens. Dghgexm
OymuL1ouH020 2opaviuika. CHUdCEHUe 2eHemu4ecKko2o pa3Hooopasus: npudunsl u cieocmsus. llpossnenue 3¢h pekma opetigpa
2eH08 8 Ooabwux u Mmanvlx nonyiayusx. Mwurparuu. M3onsmus momyssiiuii: reorpaduueckas (IIpOCTpaHCTBEHHAs),
Oounosornueckas (penpoayKTUBHAS).

EcrectBennbiii 0o1O00Op — HampaBisitouui  (aktop 3Bosonuu. DOpMBI  €CTECTBEHHOrO OTOOpa: JBUKYILUM,
CTaOMITM3HUPYIONINH, pa3pbiBatomuii (au3pynTuBHEBIN). [lomoBoit oTOOp. BO3HWKHOBEHHWE U 3BOJIONUS  COIMAIBHOTO
MOBE/ICHUS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yiabTaT MUKPOIBOIONUN. BO3ZHHKHOBEHNE TIPUCTIOCOOIEHUN Y OpraHU3MOB.
Apomopdo3bl U uauoanantanuu. llpuMepsl mpucnocoOlieHnit y opraHu3MoB: Mopdonorudyeckue, (U3NOIOTHYECKUE,
Oonoxumudeckue, nopeaeHueckue. OTHOCUTETHLHOCTh MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. Bumoobpa3oBanue kKak pe3yiabTaT MUKPOIBOIIONWU. V30msus — KiodeBoi (hakTop
BujmooOpazoBanus. Ilyth u cmocoObsl  BUA0OOpa3oBaHUs: ajuionmaTpuueckoe (reorpaduyeckoe), CHMIATPUUECKOE
(?KOJIOTUYECKOE), «KMTHOBEHHOEY (MOJUTIIONAN3alus, THOpUanu3aius). [ muTeasHOCTh SBOTIOIIMOHHBIX MPOIECCOB.

Mexaau3Mbl OpMUPOBAHUS OMOIOTHUYECKOT0 pa3HO00pasusl.

Ponb 3BOIOLIMOHHON OMOJIOTMU B pa3pabOTKe HAYYHBIX METOJ0B COXpaHEHHUs OuMopazHooOpasus. MUKpOIBOIIOLUS U
KODBOJIIOIMS MAPa3UTOB M UX X035€B. MexaHu3mbl (OpPMHUPOBAHMS YCTOMYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI OOpHOBI €
HEW.

JdeMoHcTpanuu

[Toprpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuiel 1 cxembl: «MyTalmoHHas U3MEHUYUBOCTHY, «llonmynsiinmonHas CTpyKTypa Busia», «Cxema mposBIICHUS 3aKOHA
Xapnu—BaitnOepray, «/IBHKyIIne CHIIBI SBOIONUNY», «IKOJOTUYECKAss W3OJSAIUA TOMYJSIUNA CEeBAaHCKOM (dopenny,
«["eorpaduaeckast H30IAMMSA TUCTBEHHUIIBI CHOMPCKON M JTUCTBEHHHUIIBI JaypcKoi», «llomymsiiimoHHbIe BOJTHBI YHCIIEHHOCTH



XHIIHUKOB U )XePTBY», «Cxema IeHCTBUS eCTECTBEHHOT0 0TO0pay, «DopMbl OOPHOBI 3a CylIeCTBOBaHUEY, «IHIyCTpHaIbHBIMA
MenaHu3M», <«KuBble wHckomaemsie», «IlOKpOBUTENBCTBEHHAs OKpacka KUBOTHBIX», «lIpemynpexnparomas oKpacka
XKUBOTHBIX», «Pu3nonoruyeckue agantanuny, «lIprucnoco01eHHOCTh OpraHM3MOB M €€ OTHOCHUTEILHOCTBY, «Kpurepuu
BUia», «Bunel-npoitHukuy, «CTpykTypa Buga B mpuponae», «CrocoObl BuiooOpazoBanus», «l'eorpaduueckoe
BU1000pa3oBaHue TPEX BUAOB JAHJBIIIEHY, «DKOJIOTHYECKOE BUI000pa3oBaHue BUAOB CUHUID, «[lomumionasl pacteHuil»,
«KamnycTHo-peieuHbIid THOPUIY.

ObopyznoBanue: repObapu pacTeHUU, KOJUIEKIIMM HACEKOMBIX, 4Yyuesia NTHI[ W 3Bepeil ¢ MpUMepaMu pa3IUdHbIX
NpUCHOCOONIEHUM, Yydesla MTHUIl W 3BEpell pa3HbIX BUIOB, repOapuu pacTeHUM OJM3KUX BHUIOB, OOPA30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGoparopHas padora «BrbIsiBlIeHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIA».

JlabopaTopuas padora «IIpucrnoco0sieHrs OpraHu3MOB U UX OTHOCUTEIbHAS 1[E1€CO00Pa3HOCTDY.

JlaGopaTropHas padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIOINS U €€ pe3yJIbTaThl

Metonpl u3ydeHus MakpodsBomouuu. [laneoHTonmormueckue Meronbl u3ydeHus sBomouuu. Ilepexonusie Gopmbl u
(buIoreHeTH4YEeCKUE Psiibl OPraHU3MOB.

buoreorpapuueckne metoasl u3ydeHus HsBomouuu. CpaBHeHue @iuopbl U (payHbl MaTEpPUKOB M OCTPOBOB.
buoreorpaduueckue ob6nactu 3emau. Buasl-sHIEeMUKHU U PETUKTHI.

OMOPHOIOTHYECKHE M CPAaBHUTEIbHO-MOP(OIOTHYECKUE METObl HM3Y4YeHHs SBONIIOLMU. ['eHeTHyeckue MeXaHU3MBI
HBOJIIOIIMM OHTOT€HE3a U TMOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbl. PynumenTapHbie
Opranbl W araBU3Mbl. MOJEKYJISIPHO-TEHETUYECKHE, OMOXMMHUYECKHME M MAaTEeMaTUYeCKHE METOJbl M3YYEHHsS HBOJIOLIMH.
["'omonoruunsie redsl. COBpeMEHHBIE METObI TIOCTPOEHUS (PHIIOTEHETHUECKUX JEPEBBEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIIOIUS TEHOMOB.

OO6uue 3akOHOMEpPHOCTH (MpaBwiia) BoNMONUU. [Ipunyun cmenvt ¢ynxkyuti. HeoOpatumMocTh SBOTIONMHU. ATanTUBHAS
paauanus. HepaBHOMEPHOCTHh TEMIIOB 3BOJIOLIHH.

JdemoHcTpanumn

[Toprpersr: K. M. bap, A. O. KoBanescknii, ®@. Mrosuiep, O. ['ekkens.



Tabmuubl u cxeMbl: «OUIOTEHETHUECKUN PAJT JIOMIAAN», «APXEONTEPUKC», «3Bepo3yObIe simepsd», «Creromedansh),
«Punnoguter», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue 30Hbl 3emim», «pelid KOHTHHEHTOB», «PemuKThbI»,
«HavanbHble cTagquu 3MOPUOHAIBHOIO Pa3BUTHS MMO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHBIE M AHAJIOTMYHBIE OpPTaHbD,
«PynuMeHTb, «ATaBU3MBI», «XpPOMOCOMHBIE HAa0Opbl YE€NOBEKa M IIMMIIaH3e», «['JaBHbIE HAMpPaBJICHHS SBOIIOLUNY,
«O0111e 3aKOHOMEPHOCTH BOJTIOLIUID.

O6opynoBanue: KOJJIEKLIHMH, repOapuu, MYISDKM HCKOMAeMbIX OCTaTKOB OPraHu3MOB, MYIJSKA TOMOJIOTUYHBIX,
aQHAJIOTUYHBIX, PYAMMEHTAPHBIX OPTAHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe sKU3HUA HA 3emule

HayuHble rumore3bl NMpoUCXOXACHUS KU3HU Ha 3emuie. AOMoreHe3 W maHcnepmus. JloHaydHbIE MPEACTaBICHUS O
3apOXKJICHUN KU3HU (KpealHoOHW3M). ['MIoTe3a mOCTOSHHOIO CamMoO3apOXACHUS KU3HU U €€ onmpoBepxkeHue onbitamu O.
Penu, JI. Cnanmnannanu, JI. Ilactepa. [IporcxoxaeHue >KU3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE 3Tanbl HEOPraHMYECKOW 3BomoIMU. [InaHerapHas (reojoruyeckas) 3BOJIIOLMS. XHUMHUYECKas 3BOIOLUA.
AOUOreHHBIN CHUHTE3 OpraHu4eckux BemecTB u3 Heopranndeckux. Oneir C. Musiepa u I'. FOpu. O6pazoBanue noiuMepos
u3 MoHoMepoB. Koanepsarnas runoreza A. M. Onapuna, runore3a nepBuuyHoro OynboHa [[x. XongeitHa, reHeTHUYecKas
runoteza I'. Mémnepa. Pubosumbr (T. Yek) m rumoresa «mupa PHK» V. T'mnbGepra. dopmupoBaHue MemMOpaH Hu
BO3HMKHOBEHUE ITPOTOKJIETKH.

Hcropus 3emmum m meronbl €€ wn3ydeHus. Mckomaemble OpraHMYeCKUME OCTAaTKH. ['€OXpOHONOrus M €€ METOHBL.
OTtHOcuTenbHas U abCONIIOTHASI TEOXPOHOJIOTHS. ['e0XpoHOIOrnyecKas MiKaua: 0HbI, 3pbl, IEPUOJIbI, STTOXH.

HauanbHble sTanbl opranuyeckoid 3Bojtouud. [losiBieHHE W 3BOMIONMUS MEPBBIX KIETOK. DBOJIOLMS MeTadoau3Ma.
BozHnukHOBeHUE mepBbiX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJor MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl 1 3yKapHOTBHI.

[Ipoucxoxaenue dSykapuoT (cuMOMOreHes3). OBOJIOIMOHHOE MPOUCXOXKIAEHUE BUpycoB. I[IpoucxoxieHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHbIE 3Talbl 3BOJIOLMM BbICIIMX pacTeHUil. OcHOBHBIE apoMopdo3bl pacTeHuil. Bbixon pacTenuii Ha cymy.
[TosiBieHME CIIOPOBBIX PACTEHUM U 3aBOeBaHuE UMU cylu. CeMeHHbIe pacTeHUs. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.



OCHOBHBIE 3Tamnbl IBOJIIOLNU KUBOTHOTO MHUpa. OCHOBHBIE apomMopdo3bl KUBOTHEIX. Benzckas dayna. KemOpuiickuii
B3PbIB — MOSBJIEHUE COBPEMEHHBIX THUMOB. llepBbie XOp/OBbI€ KUBOTHBIE. JKU3Hb B BOJE. DBONIONUSA IMO3BOHOYHBIX.
[Ipoucxoxaenue ampuOuii u pentunuil. [lponcxoxaenne miekonuTaromux U ntul. [lpuHuun kiarodeBoro apomopdosa.
OcBoeHure 0ecro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xm3Hu Ha 3emMiie IO 3paM W IEpUOAaAM: apXxeu, IPOoTepo30H, Majaeo30i, Me3030M, KaiHo30M. OOras
XapaKTEpUCTHKA KIMMara W TeOJIOTHYECKUMX mpoueccoB. llosBiaeHme MW paciBeT XapakTEPHBIX OPraHU3MOB.
VYrneobpa3oBaHue: ero yCIOBUS U BIUSHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BbIMUpaHUS — DKOJOTMYECKHE KPU3UCHI NpOUUIOro. IIpuuMHBI M CIIEICTBUS MacCOBBIX BBIMHUPAHHUIA.
CoBpeMeHHBII SKOJOTUYECKUI KpU3UC, ero ocooeHHocTu. [Ipodraema coxpanenus Onopa3sHooOpas3ust Ha 3emiie.

CoBpemeHnHasi cucreMa opranndeckoro mupa. [IpuHIuner kiaccudukanuy opranu3MoB. OCHOBHBIE CHCTEMATHYECKUE
IPYIIIBI OPTaHU3MOB.

JemoHcTpanumn

IToptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. 1. MeunukoB, A. 1. Onapun, JIx. Xongein, I'. Mémnep, C.
Musnep, I'. FOpu.

Tabmuibl 1 cxembl: «Cxema onbiTa @. Penuy», «Cxema ombita JI. TlacTepa mo u3ydeHUIO camMO3apOXKICHUS KU3HN,
«Cxema onbita C. Mumnepa, I'. FOpu», «ITanbl HEOPraHMYECKOU 3BONIIOIUNY, «I eoxpoHonoruueckas mkana», «HauanbHble
ATambl OpraHUYecKoi 3Boonuny, «Cxema oOpa3oBaHUs YKApUOT NMyTéM cuMOUorenesay, «CucreMa >KMBOW TPHUPOIBI»,
«Ctpoenue Bupyca», «ApoMopdo3sl pacreHuit», «PuHHOPUTHY, «OIHOKIETOYHBIE BOMOPOCTN», «MHOTOKJIETOUHbBIE
Bogopocany, «Mxwm», «llanopotHukm», «l'onoceMeHHble pacTeHus», «Opranbl BETKOBBIX pacTeHH», «Cxema pa3BUTHS
’KUBOTHOTO  MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreiimue», «Kumeunononoctusie», «llmockue uepBu»,
«Unenucronorue», «Poi0Ob», «3eMHOBOAHBIEY, «IIpecMbikatomuecsy», «lItuupy, «MinekonuTatomue», «Pa3putue xKu3HU B
apxeruckou 3pe», «Pa3BUTHE )KU3HU B MIPOTEPO3OMCKON 3pey», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMTHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPAy.

O6opynoBanue: repbapuu pacTeHUN Pa3TUYHBIX OTAENIOB, KOJUICKIIMM HACEKOMBIX, BIIAYKHBIC MPEMapaThl KUBOTHBIX,
PAaKOBUHBI MOJUIFOCKOB, KOJUICKIIMHU HWIJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX YKUBOTHBIX, Uydesa NTUL U 3BEpPEU, KOJUICKLUUU
OKaMEHEIOCTEN, MOJIE3HBIX UCKOMAEMbIX, MYJISKM OPraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryanbsnas 1aboparopHasi padora «MogenupoBanue onbiToB Musuiepa—Opu 1o n3y4eHuto abMOreHHOro CHHTe3a
OpPraHMYeCcKUX COEIMHEHUH B IEPBUYHON aTMochepey.

JlaGoparopHas pabdora «/3yueHne u ONMCaHuE UCKOIMTAEMBbIX OCTATKOB JPEBHUX OPTraHU3MOBY.

IIpakTnueckas padora «3yuenre ocoOEHHOCTEN CTPOEHUS PACTEHUMN PA3HBIX OTJEIIOBY.

IIpakTnueckas padora «3yuenre ocoOeHHOCTEN CTPOEHHUS MO3BOHOUYHBIX JKUBOTHBIXY.

Tema S. IIpouncxoxaeHue yeaoBeka — AaHTPONOr eHe3

Paznens! n 3agaun anTpornonorun. MeToabl aHTPOIIOIOTHH.

CraHOBJICHUE NPECTABICHUI O IPOUCX0XKICHUM YeIoBeKa. Penurnosusie Bo33peHns. COBpEMEHHBIEC HAYUHBIE TEOPHUHU.

CxoncTBO 4enoBeKka C KMBOTHBIMU. CHCTEMAaTHYECKOE ITOJNOKEHHE 4enoBeKa. CBHIETENbCTBA CXOJCTBA YEJIOBEKA C
KUBOTHBIMHU:  CPaBHUTEIbHO-MOp(dosornueckue, 3sMOpUOIIOTHYECKHE, (PU3HOIOro-OMOXUMHUYECKUE, TOBEJICHUECKHUE.
OTnuns yenoBeka OT KUBOTHBIX. IIpsIMOX0KIEHHE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. PazBuTHe roJoBHOr0O MO3ra u
BTOPOW CUTHAJIBHOW CHCTEMBI.

JBuwkymue cuibl (QakTophl) AaHTPOIOreHe3a: OHOoJorudeckue, conuaibHble. COOTHOLIEHHE OHOJOTHYECKUX MU
COLMANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaANM aHTpoONoreHe3a. PaHHue 4enoBeKooOpa3Hbie 00€3bsiHbI (TPOKOHCYJIbI) U PAaHHUE MOHTUABI — OOIIHe
MPEIKK YeIOBEKOOOpa3HBIX 00E3bsiH U JIIOJICH. ABCTPAJIONUTEKH — JIBYHOTHE TPEIKH Jitojaei. YemoBeKk yMenblid, MepBbie
U3TOTOBJICHUSI OpyAuil Tpyaa. YenoBek NpIMOXONAIIMA W TEPBBIM BBIXON JdroAed 3a mpeaensl Adpuku. Yenosek
renens0eprckuii — oOIUi MPEAOK HEeaHEPTATLCKOTO YeJIOBeKa M 4elloBeKa pa3yMHoro. UermoBek HeaHJEpTaTIbCKU Kak
BU/JI JIFOJEH XOJOAHOrO KiauMaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, TEHUCOBCKHM YEJIOBEK, OCBOCHHE KOHTHHEHTOB
3a npenenamMu Adpuku. IlaneoreneTrka u najeoreHOMHKa.

DBOJIOLMA COBPEMEHHOIO 4YelnoBeKa. EcTrecTBeHHBbIH OTOOp B MOMYJSLMAX YeJOBEKa. MyTallMOHHBIA Ipolecc U
nonumopdusM. IlonynsuuonHsle BONHBI, Apeiid reHoB, MUTpalus U «3PQPEKT OCHOBATENIS» B MOMYJIILUIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. Ilonarue o pace. bonbiime pacel: eBporeonaHas (eBpas3uiickas), aBCTpajO-HErpPOHUIHAs
(3KBaTOpHUATIbHAS ), MOHTOJIOMHAS (a3UMaTCKO-aMepUKaHCKas). BpeMst ¥ myTH pacceseHus 4yenoBeka Mo miaHere. EnquHcTBO



yenoBeyeckux pac. HaydHasg HecocTosTenbHOCTh pacu3Ma. [IprCHOCOOIEHHOCTh YeNOBEKa K Pa3HbIM  YCIOBUSAM
OKpy»Karollel cpeasl. Biausinue reorpaduueckoil cpebl U ipeiida reHoB Ha MOp(HOIOruio U (PU3NOTIOTHIO YETIOBEKA.

MexaucuuiimHapabie MeTobl B (hu3udeckor (OMOJIOTrMYECKO) aHTPOIMOJIOTMU. DBOJIIOIMOHHAS aHTPOIOJOTHUS U
NaJ€0aHTPOIOJIOTUSl YEJIOBEUYECKUX Nomyisiuuil. buocoumanbHble HCCIeAOBaHUS MPUPOALI 4YeloBeka. McciemoBaHue
KOABOJIIOLIMU OMOJIOTMYECKOT0 U COIIMAILHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. lapsun, JI. Jluku, . f. Poruackui, M. M. I'epacumos.

TaOmuiel u cxembl: «MeToAbl aHTPOIOIOTUNY, «I 0JOBHON MO3T YesnoBekay, «HenoBekooOpa3Hbie 00e3bsHbY, «CKener
YEJIOBEKA M CKEJIET IIMMIIaH3€e», «PyIUMEHTBl U aTaBU3MbD», «/IBUKYILIHE CUJIbI aHTPOMOrE€HE3a», « IBOJIOLMOHHOE APEBO
YEeJIOBEKa», «ABCTpajonmurek», «YenoBek  yMmenmbl», «UYenoBexk  npaMoxomsammiy, «Jl€HUCOBCKMH  YEIIOBEK»
«Heanaepranbipy, «KpomaHboHIBD, «IIpeku yenoBeka», «Tanbl SBOJIIOLMH YEI0BEKay, «Packl uemoBeKa.

O6opynoBaHue: MYISKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepuaabHOW KYIbTYPhl MPEIKOB YEJIOBEKa, PEMpPOAYKIIHUU
(botorpadun) kKapTHH ¢ MUQPOTOTHICCKUMHU U OMOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YeloBeKka, (ororpaduu Haxoa0K
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJIEIIb Yepena YEI0BEKa U Yepena MUMIIaH3€, MOJIENb KUCTH YEI0BEKa
Y KHCTH IIMMIIaH3€, MOJEIN TOPCa MPEIKOB YETOBEKA.

JlaGopaTtopHas padora «/3yueHue ocoOEHHOCTEN CTPOEHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C IPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJOTHYECKUX aIANTALMN YETTOBEKaY.

Tema 6. Jkoji0russ — HayKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB U HAJOPTraHU3MEHHBIX CHCTEM C OKPYKAKIIeil
cpenou

3apoxaeHre u pa3BuThe dKoioruu B Tpynax A. ['ymbonsara, K. @. Pynase, H. A. Cesepiiosa, J. I'ekkens, A. Tencnu,
B. H. Cykauéga. Pa3nensl u 3a1aun 3k0a0ruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMH.

Meronbt skonoruu. IloneBeie HaOmONEHUS. OKCHEPUMEHTHI B DKOJOTMHM: MPUPOAHBIE U J1a00OpaTOpHBIE.
MopnenupoBaHue B 3K0J0TUHA. MOHUTOPUHT OKPYKAIOIIEH Cpebl: JOKAIbHBIN, PETUOHAIBHBIN U TJI00ATbHBIM.

3Ha4YEeHME SKOJOTMYECKUX 3HAHUM I YEeIOBEKa. DKOJIOIrMYECKOe MUPOBO33PEHNE KaK OCHOBA CBS3EH YEJIOBEYECTBA C
npupoa0il. DOpMHUPOBAHUE FKOJIOTUYECKON KYJIbTYPhI U SKOJIOTUYECKON TPaMOTHOCTH HACEIICHUS.

JdemoHcTpanumn



[Hoptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuet u cxembl: «Pazaensl axkonorum», «MeTobl IKOJI0Tuny», «CXeMa MOHUTOPUHTA OKPYXKAIOLIEH Cpeibly.

JlabGoparopHas padora «/3yuyeHre METOI0B YKOJTOTMYECKUX UCCIETOBAHUID.

Tema 7. Opranusmsl U cpeaa o0UTAHUSA

Dxonornyeckue (PakTopbl M 3aKOHOMEPHOCTH ux jAeicTBusi. Knaccudukanums sxomorundeckux GakTopoB: aOMOTUYECKUE,
OonoTuyeckue, aHTponoreHHble. OOIIMEe 3aKOHOMEPHOCTH JAeUCTBUSL 3Koyorndeckux (akrtopos. IlpaBuio munumyma (K.
[Hmpenrens, FO. JIubux). TonepanTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (axtopnsl. CBeT Kak 3kojoruueckuil (akrtop. [ledicTBUE pa3HBIX Y4aCTKOB COJHEYHOIO CHEKTpa Ha
OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH W IKUBOTHBIX IO OTHOLIEHWIO K cBeTy. CuUrHajibHas poJib CBETa.
DoTONEPUOAU3M.

TemmepaTrypa Kak »JKkoJiormdeckuii Qakrop. JlelictBue TeMmeparypbl Ha OpraHu3Mbl. [loHKWIOTepMHBIE U
TOMOHOTEPMHBIE OPTaHU3MBI. IBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxuocts kak skonorudeckuit Qaxrop. IlpucrnocoOneHuss pacTeHUM K TOIJEP)KAHUIO BOAHOrO OaliaHca.
Krnaccudukarus pacrenuii mo oTHoieHuto K Boje. [IpucmocobieHus ;KMBOTHBIX K U3MEHEHUIO BOAHOTO PEXUMA.

Cpenbl  oOWTaHWsT OpPraHW3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, T[OYBCHHAs, TJIyOWHHAs TMOANOYBEHHAs,
BHYTpUOpranusmMeHHas. OU3NKo-XUMUYECKHEe OCOOCHHOCTH cpeja oOuTaHus opraHu3moB. [IprcrnocoOsieHus opranu3smMoB K
JKU3HH B Pa3HBIX cpefax.

buonornueckue putrmbl. BHemnue u BHyTpeHHUE puUTMBl. CyTOUYHBIE M TOAWYHBIE PUTMBL [IpHCrIOCOOIEHHOCTH
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.

XKuznennsie Gopmbl opraHuzMoB. [lonstue o xuzHeHHod ¢Gopme. KuszHeHHBIE (OPMBI pacTeHUM: JepeBbs,
KYCTapHHUKH, KyCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TpaBhl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI,
re00MOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue daxropsl. Bumbl OMOoTHYECKHX B3aMMOICUCTBHI: KOHKYPEHITUS, XUIITHAYECTBO, CUMONO03 U e€ro (POpMHEI.
[lapazutusm, Koomepauus, MyTyajdu3M, KOMMEHCaIu3M (KBapTUpAHTCTBO, HaxJieOHW4YecTBO). Herpoduueckue
B3aMMOJICHCTBUA (TonHYeckue, popudeckue, padpuueckre). 3HaUeHUEe OMOTUYECKUX B3aMMOJCHCTBUMN JJI CYIECTBOBAHMUS
OpPraHW3MOB B cpenie oonTanus. [[puHIMT KOHKYPEHTHOTO UCKITIOUCHHUSI.



JemoncTpanumn

Tabmuiel U cxembl: «Okosiornueckue (GakTopbl», «CBETOBOM CHEKTpP», «IKOJIOTMUECKHUE TPYIIbl KUBOTHBIX I10
OTHOLIECHUIO K CBETY», «TerIoKpOBHBIE >XUBOTHBIEY», «XOJIOJHOKPOBHBIC >KUBOTHBICY», «DU3HOJOTMYECKUE aJarTalluu
YKUBOTHBIX», «Cpeapl OOUTaHUSI OPraHU3MOBY, «buonornyeckue putMmbly, «KuszneHHble GopMbl pacTeHUN», «Ku3HEHHBIE
(GOpMBI KUBOTHBIX», «IKOCHCTEMa IUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOWHOro seca», «llemu mnuranusy,
«XumHuuectBo», «llapazutuzmy», «Konkypenuus», «Cumonosy», «Kommencanmzm».

O6opynoBanue: repOapul pPacTEHWN U JKUBOTHBIX, MPHUCTOCOOJCHHBIX K BIMSHUIO PA3IMYHBIX SKOJOTUYECKHUX
dbakTopoB, repdapuu CBETOIIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHUH, CBETOIIOOWBBIC, TCHEIIOOUBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUS, TrepOdapuu M KOJUIEKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YyCTOMYMBBIX
pacTeHHii, dydenna MTHIl U 3BEPer, TepOdapun pacTeHUM, OTHOCSIIINXCS K TUTpodutam, kcepoduram, Mme3opuraM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUIEKIMU >KMBOTHBIX, OOMTAIOIIMX B pPa3HBIX Cpelax, repoapuyd U KOJUICKIIMU pPAacCTEHUU U
YKUBOTHBIX, 00JIAAI0ONTUX YePTaMH TPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIIOBUHN JKM3HU, TepOApUN M KOJUICKITIH
pPacTeHUI M JKMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU >KUBOTHBIX, YYACTBYIOIIMX B Pa3IMYHBIX OMOTHUECKHUX
B3aUMOJECHCTBHUSIX.

JlaGoparopHas pabora «BrisiBiieHHE TPUCTOCOOJIECHUN OPraHU3MOB K BIIUSIHUIO CBETaY.

JlabopaTopHas padora «BpisiBiIeHHE TPUCTIOCOOJIEHNN OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI.

JlaGoparopHas pabdora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUH U3 pa3HBIX MECT OOUTAHUSI.

Tema 8. Jkosrorusi BUI0B U NOMYJISAIUIA

DKOJIOTUYECKHUE XapaKTEePUCTUKU nonyisiuuu. [Tonynsamus kak Ouonorudeckas cuctema. Poib HEOJHOPOAHOCTH CPEBbI,
¢busnueckux 0apbepoB U OCOOEHHOCTEH OMOJIOTMM BUJIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPbI IMOIYJISLIHM.
OcCHOBHBIE MOKa3aTeNN NOMYJSUUU: YACIEHHOCTb, INIOTHOCTh, BO3PACTHAS U IOJIOBAs CTPYKTYpa, POKIAAEMOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALIHSL.

DKOoJIOrM4ecKasi CTpykTypa mnonyisuu. OneHka YUCICHHOCTH NOomyJisiuuu. J[MHamuka momyssiuuu U €€ peryssiius.
brortnueckuii moTeHUUAT NONYJALNUMU. MoaenupoBaHue AUHAMUKHU NOMyJsinuu. KpuBble pocTa YMCIEHHOCTH MOIYJISILIHAH.
KpuBbie BbDKMBaHUS. Perynsaius 4ucIeHHOCTH MOMYJISALUM: poJib (DaKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT TUIOTHOCTH.
Dxosornyeckue crpareruu BUAoB (- u K-crparerun).



[lonsitue 00 s3Koyornueckor Humie Buaa. MectooOuTanue. MHoromepHas Mojenb 3Kojgornyeckod Humm JIx. M.
XarunHcoHa. Pa3mepsl skonornyeckoit HUIM. [loTeHmanbHas u peain30BaHHAs HUIIN.

Bun kak cucrema nomyisiinuid. Apeansl BUAOB. BUIBI U MX KWU3HEHHBIE CTPATETHU. DKOJOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI M MUTpAIUi ’KUBOTHBIX. bruonornueckre MHBa3uU 4y>KEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toprper: k. 1. XaTynHCOH.

Tabmuiel U cxembl: «IKOJIOTHYECKUE XapPaKTEPUCTUKU Tomysainumn», «[IpocTpaHCTBEHHAss CTPYKTypa MOMYJSIIANY,
«Bo3pacTHbeie nupamMubl TONYIAIun», «CKOPOCTh 3aCEJIEHUS] TOBEPXHOCTH 3€MIIM Pa3IMUHbIMUA OpraHu3MaMmu», «Mojelnb
skonornueckor Humu JIx. M. XatunHacoHnay.

O6opynoBanue: repOapuu PacTCHUM, KOJUICKITUN KUBOTHBIX.

JlaGoparopHas pabora «IIpucnocoOieHrst CEMSH paCTeHHM K PacCeICHUION.

Tema 9. Jkosrorust cood1IECTB. IKOJIOTNYECKHE CHCTEMBIL.

CooOmecTBa opranu3MoB. buoiieHo3 u ero cTpykTrypa. CBsi3u MEXly Opranu3MaMu B OUOIIEHO3E.

OxocuctemMa Kak otTkpbiTas cucrema (A. Jbk. Tencnu). DyHKIHOHAIbHBIE OJOKH OPraHU3MOB B 3KOCHUCTEME:
NPOAYLIEHThl, KOHCYMEHTBI, peAyleHTbl. Tpoduyeckue ypoBHH. Tpoduueckue nenu U ceTu. AOHOTHYECKHE OJIOKU
skocucteM. [1ouBbl 1 Uikl B 3kocucTeMax. KpyroBopor BelecTB U MOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE TTOKa3aTeNIM YKOCUCTEMBI. bruoMacca u mpoayKIys. DKOJOTUUECKUEe MUPaMUIbI YUCeNl, OMOMAacChl U SHEPTHUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nyxmyayuu. HampaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI
COOOIECTB — CyKIeccuu. IlepBUYHBIE M BTOPUYHBIE CYKIIECCHU M HUX NPUYUHBI. AHTPOINOT€HHbIC BO3JICUCTBUS Ha
cykueccun. KnumakcHoe cooOiiecTBo. buopazHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOOIIIeCTB.

[IpuposiHbIe 3KOCUCTEMBI. DKocucmembl 036p U pex. DKocucmemvl Mopel U OKeaHos. IKocucmemvl myHOp, 1ecos,
cmeneu, nyCMulHb.

AHTpPONIOT€HHBIE 3KOCUCTEMBL. ATrpo3kocucTema. ArpoiueHo3. Pas3nuuus Mexay aHTPOINOr€HHBIMH M MPUPOIHBIMU
HKOCHUCTEMAaMHU.



Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. l'opoxackas ¢raopa u ¢ayna. CuHaHTponmM3amus
ropojickoi payHsl. buomornyeckoe u X03s1ICTBEHHOE 3HAUEHNE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBUN OPraHu3MOB B 3KOocHcTeMax. Posb kackaonoeo sghghexkma
U BUO08-20UPUKAMOPO8 (Kiueblx 6Uu008) 8 QyHKYuoHuposaunuu 3xocucmem. llepeHOC SHEPruuM U BEMIECTB MEXKIY
CMEXHBIMM HKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, NONYJSALMNA M 3KOCHCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBUM.

Mexanusmbl 6030elicmeus 3a2pA3HeHUll PASHLIX MUNOE HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
9KOCUCEMHOM — YPOGHAX, OCHOBbl IKONOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030eucmeusi. MeTononorus
MOHHMTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX IKOCUCTEM.

JemoHcTpanumn

[Toptpet: A. JIx. Tencnu.

Tabmuubr u cxembl: «CTpykTypa OHOIEHO3a», «IKOCHCTEMa MIMPOKOJIMCTBEHHOIO Jeca», «IKOCHCTEMa XBOMHOIO
neca», «DyHKIMOHAIbHBIE I'PYIIIBI OPraHU3MOB B 3KOCHCTEME», «KpyroBopor BemiecTB B skocucremey, «llenu nuranus
(macTOuILHAsA, JEeTpUTHAs)», «DKOJIOrHUecKas MUpaMuaa Yucen», « IKoJIornueckas nupamuaa Ouomacco», « JK0JIOrndecKas
nupamuga sHeprum», «OOpazoBanue Oonoray, «llepBuunas cykueccusi», «BoccraHoBieHue ieca moclie TMoXKapay,
«xocucrema o3epay, «ArpoueHos», «KpyroBopoT BeliecTB U MOTOK SHEPrUH B arporeHose», «IIpumepsr ypOboskocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJUJIEKIMHA HACEKOMBIX, 4yyena NTUIl U 3Bepeil, repOapuu KyJbTYpHBIX U
JUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «!3yyenue u onucanue ypo0o3KOCUCTEMBD».

JlaGopaTtopHasi padora «/3yuenue pasHO0Opa3usi MEIKUX TOUYBEHHBIX YWIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeus «IKCKYpCHs B THTMYHBINA OuoreorieHo3 (B 1yOpaBy, Oepe3HsIK, €NbHUK, Ha CyXOJOJIbHBIN HIIM TOWMEHHBIHI
JIyT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKYpCHs B arpodKOCUCTEMY (Ha M0JI€ WK B TEIUIMYHOE XO35UCTBO)».

Tema 10. buocdepa — rirodanbHasi IKOCHCTEMA



buochepa — oOmemnnanerapHas o0omodka 3eMiu, TJA€ CYIIECTBYeT WJIM CYIIECTBOBaja JKW3Hb. Pa3Butne
npencrapieHuii o ouocdepe B Tpyaax 3. 3iocca. Yuenue B. U. Bepnanckoro o ouochepe. O6mactu 6mocdeps u e€ cocras.
JKusoe BemiectBo 6Mocdepsl v ero QyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHus ouocdepnl. OcobeHHoCcTH Orochephl Kak T100anbHOM dKOcucTeMbl. [[nHaMuyeckoe
paBHOBecue B Onocdepe. KpyroBopoTsl BEIeCTB U OMOr€OXUMHUYECKUE IUKJIIBI (YIiiepoaa, a30Ta). PUTMUYHOCTH SIBJICHHM B
ouocdepe.

3onanbHOCTh Ouocdepnl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHApPA, XBOWHBIE Ji€ca, CMEIIAHHbIE U
HIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTHIHU, TPOIMYECKHE Jieca, BBICOKOTOpba. KimMmar, pacTUTENbHBIA U
’KUBOTHBIA MU OMOMOB CYIIIH.

CrpykTypa 1 (YHKIHS )KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO MOTEHITMaIa 1 OnochepHbIX (YHKITHAN.

JdeMoHcTpanuu

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

Tabmuier u cxembl: «l'eocdepst 3emnu», «KpyroBopor azora B mpupoae», «KpyroBopoT yriepoaa B HPHUPOAEH,
«KpyroBopot kucnopojia B mpupoie», «KpyropopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cymny, «KnumaTtuyeckue mnosica
3emum», «Tynapay», «Taira», «Cmemanssiii jnec», «lllupokonuctBeHHbiid Jecy, «Cremnby», «CaBaHHay, «llycThIHDY,
«Tpormueckuut mecy.

O6GopynoBaHue: repdbapuu pacCTeHUN pa3HbIX OMOMOB, KOJUICKIIUU )KUBOTHBIX.

Tema 11. UesioBek M OKpy:Kaouias cpeaa

DKOJIOTUYECKHE KPU3HUChI U UX NpUYuHBL. BoznelicTBue udenoBeka Ha Ouochepy. 3arps3HEeHUE BO3AYIIHOW Cpelbl.
Oxpana Bo3ayxa. 3arps3HeHUEe BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHeHne Kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENIbHBIA U KUBOTHBIM MHp. OXpaHa pacTUTEIBHOIO M >KHMBOTHOIO MHpA.
OcHoBHbIE TpPUHIMUIBI OXpaHbl Opupoabl. KpacHeie kHuru. Ocobo oxpansemble mnpuponnbie tepputopun (OOIIT).
boranudeckue caapl U 300JI0THYECKHUE MTAPKH.



OCHOBHBIE NMPHUHLMIBI YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. PalMoHaIbHOE MPHUPOIOIOIB30BAHUE U
COXpaHEHHE OMOJIOTMYEecCKOro pazHooOpasus 3emian. OOIIMe 3aKOHOMEPHOCTH TJIOOAJIBHBIX HKOJIOTMYECKUX KPHU3HUCOB
Oco0eHHOCTH COBPEMEHHOI'0 KpU3HMCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butre MEeTO0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX MpoIeccoB. Cucmemmubie Uccied08anus nepexooda K
pecypcocbepezaroujeli U KOHKYPEeHMOCNoCcoOHOU dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcol. HayuonanvHole
UHOpMaAYUOHHbIe cucmembl, obecneyusaue 00OCmMyn K uUHgopmayuu no COCMOSHUIO OMOENIbHLIX U008 U IKOCUCTEM.
OcHosbl dK0peaburumayuy dKocucmem U cnocovos 6opvdvl ¢ bUonopexcoenusmu. Pekoncmpykyus mopckux u HazemHvix
9KOCUCEM.

JdeMoHCcTpanuu

Tabmuubl u cxembl: «3arps3HeHue atMochepb, «3arpsa3HeHne ruapocdepbl», «3arpsi3HeHne nouBbl», «llapHUKOBBIN
appex», «Ocobo oxpaHsieMble TPUPOJHBIE TEPPUTOPUNY, «MOENN yIIPaBIsIEMOrO MUPAY.

Oo6opynoBanue: ¢Gotorpaguu OXpaHIEMBIX PacTeHHN W KUBOTHBIX KpacHoil kumru Poccuiickoit ®eneparuu, KpacHoit
KHUTY PErMOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOTI'PAMMBI 110 BUOJIOI'MN HA YPOBHE CPEJTHET'O
OBHLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS MPOTPaMM CpPEIHEro OOIIEero
00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC.

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMMbl MO OMOJIOTMH BBIIEJIEHBI CIEIYIOUIUE COCTaBJISIOLIUE:
0CO3HAHUE 00YYAIOIIMMUCS POCCUICKON T'pa)TaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENICNICHUIO, Haluyue Momusayuy K 00y4eHUI0 OUOJIOTUH, YeleHanpasienHoe pa3eumue BHYTPEHHUX YOexXIeHun
JMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAULIMUNA pa3BUTHUSI OMOJIOTMUECKOrO 3HAHUS, 20MOBHOCMb U
cnocobnocms  O0YYaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEH JIEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTAaHOBKaMH,
IPUCYILIUMU CUCTEME OHMOJOIMYECKOro OOpa30BaHUSA, HAIUYUE NPABOCO3HAHUS HKOJIOTUYECKOW KYIBTYPBI, CnOCOOHOCMU
cmagumy 1M U CTPOUTH KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMBbl MO OMOJIOIMM JTOCTUTAIOTCS B €AMHCTBE Y4eOHOM M BOCHUTATENIbHOM
NEATENbHOCTH B COOTBETCTBUM C TPAAULUMOHHBIMH POCCHMCKHMM COLUMOKYJIbTYPHBIMU, HCTOPUYECKHUMH M JIyXOBHO-
HPABCTBEHHBIMU 1L[EHHOCTSIMHU, IMPUHATHIMUA B OOIECTBE MpaBUJIaMU W HOPMAaMH TOBEJIECHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEN MO3ULUU JIMYHOCTH, MATPUOTU3MA U YBAKEHHS K
3aKOHY W MpPaBOMOPSAKY, YEIOBEKY TpyJda U CTaplieMy IOKOJEHHUIO, B3aMMHOIO YBA)KE€HHUs, OEpEKHOr0 OTHOIICHHS K
KYJIbTYPHOMY HACJIEIUI0O U TPAJUIMAM MHOIOHAalMOHAIBHOro Hapona Poccuiickon denepannu, TpUPOJIE U OKPYKAKOIIEH
cpeze.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHUS y4eOHOro npeamMera «buonorus» AOKHBI OTpaXKaTh TOTOBHOCTh M CIIOCOOHOCTH
OOyJalOIMXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH TMO3WIUCH JUYHOCTH, CHUCTEMOH I[EHHOCTHBIX
OpUEHTAlMi, NO3UTHBHBIX BHYTPEHHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOIO
oOlIeCTBa, PaCUIMPEHHE >KU3HEHHOrO OIbITAa M OMNbITa JIEATEbHOCTH B NPOLECCE pealn3allid OCHOBHBIX HAaIpaBIICHUN
BOCIIUTATEJBHON JEATENBHOCTH, B TOM YHCIIE B YaCTH:



1) rpaskaIaHCKOr 0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh TPAXKJIAHCKOW TO3UIIMU OOYYaIoIIerocs KaK aKTUBHOTO M OTBETCTBEHHOTO YJi€Ha POCCHMCKOTO
o011IeCTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACSATEIILHOCTH TPU CO3JAaHUU YYEOHBIX IMPOCKTOB, PEIICHUU YYEOHBIX U
MO3HABaTEIbHBIX 3a/1a4, BBIMOJHEHUH OMOJIOTMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH OMpPeNesiTh COOCTBEHHYIO TIO3HITUIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U O0BACHSTH €€

YMEHHE YYHUTHIBAaTh B CBOMX JACHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHMBHOTO B3aUMOJEHCTBUS JIOJEH C pa3HbIMU
yOeXKACHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIUATILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TIPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4YEOHBIX, [I03HABATEJbHBIX U
UCCIIEIOBATENbCKUX 3aJlad, YBAXKUTEJIHHOIO OTHOIICHHS K MHEHHIO OMNIOHEHTOB IMPH OOCYXXJIEHUHM CIIOPHBIX BOIMPOCOB
OHMOJIOTMYECKOr0 COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOU ESITENbHOCTH;

2) NIaTPUOTHYECKOr 0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW HACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapoOay, YyBCTBA
OTBETCTBEHHOCTH Iiepell PoauHON, ropaocTu 3a CBOM Kpau, CBOXO POJMHY, CBOM S3BIK U KYJIBTYPY, IIPOLIOE U HACTOALIECE
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHONIIEHHWE K MPUPOJHOMY HACIEAUI0 W TNaMITHUKAM MOpPUPOAbI, AOCTHKEHUsiIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJIEHWE M Pa3BUTHE OMOJIOTMH, NMOHUMAHUS 3HAYEHUS
OMOJIOTMH B TTIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KM3HH YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujeitHas yoexx1EHHOCTh, TOTOBHOCTh K CIY>KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE JTYXOBHBIX ICHHOCTEW POCCUUCKOTO HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;



CIIOCOOHOCThH OILIEHMBATh CUTYAIIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POAMUTENSIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHUS IIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIOUAs ICTETUKY ObITAa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa,
OOIIECTBEHHBIX OTHOILLIECHU;

MOHUMaHUE YMOLIMOHATILHOTO BO3ICUCTBHS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuveckoro BocnuTanus, popMupoOBaAHUSA KYJIbTYPbI 310POBbs U IMOIUOHAIBLHOI0 0J1ar ONOITyYHs:

MOHMMAaHWE W peali3aIlrs 310pOBOro U 0e30macHoro odpasa XKu3HHU (3I0pOBOE MUTAHKUE, COOJIOICHNE TUTHEHUYECKUX
OpaBWJI U HOPM, COaJaHCHUPOBAHHBIA PEKUM 3aHSATUUA U OTIbIXa, pEryisipHas (QuU3nyeckas aKTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTU TIPaBUJ WHAUBUIYAILHOTO M KOJUIEKTUBHOIO O€30MacCHOr0 TOBEACHUS B CUTYyaIlUsX,
YIPOXKAIOLIUX 3I0POBBIO U )KU3HHU JIFOJICH;

OCO3HAHWE MOCJICICTBUI M HEMPUITHS BPEIHBIX MPUBBIUEK (YITOTPEOICHUS aKOT0JIsl, HAPKOTHKOB, KypeHUs);

6) Tpya10BOro BOCINTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JI00UE;

TOTOBHOCTh K AaKTUBHOM JI€ATENILHOCTHM TEXHOJIOIMYECKOW M  COLMAIIbHOM  HAamNpaBJIEHHOCTH, CIOCOOHOCTH
WHUIIUAPOBATh, TNIAHUPOBATh U CAMOCTOSITEJIBHO BHITIOJHATH TaKyIO JIEATCILHOCTD;

UHTEPEC K Pa3IMuHbIM cepam npodeccuoHaIbHON AesTeIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oyayien
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIUIaHbI,

TOTOBHOCTH M CLIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0rH4€eCKOro BOCIIUTAHMS

AKOJIOTUYECKH 11e7IecCO00pa3HOe OTHOIIEHHE K MTPUPO/Ie KaK UCTOUYHMKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;



MIOBBIIICHUE YPOBHSI 3KOJIOTHYECKOW KYJIbTYpPbl: MPUOOPETEHUE OIbITAa IUIAHUPOBAHUS IOCTYNKOB M OILEHKH HX
BO3MOYKHBIX MOCJIEJICTBUI JJIs1 OKPYXKAIOIIEH CPEMbL;

OCO3HAHME II100aNTBHOr0 XapakTepa 3KOJIOTMYECKUX MPOOJIEM U MyTEl UX PELICHHUS;

CIIOCOOHOCTh MCHOJIB30BaTh MPUOOpETaeMble MPU M3YYEHHH OWOJIOTMM 3HAHMUS U YMEHMS IMpPU pEUIeHUH MpolieM,
CBSI3aHHBIX C PAIMOHAIBLHBIM MPUPOAONOIb30BaHUEM (COOIOJICHUE TIPaBWJI MOBEICHUS] B TPUPOJE, HANPaBJICHHBIX Ha
COXpaHEHHE PABHOBECHS B IKOCHUCTEMAaX, OXPaHy BUIOB, IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JACHUCTBUM, IPUHOCIIIMX BPEA OKPYKAIOWIEM NPUPOJHONW Cpelle, YMEHHE IPOTHO3UPOBATH
HEOJIaronpusATHHIE YKOJIOTMYECKUE TTOCTIEACTBUS MPEANPUHUMAEMbBIX TEUCTBUIM U MPEJOTBpalaTh UX;

HaJIUYUE Pa3BUTOrO SKOJOIMYECKOIO MBIIIJIEHUS, SKOJOTMYECKON KYNbTYpbI, OINbITA AECATEIbHOCTU IKOJOTHYECKOMN
HaIpaBJICHHOCTHU, YMEHHS PYKOBOJCTBOBATHCS HMMH B IO3HABATEIbHOM, KOMMYHHUKATHUBHOM M COIMAIbHOM MpAaKTHUKE,
TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JIEITEIBHOCTH SKOJIOTMYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI' 0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOMN
MIPAKTUKH, OCHOBAHHOT'O HA JTUAJIOre KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJILTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM U YMTATEIHCKON KYJIBTYPhI KaK CPe/ICTBA B3aUMOCHCTBUS MEXKTY JIIOJIbMU U MO3HAHUS
MHUPA;

MOHUMAaHHUE chenupUKd OHOJOTUM KaK HayKd, OCO3HaHUsS €€ poyid B (GOPMUPOBAHUU PAIIMOHATIBHOTO HAYYHOTO
MBIIIEHHUS, CO3aHUH TIEJIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIBI, YETTOBEKA U OOIIECTRA,
B MTO3HAHUU MIPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUs MPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJOTMH [IJII COBPEMEHHOM IMBUIIM3ALUU: OOECIEUEHHs HOBOTO YPOBHS Pa3BUTHS
MEUITMHBI, CO3/TaHHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX PEIIaTh PECYPCHBIC TIPOOIEMBI PA3BUTHS YEIOBEUECTBA,
MOKMCKa MyTeH BbIXOAAa W3 TJI00aJbHBIX JKOJOTMUECKHX MpoOieM u olOecrieyeHus Mepexoia K YCTOMYHMBOMY Pa3BUTHIO,
panMoHaIbHOMY HCIIOJIb30BAHUIO PUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUH OWOJOTMYECKUX 3HAHUN B IIEJISIX IMOBBIIICHUS OOIIEH KYIbTYpbI, €CTECTBEHHO -
HAY4YHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTu (YHKIIMOHATBHOU TPAMOTHOCTH O0y4aromuxcs, GopMupyeMon npu nu3ydeHuun
ouojoruu;



MMOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMSI, HCIONh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJTydaeMble 3HAHUS JIJIs1 aHaIi3a U 0OBSICHEHUS SIBJICHUM OKPYKAFOIIEr0o MUPA U MIPOUCXOAAIINX B HEM U3MEHEHU, YMEHHUE
nenaTh 00OCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAyYHBIX (DAKTOB U MMEIOIIUXCS TAHHBIX C LEJbIO MOJYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CITIOCOOHOCTh CaMOCTOSITEIILHO MCITOIh30BaTh OMOJOTHYECKUEe 3HAHUS ISl PEIICHUsS TTPOOJIeM B peabHbIX KU3HEHHBIX
CUTYalUSIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIIbHOCTH, TOTOBHOCTb OCYIIECTBISATh IPOEKTHYO M HCCIEA0BATEIBCKYIO
JESITEIIbHOCTh MHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHHUIO W CaMOOOpPa30BaHMIO, K aKTUBHOMY TOJIYYE€HUIO HOBBIX
3HAHWUH 110 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS YU4eOHOro npeamera « buonorus» BKIIIOYAIOT: 3HAUMMbIE 1)1 ()OPMHUPOBAHUS
MHUPOBO33PEHUSI  O0YJArONIUXCS  MEKAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBbIE TOHATHUS, OTPaKAIOIIHE
[EJIOCTHOCTh HAYYHOM KapTUHBI MUPa U CHENU(DUKY METO/IOB MTO3HAHMUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO,
HHEPrus, sIBICHHE, MPOIECC, CUCTEMA, HAYUHbIN (DaKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsl, UCCIIEJOBAHUE,
HAOJIIOICHUE, W3MEpPEHUe, OKCIePUMEHT | JpYIrHe);, yHUBEpCalbHbIe YydeOHble JeHcTBUA (TIO3HABaTEIbHBIC,
KOMMYHUKATUBHbBIC, PETyJISITUBHBIC), oOecneunBaromye (HopMupoBaHue (HYHKIIMOHAIBLHON TPaMOTHOCTH M COLMAIbHOU
KOMIETEHIIMM  OOy4aloUuIMXcs; CHOCOOHOCTh  OOyJaromMXCs  MCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIUILUIMHAPHEIE,
MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCAIbHbBIC YUeOHbIe IEHCTBHUS B TO3HABATEIHLHON U COLMATBHOMN MPAKTUKE.

B pesynbprate nzydenus OMOJIOTMU HA YPOBHE CpeHEro o0Iiero oopasoBanus y odydarouierocs Oyayr cqopMupoBaHbl
MO3HABATEIbHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC JEHCTBUS, KOMMYHHMKATHUBHBIE YHUBEPCAJIbHBIE y4eOHBIC JEHCTBUSI,
PETYISITUBHBIEC YHUBEPCATIbHBIC YUCOHBIC JCHCTBUS, COBMECTHAS JIEATEIbHOCTD.

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI POrPaMMBbI CPEIHETO 00IIero 00pa30BaHusl JOLKHBI OTPaXKaTh:

OBJiaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMHY MO3HABATEIbHBIMU JACHCTBUSMU:



1) 6a3oBble JOrmYecKue aeicTBUA:

CaMOCTOATENBHO (POPMYIMPOBATh U aKTYaIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM MNPUEMBI JIOTHUECKOTO MBIIUIEHUs (aHalu3a, CHUHTE3a, CpaBHEHUS,
Kkjaccuukam, o00OIIEeHHs), PaCKPbIBaTh CMBICI OHMOJOIMYECKUX MOHATHI (BBIIEIATh HMX XapaKTEepHblE NPU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUSIMU);

ONpENENATh ILENU JEATENbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUM HUX JOCTUIKEHHUS, COOTHOCHUTH PE3YJIbTAThI
NEATEIIbHOCTHU € ITOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOIOrMYECKUE OHATHS AJ11 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOW MTPUPOJBL;

CTPOUThH JIOTUYECKUE pACCYXKIEeHHS (MHIYKTHBHBIC, NEIYKTUBHBIE, 1O AHAJIOTHUU), BBIABISATH 3aKOHOMEPHOCTH W
IIPOTUBOPEYUHS B pACCMATPUBAEMBIX SIBJICHUSX, (POPMYTUPOBATH BBIBOJIBI U 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MOJEIBHBIE CPEICTBA IJIsI NMPEACTABICHUS CYHNIECTBEHHBIX CBA3€H M OTHOUIEHHWW B M3y4aeMbIX
Ouonornyeckux OOBEKTaX, a TakXKe MPOTUBOPEUUN PpA3HOTO pOJA, BBIIBICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX
HUCTOYHUKAX;

pa3pabaThiBaTh IUIaH pelIeHHs NpoOJeMbl C y4ETOM aHajdu3a HMMEIOIIMXCS MaTepUajbHbIX W HEMAaTepHUaJIbHBIX
PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LESAM, OLIEHUBATh PUCKU MOCIEICTBUN
NEATENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH pab0Ty B YCIOBHUSIX PEaIbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKUE TeHCTBHA:

BJIaJIeTh HaBbIKAaMU Y4eOHO-HCCIEAOBATENbCKOW M MPOEKTHOM JEATENbHOCTH, HAaBBIKAMH pPa3pelIieHus MpodiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOMCKY METOJIOB PEIICHMs] MPAKTUUECKUX 3a/lad, MPUMEHEHHIO
Pa3IUYHBIX METOJOB IMO3HAHUS;

UCMOJIb30BaTh Pa3IMYHbIE BUJbI ACATEIBHOCTU 110 MOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALNHU, TPEOOPA30BAHUIO
Y TIPUMEHEHUIO B yYEOHBIX CUTYalLlUsIX, B TOM YHCJE NPH CO3JaHUU YUEOHBIX U COLMAIbHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBII TUI MBILIJIEHUS, BJIaI€Th HAYYHOH TEPMHUHOJIOTUEHN, KIIOUEBBIMU MOHATUSAMU U METO/IAMH;



CTaBHUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1a4U B 00pa30BaTEIbHON JEATEILHOCTU U KU3HEHHBIX CUTYaIUSAX;

BBISIBJISATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTYaJIU3UpPOBaTh 33/auy, BbIIBUraTh FMIOTE3Y €€ pelIeHUs, HaXOAUTh
apryMEHTHI [T JOKa3aTeIbCTBA CBOMX YTBEPXKACHUIA, 3a]1aBaTh MMapaMeTpPhl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJ€ PEIICHUs 3aJadydl pe3yibTaThl, KPUTUYECKH OIEHUBATh HMX JOCTOBEPHOCTH,
IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OICHKY HOBBIM CUTYAIIUSIM, OI[CHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATH LIeJICHANPaBICHHBIA MOUCK MIEPEHOCA CPEJICTB U CIOCOOOB ACUCTBUS B MPO(ECCHOHABHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUSI B TIO3HABATEIbHYIO U MPAKTHUYECKYIO 00JIaCTH KU3HEACSITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE MWJIEH, MpearaTb OpPUTMHAIbHBIE TOAXOAbI M pEIHICHHs, CTaBUTh MPOOJIEeMbl M 3a/Jayw,
JIOITYCKAIOIINE allbTepPHATUBHBIE PEIICHUSI.

3) padora ¢ unopmanme:

OPHEHTHUPOBATbCS B Pa3IMYHBIX HCTOYHUKAX HHPoOpMalMU (TEKCTe Y4YEOHOro mOcoOMs, Hay4dHO-TIONYJIIPHON
auTeparype, OMOJIOTMYECKUX CIOBapsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3zax AaHHBIX, B VHTepHeTe), aHanu3upoBaTh
UHOOPMAIMIO  PA3IUYHBIX BUAOB W (GOpM  TPEIACTABICHHS, KPUTHYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUHUBOCTb;

dbopMyIHMpoBaTh 3aMpoChl U MPUMEHSATh pa3IMYHbIE METOJbl MPH MOUCKE M OTOOpe OMOoNornyecko HHQpoOpMaIuy,
HEO0OXOTMMOM /IS BHITIOJTHEHUSI yIEeOHBIX 3a71a4;

IpUOOpPETaTh OMBIT UCIOJNb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATh KYIbTYPY
aKTUBHOT'O UCIOJIb30BAHUS PA3IMYHbBIX ITOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHUMAIBbHYIO (POpPMY MpencTaBieHUs OMONIOTHYECKON HMHGpopMaruu (CXeMbl, TpaduKH,
JMarpaMmbl, TaOJIMIIbI, PUCYHKH U APYroe);

WCIIONb30BaTh HAYYHBIA SI3IK B KAadeCcTBE CpEACTBa Mpu paboTe ¢ Ouomormueckoil mHboOpMaluei: MPUMEHSThH
XUMHYECKHE, (PU3HUECKUe U MaTeMaTUUECKUE 3HAKU U CUMBOJIbI, (OpMYJibl, a00peBUaTypy, HOMEHKIATYPY, UCHOIb30BaTh U
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATISIIHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHMS M 3aIIMTHI HH(OpMauy, THPOPMAIIMOHHOW O€30MMaCHOCTH TUYHOCTH.



OBJ1aeHre YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHU ACHCTBUSIMM:

1) obmenmne:

OCYIIECTBJIATh KOMMYHHUKAIIMU BO BceX c(epax *KU3HHU, aKTUBHO Y4acCTBOBATh B JUAJIOIe MJIM JUCKYCCUU MO CYHIECTBY
oOcyxJ1aeMoil TeMmbl (YMEHHE 3aJaBaTh BONPOCHI, BBICKA3BIBATH CYXKJCHHUS OTHOCHTEJILHO BBINOJHEHUS MpearaeMoi
3a7laui, YYUTHIBATh HHTEPECH] U COrIACOBAHHOCTD MO3UIUI APYIUX YUACTHUKOB JUAJIOra WINA JUCKYCCHH);

pacrnio3HaBaTh HeBepOalbHbIE CpelacTBa OOIIEHUs, TOHMMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHUS! KOHQIIMKTHBIX CUTYallUl, YMETh CMSTYaTh KOH(QIIUKTHI U BECTU MIEPETOBOPHI;

BJIAJI€Th PA3JUYHBIMU CIIOCOOaMM OOLIEHMSI W B3aUMOJEHUCTBHS, MOHUMAaThb HAMEPEHUs APYTUX JIOAEH, MPOSBIATH
YBaKUTEIBHOE OTHOILIEHUE K COOECEHUKY U B KOPPEKTHON (hopMe GOpMYIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAs 1esITeJIbHOCTD:

MOHMMATh M MCIOJb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIWBUIYaJbHOW pabOTHI MpPU PEIICHUH OMOIIOTHYECKOM
po0JieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACUCTBUS MIPHU PEIICHNN Y4eOHOM 3aauu;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro ujaeHa
KOJIJIEKTUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHMUPOBATH NIEUCTBUSA 10 €€ NOCTHKEHUIO:
COCTaBJISITh IUIAH JEHCTBUM, pacupelesisiTh pojid ¢ Y4ETOM MHEHUU YYAaCTHHUKOB, OOCYXKIATh pe3yJibTaTbl COBMECTHOMU
paboThI;

OLIEHMBaTh KayeCTBO CBOET0O BKJIAJa M KaXKIOr0 YYaCTHUKAa KOMaHAbl B OOIIMHM pe3yapTaT MO pPa3padOTaHHBIM
KPUTEpUSIM;

IIPEIIaraTh HOBBIE IPOEKTHI, OLIEHUBATH UAECU C TO3ULIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B paA3JIMYHBIX CUTYalMsX, IPOSABIATH TBOPYECTBO U
BOOOpaxeHHe, ObITh MHULIUATUBHBIM.

OByageHne yHUBEpCaIbHBIMHU PeryJIATHBHBIMHU ACHCTBHAMM:

1) camoopranu3amnusi:

UCIOJIb30BaTh OMOIOrMYECKUE 3HAHUS JI71S1 BBISIBJICHUS MTPOOJIEM M X PEIICHUS B )KM3HEHHBIX U y4EOHBIX CUTYall UfX;



BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIEJIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX JACHCTBHIX U MOCTYIKAaX IO
OTHOLIEHHUIO K JKUBOU IPUPOAE, CBOEMY 310POBbIO U 30POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATH IMO3HABATEIIbHYIO AESTEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4 B 00pa30BaTEIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITh TUIAH PELIEHUs MPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
Y IIPEAIIOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacimpsATh paMKi Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOW HJPYAMIIMH B Pa3HbIX OONACTAX 3HAHWM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbBINA U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTP OJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMSIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LETISM;

BJIaJIE€Th HaBBIKAMU MTO3HABATEIHLHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX ICUCTBUIN U MBICIUTEIBHBIX MPOIIECCOB,
WX pe3yibTaTOB U OCHOBaHUH, UCIIOJIb30BATh NMPUEMBI pedIeKCHU AJI OLIEHKHU CUTYAlllH, BBIOOpa BEPHOTO PELICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX NPU AHAIA3E PE3YIBTATOB JEATENbHOCTH;

3) npuHATHE Ce0s M IPYrUX:

MPUHUMATh €051, MIOHUMAasi CBOU HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI U APTYMEHTHI APYIUX MPU AHAIA3E PE3YIBTATOB AEATEIbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO JAPYTHUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3ULUU IPYTOr0 YeJIOBEKA.
HPEAMETHBIE PE3YJbTATDBI



[IpenMerHble pe3ynbTaThl OCBOCHHS COJIEpXKaHUsl ydeOHOro mnpeaMera «buosnorus» Ha yriyOJ€HHOM YpOBHE
OpPUEHTUPOBAHBI Ha oOecrneueHne npoduIbLHOro o0yueHust ooydaromuxcs ouonoruu. OHU BKITIOYAIOT: ClIEUPUUECKUE IS
OMOJIOTMM HAaY4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO OCBOCHHIO, MHTEPIPETALIMK U MPEOOPa30BAHUIO 3HAHUM, BUIBI
JEATEeIIbHOCTU 10 TIOJIYYEHUIO HOBBIX 3HAHUHN U UX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B PEATbHBIX KU3HEHHBIX
cutyanusx. [IpeameTHble pe3ylbTaThl MPEICTABJICHBI 10 TOJaM U3YUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOeHUS yueOHoro npeameta «buonorus» B 10 Kaacce NOIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHNN €CTECTBEHHO -
HAy4YHOM KapTUHBI MHUpA, B MO3HAHUU 3aKOHOB MPHUPOJbI M PEIICHUU MPOOJEM PAIMOHATBLHOTO MPHUPOIONOIb30BAHUS, O
BKJIJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE OUOJIOTMYECKUE TEPMHUHBI U
NOHATUSL (’KU3Hb, KJIETKA, OPraHu3M, METab0JIM3M, TOMEOCTa3, CaMOPETYJIALIMS, CAMOBOCIIPOU3BE/ICHNE, HACIIEICTBEHHOCTD,
W3MEHYHMBOCTh, POCT W pa3BUTHE), Omonornyeckue teopuu (kiaerounas teopust T. IlIBamna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopus HacneacTBeHHOCTH T. Moprana), yuenuss (H. W. BaBuioBa — o 1meHTpax MHOrooopasusi u
MIPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHUS, PACIHICIUICHUS, YUCT OThI
raMeT, HEe3aBUCUMOro HacliienoBaHus [. Menpaens, roMoJOrMY4eCKUX pAIOB B HAcCIEACTBEHHOW wu3MeHunBoctu H. WM.
BapuiioBa), mpuHIHIIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'O TO3HAHMS, MCIOJIb3YEMBbIX B OMOJIOTMYECKMX HCCICAOBAHUSX >KUBBIX
00BEKTOB (ONHUCaHUE, U3MEPEHHE, HAOTI0IeHNE, IKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBIE IIPU3HAKUA: BHUPYCOB, KIJETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHuW3MOB, B TOM 4YHCIe OakTepuil, rpuOOB, PACTEHH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHoOB U
CUCTEM OPraHOB PAaCTEHUU, KUBOTHBIX, YEIOBEKA, IPOLIECCOB KU3HEACSITEIbHOCTH, MPOTEKAIIMX B OpraHu3Max pPacTeHUN,
YKUBOTHBIX M 4YeJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BelIecTB (MEeTa00NM3M), MPEBpAlICHUS] YHEPTrUU, OpOoKEeHUS,
aBTOTPOPHOTO U TETepOTPO(HOro THUIIOB NUTAHUSA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
AMOpHUOreHe3a, MOCTAIMOPUOHAILHOTO PAa3BUTHSI, PA3MHOXKEHUS, WHAMBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
B3aMMO/ICHCTBUS T'€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;



YMEHUE YCTaHABIMBATh B3aHMMOCBA3U MEXAY OPraHOMIAMH KIETKH M UX (DYHKUIHUSAMH, CTPOCHHUEM KJIETOK pPa3HBIX
TKaHEeW U UX QYHKUUSMU, MEXIYy OpraHaMu U CUCTEMAaMM OPraHOB Y pacT€HHH, )KUBOTHBIX M UEJIOBEKA U UX (YHKIMIMH,
MEXy CHCTEMaMHU OPTaHOB M MX (DYHKIMSAMH, MEXKTY dTallaMd OOMEHA BEIIECTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX
LUKJIOB OPraHMW3MOB, 3TallaMU AMOPHOHAIBHOTO Pa3BUTHS, T€HOTUIIOM M (EHOTUIOM, (PEHOTUIIOM MU (aKTOpaMu Cpeiabl
0o0OUTaHUS;

YMEHUE BBISIBIISTh OTJIMYUTENbHBIC IPU3HAKY KUBBIX CHCTEM, B TOM YHCJIC PACTEHUH, )KUBOTHBIX U YEIIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPryMEHTHI, OHOJIOTUYECKYI0 TEPMHUHOJOTHI0O M CHUMBOJIUKY JIJIst
JI0Ka3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHUE pelarb OWOJOTMYECKUE 3a/ayd, BBIABIATh NPUUYMHHO-CIEACTBEHHBIE CBS3UM MEXIAY HCCIEIYEMbIMU
OMOJIOTUYECKUMU MIPOIIECCAMHU U SIBIICHUSIMHU, JI€JaTh BBIBOABI U MPOTHO3bI HA OCHOBAaHUH MOTYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIAOOPATOPHBIE W IpPAaKTHUYECKHE padoThl, COONIOATh IpaBWwiia Npu padoTe ¢ Y4eOHBIM U
71a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh TMIIOTE3bl, IPOBEPITh WX IKCIEPUMEHTAIbHBIMU CPEICTBAMH, (OpMyNIUpys Lelb HCCIEAOBAHUSA,
aHAJIM3UPOBATH MOJyYEHHBIE PE3YJIbTAThl U JI€JaTh BbIBObI;

YMEHHE y4acTBOBATh B y4E€OHO-HCCIEN0BATEIbCKON paboTe Mo OMOJIOTHH, SKOJIOTUH U MEIUIIMHE, POBOUMON Ha Oa3e
HIKOJIbHBIX HAYYHBIX OOILECTB, U MMyOJUYHO MPEACTABIISATH MOJyYEHHbIE PE3yJIbTaThl HA YUEHUYECKUX KOH(DEPEHITHIX;

YMEHHE OIICHWBaTh JTHYECKHE aCTEeKThl COBPEMEHHBIX WCCIEAOBaHUNA B 00JacTH OHWOJIOTMM W MEAWIIMHBI
(KIIOHMpOBaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAINPAaBICHHOE HW3MEHEHHWE TIeHOMa U CO3JaHhe TPaHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYILIECTBIATh OCO3HAaHHBIM BbIOOp Oyaymiell npodecCHOHaNbHOM JEATENbHOCTH B o0nacTu OuoJoruu,
MEAUINHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEITLCKOTO X0341CTBA, MUIIIEBON POMBILIUICHHOCTH, YTIYOISITh MO3HABATEIbHBIN
UHTEpPEC, HANpaBJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEW Npodeccud U MPOJOIDKEHHE OHOJIOTHYECKOro
o0pa30BaHUs B OpraHU3AIMSAX CPEAHETO MPOPECCHOHATILHOTO U BHICIIETO 00pa30BaHUsI.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorusi» B 11 knacce nOMKHBI OTpaXarth:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OUOJIOIMH B CUCTEME €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAYUYHON KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJBI U PEIICHUH YKOJIOTHIECKUX MPoOJIeM YeT0BeUecTBa, a



TaK)K€ B PEIICHHH BOIPOCOB PAIMOHATIHLHOTO MPUPOJONOIb30BaHM, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHS K
IPUPOJIE, OOILIECTBY, YEIOBEKY, O BKJIa/1€ POCCUUCKUX U 3apyOeXKHbIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHY;

YMEHHE BJAE€Th CHUCTEMOM OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET OIpPENENIEHWS M TMOHWMAHHE CYIIHOCTH
OCHOBONOJIararouux OHOJOTMYECKUX TEPMUHOB U TMOHATUM (BUI, SKOcucTeMa, Ouocdepa), OHUOJOTHYECKHUE TEOPHUH
(@BomonionHast teopust Y. JlapBuHa, cuHTeTHMdeckas Teopusi sBomoruu), ydeHus (A. H. CesepiioBa — o myTsax
HarnpaBieHusx 3Bomoruu, B.W. Bepnaackoro — o Ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B.
Baitabepra, 3aponpieBoro cxoactsa K. M. bapa), npaBuna (Muanmyma FO. JInGuxa, sKOIOrHYecKoi mupamMuabl SHEPTUN),
runote3bl (runore3a «mvupa PHK» V. I'unGepra);

YMEHHE BJAJI€Th OCHOBHBIMHU METOJAMHU HAYYHOI'O IO3HAHMS, UCIOJIb3YyeMbIMU B OHOJOTMYECKUX HCCIEIOBAHUSIX
KUBBIX OOBEKTOB M IKOCHCTEM (OMUCaHHe, U3MEpeHHe, HaOII0eHUE, IKCIEPUMEHT), CIIOCOOAMU BBISIBICHUS W OLICHKH
aHTPONOTEHHBIX U3MEHEHUH B MIPUPOJIE;

YMEHHUE BBIJICTATh CYIIECTBEHHBbIC MPU3HAKU: BUAOB, OMOTEOIIEHO30B, 3KOCUCTEM M Ouochepsl, CTaOMIU3UPYIOIIETO,
JBUKYILIETO U Pa3pbIBAIOIIEr0 €CTECTBEHHOI'0 0TOOpa, aJUIONATPUUYECKOI0 M CUMIIATPUUECKOT0 BUI000pa30BaHUsl, BIUSHUS
JBUKYIIUX CHUJI 3BOJIOLUU HAa T€HO(POH[ MOMYJSALUH, MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHMsI, YepeOBaHUs
HaIPaBJICHUI 3BOJIOLKH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aWMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUHU, ABWXKYIIMMU CUJIAMH aHTPOIIOTEeHE3a,
KOMITOHEHTaMU PA3IMYHbIX SKOCUCTEM U MPUCIOCOOJIICHUSIMU K HUM OPTraHW3MOB;

YMEHHE BBIABISITh OTIMYMUTEIBHBIC TMPU3HAKKA IKUBBIX CHUCTEM, MPHUCIOCOOJIEHHOCTh BHUIOB K Cpele OOWTaHuf,
a0MOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€H OpraHu3MOB B COOOIECTBAaX, AHTPOIOTE€HHBIX
U3MEHEHHUH B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJOTMIO W CHUMBOJUKY IS
JI0Ka3aTeNbCTBA POJICTBA OPraHM3MOB PAa3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHW3MOB M CpeIbl OOUTaHUS,
€IMHCTBA YEJOBEUYECKMX pac, HEOOXOJMMOCTH COXPAHEHHS MHOroo0Opa3us BHJIOB W DKOCUCTEM KakK YCIOBHS
COCYILIECTBOBaHUS IIPUPOJIBI U YEIIOBEYECTBA;

YMEHHE peliaTh OHOJOTWYECKHE 3a/1aud, BBISBISATh NPUYMHHO-CIEJCTBEHHBIE CBSI3HM MEXIY HCCIEeyeMbIMU
OMOJIOTMYECKMMH MPOLIECCAMHU U SIBJICHHUSIMU, JAEJIaTh BHIBOJIBI M IPOIHO3bl HA OCHOBAHUH MOTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBITIOJHATH J1a00paTOpHbIE W TpaKkTUYecKWe padoThl, COOMIOAaTh MpaBujia MpH paboTe ¢ y4eOHBIM U
7a00paTopHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPSITh MX DKCIEPUMEHTAIBHBIMHU CPEACTBAMHU, (GOPMYIUPYS LETh HCCICIOBAHNUS,
aHAJIM3UPOBATH MOYIECHHBIC PE3YIbTAThl U JCNIaTh BEIBOBL;

YMEHHE Y4aCTBOBATh B Y4E€OHO-UCCIEAOBATEILCKON paboTe 10 OMOJIOTHH, YKOJIOTUH M MEAUIIMHE, IIPOBOAMMON Ha 0a3e
IITIKOJIbHBIX HAYIHBIX OOIIECTB, U MyOJIMYHO MIPEICTABIIATD IMOTYYEHHBIC pe3yIbTaThl HA YUCHHUECKUX KOH(PEPCHIINSIX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPHH O TMPOUCXOXKICHUU >KU3HU, YEIOBEKA W YEIOBEYECKHUX pPac, O MPUIMHAX,
MOCIIEACTBUSAX M CIIOCO0aX MPeIOTBpAIICHHS TT100aIbHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOP Oyayiied NpoecCHOHATBLHON IeATEeIbHOCTH B 00JacTH OHOJIOTHH,
AKOJIOTHH, TTPUPOAOIIOIH30BAHNS, MEAUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO3SMCTBA, MTUIIEBOI
IIPOMBIIIICHHOCTH, YIJIYyOJIATh ITO3HABATEIbHBIH HMHTEPEC, HAIPABJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccur W TPOAODKEHHE OMOJOTHYECKOTO0 O0pa30BaHUS B OPraHM3AIUAX CPEAHETO MPOGECCHOHATBHOTO W BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 Bbuonorus kak Hayka 0 0
2 JKvBBIE CUCTEMBI M UX U3YUCHHUE 0 0
3 buonorus knerku 1 0.5
4 XUMHYECKasi OpraHu3anus KISTKA 10 0
5} Ctpoenue u GyHKIIUU KIETKH 8 0
5 OOMeEH BeIIeCTB U MPEBpaIlcHUE SHEPTUU B 9 0 1
KJIETKE
7 HaCJIe,Z[CTBeH}'I.aH uHpopManus u 9 0 0.5
peanuzanus e€ B KJIETKe
8 JKW3HEHHBIN LUK KIETKU 6 1
9 Crpoenue U pyHKIUN OPraHU3MOB 17 15
10 Pa3zmHOXEeHME U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0 0.5
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 0 1
14 ['enernka yenoBeka 3 0 0.5
15 Cenexuusi OpraHu3MOB 4 0 1
16 buorexHomorust u CHHTETHYECKasi OMOIOTHS 4 1
17 Pe3epBHOE Bpems 1 0




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
No 1/ HaumeHoBaHue pa3iesioB H TeM Kourpoanpie | Tpakrmeckue (uugposBbIe)
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIe
padoThI padoThI pecypesi
1 3apokIeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4 1 0
MPeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3yJIbTaTbl 14 0
Makpo3BoTonus U €€ pe3yJIbTaThl 6 0
4 [TporcxoxkIeHNe U Pa3BUTHE KU3HU HA 15 0 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1 1
DKoIorusi — HayKa 0 B3aUMOOTHOIICHHSX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 0.5
9 DKOoJOrust cCoO0IECTB. DKOIOTUYECKHE 12 0 05
CHCTEMBbI
10 bruocdepa — riobanpHas dIKocHcTEMA 0 0
11 YenoBek U OKpysKaromias cpeaa 0 0
12 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 7.5




YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

* buonorus, 11 knacc/ Aradponoa N.b., Cusornazos B.U., O01iecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «[PODAY;
AkrmonepHoe o61ecTBo «M3marenscTBo «IIpocBenieHne»
buomnorus, 10 knace/ Aradonoa U.b., CuBormnazos B.H., O6miecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO « /PO DAY,

AxnronepHoe o61iectBo «M3marenscTBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JIVIA YYUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/



