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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeametry «buonorus» (nmanee - Ouosorus) Ha
YpOBHE cpeaHero odiero oopasoBanus pazpadborana Ha ocHoBe denepanbHOTO 3a-
koHa OoT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepaunny,
dI'OC COO, KoHuenmuu npenojaBaHusi yaeoHoro npeamMera «buonorus» u oc-
HOBHBIX MOJIOXKEHUH (esiepaibHON padodeil mporpaMMbl BOCITUTaHUSI.

Cornacuo nonoxenusiMm GI'OC COO npoduiibHbIe ydeOHbIE TPEAMETHI, U3Y-
yaeMble Ha yriyOJIEHHOM YPOBHE, SBIISIIOTCS criocoOoM auddepeHianuu ooyde-
HUSl Ha YPOBHE CPEJHEro OOIIero 0Opa3oBaHMs U MPHU3BAaHBI OOECIEUUTH MPEEM-
CTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHHUM OOIIUM, CpEeJHUM Mpodeccuo-
HaJBHBIM W BBICIIUM OOpa3oBaHWEM. B TO e BpeMsl KaKIbIi U3 3TUX Y4eOHBIX
MIPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH Ha MPHUOPUTETHOE pelieHue odpas3oBa-
TEJIbHBIX, BOCITUTATENBHBIX M Pa3BUBAIONIMX 3a/lay, CBA3aHHBIX ¢ MpodopueHTa-
ueil 00ydJaromuxcsi ¥ CTUMYJIUPOBAHNEM MHTEpeca K KOHKPETHOM 001acTu Hayd-
HOrO 3HAHUS, CBI3aHHOTO C OHMOJIOTHCH, MEIHMIIMHOM, YKOJOTHCH, ICUXOJOTHCH,
CIIOPTOM HJIA BOEHHBIM JICJIOM.

[Iporpamma no yue6Homy nipenamery «buosorus» naét npencraBieHue o HeIu
U 3aj7a4ax u3yudeHus yueOHoro npeamera «buonorus» Ha yriay0iaEéHHOM ypOBHE,
ornpenenseT o0sA3areabHoe (MHBAPUAHTHOE) MPEAMETHOE COZIEpKaHUE, €r0 CTPYK-
TypUpPOBAHUE MO Pa3eiiaM U TEMaM, pacipeiesIeHue 1o KilaccaM, peKOMEHIyEeT I0-
CJIEIOBAaTEIbHOCTh M3YUYEHUSI YUYEOHOro Marepuaia ¢ YYETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4E€OHOIO Mpolecca, BO3PACTHBIX OCOOEHHO-
cTeil oOywaronuxcs. B mporpamMMe mo OMOJIOTHU peann30BaH MPUHIUIT MPEeeM-
CTBEHHOCTH C MU3y4YCHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs,
Oylarosiapsi 4eMy IPOCMATPUBAETCS HAMPABIEHHOCTh HA IMOCJEAYIOLIEE Pa3BUTHE
OMOOTHYECKUX 3HAHUI, OpPUEHTUPOBAHHBIX Ha (DOPMHUPOBAHHE €CTECTBEHHO-HAYY-
HOTO MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUI O 3J0POBOM
oOpa3se *KU3HU, HAa BOCTIUTAHUE OEPEKHOTO OTHOIIEHUS K OKPYKAIOIIEH MTPUPOTHOM
cpene. B mporpamme mo 6M0J0ruy Takke MOKa3aHbl BO3MOYKHOCTH Y4EOHOTO Mpe-
Mmeta «buonorus» B peanuzauuu TpedoBanuiit ®I'OC COO k miaHupyeMbIM JTUY-
HOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM Pe3yJibTaTaM 00y4eHus U B (HOPMHUPO-
BaHUM OCHOBHBIX BHJIOB YUEOHO-ITO3HABATEILHOMN JEATEILHOCTH 00YUYaIOIIUXCS IO
OCBOEHHIO COJIEp>KaHUsI OMOJIOTHYECKOro 00pa3oBaHUS Ha YPOBHE CpPEIHEro 00-
iero oopa3zoBaHusl.

VYyeoOnblii npeameT «bronorus» Ha ypoBHE CpeIHEro 001Iero oopa3oBaHus 3a-
BepIIaeT Onosiornueckoe 00pa3oBaHKE B IITKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U
yriayOyieHne 3HaHUN O00y4arolmuxcs O KUBOM MPHUPOIE, OCHOBAX MOJIEKYJISIPHON U
KJIETOYHOW OMOJIOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHSA, TCHETUKH, CEJICKIINH,
OMOTEXHOJIOTHUH, IBOJIOIMOHHOTO YUYEHUS M SKOJIOTHH.



N3yuenue yuebHoro npenmMera «buonorus» Ha yriyOJieHHOM YpOBHE OpHEH-
TUPOBAHO HA MOJTOTOBKY O0YYaIOIUXCs K MOCIEAYIOMEMY MOTyYeHUIO OUOJIOTH-
YEeCKOro 00pa30BaHMs B By3aX M OPTaHU3ALUAX CPETHETO MPO(GECCHOHATHFHOTO 00-
pa3zoBaHus. OCHOBY €ro COJIepKaHUs COCTABIIAET CUCTEMA OMOJIOTMYECKUX 3HAHUM,
MOJIYYEHHBIX MPU U3YYECHUU 00yUaIOIMUMUCS COOTBETCTBYIOIINX CUCTEMATUYECKUX
pazzenoB OMOJOTUU HAa YPOBHE OCHOBHOTO 0011ero oopa3zoBanus, B 10—11 kiaccax
ATH 3HAHMS TIOJYYalOT pa3BUTHE. TakK, pacHIMPEeHbl U YIIyOJeHbl OMOJOTUYECKUE
3HaHUS O PACTCHUSX, )KUBOTHBIX, Tpubax, OaKTepusax, OpraHu3Me 4eI0BeKa, OOInX
3aKOHOMEPHOCTSIX KM3HH, JOTMOJHUTEIHHO BKJIIOUEHBI OHMOJIOTUYECKUE CBEACHUS
MPUKIIAAHOTO U TIOUCKOBOTO XapaKkTepa, KOTOPble MOKHO MCIOIb30BATh KaK OPUEH-
TUPBI JUTs OCTeAyIoIIero Beibopa npodeccuu. Bo3morkHa Takke uHTErparus ouo-
JIOTUYECKUX 3HAHUUM C COOTBETCTBYIOIIMMH 3HAHUSIMU, MTOJTYYEHHBIMH O0y4aronIu-
MUCS IPU U3y4eHUU (PU3UKU, XUMUH, Teorpaduu U MaTEMaTHKHU.

CrtpykTypa mporpamMmsl 1o yueOHomy mipeamety "buonorus" orpaxaer cu-
CTEMHO-YPOBHEBBIN M 3BOJIOLMOHHBIN NOIX0/IbI K U3y4eHUI0 Onosiorun. CorinacHo
UM, U3y4ar0TCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CHCTEM Pas3-
HOT'O YPOBHS OpTraHU3aliH, BOIIOLUN OPraHMYECKOT0 MUpa Ha 3eMJIe, COXPAHECHHUS
Ouonoruueckoro pasHooOpasus mianetsl. Tak, B 10 ki1acce n3ydaroTcs OCHOBBI MO-
JEKYJSIPHOM U KJIETOYHOW OMOJIOrMH, IMOPUOJIOTUM U OMOJIOTUM Pa3BUTHS, T€HE-
TUKH U CEJICKIUU, OMOTEXHOJOTUH U CHHTETHYECKOW OMOJIOTUH, AKTyJIU3UPYIOTCS
3HaHUs 00y4arIIUXCs 0 OOTaHUKE, 300JI0T'MH, AaHATOMUHU, (PU3HOJIOTHH YETOBEKa.
B 11 knacce u3yuarorcs 3BOJIOLHUOHHOE YUE€HUE, OCHOBBI HKOJIOTUU U YUEHHE O Ono-
cepe.

VYueOnsiit npenmet «buosiorus» npu3BaH 00eCEUUTh OCBOCHUE 00yYaroIu-
MUCs OUOJOTHYECKUX TEOPUN U 3aKOHOB, UJEH, TPUHIUIIOB U MPABUII, JEXKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTHHBI MHUPA, 3HAHUN O CTPOCHHUH,
MHOT'000pa3u U 0OCOOESHHOCTSX KJIETKH, OpraHu3Ma, MOy, OMOIIeH03a, KO-
CUCTEMBI, O BBIAAKOUINXCS HAYYHBIX JOCTHKEHUSIX, COBDEMEHHBIX UCCIEA0BAHUIX B
OMOJIOrMY, TPUKJIAJAHBIX acleKTax OMOJIOTMYEeCKUX 3HaHWUW. JlJig pa3BUTHS U NOJ-
JepKaHusl UHTepeca o0yJaromuxcsi K OMOJIOTUU Hapsiy CO 3HAYUTEIbHBIM 00bE-
MOM TEOPETHUECKOr0 MaTepHalia B COJIEp>KaHUU MPOTrPAMMBI [0 OMOJIOTHH Mpey-
CMOTPEHO 3HAKOMCTBO C UICTOPUEH CTAHOBIICHUS M PA3BUTHsI TOM UM MHOM 00J1acTh
OMOJIOTHH, BKJIAJJOM OTEUYECTBEHHBIX U 3apyOE)KHBIX YUEHBIX B pEIlICHUE BaKHEM-
X OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Lenps u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOnEHHOM ypOBHE —
OBJIaZICHHE 00YYaIOIIMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAJIBHOM OpraHu3a-
IIUH )KUBBIX CUCTEM Pa3HOT0 paHra u NpuoodpeTeHne yMeHU UCII0JIb30BaTh 3TH 3Ha-



HUs B (POPMHUPOBAHUM MHTEPECA K ONpPEAEIEHHON 00J1aCcTH NpOPECCUOHATBHOMN Je-
ATEIBHOCTH, CBSI3aHHOW C OMOJIOTHEN, NI K BEIOOPY Y4eOHOTO 3aBEACHMSI I IPO-
JOJKEHUSI OMOJIOTMYECKOT0 00pa30BaHUsI.

JlocTikeHne 1enu n3ydeHus ydeoHoro npeamera «buonorus» Ha yrmyOnéH-
HOM YpPOBHE 00€CIIEYMBAETCA PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHUE 00YYaroIMMMCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUIX, KOHILETLHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUHU, MHOTO00Opa3uu U OCOOCHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKa, opra-
HU3M, TIOMYJISIS, BU, OMOTEOIIeHO03, Onocdepa); O BRIAAIONTUXCS OTKPHITHIX U CO-
BPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE 00YYarOIIMUXCS C METOAAMU TIO3HAHMSI JKUBOW IPUPOJIbL: UCCIIe-
JOBATEJIbCKUMU METOJIaMU OMOJIOTMYECKUX HayK (MOJIEKYJSIPHOM M KIJIETOUHOM
OHOJ0ruu, SMOPHUOJIOTUU U OMOJIOTUH PA3BUTHS, TEHETUKH U CEJIEKIIUU, OMOTEXHO-
JIOTUM ¥ CUHTETHYECKOW OMOJIOTHH, AJIEOHTOJIOIHH, SKOJIOTUH); METOJaMHU CaMo-
CTOSATEIBHOIO MPOBEACHUS OMOJIOTMUECKUX UCCIIEIOBAHNUIN B TAOOPATOPUU U B IIPU-
pozie (HabnroeHne, U3MEpPEHNe, HIKCIEPUMEHT, MOJCIIUPOBAHUE);

OBJIaJICHHE O0YUYaAIOIIUMUCS YMEHUSIMU: CAMOCTOSITEIbHO HAXOIUTh, aHAJIU3U-
pPOBATh U UCIIOIB30BAaTh OMOJOTUYECKYIO0 HH(POPMALINIO; TOJIb30BATHCS OMOJIOTHYE-
CKOM TEPMUHOJIOTHEN M CUMBOJIMKOM; yCTaHABIMBATH CBSI3b MEXKY Pa3BUTHEM OHO-
JIOTUH U COLIMATIbHO-9KOHOMUYECKUMU U 3KOJOTHUYECKUMHU MTPOOIeMaMHU YelloBeUe-
CTBa; OLIEHUBATH IIOCJIEICTBUS CBOEH AEATEIBHOCTU 110 OTHOUIEHUIO K OKPYXkKaro-

el NpUpOIHOH cpenie, COOCTBEHHOMY 3/I0POBbIO U 3JOPOBBIO OKPYKAIOUIUX JTO-
Jieii; 000CHOBBIBATh U COOJIOATH MEPHI TPOPHUIAKTUKY MH(EKIIMOHHBIX 3a00J1€Ba-
HUH, IpaBUJIa MOBEJECHUA B IPUPOJIE U oOecrieyeHus: 0e30MacHOCTH COOCTBEHHOM
KHU3HEICATEIbHOCTH B UPE3BBIYANHBIX CUTYALUSX IPUPOJHOTO U TEXHOTEHHOT'O Xa-
pakTepa; XapakTepHu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 007aCTH OUOJIOTUH;
pa3BUTHE Y OOYYAIOIINXCSI HHTEJUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEM B
Mpoliecce 3HAKOMCTBA € BBIAAIOUIMMUCS OTKPBITUSAMH U COBPEMEHHBIMU UCCIIEN0-
BaHUSIMU B OMOJIOTUH, PEIIAEMbIMU €10 MPOOJIeMaMH, METOI0JIOTHEH OuoIoruye-
CKOTO MCCJIEIOBaHUs, TPOBEACHUS SKCIIEPUMEHTAIIBHBIX HCCIEA0OBAHUMN, PEIICHUS
OMOJIOTUYECKHUX 3aJ71a4, MOJCIUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHUE Y 00y4YaIOIMUXCs IEHHOCTHOTO OTHOILIEHHUS K KUBOM MPUPOJE B
LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJOTUYECKOH,
TeHETUYECKOM IPaMOTHOCTH, 001eH KYJIbTYphl MOBEACHUS B IPUPOJIC; UHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUI;

npuoOpeTeHre 00y4aroIMMUC KOMIIETEHTHOCTH B PAlIMOHATILHOM IIPUPOAO-
M0JIb30BaHUU (COOJI0/IEHNE MPABUIT TTOBEJEHUS B IPUPOJIE, OXPAHbI BUJIOB, 3KOCHU-
cTeM, Ouocdepsl), COXpaHEHUH COOCTBEHHOTO 3I0POBbS M 3JJ0POBbS OKPY>KAIOIINX



mosien (cobmoaeHus Mep poguIakTUKY 3a00J1eBaHui, oOecrieueHue 0e30macHo-
CTH KU3HEJIEATETbHOCTH B UpE3BbIYANHBIX CUTYAIUSX IPUPOTHOTO U TEXHOTEHHOTO
XapakKTepa) Ha OCHOBE UCITOJIb30BAaHUs OMOJIOTMYECKUX 3HAHUN U YMEHUW B TIOBCE-
JTHEBHOM KU3HHU,

CO3JaHUE YCIIOBUM ISl OCO3HAHHOIO BBIOOpA 00YyYarOIMMUCA UHAUBUAYaJIb-
HOM 00pa3oBaTeNbHON TPACKTOPUH, CTIOCOOCTBYIOIICH MociIeytonemMy npodeccu-
OHAJILHOMY CaMOOIIPEIENICHUIO, B COOTBETCTBUU C UHIUBUIYaIbHBIMU UHTEPECAMU
U IOTPEOHOCTSIMU PETUOHA.

OO1iee yncno 4yacoB, OTBEACHHBIX Ha M3Y4Y€HHE OMOJIOTHUHU Ha yriyOJeHHOM
YpOBHE CpeaHero oodiiero odpazoanus, coctapisgeT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).

Ot06op OpraHu3zanMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4YeHUs OHOJIOTUU
OCYILECTBIISETCS € YUETOM ClIeHU(UKU €T0 COIePKaHUs U HAIPaBJICHHOCTH Ha MPO-
JOJDKEHUE OMOJIOTMYECKOro 00pa3oBaHMs B OpraHU3ALMIX CpeaHEro npodeccuo-
HaJIbHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNBbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUN HA YIiIyOJIEHHOM ypOBHE
SBJIIETCS IPOBEACHUE J1a00PATOPHBIX U MPAaKTUYECKUX padboT. Takxke yuactue o0y-
YAIOIIUXCS B BBINOJIHEHUH MIPOEKTHBIX U Y4€OHO-UCCIIEI0BATENbCKUX paboT, TeMa-
THUKa KOTOPBIX OMPEENSICTCS YIUTEIeM Ha OCHOBE MUMEIOIINXCS MaTepUaIbHO-TEX-
HUYECKHX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYYEHMUAA
10 KIIACC

Copnepxanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY T'OC-
yaapcTBeHHOU utoroBoit arrectauuu (I'MA).

Tema 1. BuoJsiorusi kak Hayka

CoBpeMeHHas OuoJIOTUsl — KOMIUIEKCHas Hayka. Kpatkas ucropusi pa3BuTUs
Ouonoruu. buonornyeckue HayKd U U3ydaemble UMHU MpoOsiemMbl. OyHIaMEeHTAIb-
HbIE, IPUKJIAHBIE U TOUCKOBBIC HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HadeHne O6wojorud B (OPMUPOBAHUU COBPEMEHHOHN €CTECTBCHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun, cesizannbie ¢ Ononorueil. 3HayeHue OMOJIOTUU B IIPAK-
TUYECKOU JEATEIIBHOCTH YEJIOBEKA: MEIULMHE, CEJIbCKOM XO035MCTBE, POMBIIILICH-
HOCTH, OXPaHE MPUPOJIBL.

JleMoOHCTpaLun

[Toptpetsi: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapBun, VY.
I'apen, I'. Mengens, B. 1. Bepuanckuu, U. I1. [TaBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, . Kpuk, /1. K. benses.

Tabmuupl u cxeMbl: «CBsi3b OMOJIOTMU C APYTUMH HaykaMm», «Cucrtema Ono-
JIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI M HX U3yYeHHe

XuBble cucTeMbl Kak npeameT u3zydeHusi Ouonoruu. CBONCTBA MKUBBIX CHU-
CTEM: €JUHCTBO XMMHYECKOTO COCTaBa, TUCKPETHOCTh U LEJIOCTHOCTD, CIOKHOCTh
Y YIIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHM3aLMs, CAMOBOCIIPOU3BE-
JICHUE, pa3Ipa)kuMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aliy >KUBBIX CHCTEM: MOJICKYISIPHBIA, KIETOYHBIN, TKaHE-
BbIl, OpPraHU3MEHHBIN, MOMYJISIIITUOHHO-BUJIOBOM, YKOCUCTEMHBIN (OUOTeOIIeHOTH-
yeckuii), ouochepnsriii. [Iporieccel, mpoucxosiiue B KUBbIX cuctemMax. OCHOBHBIC
npu3HaKky kuBoro. JKu3Hp Kak ¢opma CyiecTBoBaHus Marepuu. Hayku, nzyqaro-
IIM€ )KUBBIC CUCTEMBI HA PA3HBIX YPOBHAX OPraHUA3aLINH.

N3ydenue xuBbIX cucteM. MeToabl Onosioruyeckoit Hayku. Habmronenue, n3-
MEpEeHUE, HKCIEPUMEHT, CUCTeMaTu3anus, Mmeraananus. [lonstue o 3aBUCUMON U
HE3aBUCUMOUN mnepeMeHHoM. lInanupoBanue skcnepumenrta. I[loctaHoBka u mpo-
Bepka rumnote3. HyneBas runoresa. [lorstiue BeIOOpKU U €€ TOCTOBEpHOCTH. Pas-
Opoc B OMoJIorMYecKuX JMaHHbIX. OlIEHKa TOCTOBEPHOCTH IMOJYUYCHHBIX pe3yJibTa-
TOB. [I[p4MHBI UCKaKEHUS PE3YIbTATOB YKCHEPUMEHTA. [[oHATHE CTaTUCTHYECKOTO
TECTA.

JemMmoHCTpanuu

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKK KU3HWY», «buoiorndeckue cu-
cTeMbl», « CBOMCTBA KMUBOW MaTEpUN», «Y pOBHU OPTraHU3AIMU KUBOU TTPUPOIBDY,



«CTpoeHue )KUBOTHOM KIIETKW», « TKaHU )KMBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBE-
YeCcKOro opranusMay, «buoreoienos», «buocdepa», «MeTonbl u3yueHus KUBON
MPUPOJIBI.

O6opynoBanue: 1abopaTopHOE 00OPYAOBAHKE JTsI TPOBEACHUS HAOTIOICHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IpakTnueckas padora «lcrnonp30BaHrE Pa3IUYHBIX METOAOB MPU U3YyUe-
HUU KHUBBIX CUCTEM.

Tema 3. buoJiorust KJieTKu

Krnerka — cTpykTypHO-GyHKIMOHATIBHAS €AUHUIA XKUBOTO. McTOopus OTKpHI-
tusi kietkd. Paboter P. I'yka, A. Jlesenryka. Knetounas teopus (T. llIBann, M.
[nefinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeTo1p1 MOJIEKYIISIPHOM U KJIETOYHOW OMOJIOTMH: MUKPOCKOIIHS, XpOMaTOrpa-
bus, anekTpodopes, METOI MEYEHBIX aTOMOB, Au(dhepeHIuanbHOe HEeHTPUPYTUPO-
BaHHE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue hurcuposannvix Kiemok. IIEeKTPOH-
Hasg MHKpockonus. Kougokanvnas muxpockonus. Bumanvnoe (npuosicusnennoe)
usyueHue Kiemox.

JdemoHCcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DJEKTPOHHBIA MHKPOCKOI,
«HMcTopus pa3BUTHS METOJIOB MUKPOCKOIIAW.

ObopynoBaHHe: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHbIX, KHU-
BOTHBIX U OAKTEPHUAIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue MeTOIOB KJIETOYHON OMOJIOTHHU (XpoMa-
torpadusi, anexkrpodopes, nuddepenmansaoe neHrpudyruposanue, [1L[P)».

Tema 4. XuMnueckasi oOpranu3anus KJIeTKH

XUMHAYECKUM COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga 1 e€ poJib Kak paCTBOPUTEIIS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIETKH,
TeIIoperyasiuud. MuHepanbHble BEIIeCTBa KIETKH, X Onosorudeckas poiib. Ponib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BelecTsa KiIeTku. buosornueckue nonmumepsl. benku. AMuHo-
KHUCJTIOTHBIN cocTaB O6enkoB. CTpyKTypbl 0enkoBOil Mojekyibl. [lepBuunas cTpyk-
Typa Oelka, MenTuHas CBA3b. BTopruyHas, TpeTuyHasi, 4eTBEPTUIHAS CTPYKTYPHI.
Henarypanus. CpoiictBa 6enkoB. Knaccudukanus 6enkoB. buonornueckue yHk-
1uu 0enKoB. [ IpuoHrai.

VYrieBoabl. MoHOCaXapu/Ibl, IMCaxapyibl, OIMTOCAXapyIbl U MOIUCaXapUIbL.
OOmumii 1IaH CTpoeHUsI U PUBUKO-XMMUYECKHE CBOWCTBA YIJIEeBOJOB. buonoruue-
cKkue (DyHKITMH YTJIEBOJIOB.



Jlununel. 'aapodunbHO-THApOdOOHBIE cBOMicTBA. Knaccudukanus Tunuaos.
Tpurnunepunasl, GocoUIuIbl, BOCKH, CTepoubl. bruomornueckue GyHKIUN -
0B, O0IIHe CBOMCTBA OMOJIOTHIECKUX MeMOpaH — TeKy4eCTh, CIOCOOHOCTH K Ca-
MO3aMBIKAHHIO, TTOTYIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne HykienHOBbIX KUCIOT. Hyk-
aeotuasl. [Ipunnun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK —
JBOMHAs criipaib. MectoHaxoxaeHue u Ouosornueckue pynkiuu JJHK. Bumsr
PHK. ®ynkiuu PHK B knetke.

Crpoenue mosnekyinsl AT®. Makpospruueckue cBs3u B Mosekysie AT®. buo-
goruueckre ¢yHkiun AT®. BoccraHOBIEHHbIE NMEPEHOCUMKH, MX (PYHKIHUU B
KIeTke. /{pyeue nykaeosuompugocpamol (HT®@). Cexennponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKUE U OMOPU3UYECKHUE HUCCIEIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMONEKYI. Modenuposanue cmpyk-
mypol U QYyHKYuil 6UOMONIEKYN U ux Komniekcos. Komnvromepuwiii ousaun u opea-
HUYeCKUll CUHme3 OUOMOJIEKY U UX HeNPUPOOHBIX AHAIO208.

JdemoHcTpauuu

[Toptpertst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Jnarpammsl: «PacripenesieHne XMMUYECKUX DJIEMEHTOB B HEXKUBOW IPUPOIE,
«Pacnipenenenne XMMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJIEN.

Tabmuubr u cxembl: «llepuoguyeckass TabiMIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIEKyJIbl BOAbD», «BemiecTa B cocTaBe Opranu3MoBy, «CTpoeHue Mo-
JeKynbl 0enkay, « CTpyKTypbl O€IKOBOM MOJEKYIb», « CTpOEHHE MOJIEKYJT YTIIEBO-
noB», «CTpoeHre MOJeKyl JUIUAOB», «HykiaenHoBbie KUCIOTh», «CTpoeHne Mo-
nekynsl ATOy.

O6opynoBaHue: XUMUYECKasl TOCyAa U 000PyI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBI0O KaYECTBEHHBIX
peaKkuuny.

JlabopaTopHas padora «lcciienoBaHne HyKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tunel KJIE€TOK: dyKapuoThueckas u nmpokapuotudeckasi. CTpyKTypHO-(PYHKIIH-
OHaJIbHBbIE 00pPa30BaHUs KJICTKHU.

CrpoeHue npokaproTuueckoil kietku. Kiierounas creHka 0akTepuit u apxei.
Oco0eHHOCTH CTpOEHUs reTepoTpOodHOIN U aBTOTPODHON NMPOKAPUOTHUECKUX KIIe-
TOK. MecTo 1 pojib MPOKapHOT B OUOIIEHO3AaX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHIECKOM KiIeTku. [Ina3maTudeckas
MeMmOpaHa (riazmangemMma). CTpykTypa Iia3MaTuueckoil MemOpaHbl. TpaHcmopT



BEIIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: macCuBHbIN (nuddy3us, ooneruéHnas
nuddy3ust), akTUBHBIN (TTEPBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcmopt). [Tomy-
MIPOHUITAEMOCTh MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHAONIUTO3: MHO-
1IUTO3, haronuTos. Jk301uTo3. Knertounas crenka. CTpykTypa v QyHKIIMH KIETOY-
HOM CTEHKHU pacTeHUM, rpuboB.

Hurormasma. [urozons. Lutockener. [IBuxkenue nurorsiazmbel. OpraHousi
kJeTku. OTHOMEMOpaHHbIE OPTraHOUIbl KIETKH: dHI0IU1a3MaTudeckas cetb (D11C),
anmapat [ 0JIb/KH, TM30COMBI, UX CTpoeHuEe U QyHKIHUU. B3anMocBs3b 0JHOMEM-
OpaHHBIX OpPraHOUAOB KJIETKH. CTpOCHHE TpaHyJSIPHOrO peTUKylyma. Mexanusm
Hanpasnenus 6eaxog 6 IIIC. CuHTe3 pacTBOPUMBIX OeskoB. CUHTE3 KIETOYHBIX
MeMOpaH. ['mankuil (arpanysipHbIi) SHI0MIIa3MaTHYECKUN peTHKyIyM. CekpeTop-
Hasg QyHkuus anmaparta [onbxu. Moougukayus denxoe 6 annapame Ionvboorcu.
Copmuposka 6enxoe 6 annapame I onb0xcu. TpaHcopT BellleCTB B KieTke. Baky-
OJIM PACTUTEIIbHBIX KIETOK. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHIPUH, TUIACTUIBL. [Ipoucxoorc-
OeHue mumoxoroputi u niacmud. Cumouozcenes (K.C. Mepeocrkoeckuii, JI. Mapey-
quc). Ctpoenne U QyHKIIMH MUTOXOHJpUH U mactu. [lepBuuHble, BTOpUYHBIC U
CJIOXHBIE MIACTUABl (POTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIA-
CTBI, JICMKOIIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouzsl kietku CTpoeHue W (GyHKIMM HeMeMOpaHHBIX
opraHouJioB KieTku. Pubocomsl. [Ipomescymounsvie unamenmol. Mukpodumia-
MEHTBI. AKmuHosble Mukpopuiamernmol. MbllIEUHbIE KIETKU. AKMUHOBbIE KOMNO-
HeHmbl HemblueuHblx Kiemok. MukpoTpyoouku. Knerounsiii uentp. CtpoeHue u
JBIDKEHNE JKTYTHKOB M pPEeCHHYEK. MUKpOTpYyOOUYKH IMTOILIAa3Mbl. [leHTpHOb.
benku, accoyuuposannvie ¢ muxpoguramenmamu u muxpompyooukamu. Momop-
Hble OeKu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIlia3ma, SAPBIIIKA, UX CTPOCHUE H
byHkuuu. AnepHsiii 6enkoBbli MaTpuke. IIpocTpaHCTBEHHOE PaCIONOKEHUE XPO-
MOCOM B UHTep(ha3HOM sifipe. Jyxpomamun u 2emepoxpomamun. benku xpomaTuHa
— TUCTOHBL. /[unamuka a0epHoi 000104KUu 8 Mumose. foepHuvii mpancnopm.

Kinerounsle BkatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuupl 1 cxeMbl: «CTpOEHUE S3YKAPUOTHUECKOU KIETKNY, « CTpOCHHE KH-
BOTHOM KIETKN», «CTpOEHUE PACTUTENbHON KIETKNY, « CTpPOEHUE MUTOXOHIAPUNY,
«Anpo», «CTpoeHne NpoKapuOTHIECKOMN KIISTKI.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl PACTUTEIbHBIX, KH-
BOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUaIbHBIX KIETOK.



Jlaboparopuasi padora «/3yyeHue cTpoeHHs KJIETOK pa3IMYHBbIX OpPTraHU3-
MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KIETOYHON MEMOPaHbD».

JlaGopaTopHas padora «lccnenoBanue mia3mMoin3a U Ieria3Moin3a B pac-
TUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3yueHue IBUKEHUS IIUTOILIA3MbI B PACTUTEIBHBIX
KJIIETKaX).

Tema 6. O0MeH BeleCTB U NpeBPallleHUE JHEPTIUH B KJIETKe

AccUMHWIIALINS M AUCCUMUWIISIIIUS — JABE CTOPOHBI MeTaboau3Ma. Turbl ooOMeHa
BEIIECTB: aBTOTPO(DHBIN U reTepoTpodHBINA. YdacTue KUCI0opoa B 0OMEHHBIX MPO-
neccax. JHepreTuueckoe odecrneueHre KieTku: npespaiieHue AT® B 0OMeHHBIX
npoueccax. @epMEeHTaTUBHBIN XapaKkTep peakuil KJIeTouyHoro Merabonusma. dep-
MEHTBI, UX CTPOEHHE, CBOMCTBAa M MexaHu3M aenctBua. Kopepmentsl. Orianuuns
(epMEHTOB OT HEOPraHUYECKHUX KaTaIN3aTOPOB. belku-akTuBaTOphl U OEIKU-UHTH-
OUTOPBL. 3aBUCUMOCTh CKOPOCTU (DEPMEHTATUBHBIX PEAKIIMI OT pa3IM4HbIX (aKTo-
POB.

IlepBU4HBINM CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTES. AHOKCU-
2eHHbIU U OKCU2eHHbIU homocunmes y baxmeputi. Ceéemocobuparoujue nuemeHmaol u
nuU2MeHmbl peakyuoHHo2o yenmpa. Pomb XIopomiacToB B nporecce (OTOCUHTE3A.
CgetoBas u TeMHOBas (ha3bl. Pomoovixanue, Cs., Cy. u CAM-munwvt hpomocunmesa.
[IponykTtuBHOCTH (poTOCHMHTE3a. BiusHue paznuyHbix (GaKTOPOB Ha CKOPOCTH (o-
TOCUHTE3a. 3HaUeHHUEe (POTOCUHTE3A.

XemocuHTe3. PasHooOpaszue opraHn3MOB-XeMOCUHTETUKOB: HUTPUPHUIIHPYIO-
e OaKTepuu, xKenez00akTepun, cepoOdaKkTepru, BOAOPOIHbIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3A.

AHaspoOHble opranu3mbl. Buabl 6poxenus. [IponykTel OpoxeHus U X Hc-
MOJIb30BAHUE YEJIIOBEKOM. AHa3POOHbBIE MUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHO-
JIOTUU ¥ BO30yIuUTENH OOJIE3HEH.

AdpobHBIE OpraHu3Mbl. DTallbl 3HepreTudeckoro oomena. IlogroroBurens-
HBIH dTan. ['ukoin3 — 0ECKUCIOPOIHOE PACIICIIIICHUE TITFOKO3BI.

buonornyeckoe oKUClIeHHEe, WK KIETOYHOE AbixaHue. Pojib MUTOXOHApPUI B
nporeccax ouosoruueckoro okucienus. Lluknuueckue peakunu. OKUCIUTENBEHOE
dbochopunupoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaswl. IIpeumyiiecTBa adpoOHOro Myt oOMeHa Be-
HIECTB Nepel aHadpOOHBIM. D (PEKTUBHOCTH IHEPTrETUYECKOTO OOMEHA.

JdemoHCcTpauuu

[Toptpetst: k. [Ipuctau, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. OH-
reasrapar, II. Mutuenn, I'. A. 3aBap3uH.



Tabnuiel u cxembl: «DOTOCUHTE3», « JHEpreTuUeckuit oomMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 000PYIOBaHUE JJIi PUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopnas pa6ora «/I3yuenue kaTaTuTHUECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTanaasbl)».

JlaboparopHnasi pabora «3yueHue pepMeHTATUBHOTO PACHICIUICHHS TEPOK-
CUJa BOAOPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

Jlaboparopuasi pa6ora «CpaBHEeHHE MPOIECCOB (DOTOCHMHTE3a M XEMOCHH-
TE3an.

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajin3anus eé B KiIeTKe

Peakunn MatpuyHoro cuHresa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTPUYHOIO CHHTE3a. Peanu3anus HacneACTBEHHON MH(popmauu. ['eHeTnueckuii
KOJ, ero cBoucrtsa. Tpanckpunuusa — matpuusbld cuHTe3 PHK. IIpuaiuner tpas-
CKPUIILNHU: KOMILUIEMEHTaAPHOCTh, aHTUIAPAILIEIbHOCTh, aCUMMETPUYHOCTh. Co3pe-
sanue mampuunwvix PHK 6 saykapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yyactue tpancnoptaeix PHK B 6uocuntese Genka.
YcnoBusa 6uocunTesa 6enka. Konupoanue aMuHOKUCIOT. Pois pubocom B Ouo-
CUHTE3€ OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus TeHOMa y
MPOKAPUOT U 3YKapUOT. Perymnsiuns akTHBHOCTH I'€HOB y TpoKapuoT. ['unoresa one-
pona (®. XKako0, XK. Mano). Monexynaphuvie mexanuzmvl IKCNpeccuu 2eH08 y IyKa-
puom. Ponb xpomamuna 6 pe2ynayuu pabomsi eeHos. Perynsuns 0OMEHHBIX PO-
LIECCOB B KJIeTKE. KieTouHbIl roMmeocTas.

Bupycsl — HekneTounbie (OpMBbI KU3HU U oOnHratHeie nmapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbIl YUK
JIHK-cooeporcawux supycos, PHK-cooepaicawux eupycos, bakmepuoghacos. O6-
pamuas mpaHcKpunyus, pegepmasa, UHmezpasda.

BupycHsbie 3a00neBaHus yeaoBeka, )KuBOTHbIX, pactenuid. CITN ], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz 6onvuiux maccugos («bigdatay)
CMpYKmMypHulx Ouonocudeckux oanHvlx. Hanomexnonozcuu 6 buonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocobvt 00cmasku 1eKkapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbsnos, . Y. BaHOBCKUIA.

Tabnuiel u cxembl: «buocunTes Oenkay, «['eneTnueckuit kom», «BUpyco,
«bakTtepuodarm».

IIpakTuueckas padora «Co3naHnue MOAEIU BUPYCay.



Tema 8. dKuzHeHHBIH UK KJIETKH

Krnerounsiii ki, ero nepuoast u perynsius. Uarepdasza u mutos. OcobeH-
HOCTH TIPOLIECCOB, MpoTeKarmux B uHTepdasze. [loaroToBka KIETKU K JEICHHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKHIT), CHHTETUUECKUN U TTOCTCUHTETUYECKUN
(MPEeMHUTOTUIECKUN ) TIEPHOIBI HHTEP(DA3BI.

Martpuunsiii cunte3 JIHK — penmukanust. [Tpunnuns: perkanuu JJHK: kom-
IJIEMEHTAPHOCTD, MMOTYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIENIbBHOCTh. MexaHu3m
perumnkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. TernoMepsl U TeaoMepasa.
XPpOMOCOMHBII HAOOP KJIETKU — KapuOTHM. [UIIIOUIHBIA U TalIOMIHBIA HAOOPHI
xpomocoM. ['omostornuasie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuu MUTO3a U TPOUCXOIAIINE B HUX MPOLECCHI.
Tunbel MuTo3a. KaprokuHes U IUTOKMHES. broorniyeckoe 3HaueHne MUTO34.

Perymnsanusa MmutoTdueckoro nukia Kietku. [IporpaMmmupyemast knerounas -
OeJib — arnomnTos.

Kierounoe sapo, XpOMOCOMBI, PyHKIIMOHAJIbHASI TEHOMUKA. Mexanuzmbl npo-
nugepayuu, ougpepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas knemrkar
— Ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIEMKU.

JeMoHCcTpaLuK

Tabnuub! 1 cxeMbl: «JKM3HEHHBIN UK KIETKW», «Mutosy», «CTpoeHue xpo-
Mocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparhl: «MHUTO3 B KJIETKax
KOPEILIKA JIyKa».

JlaGopaTopHas padora «/3yyeHre XpoMOCOM Ha FOTOBBIX MHUKpOIIpenapa-
Tax».

JlaGopaTopHas padora «HabnogeHue MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOMpEnapaTax).

Tema 9. CTpoeHue n pyHKIIUM OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHu3MoB. OAHOKIETOYHBIE, KOJIOHHUANb-
HBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U KUZHEIEATETbHOCTH OAHOKJIETOYHBIX OPIraHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.

B3anmocBsA3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CH-
cTeMbl opraHoB. OpranusM Kak eauHoe nesnoe. ['omeocras.

Tkanu pactenuil. Tunbl pacTUTENBHBIX TKAHEH: 0Opa3zoBaTesibHasl, TOKPOBHA,
IpOBOJIIAs, OCHOBHAsA, MexaHnueckas. OCOOEHHOCTH CTpoeHUsl, GYHKIMI U pac-
TMTOJIOKEHHUS TKAHEW B OpraHax pacTEHUM.



TkaHM KUBOTHBIX U YEJIOBEKA. TUIMbI )KUBOTHBIX TKAHEW: SUTENNANIbHAS, CO-
CMHUTEIIbHASI, MbIllIeuHast, HepBHasi. OCOOEHHOCTH CTpOCHMsI, QYHKIIMM U pacro-
JIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U TeHEpaTUBHbBIE OpraHbl pacTeHuil. OpraHsl U cH-
CTE€MBbI OPTaHOB KMBOTHBIX U 4elOBeKa. DyHKIIMK OPraHOB U CHCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pactenunii. CkeneTbl OJHOKIETOYHBIX U MHO-
TOKJIETOYHBIX )KUBOTHBIX. HapyKHbIi1 1 BHyTpeHHUM ckeneT. CTpOSHHE U THUIIBI CO-
€INHEHN KOCTEM.

JIBM>KeHUE OpraHru3MOB. J|BUKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOU/I-
HOE, KT'YTUKOBOE, pECHUYHOE. [IBM>KEHHE MHOTOKJIETOYHBIX PACTEHHUI: TPOMU3MBbI
Y HacTHM. J[BMKEHHWE MHOTOKJIETOYHBIX JKMBOTHBIX WM YEJOBEKA: MBIIICYHAS CHU-
crema. Pednekc. CkeneTHble MBIIIIIBI M UX padoTa.

[Tutanue oprann3mMos. [loriomieHre Bobl, yrIEKUCIOro raza i MUHEPaJIbHbIX
BEIIECTB pacTeHUsIMU. [InTaHne )KMBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKIETOY-
HOe nuuieBapeHue. [lutanne mo3BOHOYHBIX KUBOTHBIX. OTHENbl MUIIEBAPUTEIb-
HOro tpakra. [IumeBapurenbHbie xenesbl. [InieBapurenbHas cucTema 4eaoBeKa.

Jlpixanue opranu3MoB. [[pixanue pacteHuid. [[prxanue »uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe Nibixanue. JlprxaTenbHas MOBEPXHOCTb.
KaGepHoe u nérounoe npixanue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOCHUA JIETKUX MO3BOHOYHBIX XKMBOTHBIX. JlpIXa-
TEJIbHAs CUCTEMA YelioBeKa. MEeXaHU3M BEHTWISIUN JETKUX Y TITUL] U MJIEKOIUTA-
fomux. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BeEWIECTB Y OPraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopt BemecTB y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. Kposenoc-
Hasl CHCTEMA MO3BOHOYHBIX JKMBOTHBIX U yesioBeka. Cepie, KpOBEHOCHBIE COCY/ b
1 KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIIOIMOHHBIE YCIOKHEHUSI CTPOCHUS KPOBe-
HOCHOM CHCTEMbI TTIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ia u e€ perymnsus.

Brinenenue y opranusmMos. Beiienenue y pacreHuid. BoiieneHue y )KuBOTHBIX.
CokpatutenbHbie Bakyosd. Opransl BeiageneHust. Gunbtpanus, cekpenus u oopar-
HOE BCAaChIBaHME KaK MEXaHU3MbI pa0OThl OpraHOB BbiAeeHUS. CBsI3b MOJOCTH TEa
C KPOBEHOCHOM U BBIIAEIUTEIIBHON CUCTEMaMHU. BrieneHrne y n03BOHOYHBIX KUBOT-
HBIX 1 yenoBeka. [louku. Ctpoenue u pyHkimonupoBanue nHegpona. ObpazoBanue
MOYH y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJTHOKJIETOYHBIX opraHu3MoB. Cropsl Oak-
TEpUN U LUCTHI MPOCTEMIIMX. 3alllMTa Y MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3allIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [[OKpOBBI M MX MPOU3BOJHBIC. 3a-
1IMTa opraiusma ot 0onesnell. ImmyHHas cucrema yenoseka. Kiierounsiii u rymo-



panbHbIH UMMYHUTET. BpoX1EHHBINA 1 TPUOOPETEHHBIN crieu(PUIECKU UMMYHH -
TeT. Teopust kKiIoHaNIBbHO-celneKkTuBHOrO nMmynuteta (I1. Dpnux, ®. M. bepner, C.
Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoB. Polib BpOXKAEHHOTO UMMYHH-
T€Ta B Pa3BUTHH CUCTEMHBIX 3a00JICBAHMIA.

PaznpaxxumocTh 1 peryisnus y opranu3moB. Pa3apaxxuMocTh y OTHOKIIETOY-
HBIX OPraHu3MOB. Takcuchl. Pa3npakuMocTh U peryssinus y pacteHuil. Poctoseie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u peduiekTopHas peryisiius y *KUBOTHbIX. HepBHas cu-
cTeMa U €€ OT/EJIbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OT/IENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pe-
daexropHas nyra. be3ycinoBHbIE U YCTIOBHBIE PE(IEKCHI.

I'ymopanpHast peryysinus M 3HIAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
2Kene3bl SHIOKPUHHON CUCTEMBI U UX TOPMOHKI. [lelicTBrue ropMOHOB. B3anMocBsi3b
HEPBHOM M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHCcTpauuu

[Toptper: W. I1. I1aBnos.

Tabnuie! 1 cxembl: «OIHOKJIETOUHBIE BOAOPOCINY, « MHOTOKIIETOUHBIE BO/IO-
pocany, «bakrepun», «IIpocreiimmne», «OpraHbl IBETKOBBIX paCTeHUI», « CUCTEMBI
OpPraHoOB MTO3BOHOYHBIX )KMBOTHBIX», « BHYTpEHHEE CTPOCHUE HACEKOMBIX», « [ KaHU
pactenui», «KopHeBble cuctembl», «CTpoeHue credns», «CTpoeHHe ITMCTOBOU
IJTACTUHKWY, « TkaHW KUBOTHBIX», «Ckener 4denmoBekay, «llumeBapurensHas cu-
crema», «KpoBeHocHas cucremay, «/lpixarenbHas cucremay, «HepBHas cuctemay,
«Koxa», «MpIiieyHas cucteMay, «BblenuTenbHas cucTeMay, « JHIOKpUHHAS CH-
cremay, «Ctpoenue Meiip», « iMmynauTer», « Kuieunononoctasiey, «Cxema nu-
TaHUs pacTeHU», K KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHuE
ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHue T0KIAEBOIO 4YEpBs»,
«Hepsnas cuctema poio», «HepBHas cuctema narymkuy, «HepBHas cucrema mpe-
cMbIKaromuxcs», «HepBHas cucrema nruiy, «HepBHas cucrema MIIEKONMTARO-
umx», «HepBHas cucrema uenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl OJJHOKJIETOYHBIX Op-
TaHU3MOB, MUKPOIIPEINApaThl TKAHEH, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU HACEKO-
MBIX, UTJIOKOKUX, KUBbIE AK3EMIUISIPhl KOMHATHBIX PAaCTEHUH, TepOapuu pacTCHUIA
Pa3HBIX OTJETIOB, BIAYKHbBIC IPENAPATHI )KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJIJICK-
MU O0ECIO3BOHOYHBIX XUBOTHBIX, CKEJIET 4YejoBeKa, 000pYyI0BaHHUE JJII JIEMOH-
CTpalM¥ MOYBEHHOT'O Y BO3/IYIITHOT'O MUTAHUS PACTEHUM, pacCIICTUICHUS KpaxMalia u
0enkoB moj AciicTBUEM (DEpMEHTOB, 000PYI0BaHUE JJIS IEMOHCTPAIIMH OIBITOB TIO
U3MEPECHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX JIBUKCHUM,
MO/IESIA TOJIOBHOT'O MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHEel paCTCHUIN.



JlabopaTopHas padora «/3ydyeHre TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrue opraHoB IBETKOBOT'O PACTEHHUSD.

Tema 10. PazMHoOkeHHe U pa3BUTHE OPraHM3MOB

@opMBbI pa3MHOKEHHS OPTaHU3MOB: OECIIOI0€ (BKIKOYAsi BEFETaTUBHOE) U IO-
JoBoe. Bubl 6ecriosioro pa3MHOKEHUs: TOYKOBAaHUE, CIIOPYIIALNS, (hparMeHTaIus,
KJIOHUPOBaHUE.

[TonoBoe pasmuoxkeHue. [1o10BbIE KIETKH, WU rameThl. Meiio3. Ctagun Mei-
o3a. [loBenenune xpomocom B merose. Kpoccunrosep. buonornuecknii CMbICIT MEM-
03a ¥ ITOJIOBOT0 Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

IIpen3aponpimeBoe passurue. ['amerorenes y ;xuBOTHBIX. 11010BBIE KeEnE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KJIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpEeHNE U IMOPHUOHATIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OILII010-
TBOPEHUS: HApYHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). OMOPHUOJIOTHs — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha u3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyus mopgocenos u mooenu mopgoeeneza. Craguu sMOpUOreHe3a KUBOT-
HBIX (Ha ipuMepe Jarymkh). Jpobdnenue. Tunsl qpobnenus. Jemepmunuposanuoe
U HedepMuHUposanHoe opooaenue. bracmyna, munot 61acmyn. OcoOeHHOCTH APOO-
JIEHUSI MJIIEKONUTAIOIIUX. 3apO/IbIIIEBbIE TUCTKHU (TacTpyJsaLus). 3aKaaJaKa OpraHoB
Y TKaHEW U3 3apOJbIIIEBbIX JINCTKOB. B3aMHOE BIMAHNE YacTEN Pa3BUBAIOLIETOCS
3apojpliia (AMOpHOHATbHAS UHAYKITUS ). 3aKIIaIKa TIaHa CTPOCHHS )KUBOTHOTO Kak
pe3yabTaT uepapXuuecKux B3aWMOJICUCTBUN TeHOB. BivsHue Ha AMOPUOHAIBHOE
pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLLIEH CPEIbI.

Poct u pa3Butue xxuBoTHbIX. [locTaMOpuoHanbublii nepuo. [Ipsimoe u Henpsi-
Moe pa3Butue. Pa3Butue ¢ MeTaMop(o30M y 6€CII03BOHOUHBIX U TO3BOHOYHBIX JKU-
BOTHBIX. brosornueckoe 3Ha4eHUE MPSAMOTO W HENPSIMOTO Pa3BUTHS, UX PacHpo-
CTpaHeHHE B IpUpoze. Tumbl pocta KUBOTHBIX. DAKTOPHI perysud pocTa KUBOT-
HBIX ¥ yesnoBeka. CTaauu NOCTIMOPHOHAIBHOTO Pa3BUTHSI Y dKUBOTHBIX U YEJIOBEKA.
[Tepuoasl oHTOreHe3a yenoBeka. CTapeHHE UM CMEPTh Kak OMOJIOrMYEcKUe IMpo-
L[ECCBI.

Pasmuoxenne u pa3Butue pacteHuit. ['amerodur u ciopodut. Meiio3 B xu3-
HEHHOM LIUKJe pacTeHuil. OOpa3oBaHuE CIOp B Mpoliecce Meiio3a. ['ameTorenes y
pactenuii. OmIOJOTBOPEHHWE W Pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BoitHOE
OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyJISIIIUM OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. HaBammn, X. [lIneman.



Tabnuupl u cxemsl: «BereraTuBHOe pazMHOKeHUEY, « TUIbl Oecronoro pas-
MHOXEHUS», «Pa3MHOXKEHHE XJIAMUAOMOHAb», «Pa3MHOKEHUE 3BIIICHB», «Pa3-
MHOXEHHE Tuapb», «Meio3», «Xpomocomel», «I'amerorenesy, «CTpoeHue silie-
KJIETKU U cliepMaro3oniay, «OCHOBHbIE CTaluM OHTOreHe3ay, «IIpsMoe u Henps-
MoO€ pa3BuTHE», «Pa3BuTHE MalCKOro KyKka», «Pa3Butue capanumn», «Pazpurue ns-
TYIIKWY, «J{BOMHOE OIJIOAOTBOPEHHE Yy LIBETKOBBIX pacTeHUi», « CTPOCHUE CEMSIH
OJIHOJIOJIBHBIX U JIBYJIOJIbHBIX PACTEHUI», <« KW3HEHHBIN LUK MOPCKOU KaIlyCThI»,
«OKW3HEHHBIN LUK MXay, <« KU3HEHHBIN LUK NATOPOTHUKAY, <« KU3HEHHBIN [TUKII
COCHBD».

ObopynoBaHHe: CBETOBOIM MUKPOCKOII, MUKPOIIPENapaThl SSHIIEKIETOK U CTIep-
MAaTO30MJ0B, MOJIENb «[ UK pa3BUTHA JIATYIIKI.

JlaGopaTopHasi padora «/3yueHHe CTpOEHHs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHUKpoIHpenaparax».

IIpakTnyeckas padora «BplsBIIeHHE NPU3HAKOB CXOACTBA 3apPOJBILIEH I10-
3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopnas padora «CTpoeHHUE OPraHOB Pa3MHOKEHUS BBICIIUX pacTe-
HUD.

Tema 11. I'eHeTHKa — HAYKA 0 HACJEACTBEHHOCTH M U3MEHYHUBOCTH Opra-
HM3MOB

Hcropust cTaHOBIIEHUS U pa3BUTHUS T€HETUKU Kak Hayku. PaboTel I'. Menpaens,
I'. ne ®pusa, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU. Pa-
o6otel H. K. KonerioBa, H. . Basunosa, A. H. beno3sepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE€ TEHETUYECKUE MOHATHS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TE€HBI, aJIbTEPHATUBHBIE TPU3HAKU, JOMUHAHTHBINA U PELICCCUBHBIN MTPHU-
3HaK, TOMO3UTr0Ta, T€TePO3UT0Ta, YUCTasl IUHUSI, THOPUIBI, TeHOoTuIl, penotun. Oc-
HOBHBIE METO/IbI TCHETUKHU: THOPUIOJIOTHUECKUH, ITUTOIOTUYECKUM, MOJIEKYJISIPHO-
TE€HETUYECKUN.

JdemoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. BaBu-
noB, A. H. benosepckuii, I'. J[. Kaprieuenko, 10. A. ®unumuenko, H. B. Tumodees-
PecoBckuii.

Tabnuiel u cxeMbl: «MeTo1bl TeHETUKNY, «CXeMbl CKPEITUBaHUSD.

Jlaboparopnasi padora «/[po3oduina kak 00bEKT FeHETUYECKUX HCCIeA0Ba-
HUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBoiii 3akoH MeHmenss — 3aKoH equH000-
pasust THOPUIOB TEepBOTO MoKoJieHus. [IpaBuiio momunupoBanusi. Bropoit 3akon



MeHnensa — 3aKOH paclleIuIeHUs] NpU3HaKoB. [[uTosornyeckre OCHOBBI MOHOTH-
OpUIHOTO CKpelIMBaHusl. [ UIoTe3a YUCTOTHI TaAMET.

AHanmsupyroniee ckpemupanue. [[poMexyTOuHbIM XapakTep HACIEAOBAHUS.
Pacmieruienre npru3HakoB IpY HEMTOJIHOM JTOMUHUPOBAHUU.

JHuruOpuaHoe ckpemuBanue. Tpetuii 3aKkoH MeHienst — 3aK0OH HE3aBUCHUMOTO
HaCJIeIOBaHMs MpU3HAKOB. LluTonornueckre 0OCHOBBI TUTUOPHUTHOTO CKPEIIUBAHNS.

CuerienHoe HacneoBaHue npuszHakoB. Pabotel T. Moprana. CrerieHHOe
HACJIEOBAHUE T€HOB, HAPYIICHUE CLETUICHUSI MEXIY TeHaMU. XpOMOCOMHAS T€O-
pYs HACIEACTBEHHOCTH.
I'enetnka nmosia. XpoMOCOMHBIN MEXaHHU3M ONPEAEICHUS M0J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIN U reTeporaMeTHhIN noji. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HaciienoBanue Ipu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
I'enotun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
resa. MHOXKeCTBEHHEIN ajutenn3M. B3anMoaelicTBre HeayuienbHbIX reHoB. KoMInie-
MEHTapHOCTb. JnucTas. [lonmmmepust.

I'eHeTHUECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3MONIOrMYECKUX TPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QyHKIMH. ['eHeTnye-
CKHE€ MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH — IMapa3nuT»
U «XO035IMH — MUKpOOHOM». ['eHeTHuecKue aclieKThl KOHTPOJISL K UBMEHEHUS Hacle-
CTBEHHON MH(MOPMALIMK B OKOJIEHUAX KJIETOK U OPraHU3MOB.

JemoHCTpanuu

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

Tabnuupr u cxemsl: «llepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKoH
Menpaensi», «AHamu3upyroliee CKpenmpanue», «HemoiHoe IOMHUHUPOBAHUE,
«CuernseHHoe HacleI0BaHue MPU3HAKOB y Apo3oduiibly, «['eHeTrka nonay, «Kapu-
otun 4yenoBekay, «Kapuorun apozobumnsi», «Kapuotun nruiby», «MHOXKECTBEH-
HBIN ajjIenu3m», « B3auMoaeiicTBUE T€HOBY.

O6GopynoBaHue: MOJIEb JIJIsl IEMOHCTPAIIMU 3aKOHOB €AUHOO00pas3usi ruOpu-
JIOB TIEPBOTO MOKOJIEHUS U PACLIEIJIEHUS NPU3HAKOB, MOJIEIb I IEMOHCTPALNH
3aKOHA HE3aBUCHUMOIO HACJIEOBAaHMS PU3HAKOB, MOJENb JIJISl IEMOHCTPALUH CLIET-
JIEHHOI'O HacCJIe0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «/po-
30(umay.

IIpakTnueckas padora «/3yueHue pe3yabTaTOB MOHOTHUOPUIHOTO CKPELH-
BaHUS Y APO30(DUIIBI.

IIpakTuyeckas padora «/3yueHue pe3ynbTaToB JUTMOPUIHOTO CKpEIlMBa-
HUS Y APO30PUITBDY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH



B3aumMogeiicTBue renotuna u cpesl npu GopMupoBanuu GpeHorumna. M3men-
YUBOCTh NMPU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. BUIbI N3MEH-
YMBOCTH: HEHACIIC/ICTBEHHASI U HACJIEACTBEHHAS.

MoaudukanronHas U3MEHIHBOCTh. Poib cpeasl B hopmMupoBannu MoauGu-
KAaI[MOHHOM n3MeH4nBOCTH. HopMa peakumu npusHaka. BapuanmoHHbIN psn U Ba-
puanmonHasi kpusas (B. Moranncen). CoiicTBa MOAN(DUKAIIMOHHON U3MEHUYHBO-
CTH.

I'enoTMnIMueckass 3MEHYMBOCTh. CBOMCTBA FTEHOTUITUYECKON U3MEHUUBOCTH.
Buibl reHOTUNIHYECKOM M3MEHUUBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOnHaTiBHAsI H13MEHYMBOCTh. Mel03 1 MOJIOBOM MPOIIECC — OCHOBAa KOMOU-
HATUBHOW M3MEHYMBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3/IaHUH T'€HE-
TUYECKOT0 pazHooOpa3us B Mpejenax 0JHOrO BHUIA.

MyTanMoHHasi U3MEHYMBOCTh. BUIIBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TI'e-
HOMHbIC. CIIOHTaHHBIC U UHAYILIMPOBAHHBIE MyTallMU. SI€pHbIE U UTOILIA3MATH -
yeckrne Mmytanuu. CoOMaTUUeCKHE U MOJIOBbIE MyTalvu. [[pu4rHbBI BOSHUKHOBEHUS
MyTauuii. MyTareHsl U UX BIUSIHUE HA OPTaHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOH-
HOTO Mpolnecca. 3aKOH TOMOJIOTHYECKHUX PSAJ0OB B HACIIEICTBEHHON M3MEHYMBOCTU
(H.W. BaBusos). BHesinepHas "3BMEHYMBOCTD U HACJIEICTBEHHOCTD.

Onueenemura u dMU2EHOMUKA, POJIb INULEHEMUUEeCKUX aKmopos 6 Hacaeoo-
BAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JdemoHCcTpanuu

[Toptpetst: I'. ne @pus, B. Moranucen, H. Y. BaBunos.

Tabnuiel U cxembl: «Buasl usmenuuBoctn», «MoaudukaiionHas H3MEHYH -
BOCTHY», «KOMOMHATUBHAS U3BMEHYUBOCTDY, «Melo3y, «OmnonorBopenuey, «I eHe-
TUYeCcKue 3a00JeBaHMs YeIOBEKa», «BUIbI MyTalnii».

OO6opynoBaHue: )KUBbIE U TepOapHBIC IK3EMILISIPhl KOMHATHBIX PACTEHUMN, PU-
CyHKH ((poTorpadun) )KUBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopHasi padora «VccnenoBanne 3aKOHOMEPHOCTEH MO TU(UKAITHOH-
HOW U3MEHYMBOCTH. [locTpoeHrE BapuallMOHHOTO psA/la U BAPUALIMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpOIIpena-
partax)».

Tema 14. I'eHeTHKA Ye10BeKa

Kapuotun uyenoBeka. MexayHapoiHas mporpaMmma UcciieIOBaHHs TeHOMa 4e-
JoBeka. MeTo/ibl U3yUeHHS] TCHETUKU YeJIOBEKa: TeHeaJornuecKuid, OJIM3HEIOBbIH,
[UTOTCHETUYECKUW, TMOMYJAIMOHHO-CTATUCTUYECKHUM, MOJEKYJIAPHO-TEHETHYE-
ckuil. CoOBpeMEeHHOE OIpe/eiIeHNEe TeHOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHUE, I'e-
HOTHIHUPOBaHUE, B TOM ynciie ¢ moMotibio [11[P-ananu3a. HacnencrBenusie 3a60-
JeBaHud yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesioBeKa. bonesnu ¢ Hacnen-



CTBEHHOMW MPEAPaCIONIOKEHHOCThIO. 3HAUEHUE MEAULMHCKON IT'€HETHKU B MIPENOT-
BpallleHUH U JICYEHUU TeHEeTUYEeCKUX 3aboseBaHui uyergoBeka. Menuko-reHeTuye-
CKO€ KOHCYJbTUpOBaHHE. CTBOJIOBbIE KIETKHU. [IOHSITHE «T€HETUYECKOrO Ipy3ayn.
DTHUYEeCKHe acTIeKThI UCCIICNOBAHUNA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIO-
BBIX KJIETOK.

['enetnueckue GpakTopbl MOBBIIIEHHON YyBCTBUTEILHOCTH YEJIOBEKA K (PU3H-
YECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarouien cpeasl. [ enernueckas npen-
PACIOJIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JleMoHcTpaLun

Tabnuie! 1 cxemsl: «Kapuotum yenoBeka», « MeTo bl U3y4eHHs TEHETUKH Ye-
JoBekay, «['eneTnyeckue 3a00€BaHUS YEIOBEKAY.

IpakTnueckast padora «CoCTaBICHUE U aHATIU3 POIOCIOBHOMY.

Tema 15. Cesiekuusi Oprann3mMoB

JlomecTuKanus U CeNeKus. 3apOKICHUE CEIEKIUU U IOMECTUKALIUN. Y YEHUE
H. U. BaBunoga o llenTpax npoucxoxaeHus 1 MHOIroo0pa3usi KyJbTypPHBIX pacTe-
HUW. POk cenekuuu B CO3/IaHUU COPTOB PACTEHUM U MOPOJ KUBOTHBIX. CopT, Mo-
poaa, mramM. 3aKOH TOMOJIOTUHYECKHUX PAJIOB B HACIEACTBEHHOM N3MEHUNBOCTH H.
WM. BaBuiioBa, ero 3Ha4€HUE JJIS1 CEJICKIIMOHHON PabOTHI.

Mertoabl ceneKIMOHHON padboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIM U WH/IU-
BUIyaJbHbIA. DTanbl KOMOMHAIIMOHHOW cenieKiuu. VcnpiTanue mpou3BoauTENeH
Mo MOTOMCTBY. OTOOp MO TEHOTUIY C TTOMOIIBIO OLEHKH (DEHOTHUINA TOTOMCTBA U
oTOOp 1O reHOTHUITY ¢ TTomMoIIbio aHamm3a JIHK.

HcKyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHON paboThl. Pagmarmon-
HBII 1 XUMUUYECKUN MyTareHe3 Kak MICTOUHUK MyTalluil y KyJIbTYpHBIX (hOpM opra-
HU3MOB. Mcronbp30BaHuE TEHOMHOTO PEJaKTUPOBAHUSI U METOJ0B PEKOMOWHAHT-
HbIx JIHK 115 monmydenus ucxoqHoro Matepuana Jjis CEJICKINH.

[Toy4yenue nmonuruion10B. BHyTpuBuaoBas rudpuansanus. bamzkopoacTBen-
HOE CKpeluBaHue, win HHOpuauHT. HepoacTBeHHOE CKpeluBaHue, WM ayTOpH-
nuHr. ['erepo3uc u ero nmpuunHbl. Mcnonb3oBanue rerepos3uca B cenekuu. Otaa-
néuHas ruobpunuzanus. [Ipeononenue 6ecioaus MEeXBUIOBBIX THOPUAOB. JlocTu-
YKEHUSI CEJICKIIUM PACTCHUI U )KUBOTHBIX. « 3e1E€HAs PeGONIOYUSLY.

CoxpaHeHue U U3yYeHUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH JJI CO3JJaHUsI HOBBIX COPTOB U THOPHUIIOB CEIIBCKOXO03SMCTBEHHBIX
KYJbTYp. M3yuenue, coxpanenue u ynpagieHue 2eHemudecKumy pecypcamu celb-
CKOXO3AUCMBEHHBIX U NPOMBICI0BbIX HCUBOMHBIX 8 YEAX VIIYYUICHUS CYUeCE)Io-
WUX U CO30aHUSI HOBBIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUC]e C NPUMEHEHUeM CO-
BDEMEHHBIX MEeMOO08 HAYUHBIX UCCIe008aAHUL, NePed08blX Uoell U NePCneKMUBHbIX
MexXHON02ULI.

JdemoHcTpanuu



[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypumn, I'. [. Kapneuenko, I1. I1. JIykbs-
HeHko, b. JI. Actaypos, H. bopinoyr, /. K. benses.

Tabnuubl u cxembl: «LIeHTpbI TPOUCXOXKIEHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH OMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOW M3MEHUYMBOCTH,
«Metoabl cenekuumny, «OtnanéHnas ruopuausaiusy», «MyTarenes».

JlaGopaTopHasi padora «3yueHrne cOpTOB KyJIbTYpHBIX PACTEHUN U TIOPOL
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHne METOA0B CENEKIIUN PACTEHUID.

IIpakTnyeckas padora «IIpuBuBKa pacTeHU».

Irekypeust «OCHOBHBIE METOJIBI U JIOCTUXKEHHUSI CEJICKIIMU PACTEHUU U KH-
BOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, TJIEMEHHYIO (hepMy, COPTOUCITBITATECIIbHBIN
y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B JaOOPATOPHIO arpOYHUBEPCUTETA UM HAyU-
HOTO LICHTPA)».

Tema 16. BHOTeXHOJI0THA M CHHTETHYECKAs OMOJI0TUsI

OOBEKTBI, UCTIOJIB3yEMbIE B OMOTEXHOJOTUH, — KJIIETOYHBIE U TKAHEBBIC KYJIb-
Typbl, MUKPOOPTaHU3MbI, X XapaKTepUCTUKA. TpaauiimoHHass OMOTEXHOJOTHS:
XJieOOTeueHHe, MOTyYeHNUE KUCIOMOJIOYHBIX POIYKTOB, BUHOAEIUE. MUKpOOHO-
gorudeckuid cuHTe3. OOBEKTh MUKPOOHOIOTHUECKUX TeXHOJoTui. [Ipon3BoacTBO
OeJIka, aMMHOKHCJIOT ¥ BUTAMHHOB.

Co3gaHue TEXHOJIOTMH M MHCTPYMEHTOB LEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETHUECKHUE MY TH.

Knerounas naxxenepusi. MeToapl KyJabTypbl KJIIETOK U TKAHEW PACTECHUN U KHU-
BOTHBIX. Kprobanku. ComaTnueckasi THOpUIM3aius U COMAaTHIECKUI IMOpHOTEHE3.
Hcnonp30BaHne rarsiouoB B CENEKIMH pACTeHUM. [lonyuenue MOHOKIOHANbHBIX
anmumen. HMcnonvszoeanue MOHOKIOHAILHLIX U NOJUKIOHAIbHBIX AHMUMeN 8 Meou-
yune. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTPYKINS SAULEKIIETOK U KIOHUPO-
BaHME >KUBOTHBIX. METO/ TpaHCIUIAHTAINH SIACP KIETOK. 1exHonozuu 0300poséie-
HUS, KYTbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHONICEHUS CElbCKOXO3AUCMBEH -
HBIX KYAbMyp.

XpOMOCOMHas M TeHHasl UH)XEeHEepUsl. ICKyCCTBEHHBINM CUHTE3 T€HA U KOHCTPY-
upoBanue pekomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos. Jloctu-
YKEHHUSI U IEPCTIIEKTUBBI XPOMOCOMHOM ¥ TEHHOM MHKEHEPUH. JKOJIOTUYECKHUE U ITU-
YecKue MpoOIeMbl TeHHON HHKEHEPUH.

MenunmHckue 6uorexnosoruu. [loctrenomuas nudponas meauiuna. [11[P-
JMarHocTuka. MeTaboI0MHBIN aHaJIN3, FTEHOIEHTPUUYECKUI aHAJIN3 TIPOTEOMa YeJ0-
BEKA JUJI1 OLEHKH COCTOSIHHSI €ro 340poBbi. VCnonb30BaHHE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OuonHxeHepus s pa3paboTKu (yHIaMEHTATBHBIX
OCHOB MEIMIMHCKHUX TE€XHOJIOTMM, CO3[IaHUSl KOMIUIEKCHBIX TKAaHEN COUYETaHHWEM



TEXHOJIOTUI TPEXMEPHOTr0 OMONMPUHTUHTA U cKadPoIAMHTA ISl pelleHUs 3a1ady
MEPCOHATN3UPOBAHHON MEAUIMHBI.

Co3nanre BEKTOPHBIX BAKIMH C IIEJIbI0 00ecriedyeHns KOMOMHUPOBAHHOMN 3a-
mThl OT Bo30yauTesneit OPBU, yctaHoBiIeHHE MOJIEKYISIPHBIX MEXaHU3MOB (DYHK-
nuonupoBanust PHK-coneprkaiux BupycoB, BI3BIBAIOIIMX 0CO00 OMacHbIE 3a0071e-
BaHHUS YEJIOBEKA U )KUBOTHBIX.

JeMoHcTpaLun

Tabmuup!l 1 cxeMsbl: «Vcnob30BaHE MUKPOOPTAHU3MOB B TPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlabopaTropHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «lloydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKcKypceus «bHOTEXHONIOIUS — BaKHEWIIAst IPOU3BOJUTENBHAS CHIIA COBpE-
MEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO ).

11 KJIACC

Tema 1. 3apoxkneHue u pa3BuTHE IBOJIOIHOHHBIX NPeJCTABJICHNA B 0HO-
JIOTUH

OBomonuonHasa teopust Y. [JapBuna. [Ipeanocsiki BOSHUKHOBEHUS 1apBU-
Hu3Ma. JKu3Hb 1 HayuyHas gearenbHocTh Y. JlapBuHa.

JIBWKyIIM€e CUITBI 9BOJTIONNUK BUIOB 110 Y. J[apBUHY (BbICOKAasi UHTEHCUBHOCTD
pPa3MHOXEHUSI OPTaHU3MOB, HACJIEICTBEHHAs! N3MEHYMBOCTh, OOpPH0OA 3a CYIIECTBO-
BaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunateTndeckoit Teopuun 3Bomtonnu (CTD). HeitrpanbHas teo-
pust sBosmonu. CoBpeMeHHasi 3BOIOLMOHHAs OMOJIOTHSA. 3HAYEHHUE BOJIOLUOH-
HOU Teopuu B (GOPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpauuu

[Toptpetsi: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepuxos, U. 1. llImansraysen, k. Xonaein, /1. K.
benses.

Tabnuiet 1 cxembl: «Cucrema xuBoit ipupoibl (1o K. JIuauero)y, «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanu3m GopMupoBaHUSI NPUCTIOCOOIECHUN Yy
pacteHuii U KuUBOTHBIX (110 JIamapky)», «KapTa-cxema mapuipyra nyremectBus Y.
Hapsunay, «Haxonku Y. Jlapsunay, «Dopmbr 00pb0bI 3a cymiecTBoBaHue», «Ilo-
pozibl roy0ei», « MHOroOoOpa3ue KyabTypHBIX (opM KamycThl», «Ilopoapl qomari-
HUX XKMBOTHBIX», «CxeMa 00pa3oBanus HOBBIX BUIOB (110 Y. J[apBuny)», «Cxema
COOTHOIIICHMSI JIBMXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJIOXKEHUS] CUHTETHYE-
CKOM T€OPHUU IBOJTIOLIUN.

Tema 2. MUKPOIBOJIIOLMSA U €€ pe3yJIbTaThl



[Tonynsauust Kak sneMeHTapHasi eAuHUIA YBOMIOIUMU. COBpEMEHHbIE METO/IbI
OLICHKU T€HETHYECKOT0 pa3HOOOpa3usi U CTPYKTYpPHI nonysanuidi. I3mMeHneHnue reHo-
dboHa MOMyJISIIMK KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJICHUE. 3aKOH TeHeTHYe-
ckoro pasHoBecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKkTOpbl (ABMKYILIUE CUJIBI) S3BOIOUMNA. MyTallMOHHBIN MPO-
necc. KomOnnaTuBHas u3MeHunBOCTh. [pelid reHoB — crmyuaiiHble HEHANPaBIICH-
HbIE U3MEHEHUS YacTOT ajijiesieil B monysinusx. Dd@ext ocHoBarens. Ipgpexm 6y-
MulL10uH020 2opaviuika. CHUdCeHUue 2eHemuyeckoeo pasHooOpa3us: NpUuduHsbl U
cneocmeust. [lposisnenue sgpgpexma opetigha eenos 8 6OILUUX U MATILIX NONYAAYUSIX.
Murparuu. U3omsmus nonymsiuii: reorpadudeckas (IpoCTpaHCTBEHHAs), OHUOJIO-
rudeckas (pernpoayKTHBHAs).

EctecTBeHHbIlt 0TOOp — HampaBisomumii gaktop 3Bostonuu. Dopmbl ecte-
CTBEHHOI'O OTOOpa: ABMXKYIIMH, CTAOMIM3UPYIOIIHM, pa3phlBaOIIUNA (IU3PYITUB-
HbIi). [TosioBOM 0TOOP. BO3HHKHOBEHHE U 3BOJIIOIMS COLIMAIBHOTO TTOBEICHUS JKH-
BOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKPOIBOIIONUHN. BO3HUK-
HOBEHHE MPUCIIOCOOTIEHUI y OpraHu3MoB. ApoMopdo3bl U uauoanantauu. [Ipu-
Mepbl MPUCIOCOOJEHUI y OpraHu3MoB: MopgoyioThdecKue, (HU3HOJIOTHUECKUE,
onoxumuyeckue, nopeAeHuyeckue. OTHOCUTENBLHOCTh MPUCIIOCOOIEHHOCTH Opra-
HU3MOB.

Bupn, ero kputepuu u crpykrypa. BunoobpazoBanue Kak pe3yiabTaT MUKPO3BO-
mouuu. M3omsus — kimoueBoi aktop BumooOpaszoBanusd. [Iytu u cnocoOsl BUI0-
oOpazoBaHus: ajuionarpuueckoe (reorpaduueckoe), CUMIaTpuueckoe (IKoJoruye-
CKO€), «KMTHOBEHHOE» (MOJUTLIONAN3AIINS, THOpuaAn3aus). JJIMTeIbHOCTh IBOJIIO-
LIMOHHBIX TTPOLIECCOB.

MexaHu3Mbl GOopMUPOBaHUS OUOTOTHIECKOTO pa3HOOOpa3usl.

Poub 3BONIIOLIMOHHON OMOJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXPaHEHMSI
OouopaznooOpaszusi. MUKpPOIBOIIONMS U KOIBOIIOLMS Mapa3uToOB U UX X03seB. Me-
XaHU3Mbl (POPMHUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM M CHOCOOBI OOpPHOBI C
HEU.

JdemoHCcTpauuu

[Toptpetsi: C. C. UerBepukos, J. Maiip.

Tabmumsr u cxembl: «MyTanmoHHass W3MEHYMBOCTHY», «llomynsunoHHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CHJIBI 3BOJIIOIIMMY, «KOJOTHYECKas: U30JSLUS MOMYJSUN ceBaHCKOU (openny,
«["eorpaduueckast U30MSILMS TUCTBEHHUIIBI CAOUPCKOM U JIMCTBEHHHULIBI JAyPCKON,
«ITomynsIIMOHHBIE BOJHBI YHCICHHOCTH XUITHUKOB M KepTB», «CxemMa NencTBUs
€CTECTBEHHOTO 0TOOpay, «PopMbI OOpHOBI 32 CyIIECTBOBaHUEY, «IHIyCTpHUaTbHBINA



MenaHu3zM», <«JKuBble Hckonaembie», «IIOKpOBUTENBCTBEHHAs OKpAacKa >KHUBOT-
HbIX», «[Ipenynpexnaromas OKpacka >KMBOTHBIX», «DHU3HOJOTHYECKHE aaanTa-
1, «[Ipucnoco0IeHHOCTh OPTaHU3MOB M €€ OTHOCUTEIBHOCTHY, «Kpurepun
BUNa», «Bunbl-nBoitHuKN», « CTpyKTypa BHaa B npupoje», «Crmocods Bumooopa-
30BaHMs», «['eorpaduueckoe BUI000pa3zoBaHue TPEX BUAOB JIAHIBIIICHY, «DKOJIO-
rudeckoe BUJI000pa3oBaHue BUIOB cuHHI, «[lomummouasl pactenuity, «Ka-
MyCTHO-PEACUHBIN THOPHUIY.

O6opynoBanue: repoapun pacTeHUN, KOJIJICKIIMA HACEKOMBIX, Uydelia MTHI] 1
3BEpeH ¢ MpUMEPaMH Pa3IMIHBIX IPUCTIOCOOICHUH, Yydesia ITUI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHU OJIM3KUX BUJIOB, 00PA30BABIIUXCS PA3IUYHBIMU CIIOCO-
Ooamu.

JlabopaTopHasi padota «BbisBiIeHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIA».

JlaGopaTopHuas padora «IIpucnocobsieHnst OpraHu3MOB U X OTHOCUTEIbHAs
1EJIECO00PA3ZHOCThHY.

Jlaboparopnasi padora «CpaBHEeHHE BUIOB MO MOPGHOJIOTHIECKOMY KpHUTe-
PHIO».

Tema 3. Makpo3BoJouus 1 eé pe3yabTaTbl

Metoapl U3ydeHus: Makpo3BOJOIMU. [laneoHToIOrMYeCcKre METOIbI U3yde-
Hus 3BoJitoIu K. [lepexonnubie GopMbl U HUITOTEHETUYECKUE PSIIbl OPTAaHU3MOB.

buoreorpadguueckue MetTo bl n3yueHus 3Bosonuu. CpaBHenue ¢iopsl u ¢a-
YHBI MAaTEpUKOB M OCTPOBOB. buoreorpadpuyeckue obnactu 3emnu. Bujbi-sHue-
MUKU U PEJIUKTHI.

OMOpPHOJIOTHUECKHE U CPABHUTEIBHO-MOP(POIOTMUYECKUE METOAbl M3YUYEHUS
’BONIIOIMU. ['eHeTHUecKrue MeEXaHU3MbI IBOJIIOIIUU OHTOI€HE3a U MOSBIICHUS SBOJIO-
IIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHAJIOTMYHBIC OpTraHbl. PynirMeHTapHbIe op-
ra"bl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKHE, OMOXMMHUYECKHUE U MaTeMaTHuye-
CKHE METOJIbl M3YUYEHHUs BOJIOIMU. ['oMonoruuneie reHbl. COBpeMEHHbBIE METOAbI
MOCTPOEHUS (PUITOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTaIlUU U 3BOJIFOIIMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TIpaBWiIa) IBOMIONUU. [Ipunyun cmenvl GyHKYU.
HeobOpatumocTs 3BoMtonMu. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHCcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkens.

Tabmuibl u cxembl: « ODUIOTEHETUUSCKUN PSIT JOMATNY, «APXCOINTEPUKCY,
«3Bepo3ydbie smiepr», «Cteronedansy, «Puanodgutsr», «CeMeHHBIC TAOpPOT-
HUKW», «buoreorpadgudeckue 30Hb1 3eMim», «Jlpeiid) KOHTUHEHTOBY, «PeTUKTH,
«HavanbHble cTaauu SMOPHUOHATILHOTO PA3BUTHS TIO3BOHOYHBIX KHUBOTHBIX», «I 0-



MOJIOTUYHBIE U aHAJIOTUYHBIE OpTaHb», «PyaquMeHTsD, « ATaBU3MBL», « XpOMOCOM-
Hble HaOOpbI YEJIOBEKA U MIMMIaH3e», «[ 1aBHbIe HaMpaBiIeHUS 3BOIOLUNY, «O0-
[I1€ 3aKOHOMEPHOCTH 3BOJIFOLIAN.

ObopynoBaHue: KOJUIEKINH, TepOapuu, MyJIsSKH HCKOTTaeMbIX OCTaTKOB Opra-
HU3MOB, MYJISIDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTAaHOB M aTa-
BU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHe )KM3HU HA 3emuie

Hay4Hble runoTesbl MPpOUCX0XKICHUS KU3HU Ha 3emuie. AOMOreHe3 1 aHcIep-
Mus. JloHayyHble MPEACTABICHUS O 3aPOKICHUN KU3HU (KpeallioHu3M). ['nnoresa
MTOCTOSTHHOT'O CaMO3apOXKIEHUS KU3HU U €€ onpoBep:keHue onbitamu O. Pequ, JI.
Cnannannanu, JI. ITactepa. [IporcxoxaeHue >kxu3HA U aCTPOOHOIIOTHS.

OcHoBHbIE ATanbl HeopraHuueckoil sBomouuu. I[lnanerapHas (reosorunye-
CKasl) BOJIIOLIMA. XUMUYECKas FBOIOLMSI. AOMOT€HHBI CUHTE3 OPTaHUYECKUX Be-
niecTB U3 Heopranndyeckux. OnpiT C. Muinepa u I'. FOpu. O6pa3oBanre noaumMepos
3 MoHoMepoB. KoalieppaTHas runote3a A. M. OnapuHa, runote3a nepBUYIHOro Oy-
aroHa JIxk. XonzaeitHa, renernueckas runoreza ['. Mémnepa. Pu6osumsr (T. Uek) u
runore3a «mupa PHK» V. I'un6epra. ®opmupoBanue memMOpaH U BO3SHUKHOBEHHE
IIPOTOKJIETKH.

Hcrtopusa 3emnu 1 meToasl €€ n3ydeHus. Mickornaemple OpraHndecKue OCTATKU.
["'eoxponosiorus u e€ Meroasl. OTHOCUTENBHAS U a0COIIOTHAS FeOXpOHOoIorus. [ eo-
XPOHOJIOTHYECKAs IIKaJa: J0HBIL, 3P, IEPUOBL, SITOXH.

HauvanbHble 3Tanel oprannueckon 3ostounu. [losBieHne n 3Bomtonus nep-
BbIX KJIETOK. DBOJIIOLIMA MeTabonn3Ma. Bo3HukHOBeHHE nepBbix sKkocucteM. Co-
BPEMEHHbIE MUKpPOOHBIE OHMOIUIEHKM KaK aHaJOr MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKapuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOMIOIMOHHOE TPOUCXO0XKICHUE
BUPYCOB. IIporcxoKaeHne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOB-
HBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tarbl BOIIOIMHU BBICIINX pacTeHuil. OcCHOBHBIE apoMOpG 03kl pac-
TeHni. Beixox pactennii Ha cymry. [losBiIeHne CIOPOBBIX PACTEHUI U 3aBOCBAHUE
umu cymn. CemeHHble pacTeHus. [Iponcxox1eHrne HBETKOBBIX PACTEHHI.

OcHOBHBIE 3Tambl 3BOIIOLUH KUBOTHOTO MUpa. OCHOBHbBIE apoMOP(]O3bI Ku-
BOTHBIX. Benyckas gayna. KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THIIOB.
[IepBble XOpIOBBIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIOIUS MMO3BOHOUHBIX. [Ipowuc-
xoxaeHue amuouii u pentuiuid. IIpoucxoxaeHue MIICKOMUTAIONIUX W ITHIIL.
[Mpunuun xmroyeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU M IO3BOHOY-
HBIMU KUBOTHBIMH CYIIH.



Pa3BuTHe xu3HM Ha 3emile MO 3paM U MEpUoAaM: apXxeu, MpoTepo30H, Majaeo-
300, Me3030M, KaitH0301. O0IIas XapaKTEepUCTUKA KIIMMATa U T€0JOTUYECKUX MPO-
neccoB. [losBieHue u paciBeT XxapakTepHbIX OPraHU3MOB. YTIeo0pa3oBaHUE: €ro
YCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBbie BBIMUpPAHHUSI — 3KOJIOTHYECKHE KPU3UCHI Mpouuioro. [puyuner u
CJIEJICTBHSI MaCCOBBIX BbIMUpPaHHUil. COBpEMEHHBIN 3KOJOTMYECKHI KPU3HC, ET0 0CO-
oennoctu. [Ipobiema coxpanenus: buopaznooOpasus Ha 3emiie.

CoBpeMeHHas cuctemMa oprannyeckoro mupa. [lpuHimns! kinaccupukaum op-
raHu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbl OPTraHU3MOB.

JleMoHcTpaLun

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuiet u cxeMbl: «Cxema omnbita @. Penuy», «Cxema onsita JI. [Tactepa mo
M3YUYCHUIO CaMo3apoxacHus xku3Hn», «Cxema ombita C. Mumnepa, I. Opu»,
«JTarnbl HEOPraHMYECKOW 3BOJIIOIUNY, «I'eoxpoHOoIornueckas mkana», «Hauanb-
HBIE ATAIbl OPraHUYECKOM HBOTIOIUNY, «Cxema 00pa30BaHUs SyKapUOT MyTEM CUM-
ouorenesa», «Cucrema X)uBOM Mpupoasy, «CTpoeHue BHUpycay, «ApomMopdo3bi
pacteHui», «Punno@uth», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bojopocm», «Mxm», «llamoporaukm», «l'omocemeHHble pacteHus», «Oprassl
I[BETKOBBIX pacTeHUI», «CxeMa pa3BUTHsI )KUBOTHOTO MUPa», KApoMop(}o3bl Ku-
BOTHBIX», «IIpocreiimuey, «KumeunononoctHeiey, «Ilnockue uepBu», «HneHucro-
Horuey, «PoiObI», «3eMHOBOSIHBIEY, «IIpecMbikatomuecsy, «IITuipy, «Mnekomnu-
Taronmey, «Pa3BuTre KU3HU B apXeUCKOU 3pe», «PazBuTue )Knu3Hu B MpOTEPO301-
CKOM 3pe», «Pa3BUTHE )KU3HU B MAJICO30MCKOM 3pe», «Pa3BuTHe KU3HU B ME30301i-
CKOU 3pe», «Pa3BuTHe )KU3HU B KAHHO30MCKOM 3pe», «CoBpeMeHHasi cucTema opra-
HUYECKOTO MUPaY.

O6opynoBanue: repObapun pacTeHUN Pa3IMUHBIX OTACJIOB, KOJUICKIIUU Hace-
KOMBIX, BJIQKHBIE MTPEnapaThl >)KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU UTJIO-
KOXKUX, CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uyuesia MTUIl U 3Bepei, KOJIJIEKIIMU OKa-
MEHEJIOCTEN, MOJIE3HBIX MCKOIMAEMbIX, MYJISIKM OPraHUYECKHX OCTATKOB OpraHu3-
MOB.

Bupryansnas n1ab6oparopHas padora «MojenupoBaHue onbIToB Musuiepa—
FOpu 110 n3ydeHunto abMOreHHOTO CUHTE3a OPTAaHNYECKUX COCTMHEHUN B IEPBUYHOM
aTMocdepe».

JlaGopaTopHas pabdora «/3ydyeHue 1 onrMcaHre HCKOMAaeMbIX OCTaTKOB JIPEB-
HUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yueHrne ocOOEHHOCTEW CTPOCHUS PaCTECHUM pas-
HBIX OTAEIOBY.



IIpakTuyeckas padora «M3yueHue ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. Ilpoucxo:kaeHue Yeji0BeKa — AaHTPOIOreHe3

Pa3nensl u 3aaun aHTPONOJIOTMU. METO 1bl aHTPOIIOIOTHH.

CraHoBj€HUE TIPEJCTABICHUN O MPOUCXOXKJICHUM 4YelioBeKa. PenuruosHbie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUH.

CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHNE YETTOBEKA.
CBHIETENHCTBA CXO/CTBA YEJIOBEKA C JKMBOTHBIMU: CPAaBHUTEIHLHO-MOp(doIoruye-
ckue, SMOpuosioTHIecKue, (U3N0I0T0-ONOXUMUYECKUe, MoBeneHYeckne. OTmuuns
YyeJIoBeKa OT KUBOTHBIX. [IpSIMOXOKIEHNE U KOMILJIEKC CBSI3AHHBIX C HUM MPHU3HA-
KOB. Pa3BuTure roioBHOro Mo3ra u BTOpOil CUTHAJIIbHOW CUCTEMBI.

JIBrokymiue cuibl (hakTOphl) aHTPOIIOTeHE3a: OMOJIOTUYECKHE, COIIMAIIbHBIE.
CooTHotnieHue OMOJOTUUECKUX U COLUATIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHue 4enoBekooOpa3Hbie 00€3bsHBI
(MPOKOHCYJIBI) U paHHUE OHT U/l — OOLIME MPEJIKH YE€T0BEKOOOPA3HBIX 00€3bsH U
Io1e. ABCTPAJIONUTEKH — IBYHOTHE NIPEAKH JHOIEH. UEIOBEK yMETBIM, IEPBBIE
M3TOTOBJIEHUS OpyAUM Tpyaa. YenoBek npsMOXOISAIINAN U IEPBbIN BBIXOJ JIFOAEH 3a
npenensl Adpuku. YenoBek reiienb0eprckuii — o0 npeok Hean1epTalIbCKOTo
YEJIOBEKA U YEJIOBEKA pa3yMHOTr0. YenoBeK HEaHAEPTaIbCKUM KaK BUJT IIOAEH XO-
JOAHOTO KJInMaTa. YeoBeK pa3yMHbI COBPEMEHHOTO TUIIA, IEHUCOBCKUN YEJIOBEK,
OCBOCHME KOHTUHEHTOB 3a npeaenamu Adpuku. [Taneorenerrnka u majieoreHOMUKa.

DBOJIONNS COBPEMEHHOTO YesioBeka. EctecTBeHHBIN OTOOD B MOMYJISIITUAX Ue-
JoBeka. MyTanmoHHbIH niporiece U mosmMopdusm. [onynsinonHbie BOTHBI, Tpeid
Ie€HOB, MUTpalus U «3(HPEKT OCHOBATENSD» B MOMYJISLUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel: eBponeougHas
(eBpasuiickas), aBCTpajo-HErpouHas (SKBaTOpUAIbHAs), MOHTOJONIHAS (a3UaT-
CKO-aMepHKaHcKasi). Bpems u myTu paccenenus yenoBeka no rjianere. EMMHCTBO
yejoBedeckux pac. Hayunas HecocTosiTenbHOCTH pacusma. [Ipucnoco0iaeHHOCTh
YyeJoBeKa K pa3sHbIM YCIOBUSIM OKpY»Karolleh cpeabl. BinusHue reorpaduueckoit
cpenbl u aperida reHoB Ha MOP(DOTIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MexaucuurinHapHbie MEeTOAbI B (M3UYECKON (OMOJIOTUUECKOM) aHTPOTIOJIO-
rUU. DBOJIIOIMOHHAS aHTPOIOJIOTHUS U MAJIC0AHTPOMOJIOT S YEIIOBEUECKUX TTOMYJIsI-
uuii. buoconnanbHbIe UCCIEI0BAHUS TPUPOABI UesioBeka. MccneqoBanmue K03BOIIO-
MU OMOJIOTUYECKOTO U COITUATIBLHOTO B UETIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOIIOJIOTHUNY, «['0JIOBHON MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bIHBIY, «CKENeT YeI0BeKa U CKEJeT MMMIan3e», «Pyau-
MEHTBI M aTaBU3MbD», «JIBUKYIIME CUIIBI aHTPOIIOTEHE3A», « IBOIIOIIMOHHOE JPEBO



YEJIOBEKA», «ABCTPAIONUTEK», «HenoBeK yMenblin», «HemoBeKk MpAMOXOIALIIUN»,
«JlenncoBckuil yenoBek» «Heanmepranpup», «KpomanboHub», «lIpegku yeno-
BEKa», «Tallbl HBOJIIOLINH YEIIOBEKay, «Packl uemoBekay.

ObopynoBaHue: MYJSDKA OKaMEHEIOCTEH, MPeAMETOB MaTepUalbHON KyJb-
Typhl TPEIKOB YeNoBeKa, penpoaykuuu (pororpaduu) kapTuH ¢ Mudomormye-
CKUMH U OMOJIEHCKMMU CIO)KETaMH IIPOUCXOK/ICHUS YelloBeKa, poTorpaduu Haxo-
JIOK MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENIb Yepena YeI0BeKa
Y Yeperna IHMMIaH3€e, MOJIETIb KUCTU YeJIOBEKa U KUCTH IIMMIIaH3€, MOJEIH TOpCca
IIPEKOB YEJIOBEKA.

JlaboparopHasi padora «/3yueHue ocOOEHHOCTEN CTPOCHUS CKEJIETa Yeso-
BEKa, CBSI3aHHBIX C MIPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne S3KOJIOTMYECKUX aJanTaluid YETOBEKa.

Tema 6. IK0/10rusi — HayKa 0 B3aUMOOTHOLIICHUAAX OPraHM3MOB U HAA0P-
TAaHU3MEHHBIX CUCTEM C OKpY:Kalollei cpeaou

3apoxAeHUE U pa3BUTHE 3K0JIOTHH B Tpyaax A. 'ymbonpara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pazaensl u 3aga4um 3K0J10-
ruu. CBsI3b 3KOJIOTUHU C IPYTUMH HAYKaAMH.

Mertoasl 3xosioru. [loneBrie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTUHU: TTPH-
ponHbIe U abopaTtopHbie. MoAenupoBaHue B 3KOJOTUA. MOHUTOPUHT OKPYXkKaro-
niei cpebl: JIOKAIbHBIN, PErHOHATBHBIN U TI100AIHHBIN.

3HavueHUE KOJIOTUYECKUX 3HAHUUI JIJIS1 YEOBEKAa. DKOJOTMYECKOE MHPOBO3-
3pEeHUE KaK OCHOBA CBS3€U 4enoBeuecTBa ¢ npupoaon. DopMupoBaHue 3KOJIOrnye-
CKOM KYJIBTYPbI U DKOJIOTUYECKON ITPaMOTHOCTHU HACEJICHUSI.

JleMoHcTpanun

[Toptpetsi: A. I'ymbonpar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuipl 1 cxeMbl: «Pa3aeisl SKoJIorumn», « MeToanl 3Koaorun», «Cxema Mo-
HUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlabopaTopHasi padora «/3ydyeHue METONOB 3KOJIOTHMYECKHX HCCIIEIO0BaA-
HUID.

Tema 7. Opranu3msl U cpeaa 0OMTAHUS

Dkosornueckre (PakTopbl ¥ 3aKOHOMEPHOCTH MX AeicTBusa. Kimaccuduxarus
AKOJIOTUYECKUX (PaKTOpPOB: abMOTHUECKUE, OMOTUYECKHE, aHTpororeHHbie. O0iue
3aKOHOMEPHOCTH JEHCTBUSA 3Kosoruueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, FO. JInbux). TonmepaHTHOCTH. DBpUOMOHTHBIC U CTCHOOMOHTHBIE Opra-
HU3MBL.



Abuotnueckue (aktopel. CBeT Kak 3konoruueckuii daxrtop. JeiictBue pas-
HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIBI pac-
TEHHUI U )KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUrHalibHas poiib cBeTa. doTtornepuo-
JTU3M.

Temmnepatypa kak skonoruueckuii ¢pakrop. [eiicTBie Temmnepatypsl Ha opra-
HU3MBL. [ToiIKnI0TEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHO-
TEPMHbBIE OPTAHU3MBL.

BnaxxnocTh kak skonorudeckuit dakrop. [IpucnocobiaeHust pacteHuid K moj-
JepKaHuio BoaHOTO OanmaHca. Knaccudukanus pacTeHuid Mo OTHOLICHHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, MOYBEHHAas,
rIyOMHHAs MOJMOYBEHHAs, BHyTpUOpraHu3MeHHasi. Gu3uko-xumMudeckue ocooeH-
HOCTH CpeJl 00uTaHusi opraHnu3mMoB. [Ipucnoco6iennst opraHu3MOB K JKU3HH B pa3-
HBIX CpeJiax.

buonoruueckue putmel. BHenHne u BHyTpeHHUE pUTMbl. CYyTOYHBIE U TOIUY-
Hble pUTMBL. [Iprucrnoco0IeHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUIN
KU3HU.

XKuznennsie popmMbl opranu3moB. [lonsTue o sxu3zHenHo# popme. XKuzHeHHbIE
(GbopMBI pacTeHUl: JepeBbsi, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJI-
HoJIeTHUE TpaBbl. JKu3HeHHBbIE (DOPMBI JKMBOTHBIX: TUIPOOHOHTHI, T€OOHMOHTHI,
a’poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue paxtopsl. Buabl OMOTHYECKUX B3aMMOICHCTBUM: KOHKYPEHIIHS,
XUITHUYECTBO, CUMOMO03 U ero (opmel. [lapaszutusm, koomnepaius, MyTyalu3M, KOM-
MEeHCaJIN3M (KBapTUPAHTCTBO, HaxJIeOHNYECTBO). HeTpoduueckue B3auMoaeicTBUS
(Tomnueckue, dopudeckue, padbpuueckue). 3HaueHHE OUOTUYECKUX B3aUMO/ICH-
CTBUU JJIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie ooutanus. [IpuHIUN KOHKYpEHT-
HOT'O UCKJTFOUYEHUS.

JleMoHcTpaLun

Tabnuiel U cxeMbl: «IKoJorudeckue GpakTopb», «CBETOBON CHEKTP», « KO-
JIOTUYECKHUE TPYIIIIbI ’KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIIOKPOBHBIE dKUBOT-
HbIE», «XOJIOAHOKPOBHBIE YXUBOTHbBIC», «DU3HOJOTHMUECKHE aJanTaluy >KUBOT-
HbIX», «Cpenbl 00MTaHUs OpraHu3MoBY, «buonornueckue puTMb, « KU3HEHHBIC
dbopmBbl pacTeHui», « Ku3HeHHbIE (POPMBI ) KUBOTHBIX», « IKOCUCTEMA IIUPOKOIUCT-
BCHHOTO Jieca», «DKOCHUCTEMa XBOMHOTO Jieca», «llemu mutanus», «XuIIHAYE-
cTBOY», «Ilapazutuzmy», «Konkypenmusy, «Cumonosy», « KommeHcanmzmy.

O6opynoBanue: repObapun pacTeHUN U JKUBOTHBIX, MPUCTIOCOOJIEHHBIX K BIIU-
STHUIO Pa3JIMYHBIX IKOJIOTHYECKUX (DaKTOPOB, TepOapru CBETOIIOOMBBIX, TCHEIHOOU-
BBIX M TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIFOOMBBIC, TEHEIIOOUBBIE U TEHEBBIHOC-



JIMBbIE KOMHATHBIE PACTEHUSI, TepOAPUU U KOJUIEKIIMU TETUIONIOOMBBIX, 3MMOCTOM -
KHX, MOPO30YCTOMUMBBIX PACTCHHI, Uyydelna MTULl U 3Bepel, repOapuu pacTeHHid,
OTHOCSAIIUXCS K TUTpoduTam, Kcepopuram, Me3oputaM, KOMHATHBIC pACTCHUS JaH-
HBIX TPYIII, KOJUICKITNH )KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpeax, repoapuu v KoJ-
JIEKIIMH PACTEHUM U )KMBOTHBIX, 00JIaJaI0ONIUX YepTaMU MPUCIIOCOOJIEHHOCTH K Ce-
30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU, TepOapUu U KOJJIEKIIMU PACTEHUN U KUBOT-
HBIX Pa3JIMYHbIX KU3HEHHBIX (OPM, KOJUIEKIIMU KUBOTHBIX, YYACTBYIOIIUX B pa3-
JUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlaGopaTopHasi padora «BbisiBiIeHUE TPUCTTOCOOJICHUI OPraHU3MOB K BIIHSI-
HUIO CBETAY.

JlaboparopHasi pa6ora «BplisiBlieHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIHS-
HUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTU PACTECHUMN U3 pa3HbIX
MEeCT OOUTaHUS.

Tema 8. IkoJ10rUsi BUAOB M NOMYJIALMA

DKOJIOTUYECKUE XapaKTEPUCTUKH nomnyssiiuu. [lonynsmus kak Ouomoruue-
ckas cucrema. Poib HEOTHOPOHOCTH cpefibl, GU3NUECKUX OapbepOB U OCOOCHHO-
cTelt OMOJI0THY BUJIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJIS -
uuii. OCHOBHBIE TTOKA3ATENM MOMYJISINU: YUCICHHOCTD, INIOTHOCTh, BO3PACTHAS U
MOJIOBASI CTPYKTYpPA, POKAAEMOCTh, IPUPOCT, TEMI pOCTa, CMEPTHOCTh, MUTPALIUSL.
DKoyioruyeckas cTpykrypa nonyssuud. OneHKa YUCIECHHOCTH MOMYJISLIHH.
JlnHaMuKa nomnyssuuu 1 e€ peryisiuus. buotnaeckuil noTeHuuan nonyssiguu. Mo-
JeIMPOBaHME JTUHAMUKU MONyJanuu. KpuBble pocTa YHCIEHHOCTH MOIMYJISAIUU.
KpuBble BbDKMBaHMS. Peryiasuus 4ucIeHHOCTH MONYJSIUUA: poiib (PaKTOPOB, 3aBU-
CSILIUX U HE 3aBUCAIIMX OT TVIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUaoB (r- u K-
CTpaTerun).

[TonsiTue 00 sKoOrMUecKOi Huile Buaa. Mecrooburanre. MHOTOMEpHast MO-
nenb 3xonorndecko Humm k.M. Xatunncona. PazMepbl 3KOJIOrMYECKON HUIIIU.
[TorennuanbHas U peain30BaHHAs] HULIU.

Bup kak cucrema nonynaiui. Apeaiibl BUAOB. BUabl U MX )KU3HEHHBIE CTpa-
TETUU. DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPAIUI )KUBOTHBIX. brolornueckue nHBa-
3UM Yy>KEPOJHBIX BUIOB.

JdemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuibl U cxembl: «IKOJOTUYECKUE XaAPAKTEPUCTUKHU MOMysium, «IIpo-
CTPAHCTBEHHAsl CTPYKTypa MOMyJsLun», «Bo3pacTHble nmupaMuabsl MOMYJISIUNY,
«CKOpOCTb 3aceIeHHs] IOBEPXHOCTU 3€MIIA PA3IUYHBIMU OpraHu3MamMmy, «Moaeinb
skosiornyeckor Humu Jx. M. XaTanHcoHay.



O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIMHU YKUBOTHBIX.

JlaGopaTopHasi padota «[IpucnocoOaeHus ceMsiH paCTCHHI K pacCEeICHUIOY.

Tema 9. Dko10rUsA COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

Coo0mectBa oprann3MoB. buorieHos u ero ctpykrypa. CBsi3u MEX1y OpraHu3-
MaMH B OMOIIEHO3E.

Oxocucrema kak oTkpbiTasg cucrema (A. k. Tencnam). dyHKIMOHATLHBIE
0JIOKM OPraHU3MOB B DKOCHUCTEME: IIPOIYIIEHTHI, KOHCYMEHTBI, PeAYLICHTHI. Tpodu-
yeckue ypoBHU. Tpoduueckue 1enu u cetr. AOHOTHYECKHE OJIOKA 3KOCHCTEM.
[TouBbl U UKl B 3KOCUcTEMaX. KpyroBopoT BEHIECTB M MOTOK SHEPTHUU B IKOCH-
CTEME.

OcHoOBHBIE TIOKa3aTeNId SKOCUCTeMBI. bromacca u mpoayKIiys. DKOJIOTHIECKUe
nUpamMubl YUcesl, 0MOMAcChl U DHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HamnpaBieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBruyHbIE U BTO-
pUYHBIE CYKIIECCUM U UX MPUYUHBI. AHTPOTNIOTEHHBIE BO3JCUCTBUS HA CYKIICCCHUHU.
KnumakcHoe coobmiectBo. bruopaznooOpasue u moiaHoTa KpyroBOpoTa BEIIECTB —
OCHOBAa YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie PKOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKocucmemvl Mopel u
0Kearos. Ixocucmemovl MYyHOp, 1ecos8, Cheneti, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos3. Paznnums
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
bnopa u dayna. CuHaHTponuzaius ropoJckoit ¢ayHel. buojgornueckoe u Xo3si-
CTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
aKocHUCcTeMax. Potb kackaonozo aghghexma u 8u008-30upuramopos (Kouesolx 6u-
008) 6 QhyHKyuoHuposaruu sxocucmem. llepeHOC FIHEPTUU U BEIIECTB MEKTY CMEXK-
HBIMH HSKOCHCTEMaMH. Y CTOMYMBOCTh OPraHM3MOB, MOMYJISIHAM M SKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3/ICHCTBUIA.

Mexanuzmwl 6030eticmaust 3a2psa3HeHUl PA3HLIX MUNO8 Ha CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbl IKONO2UYe-
CKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 8030eUcmausi. MeToI0I0THsI MOHUTOPUHTA
€CTEeCTBEHHBIX U aHTPOIIOT'E€HHBIX YKOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. . Tencnu.

Tabnuubr u cxembl: «CTpykTypa OHoIIeH03a», « IKOCUCTEMA ITUPOKOJIUCTBEH-
HOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, « DYHKIIMOHAIbHBIC TPYIIIBl OPraHu3-
MOB B 3K0ocucTeMe», «k KpyroBopor BeiiecTB B skocucteMey, «Llenu nuranus (mact-



OuIlHasL, TETPUTHAS)», « DKOJOTHYECKas MUPAMUJIA YUCEID», « DKOJIOTruYecKas Mu-
pamMuga OUOMacChly», «IKOJOrHYecKas MUpaMmuaa sHeprum», «ObpazoBaHue 00-
nota», «IlepBuunas cykueccus», «BoccranoBieHue jeca nociie noxapa, « JKocu-
cTeMa 03epa», «ArpoieHo3», «KpyroBopoT BelleCTB U MOTOK SHEPTUU B arpolie-
HO3e», «[IpuMepsl ypOosKOCUCTEMY.

Oo6opynoBanue: repoapuu pacTeHU, KOJJIEKIIMA HACEKOMBIX, Uydelia THUI] U
3Bepeit, repOdapuu KyJIbTYpHBIX M IUKOPACTYIIUX PACTCHUH, aKBApUYyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnueckas padora «3yyeHue u onucanue ypoos3KOCHCTEMBI».

JlaboparopHasi pabora «/3yueHue pasHooOpa3usi METKUX TOYBEHHBIX YJIe-
HUCTOHOTHX B Pa3HbIX 9KOCUCTEMAX).

IKcKypeust «DKCKypcHsl B TUIUYHBIA OnoreoreHo3 (B AyOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU OWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusl «IKCKYpCHUsl B arpodKOCUCTEMY (HA MOJI€ WU B TEIJIMYHOE XO-
3SICTBO)».

Tema 10. Buocdepa — rinodanbHast IKocUcTEMA

buocdepa — obmiermianerapras 060104Kka 3eMJIH, T/I€ CYIIECTBYET WM CYIIIe-
CTBOBaJIa )XKM3Hb. Pa3BuTHe npeacrapiaeHuii o Ouocdepe B tpyaax 2. 3rocca. YueHue
B. W. Bepnazackoro o 6uochepe. O6mactu 6uocdeps! u e€ coctan. JKruBoe BEIIeCTBO
ounocdepsl 1 ero PyHKIUU.

3aKOHOMEpPHOCTH cyulecTBOBaHUs Onocdepsl. OcodeHHOCTH Onocdepsl Kak
rJ100aIbHOM 3KOCUCTEMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEII[ECTB Y OMOTEOXUMHYECKHUE ITUKIIBI (YTiIepo/ia, a30Ta). PUTMHUYHOCTG siBIIeHUN B
ounocdepe.

3onanbHOCTH Ouochepsl. [Touarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/IPA,
XBOWHBIE Ji€Ca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTEMHU, CaBaHHbI, MY-
CTBIHH, TPOIMYECKUE JIECA, BBICOKOTOPbs. KilMMar, pacTUTENbHBIM M KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PyHKITUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINANIA U
onocdepHbIX PYHKIUI.

JdemoHCcTpanuu

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabnumel u cxeMmbl: «I'eochepbr 3emny, «KpyroBopoT azota B MpHUPOACH,
«KpyroBopot yriieposa B npupoe», «Kpyroopot kuciopoja B npupojie», «Kpy-
TOBOPOT BOJBI B TIpupoze», «OCHOBHBIE OMOMBI Cyminy, «KaumaTudeckue mosca
3emmm», «Tyngpay, «Taitray, «Cmemannbiii nec», «IIUpOKOTUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTeiHs», « Tponuyeckui gec.

O6opynoBaHue: repobapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesoBek M OKpyKaOIIAs cpeaa



DKOJIOrM4ecKre KpU3MChl U MX NpUYMHBL. Bo3zaelicTBue uenoBeka Ha Ouo-
cdepy. 3arpsizHeHHEe BO3AYIIHON cpeabl. OXpaHa BO3ayXa. 3arps3HEHHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymienue nmoussl. OXpaHa MOYBEHHBIX PECYp-
coB. MI3meHeHnne knumara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO U )KUBOTHOTO MUpa. OCHOBHBIE IPUHIIMIIBI OXpaHbI IPUposl. Kpac-
Hble KHUTU. Oco00 oxpansiemble pupoanbie Teppuropun (OOIIT). borannueckue
ca/ibl ¥ 300JIOTHYECKHE MTAPKHU.

OCHOBHBIE IPUHIIMIBI YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA U MPUPObI. Pa-
[IUOHAJIFHOE TPUPOJIOTIOIB30BAaHUE U COXpAaHEHUE OMOJIOTMUYECKOTO Pa3HOOO0pa3us
3emiu. O61IKe 3aKOHOMEPHOCTH TIOOATBHBIX 9KOJOTHUECKUX Kpru3ucoB. OcobeH-
HOCTH COBPEMEHHOTI'O KpH3HCa U €r0 BEPOSATHBIE MOCIIEACTBUS.

Pa3BuTre METOJ0B MOHUTOpPUHIA PA3BUTHs OIACHBIX TEXHOI'€HHBIX IPOLEC-
coB. Cucmemmsble ucciedosanusi nepexooa K pecypcocbepezaiowell U KOHKYpeHmo-
cnocobnou snepeemuxe. buonocuueckoe paznoobpasue u buopecypcwi. Hayuonans-
Hble uHpopmayuoHusle cucmemyl, obecneuusaroujue 00Cmyn K ungopmayuu no co-
CMOAHUIO OMOENbHBIX 8U008 U IKocucmem. OCHOB8bl IKOPeadUIUmayuy IKoCUcmem
U cnoco6o8 HopvowLL ¢ buONospedxcoeHusmuU. Pexoncmpyrkyus mopckux u HazemHvlx
9KOCUCMEM.

JleMoHCcTpaL UK

Tabnuupl u cxemsl: «3arpsi3HeHue aTMochepbl», «3arps3HEeHnE rUApPochEpb»,
«3arps3HeHue nouBby, «I lapHukoBsiil 3hdexT», «Oco00 oxpaHsemMble TPUPOAHbIE
TEPPUTOPUMY», «MOJenH yrpaBiIsieMOro MUpay.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX pacTeHUM M KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI 00ydaro-
HMIMMHCS TIPOTPaMM CpeIHEro ooiero oopa3oBaHus: TUYHOCTHBIC, METAPEIMET-
HBIC U MPEMETHBIE.

B cTpykType AMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTpaMMBbI 10 OMOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABJISAIONIME: OCO3HAHME O0YyYaroUuMUCA POCCUMCKON
IPAKJAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONPENENEHUIO, Haauyue mMomueayuy K 00ydeHUuIo OUOJIOTUH, yeleHanpas-
JIeHHOe pa3eumue BHYTPEHHUX YOeKIECHUHN JINYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHO-
CTEeH U UCTOPUUYECKUX TPATUIUHN pa3BUTHUSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHIb U
cnocobnocmes 00YyHarONIUXCSl PYKOBOJCTBOBATHCS B CBOCH JIESITENILHOCTH IICH-
HOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU, MPUCYIIUMH CUCTEME OMOJOTMYECKOro oopa-
30BAHMS, HAIUYUE NPABOCOZHAHUS YKOJIOTHUYECKON KYIbTYpPBl, CHOCOOHOCMU cma-
6Umb 1EJIA U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPAMMBbI IO OMOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4E€OHOM U BOCIUTATEIHLHOU NEATEIbHOCTH B COOTBETCTBUU C TPAIUIIU-
OHHBIMU POCCUHUCKUMHU COILIMOKYJIbTYPHBIMU, HUCTOPUUECKUMU M JTyXOBHO-HpPAB-
CTBEHHBIMH IIEHHOCTSIMH, PUHSITHIMU B 00IIIECTBE TPaBUIIaMU U HOPMaMH TIOBE/Ie-
HUS U CIIOCOOCTBYIOT IpOIlECCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUSI U CaMOPa3BH-
TUS, pa3BUTHUSI BHYTPEHHEH TO3UIUHU JIMYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY
Y TIPABOIOPSAKY, YEJIOBEKY TPY/la U CTapLIEMY MOKOJEHUIO, B3AMMHOIO YBAKECHUS,
OEpEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U TPAAUIUSM MHOTOHAI[MOHAb-
HOro Hapoaa Poccuiickoit @enepanuu, IpupoAe U OKPYK arOUIEH Cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mipeamera «buonorusy»
JOJDKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIUXCSl PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIUEHN JTUUHOCTU, CUCTEMOUN IIEHHOCTHBIX OpH-
SHTAllUM, MO3UTUBHBIX BHYTPEHHHMX YOCKICHUN, COOTBETCTBYIOIIUX TPAJIUIMOH-
HBIM LIEHHOCTSIM POCCHIICKOTO 00111€CTBa, PACIIUPEHUE KUZHEHHOTO OTbITA U OIbITa
JIEATEIIbBHOCTH B MPOIECCE pean3allid OCHOBHBIX HAIPABJICHUI BOCIUTATEIHHOM
NEATEeIIbHOCTH, B TOM YHCJIEC B YACTHU:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH O0YYaIOIIETOCs] KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEN, YBa)KEHUE 3aKOHA
Y TIPABOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIESITEILHOCTH MPU CO3JIaHUM YIEOHBIX
MIPOCKTOB, PEIICHUH YUYEeOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIMOJHCHUH OMOJIOTHYE-
CKHUX JKCIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNISITh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHUIO K SIBIIC-
HUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMH YOCXKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COIIMAJIbHBIM MOJIOKECHUEM;

TOTOBHOCTH K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHCHUSI y4eO0-
HBIX, ITO3HABATEIbHBIX U UCCIEA0BATEIBCKUX 33/1a4, YBAKUTEIIBHOTO OTHOLICHUS K
MHEHHIO OIMOHEHTOB IPU OOCYKJICHUH CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO CO-
JIEpKaAHUS,

FOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKIaHCKOW MIICHTUYHOCTH, TaTPUOTHU3MA,
YBaXXCHUS K CBOEMY HapoOdy, YyBCTBA OTBETCTBEHHOCTHU miepesr PoanuHoM, ropaoctu
3a CBOM KpaH, cBOX PonnHy, CBOM A3BIK U KyJIBTYpPY, NPOILIJIOE U HACTOSIIEE MHO-
rOHaIMOHAIBLHOrO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U MaMSATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CITOCOOHOCTH OLICHUBATh BKJIaJl POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BU-
THE OMOJIOTHUH, TOHUMAaHUs 3HAYEHUs OHMOJIOTHH B TTO3HAHWHU 3aKOHOB IMPUPOJIBI, B
JKW3HHU YEJIOBEKa U COBPEMEHHOTO OOIIECTBa;

ujerHas yoexI€HHOCTh, TOTOBHOCTh K CIIyKEHHUIO U 3aiure OteyecTBa, OT-
BETCTBEHHOCTH 32 €ro CyAn0y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIOCOOHOCTH OIIEHUBATh CUTYALIUIO U TPUHUMATh OCO3HAHHBIC PEILICHHUS], OPU-
EHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTEIISIM, CO3/IAHUIO CEMbHA HA OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEMHOW )KU3HU B COOTBETCTBUU C TPAJTULIH-
aMu HapoaoB Poccuy;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITIOUYAsi ICTETUKY ObITa, HAYYHOTO U TEX-
HUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIIECTBEHHBIX OTHOIICHUN;

ITIOHUMAHWE SMOLMOHAIBHOTO BO3/IEMCTBUS )KUBOM IIPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTH K CAMOBBIPAXXEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPO-
SBJIATh KQYECTBA TBOPUYECKON JTUUYHOCTH;

S) ¢usuyeckoro BocnuTAHWUS, (OPMHUPOBAHUA KYJILTYPbI 310POBbSI H
IMOIMOHAIBLHOTO 0J1ArONOJTyYHUs:

MOHMMAaHUE U pean3alus 310pOBOro U 6€30MacHOro 0opasa Ku3HH (340pOBOE
MUTaHKUE, COOJIIOJICHUE TUTUCHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHSATHI U OTJbIXA, peryiisipHas pu3nueckasi akTUBHOCTD), OEPEKHOT0, OTBETCTBEH-
HOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DPU3UYECKOMY U TCHUXUYe-
CKOMY 3710POBBIO;

MOHUMAaHWE IEHHOCTHU MPaBUJI MHIUBHUIYAIBHOTO M KOJUIGKTUBHOTO Oe301ac-
HOT'O MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJEH;

OCO3HaHHUE TIOCIEACTBUM U HETIPUATHS BPETHBIX MPUBBIYEK (YIIOTPEOJICHUS al-
KOTO0JIs1, HAPKOTHKOB, KypEHHUS);

6) Tpyn0oBOIro BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOM AESATEIbHOCTU TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJIICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

UHTEPEC K pa3InyHbIM cepaM MpodecCHOHANBHON AESATENbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOp OyAylllel mpodeccun U peaan3oBbIBaTh COOCTBEH-
HbIE )KU3HCHHBIC TIAHbL;

TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHUIO HA MPOTSIKE-
HHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUS:

AKOJIOTMYECKH 11e71eCO000pa3HOe OTHOIICHUE K TPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIICHNUE YPOBHS SKOJIOTUYECKOMN KYJIBTYPhI: MPUOOPETEHUE OTIBITA TIAHU-
pPOBaHUsI TTOCTYNKOB M OIIEHKH WX BO3MOXKHBIX IMOCIEJICTBUMN IJIsI OKpYKarouien
CpeJibl;

OCO3HaHME TJIO0ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM U IMyTeH UX pe-
HICHUS;

CIIOCOOHOCTH MCIIOJIH30BATh MPUOOPETaeMbIe MPU U3yUYEHUH OMOJIOTUY 3HAHUS
W YMEHUS TMPU PEIICHUU MPOoOJIeM, CBSI3aHHBIX C PAIIMOHAIBHBIM MPUPOAOIIOIB30-
BaHHEM (COOJTIO/ICHHE TIPAaBUII TIOBEJICHUS B IPUPO/IC, HANIPABJIECHHBIX HA COXpaHe-
HUE PABHOBECHS B SKOCUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OMOChEpHI);

AKTUBHOE HEMPUATHUE IEMCTBUM, TPUHOCAIIMX BPE OKPYKAIOLIEH IPUPOIHON
cpene, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTHUECKHUE TMOCIICACTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYUE PAa3BUTOrO SKOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
ONbITA JIEATENIBHOCTH 3KOJOTUYECKOW HANpPaBIEHHOCTH, YMEHUS PYKOBOJICTBO-
BAThCS MMM B ITO3HABATEIbHOM, KOMMYHUKATUBHON U COLMAIIBHOMN IMPAKTUKE, I'0-
TOBHOCTU K YYAaCTHIO B MPAKTHUUYECKON JEATEITbHOCTU 3KOJOTHYECKOW HAMpaBIICH-
HOCTH;

8) HeHHOCTH HAYYHOT0 MIO3HAHMSI:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JMAaJiore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE S3bIKOBOW U UUTATEIICKON KYJIbTYpPhl KaK CpE/ICTBA B3a-
UMOJICHCTBUS MEXKTY JIFOABMU U TO3HAHUS MUPA;

NOHUMaHUE CTIEM(PUKA OUMOJIOTUM KaK HAyKH, OCO3HAHUs €€ posii B GopMuU-
POBAaHHMM PALMOHAIBHOTO HAYYHOr'O MBIIIJIEHUS, CO3IAHUU 1IEJIOCTHOTO MPEICTAB-
JieHust 00 OKpy»KarollleM MUPE KaK O €AMHCTBE MPUPOJIbI, UeJIOBEKa U OOIIECTBA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEU M PEIICHUU MPOOJIEM COXpAaHEHUs MPHU-
POAHOTO PaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW IMBUIIMA3AINU:
oOecrieueHust HOBOTO YPOBHSI Pa3BUTHS MEJIUIIUHBI, CO3/IaHHUE TIEPCIIEKTUBHBIX OMO-
TEXHOJIOTHI, CTIOCOOHBIX pPEeIIaTh PEeCypCHbIE MPOOJIEMbI pa3BUTHS YEJIOBEUYECTBA,
MOMCKa IMyTel BbIX0/1a U3 TJI00ATBHBIX SKOJOTHYECKUX MPOoOIeM U 0OecrieueHus Te-
pexo/ia K YyCTOMYMBOMY Pa3BUTHIO, PAIMOHATBLHOMY MCIIOJIb30BAHUIO MPUPOTHBIX
pecypcoB u GOpPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TIOJYYCHUH OMOJIOTHYECKUX 3HAHUHN B IIEJISX MOBBIIIIE-
HUS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTaBHOM 4acTU
(GYHKIIMOHATBLHOM TPaMOTHOCTH O0y4Jaromuxcs, GopMUpyeMoil pu u3ydeHuu omo-
JIOTUY;

MOHUMAHHE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOIB30BATh MOTyYaeMbIe 3HAHUS ISl aHalIu3a U 00bsICHE-
HUSI IBJICHUHN OKPY>KAIOIIEro MUpa U MPOUCXOSIIINX B HEM U3MEHEHHM, yMEHUE Jie-
JaTh 00OCHOBAHHBIE 3aKJIFOUEHUSI HA OCHOBE HaY4YHBIX (DaKTOB U UMEIOIIMNXCS JaH-
HBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIHFHO UCTIOIB30BaTh OMOJIOTUYECKUE 3HAHUS JTSI pe-
IICHUS TPOOJIEM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHUE IIEHHOCTH HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M MCCIIEA0BATEILCKYIO ACATEIbHOCTh MHIUBUAYAJILHO U B TPYIIIIE;

TOTOBHOCTH ¥ CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa3oBa-
HUI0, K AKTUBHOMY TTOJTYYEHUIO HOBBIX 3HAHUH 11O OMOJIOTHH B COOTBETCTBUH C K13~
HEHHBIMHU MOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATbBI



MeranpeaMeTHbie pe3yabTaThl OCBOCHUST ydeOHOro mpenmera «buosorusy»
BKJIIOYAIOT: 3HAUYUMBIC 11 (DOPMHUPOBAHMS MHUPOBO33PECHHUST OOYUAIOIIUXCS MEXK-
JTUCHUIUIMHAPHBIC (MEXMPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTpakalollue Iie-
JIOCTHOCTh HAYYHOH KapTUHBI MUpPA U CHEIU(HUKY METOJIOB MTO3HAHUS, UCTIOJIb3Ye-
MBIX B €CTECTBCHHBIX HayKaxX (BEIECTBO, SHEPTHs, SIBJICHHUE, MPOIECC, CHCTEMA,
Hay4YHBIN (PaKT, MPUHITKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEI0BA-
HUe, HaOJIIoiCHUE, U3MEpPEHNe, SKCIIEPUMEHT U JPYTrue); YHUBEpCaIbHbIC yUeOHbBIC
nericTBus (MO3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETyJISTUBHBIE), 00ecIeunBalo-
e GopMupoBaHUe PYHKITMOHATHHOW TPAMOTHOCTH U COIMATBLHON KOMITETEHITUN
00yJaroIINXCs; CIIOCOOHOCTH 00YJAIOITUXCS UCTIOIh30BaTh OCBOCHHBIC MEXKIHCITH-
IJTMHAPHBIEC, MUPOBO33PEHUYECCKHE 3HAHWS U YHUBEpCAIbHBIC YICOHbBIC ACHCTBUS B
MMO3HABATEIILHON 1 COIMAIbHOM MPaKTHKE.

B pe3ynbTaTte nzydeHusi OMOJI0OTUHM Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
y oOyuarorierocst 0yayT chopMUpOBaHbI MTO3HABATEIIbHBIC YHHUBEPCAIbHbBIE YUeO-
HbIE JICMCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC NEUCTBUS, PETyJis-
THUBHBIC YHUBEPCAIbHBIC yUeOHBIC TCHCTBHSI, COBMECTHAS ICITEILHOCTD.

MertanpeaMeTHbIC pe3yIbTaThl OCBOCHHS TPOTPaAMMBI CPEeTHETo 001IIero oopa-
30BaHUS JTOJDKHBI OTPaKaTh:

OBJiajileHHe YHMBEPCAJIbHBIMHM Y4eOHBIMU NMO3HABATEJbHBIMHU JeHCTBH-
SIMU:

1) 0a3oBble JJOrnUecKme JeicTBHs:

CaMOCTOSATEIIbHO (DOPMYITUPOBATh U AKTyaJIM3UPOBATH IPOOJIEMY, pacCMaTpH-
BaTh €€ BCECTOPOHHE;

WCITOJIb30BaTh P OCBOCHHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHa-
Ju3a, CHHTE3a, CPaBHEHM S, Kilaccuukaiuu, 0000111eH s ), paCKpbIBaTh CMBIC] OHO-
JIOTUYECKUX TIOHITHH (BBIACIATH MX XapaKTePHBIE MPU3HAKU, YCTAHABIMBATE CBS3H
C IPYTUMH TTOHSATHSIMH);

OTIPENICNIATh LIeJIU ACATEILHOCTH, 3aJ1aBas MmapaMeTpbl U KPUTEPUU UX JOCTH-
JKEHUSI, COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTH C ITOCTABJICHHBIMH IIEISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PAKTOB M SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE PacCyXIeHUs (MHIYKTUBHBIC, ICTyKTUBHbBIC, IT0 aHAJIO-
T'YH), BBISBIIATH 3aKOHOMEPHOCTH U IMPOTUBOPEUYHS B PAaCCMATPHUBACMBbIX SBJICHUSX,
(GbOpMyIPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MO/ICJIbHBIE CPEJICTBA JIJISl PEJICTABICHUS CYIIIECTBEHHBIX
CBSI3€H M OTHOIIICHUH B M3y9aeMbIX OMOJIOTHYCCKUX 00BEKTAX, a TAK)KE IPOTUBOPE-
YUl pa3HOTO POJIA, BBISBIICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS Ma-
TEPUATBHBIX M HEMATEPUAILHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B ACSATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU TIOCIIEIACTBUN ACSTEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIICHUE TP PEILIEHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCIEA0BATEIbCKHE eliCTBHS:

BJIa/ICTh HABBIKAMH y4E€OHO-MCCIIEOBATENBCKON U MPOEKTHOMN AESTEIBHOCTH,
HABBIKAMH pa3pelieHus MpooaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEb-
HOMY TOHMCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a]ad, TPUMEHEHUIO Pa3JInYHbIX
METO/I0B [TO3HAHMS;

UCIIOJIb30BaTh Pa3IMYHbIe BUJbI JACSITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3Ha-
HUS1, €r0 UHTEPIIPETAINH, TPE0OPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIIHSIX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX ITPOEKTOB;

(opMHpOBaTh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]Ja4H B 00pa30BaTEIbHON IESITEIIb-
HOCTH Y KU3HEHHBIX CUTYallHsIX;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a7avy, BbI-
JIBUTaTh THIOTE3Y €€ PEIIeHMs, HAXOAUTh ApTyMEHTBI JUIsl 10Ka3aTEeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJTYUYEHHBIE B XOJ€ PEUICHUS 337a4l Pe3yJIbTaThl, KPUTHYE-
CKH{ OLIEHHBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATH LeJICHATTPABICHHBINA MOUCK IEPEHOCA CPEJCTB U CLIOCOOOB Aeii-
CTBUSI B MPO(HECCUOHATBHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U TPAKTUYECKYIO O0TACTH KHU3-
HEZESTEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJIEU, MpEIaraTb OPUTMHAIbHBIE MOIXO0bl U PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ undgopmanueii:

OPHEHTHUPOBATKLCS B PA3IMYHBIX UCTOYHHKAX MH(POpMAIU (TEKCTe yueOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JIUTepaType, OMOJIOTrMYECKUX CIOBapsX U CIpaBOY-
HUKaX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHaTu3upoBaTh UH(pOpMa-
LMIO PA3JINYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTHUECKH OLICHUBATh €€ JOCTO-
BEPHOCTb U HENPOTUBOPEUNBOCTB;

(bopMyIHpPOBATH 3aMPOCHI U MPUMEHSITH PA3TUYHBIC METOABI TIPH TTOUCKE U OT-
6ope Onosornveckoit nHpopMaIu, He0OXOUMOM 71l BBITIOJHEHUS yU4eOHBIX 3a-
Jad,



npuoOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONITUMAIBHYIO (DOpPMY MpECTaBICHUS OUOIOTH-
yeckoi nHpopMaIuu (CXeMbl, rpaduKH, TuarpaMMbl, TaOIUIIbI, PUCYHKH U JPYTOE);
MCITI0JIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢  Ouojoruye-
CKOM MH(pOpMalLMEH: MPUMEHATh XUMHUYECKHE, (PU3NUECKUE U MaTeMaTUYeCKHe
3HaKH U CUMBOJIBI, (pOpMyIibl, a0OpeBUaTypy, HOMEHKIIATYPY, HCIIOIb30BaTh U Mpe-
00pa30BBIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATIISITHOCTH;

BJIa/IETh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HHGOpMaIuu, HHHOPMALIMOH-
HOM 6€30MacHOCTH JTUYHOCTH.

OBJiaieHne yHUBEPCAJIbHBIMHA KOMMYHMKATHBHBIMHY JeHCTBUAMMU:

1) oOmenue:

OCYIIECTBJISITh KOMMYHUKAIIMK BO BCEX cepax *KU3HH, aKTUBHO Y4aCTBOBATH
B IMAJIOTe WM JUCKYCCHUH MO CYIIECTBY 00CYK/1aeMOl TeMbI (YMEHUE 3a]1aBaTh BO-
IIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEIBHO BBINOJHEHHUS MpeajiaracMou 3a-
Jlay¥l, YYATHIBATh UHTEPECHI U COTIACOBAHHOCTD MO3UIUI PYTUX YYaCTHUKOB JIa-
JIOTa WIH TUCKYCCHH);

pacno3HaBaTh HEBEPOAIbHBIE CPEACTBA OOIIECHHS, TOHUMATh 3HAYEHHUE COLIU-
QJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTyalud, YMETb
CMSIT4aTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICUCTBHS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIb30BAHUEM SI3bI-
KOBBIX CPEJICTB.

2) coBMecTHAas 1eITeJIbHOCTh:

NOHUMATh W HCHOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOW W WHIWBUAYaAIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUA MPHU PEIICHUN y4eOHOH 3a1auH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUMN C YUYETOM OOIIMX UHTE-
PECOB U BO3MOHOCTEHN KaKJIOTO YJIEHA KOJUIEKTUBA;

MIPUHUMATH L€ COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHU-
pPOBATh AEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH ACHCTBUMN, PACTIPENEIIATh
poJIK ¢ y4ETOM MHEHUI YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOU pabOThI;

OLICHMBATh Ka4y€CTBO CBOETO BKJIAJIa U KaXKIOT0 YYaCTHUKA KOMaH bl B OOLIUI
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UJEU C MO3HUIIMU HOBHU3HBI, OPUTH-
HaJIbHOCTH, TPAKTUYECKON 3HAYMMOCTH;



OCYILECTBIIATh MMO3UTUBHOE CTPATETUYECKOE MOBEJECHUE B PA3IINYHBIX CUTYa-
LUSIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATHBHBIM.

OBiaieHue yHUBEPCAJIbHBIMU PEryJIsiITUBHBIMH AeHCTBUSIMMU:

1) camoopranmsanus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS /ISl BBISBJICHUS MPOOJIEM U MX pellie-
HUS B )KU3HEHHBIX U yUCOHBIX CUTYAIIHUIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHWM LIEJIEBbIE U CMBICIOBBIE yCTa-
HOBKH B CBOMX JIEWCTBUAX U MOCTYIIKAX 10 OTHOIICHHUIO K KUBOI MPUPOJIE, CBOEMY
3JI0POBBIO U 3JOPOBBIO OKPYKAOUIUX;

CaMOCTOSTENIbHO OCYILECTBIIATh [MO3HABATENIbHYIO AESITENbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIEC 3a7aud B 00pa30BaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELIEHUS TPOOIEMBI ¢ Y4ETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEITOYTESHHUIH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU YYEOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHMIA;

JieJ1aTh OCO3HAHHBII BEIOOP, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 32
pelLIeHuE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CIocoO0CTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOU SPYJULUU B pa3-
HBIX 00JIaCTSIX 3HAHUI, HOCTOSTHHO MOBBIIIATh CBOW 00pa30BaTEIbHBINA U KYJIBTYp-
HBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIETh HAaBBIKAMH MO3HABATEJIbHON pedeKcHH KaK OCO3HaHUsSl coBepuiae-
MBbIX JI€WCTBHI M MBICIMTENIbHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHMI, HC-
M0JIb30BATh MPUEMBI PEIICKCUH AJIs1 OLIEHKU CUTYAallUH, BBIOOpA BEPHOIO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHHKE-
HUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX ITPU aHAJIU3€ PE3YJIbTAaTOB JIEATENb-
HOCTH;

3) npuHsATHE Ce0SA M APYrHUX:

OpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI U @pT'yYMEHTHI APYTUX MPU aHAIU3E PE3YIbTATOB JACATEb-
HOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUIHMOKHU;

pa3BUBATh CIOCOOHOCTh MOHMMATh MUP C MO3UIMHU JPYroro 4yeinoBeKa.
NPEJIMETHBIE PE3YJIbTATbBI



[IpeameTHbIE pe3yNbTaThl OCBOCHUS COepk aHUsl yueOHoro npeamera «buo-
JIOTUs» Ha yriayOoJnEéHHOM ypOBHE OpPMEHTUPOBAHBI Ha olecrieyeHue npopuiIbLHOTO
oOyueHust o0ydaromuxcst 6uonaorui. OHU BKIIOYAIOT: creUpUIecKre A O1oo-
TUY HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 110 OCBOEHUIO, UHTEPIPETAIIUU
U NMpeoOpa30BaHUIO 3HAHUHM, BUJIBI JEATEILHOCTH MO MOJIYYSHUIO HOBBIX 3HAHUM U
UX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYa-
uusx. [IpeaMeTHble pe3yapTaThl IPEACTABIEHBI IO TOAAaM U3y4YCHHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorusi» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJIOTUU B CUCTEME €CTECTBCH-
HBIX HayK, B QOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B IO3HAHUH 3a-
KOHOB TMPHUPOJIBI U PEIICHUH MPOOJIEM pallMOHATIBHOTO MPHUPOAOINONIH30BaAHUS, O
BKJIAJI€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX B pa3BUTHE OUOJIOTHY;

BJIQJICHUE CUCTEMOU OMOJIOTUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIO-
Jararoiyue OMoJIOrMYeCKUe TEPMUHBI U TOHATHUSL (3KU3Hb, KJIETKA, OPTraHu3M, MeTa-
00JM3M, TOMEOCTa3, CaMOPETYJISIIHS, CAMOBOCIIPOU3BE/ICHNE, HACIIEICTBEHHOCTD,
U3MEHYHUBOCTh, POCT U Pa3BUTHUE), OMOIOTHYECKHEe Teopun (KieTouHas Teopus T.
[IIBanna, M. IlInelinena, P. BupxoBa, XpoMoCOMHasi TEOpHSI HACIEACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o0 neHTpax MHOroo0Opasusi 1 MPOUCX0XKICHHUS
KYJbTYPHBIX PAcTEHHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHUS,
pacIleIIEHHs], YUCTOThI TAMET, HE3aBUCUMOT0 HacyenoBanus I'. MeHaens, roMoso-
THYECKUX PAJIOB B HaclieACTBeHHON n3MmeHunBocTH H. M. BaBuioBa), mpUHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMHU METOJIaMHU HAyYHOT'O TTO3HAHMUS, UCTIOIb3YEMbIX B OMO-
JIOTUYECKUX HCCIIEIOBAHUSIX KUBBIX OOBEKTOB (ONMUCAHUE, U3MEpeHue, Habo/Ie-
HUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIE NTPU3HAKH: BUPYCOB, KIETOK MPOKAPHUOT U
HYKapHoT, OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OpPTraHW3MOB, B TOM YHCJE OaKTe-
puii, rpuOOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM Opra-
HOB PACTEHUH, JKUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEEATECIILHOCTH, TPOTEKA0-
IIMX B OpraHU3MaxX PacCTEHUH, )KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX MPOIIECCOB:
oOMeHa BelecTB (MeTaboIn3M), MpeBpaIleHus: YHEPTUH, OPOKEHHUSI, aBTOTPO(DHOTO
U TETepOTPO(HOTO TUIIOB MUTAHMS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meii03a,
rameToreHesa, SMOpuoreHesa, oCTIMOPUOHAIBHOTO PAa3BUTHS, Pa3MHOXKEHUSI, UH-
JIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3auMOJICHCTBUS T€HOB, TeTe-
po3uca, ICKyCCTBEHHOTO 0TOODa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXKIY OpPraHOMJAaMU KIETKH M HX
(GYHKIUSAMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U MX (YHKIUSIMH, MEXKIY Oopra-
HaMH U CUCTEMaMM OPTaHOB Y PACTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (YHKIHUSIMHU,



MEXIy CUCTEMaMH OPraHoB M MX (QYHKIMSIMU, MEXK]Y 3TalaMu 0OMEHa BEUIECTB,
ATanamu KJIETOYHOIO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB, 3TaliaMu 3MOpHO-
HAJBHOTO PAa3BUTHS, TEHOTUTIOM U (HEHOTUTIOM, (EHOTHUIIOM M (aKTOpaMHu Cpeabl
oOuTaHMS;

YMEHHE BBISIBISATh OTJIMUUTENIbHBIC MPU3HAKKU JKUBBIX CUCTEM, B TOM YHCIIE
pPacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYIO Tep-
MUHOJIOTHIO M CUMBOJIMKY ISl JOKa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTe-
MaTUYECKUX TPYIIL;

YMEHHUE perniaTh OMOJOTUYECKHUE 3a]]a4H, BBISIBIISATH IPUIHMHHO-CIICJCTBEHHBIC
CBS3M MEXAY UCCIEAYEMbIMU OMOJIOTMYECKMMU MTPOLIECCAMU U SIBJICHUSMH, JE1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

yMEHUE BBIMOJHATH J1a00paTOPHBIE U TPAKTUUYECKUE PabOThI, COOII0IAaTh Tpa-
BUJIA TIPU padoTe ¢ yueOHBIM U JJA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bl, MPOBEPSITh UX KCIECPUMEHTAIBHBIMU CPEI-
cTBaMH, GOpMYIHPYS IeJIb UCCIAEAOBAHMS, aHATU3UPOBATH TMOJYyUYECHHBIE PE3YJiib-
TaThl U JeNaTh BEIBOJBI;

yMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
AKOJIOTUM U MEJIUIIMHE, MPOBOMMOMN Ha 0a3€ MIKOIbHBIX HAYYHBIX OOIIECTB, U IMy0-
JIUYHO MPEJICTABIATH MOTYUYECHHbBIC PE3YIbTAaThl HA YYCHUUYECKUX KOH(DEPEHIIUSIX;

yYMEHHUE OLICHUBATh ATUUYECKUE aCIIEKThl COBPEMEHHBIX UCCJIEI0BaHMM B 00JIa-
CTH OMOJIOTMH W MEAUIMHBI (KIIOHUPOBAHHME, MCKYCCTBEHHOE OIUIOJOTBOPEHUE,
HaIpaBJIE€HHOE U3MEHEHNE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BHIOOp Oyayliel npodeccuoHaabHOM Ae-
ATEIILHOCTH B 00JIaCTH OMOJIOTUH, MEAULIMHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEITb-
CKOT'0 XO35IMCTBA, MUIIEBOM MPOMBIIIUICHHOCTH, YTIyOJISITh TO3HABATEIbHBIN UHTE-
pec, HampaBJICHHBIN HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH mpodeccuu u mpo-
JOJKeHHE OMOJIOrMYecKOro o0pa3oBaHUsl B OpraHu3allUsX CpelHero mnpodeccuo-
HaJILHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydueOHOro mpeamera «buomiorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTMH B CHCTEME €CTECTBEH-
HBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa,
B NIO3HAHUU 3aKOHOB MPUPOBI U PEHICHUH SKOJIOTMUECKUX TPOOJIEM YeJI0BEUeCTBa,
a TaK)Ke B PELICHUH BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIONB30BaHUSA, U B (POPMU-
POBAaHUU [IEHHOCTHOTO OTHOIICHHUS K TIPUPO/JIE, OOILECTBY, UEJIOBEKY, O BKJIaJI€ poc-
CUHCKHX U 3apyO0eKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUH;

yMEHUE BIJIETh CUCTEMON OMOJOTUYECKUX 3HAHUN, KOTOpast BKIIOYAET OIpe-
JeJIeHUs] U TOHUMAHKUE CYIIHOCTH OCHOBOMOJATat0INX OMOJIOTMYECKUX TEPMUHOB



U TIOHATHM (BUJI, IKOCHUCTeMa, Ouocdepa), Ononornyeckue Teopun (IBOTOIMOHHAS
teopust U. [lapBuHa, cuHTeTHYECKasi Teopus Botonun ), yaeHus (A. H. CesepiioBa
— 0 MyTAX M HampaBleHUsX 3Boironuu, B.1. BepHanckoro — o 6uocdepe), 3aKoHbI
(renetnueckoro paBHoBecus k. Xapau u B. BaiinOepra, 3apoabIeBoro cXoAcTBa
K. M. bapa), npaBuna (muaumyma FO. JInbuxa, 3KOJIOTHYECKON TUPAMUIbI YHEP-
rum), runotessl (runoreza «vmupa PHK» V. I'unGepra);

yMEHHUE BIAJECTh OCHOBHBIMH METOJaMHU HAyYHOIO IO3HAHMS, HCHOJb3Yye-
MBIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB H IKOCUCTEM (OTHCaHUE,
U3MEpeHHe, HaOII0eHUE, IKCIIEPUMEHT), CIIOCOOaMU BEISBIICHUS U OIIEHKH aHTPO-
MOTCHHBIX H3MEHEHUH B TIPUPOJIE;

yYMEHUE BBIJICTATh CYLIECTBEHHBIE MPU3HAKU: BUJOB, OMOTE€OIIEHO30B, SKOCH-
cTeM U Orocdepbl, CTAOMIN3UPYIOIIETO, IBIKYIIIETO U Pa3phIBAIOLIETO €CTECTBEH-
HOTO 0TOOpa, AJUTONATPUIECKOTO M CHMITATPUIECKOTO BHI000pa30BaHMS, BIUSHUS
JBIDKYIIAX CHJI DBOJIONMN HA TEHOMOH MOMYJISAIIUHA, MPUCITOCOOJIEHHOCTH Opra-
HU3MOB K cpelie OOMTaHus, YepeOBaHUSI HAMPABICHUN 3BOJIIOIMH, KPYTOBOPOTA
BEII[ECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATH B3AMMOCBSI3H MEXKIY ITPOIIECCAMH DBOJIOIIHH, TBHKY-
UMY CHUJIAMHM aHTPOTIOTE€HE3a, KOMIIOHEHTaMH Pa3JIMYHBIX AKOCUCTEM U MPUCTIO-
COOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBISBIISATH OTIUYUTEIBHBIC TPU3HAKH JKUBBIX CUCTEM, IPUCITOCOOIICH-
HOCTb BUJIOB K cpejie 00uTaHus, aDMOTUUECKUX U OMOTHYECKUX KOMIIOHEHTOB KO-
CUCTEM, B3aUMOCBSI3€H OPraHU3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX U3MEHEHUH B
AKOCHCTEMaX CBOCH MECTHOCTHU;

YMEHHUE HCIIOIh30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYIO TEp-
MUHOJIOTHIO i CHMBOJIMKY TSI JOKA3aTeIIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX CHUCTE-
MaTHYECKUX TPYIII, B3aMMOCBSI3H OPTAaHU3MOB U Cpebl OOMTaHUS, CAMHCTBA YEIIO-
BEUECKHX pac, HEOOXOIMMOCTH COXPAHEHHSI MHOTOO0OPa3us BUOB M SKOCUCTEM KakK
YCIJIOBUSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yMEHHUE perniaTh OMOJOTHYECKHE 3a]1a4H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEXIY UCCIEAYEMBIMUA OMOJIOTHYECKUMU TTPOIIECCAMH U SIBJICHUSMH, JEIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3yJIbTaTOB;

YMEHUE BBITIOJIHATH Ja0OpaTOPHBIC U TPaKTUYECKUE PaboThI, COOII0IATH TIpa-
BUJIA TIPH paboTe ¢ y4eOHBIM U JTAOOPATOPHBIM 000PYI0OBAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, IPOBEPATh MX IKCIICPUMEHTATBHBIMH CPEJI-
cTBaMHU, (GOPMYIHMPYS IICJIb UCCICAOBAHMS, aHATU3UPOBATh MOJYyYEHHBIE PE3yilh-
TaThl U JISJIaTh BHIBOJIBI;

YMEHUE y4acTBOBAaTh B Y4EOHO-HCCIIENOBATENHCKONW paboTe mo OuoJIorHH,
OKOJIOTUU M MEUITMHE, TIPOBOAMMOM Ha 06a3¢ MIKOJbHBIX HAyYHBIX O0IIECTB, U ITy0-
JUYHO TIPEICTABIIATH IMOJYyYEHHBIC Pe3Y/IbTaThl HA YICHHYECKUX KOH(PEPEHIINSIX;



YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YEITIOBEKa
U YEJIOBEUECKUX pac, O MPUYHMHAX, MOCICJACTBUSIX U CIOco0ax MpeaoTBpaIICHUs
I00ANBHBIX M3MEHEHHI B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BHIOOP Oyayiiei npodeccuoHaibHOM fe-
ATEIBHOCTU B 00JacTU OMOJOTHH, SKOJOTHH, MPUPOAONOIb30BaHUs, MEAUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO X035HUCTBA, MHUIIEBOM TPO-
MBIIJICHHOCTH, YTITyOJIsTh TO3HABATEIbHBIN HHTEPEC, HAIPaBJICHHBIN HAa OCO3HAH-
HBII BEIOOP COOTBETCTBYIOIIEH MPOPECCHH U MPOI0JKEHUE OMOTIOTHYECKOTo 00pa-
30BaHUs B OPraHU3ALUAX CPEIHETO MPOPECCHOHANTBHOTO U BBICIIETO 00pa30BaHUsl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue pa3xe/ioB H TEM

KoauuecTBO 9acoB

DiieKTpoHHbIe (HudpoBbIe)

Ne i/ Kourpounn | IIpakruueckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
ble paboTel | padoThI
1 buomnorus xak Hayka 1 https://m.eds0o0.ru/O2T4D1UIS5
https://m.ed-
2 JKuBble cuCTEMBI M UX U3YUYECHHE 2 <00 10/GAB23860W
https://m.ed-
3 buonorus kierku 2 0.5 <00 r/ ATVOYDILS
4 XuMuueckas opraHu3arus KJIeTKH 10 1 https://m.edsoo.ru/L17LI590V
https://m.ed-
5 Crtpoenue u pyHKUINU KIETKH 8 2 500 r0/V33INUWSW
06
6 MEH BELLECTE H HPEBpatierue 9 1 https://m.edsoo.ru/LOB313XYZ
JHEPTUU B KIETKE
7 HacnencrBennast uHpopmanus u 1 05 https://m.ed-
peaym3anus €€ B KIIETKE ' $00.rt/HESOD768U
. https://m.ed-
8 JKU3HEHHBIHN [IUKIT KIIETKU 8 1 500.1/XDCLRAF1O
9 Crpoenue 1 QyHKIIMM OPraHU3MOB 21 1.5 tps://n.ed-
p YHIH p ' $00.r/KZ01WSLIY
10 PasMHOkeHHUE U pa3BUTHE OPTaHU3MOB 12 1.5 ttps://in.edl-
p p ' $00.1/3GYGV47YM
1 I'eneTnka — HayKa O HaCIEACTBEHHOCTH 3 05 https://m.ed-
M U3MEHYHMBOCTH OPraHu3MOB ' 500.1u/3GYGV47YM
https://m.ed-
12 3aKOHOMEPHOCTH HACJIEAICTBEHHOCTH 13 1 S

s00.1u/YYQSGOWI2




13

3aKOHOMepHOCTI/I HU3MCHYMBOCTHU

https://m.ed-

soo.ru/M3MHUK2VV
https://m.ed-
14 I'eneTnka yenoBeka 4 0.5 <00 r/HESOD768U
15 Cenexkuusi opraHu3MOB 8 1 https://m.edsoo.ru/3128P31.98
BuorexHoOrUA ¥ CHHTETUYECKAS
16 13 https://m.edsoo.ru/TAKI9E62K
ounosorus
17 PesepBHOE Bpems 3 https://m.edsoo.ru/E2IXRS2EB
OBUIEE KOJIMYECTBO YACOB I10 136 13

I[TPOTPAMME




11 KITIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uudpoBbie
Ne i/t P Kontpoabubie | IlpakTnuyeckue (tucpp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThbI
pecypchbl
1 3apoxACHUE U pa3BUTHE SBOTIOLIMOHHBIX 4 https://m.ed-
MPEACTABICHUIN B OMOJIOTHH s00.ru/OFLS81YB5
.. https://m.ed-
2 Mukpo3BonOLUA U €€ pe3yJIbTaThl 14 2 s00.ru/TE6R 1 ZROH
.. https://m.ed-
3 Maxkpo3BOIIOLHS U €€ pe3ybTaThl 6 s00.ru/TE6R 1 ZROH
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 15 https://m.ed-
3emiie ' $00.ru/OFLS81YB5
5 [IpoucxoxaeHue 4eaoBeKa — aHTPOIIOTEeHE3 12 1 hltpi//im.ed-
p A P s00.ru/OFLS81YB5
DKOJIOTUsl — HayKa O B3aMMOOTHOIICHUSIX htos://med
ps://m.ed-
6 OpPraHU3MOB U ?aﬂOpFE}'HHSMeHHBIX CUCTEM 6 0.5 <00 T/ WXWAVSS6E
C OKpY’Karolen cpeaon
7 OpranusMmel 1 cpeia OOUTaHUS 12 1.5 hitpseiimcd-
P ped ' 500.1/XNFODIGAA
" https://m.ed-
8 DKOJI0THUS BUI0B U MOMYJISLINN 10 0.5 <00 W/ WXWAVSS6E
9 DKOJI0THUS COO0IIECTB. DKOJIOTUYECKUE 17 05 https://m.ed-
CUCTEMBI ' $00.ru/WXWAVS56F
10 buocdepa — rmobanpHas sKOCHCTEMA 10 hitpseimd-
P $00.rt/WXWAVS56F
https://m.ed-
11 UYenoBek U OKpysKarolas cpenia 15 S

$00.ru/WXWAVSS56F




12 [ToBTOpEeHUE

17

https://m.ed-
$00.1u/T3R3FWNON

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoimnyecTBo yacos DJIeKTPOHHBIE
Ne ara nupposbie
Tema ypoka KonTpouabnsie | IlpakTuyeckue A p
n/n Bcero H3y4YeHHs1 | oOpasoBaTeJbHbIE
padoThI padoThI
pecypcsl
buosnorus kak KOMILJIEKCHAsI HayKa 01.09.2026 itos//med
tt[}SI m.ed-
1 1 KaK 4aCTh COBPEMEHHOI'0 1 <00.ru/O2TADIUIS
oO0uicTBa
02.09.2026 https://m.ed-
o ps://m.e
2 JKuBble cucTeMBbI U UX CBOMCTBA 1 <00 FW/GAB23860W
3 YpoBHEBas OpraHu3aLus KUBBIX 1 03.09.2026 https://m.ed-
CHUCTEM 500.ru/GAB23860W
4 Hcropus OTKpBITHS U U3y4deHUs 1 07.09.2026 https://m.ed-
kieTku. Knerouynas reopus 500.ri/A7VOYD215
MeTo/1bl MOJNIEKYISIPHOM U KIIETOY- 08.09.2026
HOM Ouonoruu. [IpakTuueckas pa-
5 6ota «/3y4yeHre MeTO10B KIETOY- 1 05 https://m.ed-
HOM Guonoruu (xpomarorpadus, ' $00.1ru/V33JINUWSW
anexTpodopes, nuddepeHuanbHoe
uentpudyruposanue, [1LIP)»
09.09.2026 https://m.ed-
. https://m.ed-
6 XHUMHYECKUH COCTaB KIIETKH 1 <00.ru/L17LIS90V
7 MruHepanbHbIE BEIIECTBA KJIETKH, 1 10.09.2026 https://m.ed-

WX OMOJIOTHYECKAS POJIb

s0o.ru/L17LJ590V




Opranudveckrie BEeIECTBA KICTKH —
oenku.  JlaGopatopHas  pabota

14.09.2026

https://m.ed-

«M3y4yeHne CBOMCTB KJIIETOUHOU
MeMOpaHbD»

8 0.5
«OOHapyxeHne OeJKOB c s00.r/L17LI590V
IIOMOLIBIO0 KAYECTBEHHBIX PEAKLNI»
9 CaoiicTBa, KITacCU(pUKAIUS 1 15.09.2026 https://m.ed-
¢byHKIMN O6EIKOB $00.1u/A7VOYD215
10 Oprannyeckue BenecTa KIeTKH — 16.09.2026 https://m.ed-
YIIIEBOMBI s00.ru/V33INUW5SW
1 Oprannueckue Be1ecTBa KIETKH — 17.09.2026 https://m.ed-
JINIIAIBI s00.1u/V33JNUWSW
Hyxnennossie kucnorsl. JITHK u 21.09.2026
PHK. JIaGoparopnas padora «Mc- itos//med
ps://m.ed-
12 CJIEIOBAHHE HYKJIEMHOBBIX KUCIOT, 0.5 <00 ru/VIINUWSW
BBIJICJICHHBIX U3 KJIIETOK Pa3JIU4HbIX
OpPraHu3MOB»
13 Crpoenue u pynkuuu ATO. [py- 22.09.2026 https://m.ed-
rue Hykieosuarpudpocdars (HTD) $00.ru/V33JNUWSW
Cexsenuposanue JJHK. Meroib 23.09.2026 hitos/med
tt[}SZ m.ed-
14 T€HOMUKH, TPAHCKPUIITOMUKH, IIPO <00.r/LOB3IBXYZ
TEOMUKH
o 24.09.2026 https://m.ed-
15 MeTobl CTPYKTYpHOI OHoI0rHH s00.ru/LOB3BXYZ
16 Tunel knetok. [Ipokapuornueckas 28.09.2026 https://m.ed-
KJIETKa $00.1u/V33JINUWSW
CTpoeHne SyKapHOTHYECKOH 30.09.2026
17 kietku. [IpakTuueckas pabora 05 https://m.ed-

s00.ru/V33INUW5SW




https://m.ed-

18 [ToBepXHOCTHBIN anmapar KJIeTKU <0010/ VIS INUWSW
OpnHOMeMOpaHHbIE OPraHOM1bI 01.10.2026

19 kieTku. [Ipaktnueckas padora 05 https://m.ed-
«M3yueHune NBUKEHUSI [IUTOILIA3MbI s00.ru/V33INUW5SW
B PaCTUTENIbHBIX KIETKaX»
[TonyaBTOHOMHBIE OPraHOUIbI 05.10.2026
KJIETKW: MUTOXOHJIPUH, ITACTUIBL. P

20 Jlaboparopuas padora «MccnenoBa- 0.5 _pisoo.ru VINUWSW
HUE TUIa3MOJIN3a U JIeIIa3MoJIu3a B
PaCTUTENBHBIX KIETKAX)

21 HememOpanHbie opraHouibl KJIETKH 00.10.2026 —137?:;;://3321\1[}\)\/ SW

07.10.2026 ps: .

22 C1poetine 1 dymkitmit 51pa zls)tozu///{/n;?jNUWSW
CpaBHuUTENIbHAs XapaKTEPUCTHKA 08.10.20226

73 KJIETOK 3ykapuot. JlaboparopHas 0.5 https://m.ed-
pabota «3ydyeHue cTpoeHHs Kie- 500.ru/V33JNUWSW
TOK Pa3JIMYHBIX OPraHU3MOB»
AccuMuISIys M AMCCUMUIISIIUS — 12.10.2026
JIBE€ CTOPOHBI MeTabomu3Ma. THUrbl

o oOMeHa BemiectB. JIabopaTopHas https://m.ed-
pabota «/3ydyeHue KaTaauTuye- 500.ru/ XDCLRAFI1Q
CKOW aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMUJIa3bl UK KaTaja3bl)»
DepMEHTATUBHBINA XapaKTep peak- 13.10.2026

75 Ui KJIeToOYHOro MeTabonu3ma. Jla- 05 https://m.ed-

6oparopHas padora «M3yueHue
(epMEeHTaTUBHOTO PACIIEIICHUS

s00.ru/XDCLRAF1Q




NEepOKCHUa BOJOpOIa B
PaACTUTENILHBIX M KHUBOTHBIX

KJIETKax»

2% benku-akTuBaTOpHI ¥ OCIIKU- 14.10.2026 https://m.ed-
UHTHUOUTOPBI s00.ruw/L17LIS90V

7 ABToTpo(HBI THIT 0OMEHA 15.10.2026 | pips://m.ed-
BEILECTB soo.ru/L17LJ590V

19.10.2026 ps: .
28 dorocuHTe3 At
s00.1u/L171L.J590V
Xemocunres. JlaboparopHas 20.10.2026 hitos://med
29 paboTa «CpaBHEHHE IPOIECCOB 0.5 Allps:/Am.ec-
500.rt/ XDCLRAFI1Q
(boTo-cHHTE3a U XEMOCHHTE3a»
AHa’poOHbIE Opranu3Mbl. Buabl 21.10.2026

30 oposkenus. Jlaboparopuas pabora https://m.ed-
«CpaBHEHHE TPOIIECCOB OPOKEHUS 500.rt/ XDCLRAFI1Q
U JbIXaHUS»

31 AnpoOHBIE OpraHu3MBbl. DTalbl 22.10.2026 | pips://m.ed-
SHEPreTHYeCcKOro ooMeHa s00.r/XDCLRAF1Q
DHeprus MeMOPaHHOTO TpaTueHTa 05.11.2026 hitos://m.ed

ttps://m.ed-

32 . AT®:; TR
IIPOTOHOB UCI/IHTC3 T®d: pabora <0o.ru/LOBIBXY7Z
npoToHHON AT®-cuHTa3bI

09.11.2026 https://m.ed-
p ps://m.

33 €aKIMM MAaTPUYHOTO CUHTE3a <00 r/LOB3BXYZ

34 TpaHckpunIUsa — MaTpUYHBIN 10.11.2026 https://m.ed-
cunte3 PHK s00.r/LOB3I3XYZ

35 Tpanckpunuus — MaTpPUYHBII 11.11.2026
cunte3 PHK

12.11.2026 https://m.ed-

36 T & ps://m.

paHCIAUS U €€ dTalbl <00.r0/LOB33XYZ

37 Konuposanne amuHOKUCIIOT. Poitp 16.11.2026 https://m.ed-

pubocom B OmocuHTe3e Genka

soo.ru/LOB3I13XYZ




Opranu3zanys reHoma y npokapuoT

17.11.2026

https://m.ed-

38
M DYKapuoT s00.ru/LOB3I3XYZ
MounekysapHbIE MEXaHU3MBbI 18.11.2026 https://m.ed-
39
JKCIIPECCUU I'€HOB Y DYKapHUOT so00.ru/LOB3I3XYZ
Bupycel — HekneTouHbie hOpMbI 19.11.2026
40 YKU3HH M OOJIMTAaTHBIE TIapa3UThI. 05 ?;;?;Z;Zgggg;oblakoz.ru/ 1
[IpakTuueckas pabora «Coznanue
MOJIEJIM BUPYCa»
Bupycbl — HekieTouHbie popmbl 23.11.2026
Al YKU3HH M OOJIMTaTHBIE TTapa3UThI.
[IpakTuueckas pabora «Coznianue
MOJIEIIM BUPYyCa»
24.11.2026 | nhttps://school.oblakoz.ru/ma-
BupycHble 3a001eBaHUs YEIIOBEKA, et ' '
4 by ! terials/463622
YKUBOTHBIX, PACTEHUI
HanoTtexHomoruu B OM0OIOTHH U 25.11.2026 https://school.oblakoz.ru/ma-
43 :
MeIUIHe terials/403622
26.11.2026 | hitos: _
. ttps://m.ed
44 JKW3HEHHEBIN [TUKIT KIIETKH 500.0/XDCLRAF10
45 Martpuunsii cunre3 JJHK 500.0/XDCLRAF1O
Xpomocomsl. JlaboparopHnas pabora 01.12.2026 https://school.oblakoz.ru/ma-
46 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 terials/463622
MHUKpOIIpenapaTax»
47 Xpomocomsl. JlaboparopHast pabota 02.12.2026
«M3ydeHne XxpoMOCOM Ha TOTOBBIX
MHUKpOIIpenapaTax»
03.12.2026 https://m.ed-
48 JleneHue KIeTKU — MHUTO3 HHDSILES

s00.ru/XDCLRAF10Q




49

Tunsl kneTok. Kapuokunes u nuto-
kuHe3. JlabopaTopHas pabora
«HabmrogeHne MuTO3a B KJIIETKaX
KOHYMKA KOPEIKa JIyKa (Ha
TOTOBBIX MUKpPOIpEnapaTax)»

0.5

07.12.2026

https://m.ed-
s00.ru/HESOD768U

50

Tunsl knerok. Kapuokunes u
nutokune3. JlaboparopHas padora
«Habnroienne MUTO3a B KIETKaX
KOHYMKA KOPEeIlKa JiyKa (Ha
TOTOBBIX MUKpOMpenapaTax)»

08.12.2026

51

Pel"y.]'IHI_II/ISI JKHU3HCHHOI'O TMKJIa
KJICTOK

09.12.2026

https://m.ed-
s00.ru/XDCLRAFI1Q




10.12.2026

https://m.ed-

52 Opranusm Kak eIuHOE 1e0e <00 r0/KZOLIWSLIY
Txaunu pacrenuii. JlaboparopHast 14.12.2026 https://school.oblakoz.ru/ma-
53 pabota «M3yuenue TkaHen 0.5 terials/463622
pacTeHuin»
54 Txanu pactenuii. JlaboparopHas 15.12.2026
pabota «3yuenue TkaHnei
pacTeHuiD»
TxaHu JKUBOTHBIX U YEJIOBEKA. 16.12.2026 https://school.oblakoz.ru/ma-
55 Jlaboparopuas padota «3yueHue 0.5 terials/463622
TKaHEW JKUBOTHBIX»
56 TkaHu )KUBOTHBIX U YEITOBEKA. 17.12.2026
Jlaboparopuas padota «3yueHue
TKaHEH KUBOTHBIX)»
57 TkaHM )KMBOTHBIX U YETIOBEKA. 21.12.2026
JlaGopatopnas pabora «M3yueHue
TKaHEW JKUBOTHBIX
Opranpr.  CuCTEMBI  OpraHoB. 22.12.2026 https://school.oblakoz.ru/ma-
58 Jlaboparopnas pabota «M3ydenue 0.5 terials/463622
OpPraHOB I[BETKOBOT'O PACTEHUS
23.12.2026 | nttps://school.oblakoz.ru/ma-
59 Ormopa Tena opraHu3MoB terials/463622
24.12.2026 | nhttps://school.oblakoz.ru/ma-
60 JIBM>KEHHE OPraHU3MOB terials/463622
28.12.2026 | nttps://school.oblakoz.ru/ma-
61 [Intanue oprann3zMoB terials/463622
[Iutranne NO3BOHOYHBIX )KUBOTHBIX. 29.12.2026 https://school.oblakoz.ru/ma-
62 IInmeBapurenpHas cucreMa terials/463622

YCIO0BCKa




30.12.2026

https://school.oblakoz.ru/ma-

63 JIpIxaHue opraHu3MOB terials/463622
11.01.2027 | https://school.oblakoz.ru/ma-
e
64 JlpIxaHne N03BOHOYHBIX JKUBOTHBIX terials/463622
M YeJIoBeKa
65 12.01.2027
JIpIxaHue mo3BOHOYHBIX KUBOTHBIX
M YeJIOBEKa
66 TpaHCIIOpT BELIECTB Y OPraHu3MOB 13.01.027




KposeHocHas cucrema

14.01.2027

https://m.ed-

67
IO3BOHOYHBIX KMBOTHBIX U 500.ru/KZ01WSLJY
YeJI0BeKa
68 KpoBeHocHas cucrema 18.01.2027
MMO3BOHOYHBIX )KUBOTHBIX U
4EJIOBEKa
19.01.2027 https://m.ed-
69 Brinenenue y opranusmoBn <00 r0/KZOLIWSLIY
20.01.2027 https: .
ttps://m.ed
70 3ammra y Opranu3mMoB s00.r/KZOLIWSLIY
71 NmmyHHas cuctemMa yenoBeka soo.ru/KZOIWSLIY
7 Pazpaxumocts u perynsauus y 25.01.2027 https://m.ed-
OpraHu3MOB 500.rw/KZ01WSLJY
I'ymopanbHas perynauus u 26.01.2027 hitos://med
ps://m.ed-
73 SHJIOKpUHHASI CUCTEMA KUBOTHBIX <001/ KZOIWSLIY
U 4YEJIOBEKa
74 DopMBl Pa3MHOKEHHUSI OPraHU3MOB s0o.r1/3GYGVATYM
28.01.2027 https://m.ed-
75 [TonoBoe pazMHoOkeHNE <00 r/3GYGVATYM
01.02.2027
76 [TonoBoe pazmHOXKeEHNE
02.02.2027 | https://school.oblakoz.ru/ma-
77 Melios terials/463622
I"ametorenes. O6pazoBaHue 1 03.02.2027
Pa3sBATHUC TIOJIOBBIX KJICTOK. https://school.oblakoz.ru/ma-
78 JlaGopatopnas pabora «3yuenue 0.5 terials/463622

CTPOEHHMS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenapaTax»»




79

I"ameTorenes. O6pa3oBanue u
pa3BHUTHE TIOJIOBBIX KJIETOK.
Jlaboparopnas pabota «M3yueHue
CTPOCHHSI TTOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpOMpenapaTax»»

04.02.2027

80

NupuBuyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

08.02.2027

https://school.oblakoz.ru/ma-
terials/463622

81

3akJiajika OpraHoB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

09.02.2027

https://school.oblakoz.ru/ma-
terials/463622




82

Poct u Pa3BUTHC KUBOTHBIX.
Jlaboparopnas pabora «BwisBreHue
MPU3HAKOB CXOJCTBA 3apOJIbIIIei
MO3BOHOYHBIX KHUBOTHBIX»

0.5

10.02.2027

https://school.oblakoz.ru/ma-
terials/463622

83

Poct u pa3BuTHE IKHBOTHBIX.
JlaGopaTopHas paboTa «BrisiBiIeHHE
MPU3HAKOB CXOJICTBA 3apOIbIIIei
MMO3BOHOYHBIX JKUBOTHBIX)

11.02.2027

84

Pa3mHoOXkeHue u pa3BuTue
pactenuii. JJabopaTopnas pabora
«CTpoeHue OpraHoB pa3MHOKEHHSI
BBICIIMX PAaCTCHUID)

0.5

15.02.2027

https://school.oblakoz.ru/ma-
terials/463622

85

PasMHoxeHue u pa3Butue
pactenuii. Jlaboparopras pabora
«CTpoeHHe OpraHoB pa3MHOKEHHUSI
BBICIIMX PAaCTCHHID)

16.02.2027

86

I/ICTOpI/IH CTAHOBJICHUA U pa3BUTUSA
TCHCTUKH KaK HayKU

17.02.2027

https://m.ed-
s00.ru/3GYGV47YM

87

OCHOBHBIE TOHSITHS U CUMBOJIBI
reHetuku. Jlaboparopuas pabora

«Jlpo3oduina kak 0OBEKT
TEHETUYECKUX HCCIIEIOBAHUI

0.5

18.02.2027

https://m.ed-
s00.ru/3GYGV47YM

88

OCHOBHEIE TOHIATHUS U CUMBOJIEI
reHetuku. JlaboparopHas pabora

«/po3oduna kak 00bEKT
TeHETUYECKUX MCCIIeTOBAHUI

20.02.2027




3aKOHOMEPHOCTH HACJICIOBAHUS
puU3HAKOB. MoHOTHOpHIHOE
ckpemnBanue. [Ipakrudeckast

24.02.2027

https://m.ed-

89 pabota «/3ydyeHue pe3yabTaToB 05 $00.1u/3GYGV47YM
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(HITBD»
90 3aKOHOMEPHOCTH HACJIEJOBAHMUS 25.02.2027
npu3HakoB. MoHoruOpuaHoe
ckpewmmBanue. [IpakTnueckas
pabota «3ydyeHue pe3ynbTaToB
MOHOTHOPHUAHOTO CKPEIINBAHUS Y
TPO30(GUITBDY
91 Iutonornyeckue OCHOBBI 01.03.2027 https://m.ed-
MOHOTHOPHUIHOTO CKPEITUBAHUS s00.ru/3GYGV47YM
90 AHanu3upyolee CKpeluBaHue. 02.03.2027 https://m.ed-
Henonnoe nomunupoBanue $00.1ru/3GYGV47YM
Jiuru6puiHoe CKpeluBaHue. 03.03.2027
[IpakTruyeckas padora «M3yuyeHue https://m.ed-
93 0.5
PE3yNbTAaTOB TUTHOPUIHOTO $00.1u/3GYGV47YM
CKPEIIUBAHUS Y IPO30(PHIBI)
04 Juru6puiHoe CKpeluBaHue. 04.03.2027

[IpakTruyeckas padora «M3yueHue
pe3yabTaTOB TUTHOPUIHOTO
CKPELIMBAHUS Y APO30OPHIIBD»




uTosornyeckue 0CHOBBI

09.03.2027

https://m.ed-

95 JUTHOPUTHOTO CKPEIIMBAHMS 500.1u/3GYGV47YM

96 CuernieHHOE HaclIeJ0OBaHUE 10.03.2027 | pips://m.ed-
IIPU3HAKOB s00.1u/3GYGV47YM

97 XpOMOCOMHasI TEOPHS 11.03.2027 https://m.ed-
HaCJIEACTBEHHOCTH 500.1u/3GYGV47YM

98 I'eneTuka nona 15.03.2027 tps://m.ed-

$s00.10/YYQSGIOWI2

99 I'enoTun kak 1enocTHas cucreMa 16.03.2027 Otps://m.ed-

$s00.10/YYQSGIOWI2

100 ['eneTnyeckurii KOHTPOJIb PA3BUTHUS 17.03.2027 https://m.ed-
pacTeHUH, KUBOTHBIX U YEJIOBEKA 500.r/YYQSGOWI2

101 FGHGTI/I‘-IfCKI/If/'I KOHTPOJIb Pa3BUTUSA 18.03.2027
pacTEeHUH, KUBOTHBIX U YEJIOBEKA

102 H3meHunBOCTH MTPU3HAKOB. BUbl 22.03.2027 https://m.ed-
U3MEHYNUBOCTU 500.r/YYQSGHWI2

23.03.2027 https://m.ed-

103 MoaudukarmoHHast U3MEHYUBOCTD 500.1/YYOSGOWT2
BapuauuonHsli psaa u 24.03.2027
BapHalMOHHAasI KpUBasl.

104 JlaGopatopHnas pabota 0.5 https://m.ed-
«HccnenoBanne 3akOHOMEPHOCTEN 500.r/YYQSGOWI2
MOIU(PHUKAITIOHHON N3MEHYUBOCTH.

[TocTpoeHue BapualluOHHOTO psifa
Y BapUallMOHHOW KpUBOIN»
105 25.03.2027

BaprannonHbIl psn u
BapHallMOHHAS KPUBAsI.
Jlabopartopnast pabota
«HccnenoBanue 3akOHOMEpHOCTEN

MOHH(bHKaHHOHHOﬁ N3MCHYHBOCTH.

HOCTpOCHI/IC BAapHaIlMOHHOTO psaa




Y BapUAITMOHHON KPUBOI

106 ['eHOoTHMIIMUECKAs NU3BMEHYUBOCTb. 05.04.2027 https://m.ed-
KoMb6unatuBHast U3MEHUHUBOCTD 500.1/YYQSGOWI2
MyranuroHHas U3MEHYHUBOCT. 06.04.2027

107 [IpakTuueckas padora «MyTtauuu y 0.5 https://m.ed-
po30¢ bl (Ha TOTOBBIX MUKPO- $00.1/YYQSGIOWI2
rpenaparax )»

108 MyTauroHHas U3MEHYHUBOCTb. 07.04.2027

[IpakTryeckas padoTta «MyTaun y
Ipo30¢uITs! (Ha TOTOBBIX MHKPO-

Ipernaparax)»




3aKOHOMEPHOCTH MYTaLlMOHHOT'O

08.04.2027

https://m.ed-

90 npoiiecca. JNMUreHeTuKa u
S — 500.ru/YYQSGIOWI2
I'enetuka yenoseka. [IpakTuueckas 12.04.2027
109 pabora «CocraBieHHEe W aHaIU3 0.5 hitps:/n.ed-
POLOCIOBHOW» s00.ru/HESOD768U
110 I'eneruxa yenoseka. [IpakTuueckas 13.04.2027
pabora «CocTaBieHue U aHaIU3
POIOCIOBHON»
111 MeToibl MEUITUHCKON T€HETUKU 14.04.2027 hitps:/i.cd-
s00.ru/HESOD768U
3HaueHHe MEIULIMHCKON T€HETUKHU 15.04.2027
112 B IIPEJOTBPALLEHNHN U JICYEHUH hups:/m.cd-
TeHETUYECKUX 3a00IeBaHUI oW IIESODT6RL.
4eJloBeKa
OCHOBHBIE TOHATUS CEJIEKIUH. 19.04.2027
13 JlaGopatopnas pabora «3yuenue 05 https://m.ed-
COPTOB KYJIbTYpPHBIX PACTEHUN U 500.ru/3128P31.98
MOPO/T IOMAIITHUX YKUBOTHBIX)
OCHOBHBIE IOHSTHS CEJIEKIIHH. 20.04.2027
114 JlaGopatopnas pabora «3yuenue
COpPTOB KYJIbTYPHBIX PACTEHUN U
MOPOJI JOMAIITHUX )KMBOTHBIX»
OCHOBHBIE TOHSITHSI CEJIEKIIHH. 21.04.2027
15 JlabopaTtopHas pabota «3ydeHue
COpPTOB KYJIbTYPHBIX PACTEHUN U
MOPO/1 JOMALTHUX KUBOTHBIX)
MeToab! celneKIIMOHHON paboThI. 22.04.2027
116 JlabopaTtopHas paboTta «/3ydenne 0.5 ity e

METOJ0B CCICKIIMH paCTeHI/II\/’I»

s00.ru/3128P31.98




117

MeToapl CENeKIIMOHHOM pabOTHI.
Jlaboparopnas pabora «/3yuenue

METOJ0B CCICKIIMH paCTeHHfI>>

26.04.2027

118

MeToapl CENeKIIMOHHON pabOoTHI.
JlaGopaTopHas paboTta «/3ydeHnue

METOZOB CEJIEKIINU PACTCHUI»

27.04.2025

119

JIOCTHKEHUSI CENIEKLIUN PACTEHUN U
*HUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTCHUI»

28.04.2027

https://m.ed-
s00.ru/3128P31L.98

120

JlocTuKeHusl CeNeKINU PaCTCHUH 1
*UBOTHBIX. [IpakTHueckas pabota

«IIpuBUBKa pacTCHUII»

29.04.2027

121

JIOCTHKEHHUSI CENIEKLIUN PACTEHUN 1
#KUBOTHBIX. [IpakTHueckas padota

«IIpuBUBKa pacTCHUI»

04.05.2027

122

CoxpaHeHue, U3y4eHue U
HCIOJIb30BAHNE TEHETUYSCKUX
pecypcoB

05.05.2027

https://m.ed-
s00.ru/3128P31.98

123

CoxpaHeHnue, U3yuyeHue u
HCIOJIb30BAHUE TEHETUYECKUX

pecypcoB

06.05.2027

124

buotexHonorus kak Hayka u
OTpaciib MPOU3BOJICTRA.
[IpakTuueckas padora «13ydyenue
00BEKTOB OMOTEXHOJIOTHH

0.5

11.05.2027

https://m.ed-
s00.ru/3128P3L.98

125

buorexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTruyeckas pabota «M3yuenue
00BEKTOB OMOTEXHOJIOT U

12.05.2027




126

buorexHoorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTrueckas pabora «M3yuenune
00BEKTOB OMOTEXHOJIOTHI

13.05.2027




127

OcHOBHBbIE HaNpPaBICHUS

17.05.2027

https://m.ed-

CHUHTETUYECKON OMOJIOTHH s00.ru/TAKI9E62K
198 OCHOBHBIE HAaNPaBIECHHUS | 18.05.2027
CHHTETHYECKOM OMOJIOTUU
129 XpOMOCOMHasI ¥ TeHHAas | 19.05.2027 https://m.ed-
UHXEHEPUS s00.1u/TAKI9E62K
130 XpOMOCOMHasl U T€HHAst | 19.05.2027
HUHXEHepus
20.05.2027 3 -
131 Memuiackre OMOTEXHOIOTNHA 1 ?;E);’;?:EDE&K
20.05.2027
132 MenuuuHcKkre OMOTEXHOJIOTUHA 1
25.05.2027
133 Menunuackue OMOTEXHOIOTHNA 1
PesepsHnbiit ypok. [loBTopenue, 25.05.2027 hitos//med
134 000011IeHNE, CHCTEMATH3aLIH 1 D/l
. s00.ru/E2IXRS2EB
3HAHUN
135 PesepsHblii ypok. I[loBTOpEHue, 1 26.05.2027
0000I11IeHNE, CHCTEMATHU3AIIH
3HAHUH
136 PesepsHblii ypok. I[loBTOpEHue, 1 26.05.2027
000011IeHNE, CHCTEMATH3AIIH
3HAHUHU
OBIIEE KOJIMYECTBO YACOBIIO 136 135

I[TPOTPAMME




11 KITIACC

Kouun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara nu@pposbIe
Tema ypoka Kourpoabsubie | IIpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeIbHbIE
padoThbI padoTsbI
pecypcsl

| DBoJmoionHas Teopus Y. | 01.09.2026 https://m.ed-
HapBuHa $00.ru/OFLS81YBS

) JBHoKyIIH€E CUIIBI DBOJIIOLIUY BUOB 1 02.09.2026 https://m.ed-
no Y. [lapuny $00.ru/OFLS81YBS

3 Bopnrba 3a cymecTBoBanue, 1 04.09.2026 https://m.ed-
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN $00.ru/OFLS81YBS
oTOOp

4 DopMUPOBAHUE CUHTETUYECKOM 1 07.09.2026 https://m.ed-

TEOPHUHU IBOJIIOIAU s00.ru/OFLS81YB5
DTarbl 3BOJIIOLHMOHHOTO MPOIECCa: 08.09.2026 oo ed
ttps://m.ed-

5 03BOJIIO 1 HHDSARLEC
MHUKPOIBOIIOIHA 1 500.ru/OFLS81YBS
MAaKpO3BOJIFOLIUSA

6 [Tonmynsiums — snemMeHTapHast 1 09.09.2026 |  hytps://school.oblakoz.ru/ma-
€IUHULA YBOJIOLUU terials/463623
3aKOH F€HETUYECKOTO PAaBHOBECHUS 11.09.2026
Jox.  Xapnu, B. BaitnGepra. https://school.oblakoz.ru/ma-

7 JlabGopaTopHas pabora 1 0.5 terials/463623
«BpIBI€HNE W3MEHYHMBOCTH Yy
0co0el 0IHOTO
BHUJID»

DrieMeHTapHbIE GAKTOPbI 14.09.2026 https://school.oblakoz.ru/ma—

8 1 terials/463623
SBOJIIOLIH

9 S dexr ocHosaremnst. Iddexr 1 15.09.2026 https://school.oblakoz.ru/ma-
OYTBUTOUHOTO TOPJIBIIIKA terials/463623




Murpanuu. 301001 NOMyJISIUM:

16.09.2026

https://school.oblakoz.ru/ma-

10 terials/463623
reorpaduueckas, Ouonoruaeckas
EcTeCTBeHHbII 0T60p — 18.09.2026 https://school.oblakoz.ru/ma—
11 . terials/463623
HaANPAaBIAOMUN (HAKTOP IBOJIIOLUN
21.09.2026 https://school.oblakoz.ru/ma-
12 [TooBoii oT60p terials/463623
[Tprcnoco0IeHHOCTh OPTaHU3MOB 22.09.2026
Kak pe3yJbTaT MUKPO3BOJIIOLNH. https://school.oblakoz.ru/ma-
13 JlaboparopHas pabota «/3yueHue 0.5 terials/463623
apoMop(}030B ¥ UIUOATATITAIINHA Y
pacTeHU U )KUBOTHBIX)»
[Tpumeps! mpucnocobieHut y 23.09.2026
OpraHu3MoOB: MOP(OIOTUYECKHE,
¢u-3uonoruyeckue, https://school.oblakoz.ru/ma-
14 OMOXHUMHUYECKHE, IOBEICHUYECKHE. 0.5 terials/463623
JlaGopaTtopHnast pabota
«IIpucnocobyeHust OpraHu3MoB U
WX OTHOCUTEIbHAs
11e1€C000Pa3HOCThY
Bun, ero kputepuu u CTpyKTypa. 25.09.2026
15 JlaGopaTtopHast pabota «CpaBHEHHE 05 https://m.ed-
BUJIOB TI0 MOP(OJIOTHUIECKOMY ' $00.rt/WXWAVS56F
KPUTEPHIO»
28.09.2026 https://m.ed-
16 CTpyKTypa B 500.1/WXWAVSS6F
17 Bunoobpa3oBanue kak pe3yabTar 29.09.2026 https://m.ed-

MUKPOIBOJIIOIHNHN

$s00.ru/ WXWAVSS56F




CBs13b MUKPORBOJIIOLIUU U

30.09.2026

https://m.ed-

18 AMNUAEMUOJIOTUU s00.1u/ WXWAVS56F
Makpoosouronus. [laneonrosoru- 02.10.2026 https://school.oblakoz.ru/ma-
19 qyecKue METO/IbI HA3YYECHHUS terials/463623
3BOJIIOIAN
Broreorpaduueckue MeTosbl 05.10.2026 https://school.oblakoz.ru/ma—
20 terials/463623
HU3YYEHHUS 3BOJIFOLINU
OMOpPHOIOrMYECKHE U CPABHH- 06.10.2026 https://school.oblakoz.ru/ma-
21 TEJIbHO-MOP(OTIOTUIECKUE METOBI terials/463623
W3YUYEHUS IBOJIFOLIUN
MonekynspHo-reneTnieckue, 61uo- 07.10.2026 https://school.oblakoz.ru/ma-
22 XUMHUYECKHE U MAaTEMAaTUYECKHE terials/463623
METO/Ibl U3YUYEHUSI SBOJIIOIUU
73 OO0111e 3aKOHOMEPHOCTH 09.10.2026 https://m.ed-
3BOJIIOLIUHA soo.ru/7F6R1ZROH
o AnanrtuBHas paauanus. HepasHo- 12.10.2026 https://m.ed-
MEPHOCTH TEMIIOB 3BOJIFOLIUHA s00.ru/7F6R1ZROH
75 Hayunsie runoresst 13.10.2026 https://m.ed-
MPOUCXO0KICHUS )KU3HU Ha 3emJie soo.ru/7F6R1ZROH
26 JloHay4HbI€e TPEACTABICHUS O 3a- 14.10.2026 https://m.ed-
POKACHUHU KU3HU s00.ru/7F6R1ZROH
7 OCHOBHBIE TaITbl HEOPTAHUYECKOM 16.10.2026 https://m.ed-
SBOJIFOIIUU soo.ru/7F6R1ZROH
28 I'unioressl 3apokIeHUS KU3HU 19-10-2026 ttps://m.ed-
soo.ru/7F6R1ZROH
79 Ucropus 3emnau u MeTobl €€ 0.5 20.10.2026 https://m.ed-

nzydenus. Jlaboparopuas pabora

soo.ru/7F6R1ZROH




«I/IsyquHe " OIIMCaHUEC NCKOITaCMbIX
OCTAaTKOB APCBHUX OPraHU3MOB)»

21.10.2026

30 HauanbHbie 3Tane OpraHn4ecKon 23.10.2026 https://m.ed-

3BOJIIOLIUHA soo.ru/7F6R1ZROH
06.11.2026 https: -
ttps://m.ed

31 IBOIIOLHS YKApHOT $00.1u/7F6R 1ZROH
OcHOBHBIE 3TaIbl 3BOJIIOLUH PACTU- 09.11.2026
TenpHOro Mupa. [IpakTuueckas hitos.//med

9 nttps://m.ed-
2 .

3 paboTta «I/I3yquI/Ieuoco6eHHOCTeI/I 0.5 <00.ru/TF6R1ZROH
CTPOEHUS PACTEHUI pa3HbIX
OTIEIIOB»

33 OCHOBHBIE 3Talbl HBOJIIOLUN 10.11.2026 https://m.ed-
JKMBOTHOTO MHpa s00.ru/7F6R1ZROH
OBOIONUS )KUBOTHBIX. 11.11.2026

34 [IpakTuueckas padora «M3yueHue 05 https://m.ed-
0COOCHHOCTEH CTPOCHHUS ' $00.ru/7F6R1ZROH
[T03BOHOYHBIX KUBOTHBIX)

35 PazButue xu3Hu Ha 3eMIie 10 3pam 13.11.2026 https://m.ed-

U IIepuogam soo.ru/7F6R1ZROH

36 MaccoBble BBIMUpaHUS — 16.11.2026 https://m.ed-
OKOJIOTUYECKUE KPUZUCHI IIPOIIIIOrO s00.ru/7F6R1ZROH

37 CoBpeMeHHBIN KOJIOTUUECKHI 17.11.2026 https://m.ed-
KPH3HUC, €ro 0COOEHHOCTH s00.ru/7F6R1ZROH

38 CoBpeMeHHas cucTeMa 18.11.2026 https://m.ed-
OpPraHU4YeCKOTo MHpa s00.ru/7F6R1ZROH

39 OcHOBHBIE CUCTEMATUUYECKHE 20.11.2026 https://m.ed-

TPYIIIBI OPraHU3MOB

soo.ru/7F6R1ZROH




AHTpOII0JIOTHSI — HayKa O

23.11.2026

https://school.oblakoz.ru/ma-

40 terials/463623
YyeJIOBEKE
o 24.11.202 /g a-
PasBHTHE NPeICTABICHHIT O 026 https.//school.oblakoz.ru/md
41 terials/463623
MIPOUCXO0XKICHUH YeJIOBEKa
MecTo yemoBeka B CHCTEME 25.11.2026
OpraHu4IeCKOro MHUpa. https://school.oblakoz.ru/ma-
42 JlaGopaTopHnas pabota 0.5 terials/463623
«M3yuenue ocobeHHOCTEN
CTPOCHUS CKeJleTa YeI0BeKa,
CBSI3aHHBIX C MPSAMOXOKIECHUEM)
43 MecTo 4yesoBeka B CHCTEME 27.11.2026
OPraHU4YeCcKOro MUpa.
JlaGopaTopHnas pabota
«M3yuenue ocobeHHOCTEN
CTPOCHHUSI CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C MTPSIMOXOXKICHUEM)
30.11.2026 https://school.oblakoz.ru/ma-
44 JBIKyILME CUIIBI aHTPOIIOT€HE3a terials/463623
CooTHolICHIE OHOIOTHYECKHX U 01.12.2026 https://school.oblakoz.ru/ma-
45 COIMATBHBIX (PAKTOPOB B AaHTPOTIO- terials/463623
reHese
02.12.2026 | https://school.oblakoz.ru/ma-
46 OCHOBHBIE CTaJIUN AaHTPOTIOTEHE3a terials/463623
04.12.2026 | https://school.oblakoz.ru/ma-
47 ITaneoreneTnka u najeorecHOMHUKA terials/463623
07.12.2026 | https://school.oblakoz.ru/ma-
JBOJIOLUS COBPEMEHHOTO DS : :
48 a P terials/463623

YCJIOBCKA




49

UYenoBevyeckue pachl.
[IpakTuueckas pabota
«M3y4eHne 5KOJI0rnYeCcKux
aZjanTanui 4eI0BeKay

0.5

08.12.2026

https://school.oblakoz.ru/ma-
terials/463623

50

Yenoseueckue pachl.
[IpakTuueckas pabota
«3y4eHne 5KOI0rnYeCcKux
aZlanTanui 4eI0BeKay

09.12.2026

51

MeXauCIUIITHHAPHBIC METO,TbI
AHTPOMOJIOTUHN

11.12.2026

https://school.oblakoz.ru/ma-
terials/463623




14.12.2026

https://school.oblakoz.ru/ma-

52 3apoKEHUE U Pa3BUTHUE IKOJIOTUU terials/463623
Merozbl sxonoruu. JlaboparopHast 15.12.2026 https://school.oblakoz.ru/ma-
53 pabota «/3yueHne MeTo10B 0.5 terials/463623
HKOJIOTUYECKUX UCCIICIOBAHUI
54 Mertoapl skonoruu. JlaboparopHas 16.12.2026
pabora «3ydeHue MeTo10B
HKOJIOTHYECKUX UCCIIEIOBAHMIN
55 Mertons! skonoruu. JlabopaTopHas 18.12.2026
pabora «/3ydeHne MeTo10B
HKOJIOTHYECKUX UCCIIEOBAHMIN
3HaYeHHE IKOJOTUYECKUX 3HAHUMI 21.12.2026 https://school.oblakoz.ru/ma-
56 terials/463623
JUTSL 9eJI0BEKa
57 . 22.12.2026
3HavYeHHE IKOJIOTHICCKUX 3HAHUI
JUTSI 4eIoBeKa
23.12.2026 | https://school.oblakoz.ru/ma-
58 OKonoruyeckue GpakTopsl terials/463623
Abuotnueckue paktopsl. CBET Kak 25.12.2026
DKOJIOTHYECKHii haKTOp. https://school.oblakoz.ru/ma-
59 JlaboparopHas paboTa 0.5 terials/463623
«BrIgBreHUE TPUCTIOCOOICHU]
OPTaHW3MOB K BIIMSTHHIO CBETa
60 28.12.2026

Abuotnueckue paktopsl. CBET Kak
HKOJIOTHUECKUH (paKTop.
JlaGoparopHas paboTa
«BpIgBreHUE pUCTIOCOOICHUT
OpPTraHU3MOB K BIIUSTHUIO CBETa»




61

AobuoTtndeckue GpakTopsl.
TemmnepaTtypa Kak SKOJIOTHIEeCKHIA
dakrop.

JlaboparopHas pabota «BrisBieHue
PUCIIOCOOICHUH OPraHU3MOB K
BIIMSIHUAIO TEMIIEPATYPhD»

0.5

29.12.2026

https://school.oblakoz.ru/ma-

terials/463623

62

AlGuotnueckue HakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
dakTop.

JlaboparopHas pabota «BrisBieHue
PUCTIOCOOTIEHUIH OpraHU3MOB K

BJIMAHUIO TEMIICPATYPBID»

30.12.2026

63

AlGuotnueckue GpakTOpHI.
BraxHOCTh KakK 9KOJOTHUECKUIA
daktop. JlaboparopHas pabora
«AHaTOMHYECKHE 0COOEHHOCTHU
pacTeHuu u3

pa3HbIX MeCT OOUTAHUS»

0.5

11.01.2027

https://school.oblakoz.ru/ma-
terials/463623

64

Abuotnueckue GpakTopsbl.
BrnaxxHOCTB KaK 3KOJIOTMYECKHI
daktop. JlaboparopHas pabota
«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHuu u3

Pa3HbIX MECT OOUTaHUS»

12.01.2027

65

Cpenpl 0OuTaHMs OPTaHU3MOB

13.01.2027

https://m.ed-
s00.ru/XNFOD96A A




15.01.2027

https://m.ed-

66 buonornueckue puTMbl 50010/ XNFODIGAA.
18.01.2027 | hitps: .
ttps://m.ed
67 JKuznennbie popMbI OPraHu3MOB 50010/ XNFODIGAA.
19.01.2027 | hitps: .
ttps://m.ed
68 Buotnueckue paxTopsl 50010/ XNFODIGAA
3HaueHue OMOTHIECKHUX 20.01.2027 Bt
o o nttps://m.ed-
69 B3aMMOJICHCTBUH 1151 500,710/ XNFODIGAA
CYIIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus
70 DKOJIOTHYECKUE XapaKTEPUCTUKH 22.01.2027 https://m.ed-
MOMYJISIUA $s00.ru/XNFOD96AA
OCHOBHBIE [TOKA3aTENIN HOMYJISILUH: 25.01.2027 httos:/fm.ed
ps://m.ed-
71 YHCJICHHOCTD, IIJIOTHOCTb, 50010/ XNFODIGAA
BO3PACTHAs U MOJIOBast CTPYKTypa
OCHOBHBIE [TOKA3aTEJIN HOMYJISILUU: 26.01.2027 hitos.//m.ed
ps://m.ed-
72 POXKIAEMOCTb, PUPOCT, TEMIT 5000/ XNFODIGAA
pocTa, CMEPTHOCTh, MUTpalluU
7 DKOJIOTHYECKasi CTPYKTypa 27.01.2027 https://m.ed-
MOMYIAIUU s00.1u/WXWAVS56F
74 JInHaMuKa MonyJIssiuy U e€ 29.01.2027 https://m.ed-
perynsanus 500.rt/WXWAVS56F
75 KpuBble pocTa YnCIEHHOCTH 01.02.2027 https://m.ed-
nonyssinuu. KpuBble BBKUBaHUS $s00.ru/ WXWAVSS56F
DKoI0oruuecKas HUIIA BUAA. 02.02.2027
76 JlaGopaTtopHnast pabota 05 https://m.ed-

«[Ipucmocobienus ceMmsiH
pacTeHul K pacCeJICHUIO»

$s00.ru/ WXWAVSS56F




DKonoruueckas HUIIa BHaA.

03.02.2027

77 JlaboparopHas pabota
«[Ipucnocobnenus cemsiH
pacTeHUl K pacCEICHUIO»
05.02.2027 https://m.ed-
78 Bup xak cucrema nomyssiuuii ARPS/HNLEC

s00.ru/ WXWAVS56F




3aKOHOMEPHOCTH MOBEICHUS U

08.02.2027

https://m.ed-

79
MHUTPALUM )KUBOTHBIX 500.rt/WXWAVSS56F
20 Coo011ecTBO OpraHu3MOB — 09.02.2027 | hitps://m.ed-
OHOLIEHO3 $00.1u/WXWAVS56F
10.02.2027 httos://m.ed-
81 DKxocucrema Kak OTKpbITast CUCTE ——
HOTEM TippITad cuctema 5001/ WXWAVSS56F
2 KpyroBopot BemecTs 1 noTok 12.02.2027 https://m.ed-
3HEPIUU B IKOCUCTEME s00.1u/XNFOD96AA
23 OcCHOBHBIE ITOKa3aTeNN 15.02.2027 1 hiips://m.ed-
SKOCHUCTEMBI 500.ru/XNFOD96AA
24 OcHOBHBIE MTOKA3aTENH 16.02.2027
HKOCHUCTEMBI
17.02.2027 . -
85 DKOJOTUYECKUE TUPAMU/IBI https://m.ed
s00.1u/XNFOD96AA
19.02.2027
86 DKOJIOTUYECKHE TUPAMUJIbI
37 N3menenust coodiecTB — 20.02.2027 https://m.ed-
CYKIIECCUH 500.ru/XNFOD96AA
[IpupOoaHBIE SKOCUCTEMBL. 24.02.2027
88 DKOCHCTEMBI 03€p U PEK. https://m.ed-
DKOCHUCTEMBI MOPE M OKEaHOB 500.1u/XNFOD96AA
39 [TpupoaHbIE SKOCUCTEMBI. 26.02.2027
DKOCHUCTEMBI 03€p U PEK.
DKocHCTEMBI MOPEN U OKEaHOB
[Ipuponnsie 9KOCUCTEMBI. 01.03.2027 hitos/med
90 DKOCHCTEMBI  TYHIp,  JIECOB, Aftps://m.ec.
. $00.ru/XNFOD96AA
CTETICH, TyCThIHb
91 [Ipuponnsie 9KOCUCTEMBI. 02.03.2027

OKocHUCTEMBl  TYHJZp,  JIECOB,

cTenew, NyCTbIHb




03.03.2027

https://m.ed-

92 A
HTPOIIOTCHHBIE SKOCHCTEMbI o XNFODOAA
05.03.2027
93 AHTpPONIOT€HHBIE 3KOCUCTEMBI
Vpooskocucremsl. [IpakTuyeckast 09.03.2027 e e
94 pabotra «M3yueHue 1 OnucaHue 0.5 %D%AA
YPOOIKOCHCTEMBI» oo
95 Vpboskocuctemsl. [IpakTrueckas 10.03.2027
pabora «/3y4eHue u onucanue
ypOOIKOCHCTEMBD»
3aKOHOMEPHOCTU (POPMUPOBAHUS 12.03.2027 e e
96 OCHOBHBIX B3aHMO/ICHCTBUI hitps://m.ed-
500.ru/XNFOD96AA
OpraHU3MOB B 9KOCHCTEMAx
97 3aKOHOMEPHOCTHU (POPMUPOBAHUS 15.03.2027

OCHOBHBIX B3aUMOJEHCTBUI
OPraHU3MOB B SKOCHCTEMAX




Mexanuzmbl BO3J€HUCTBUA
3arpsA3HCHUN pPa3HbIX THUIIOB Ha

16.03.2027

https://m.ed-

98 cyOOpraHM3MeHHOM,
500. 1/ WXWAVSS56F
TaHU3MEHHOM, TOIYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSX
99 MexaHu3MEI BO3JICHUCTBUSA 17.03.2027
3arpsA3HEHUN pa3HBIX THUIIOB Ha
CyOOpraHu3MEHHOM,
TaHU3MEHHOM, MOMYJISAIIHOHHOM 1
HKOCUCTEMHOM YPOBHSX
100 buocdepa — obmennanerapaas 19.03.2027 | phitps://m.ed-
o0osiouka 3emiu $00.ru/WXWAVSS6F
101 VYuenue B. 1. Bepnazackoro o 22.03.2027 https://m.ed-
ounocdepe $00.1/WXWAVS56F
102 3aKOHOMEPHOCTH CYIIECTBOBAHUS 23.03.2027 | pitps://m.ed-
ouochepsr $00.ru/WXWAVSS6F
103 3aKOHOMEPHOCTH CYLIECTBOBAHHUS 24.03.2027
o6uochepsl
104 KpyroBopoTs! BemecTs u 26.03.2027 https://m.ed-
OMOreOXMMHUYECKHE [IUKITBI $00.rt/WXWAVS56F
105 KpyroBopoTs! BemecTs u 05.04.2027
OMOreOXMMHYECKHE [IUKITBI
106 30HaNBHOCTH OMOC(hEpHI. 06.04.2027 https://m.ed-
OcHOBHBIE OMOMBI CYIIN $00.1/WXWAVSS56F
107 30HaNBHOCTH GHOChEPDL. 07.04.2027
OcHoBHbBIE OMOMBI CYyILIN
108 YcroitunBocTs 6rochepsl 09.04.2027 | hitps:/jm ed-
5001/ WXWAVSS56F
12.04.2027
109 VYcroitunBocTh 61ochepbl




DKOJIOTHYECKHE KpU3UCHI U UX

13.04.2027

https://m.ed-

10
[IPAYUHEI 500.ru/WXWAVSS56F
11 Bo3naeiicTBue uenoBeka Ha 14.04.2027 https://m.ed-
onochepy $00.r/WXWAVS56F
2 BoszeiicTBue uenopeka Ha 16.04.2027
ouochepy
13 AHTpPOINOreHHOE BO3/ICUCTBUE HA 19.04.2027 https://m.ed-
PaCTUTEIbHBIN U )KUBOTHBIA MU 500.1t/WXWAVSS56F
114 AHTpPONIOT€HHOE BO3/ICUCTBHUE HA 20.04.2027
PaCTUTENIbHBIN U )KUBOTHBIM MUP
21.042027 | hitps: _
ttps://m.ed
15 Oxpana npipoze! 500.1/WXWAVSS6F
23.04.2027
116 OxpaHna npupobl
26.04.2027
117 OxpaHna npupobl
OcHOBHBIE TPUHLIMIIBI YCTONYUBOTO 27.04.2027 https://m.ed-
118
pa3BUTHS YCIOBCUCCTBA M IPUPOJIBI $00.1t/WXWAVSS56F
119 OcHOBHBIE TPUHIIMIIBI YCTOHYHUBOTO 28.04.2027

Pa3BUTHA 9CJIOBCUCCTBA U TPUPOAbL




PannonanbHO€E IpUpOI0II0JIE30BAaHUE,

30.04.2027

https://m.ed-

120 U COXpaHEeHHE OUOJIOTHYECKOTO

pazHoobpaszus 3emin 500.1/WXWAVSS6F
121 PanronanbsHOE IPUPOIONIONIE30BAHIUE 04.05.2027

U COXpaHEeHHE OUOIIOTHYECKOTO

pazHooOpa3us 3emiu

122 O06001IeH e 10 TeEME 05.05.2027 https://m.ed-
«MuKpO3BOJIIOIUA U €€ s00.1u/WXWAVS56F
PE3YIIBTAThD)

123 O0o01IcHNE 10 TEME 07.05.2027 https://m.ed-
«MakposBoJironus u eé $00.1/WXWAVSS56F
pe3yNIbTaThD)

124 O0o01IcHNE 10 TEME 11.05.2027
«Maxkpo3Boronus u eé
pPE3YIIBTAThD)

OGo0IeHHE 110 TeMe 12.05.2027

125 «IIpoucxoxaeHue U pa3BUTHE i

JKU3HU Ha 3eMiie» s AR AVASOR
126 O60o0IIeHNE TT0 TEME 14.05.2027

«IIpoucxoxaeHne u pa3BUTHE

JKU3HM Ha 3emiie»

127 O0001meHue o Teme 17.05.2027 | hitps://m.ed-
«ITpoucxoxeHune yenaoBeka — $00.rt/WXWAVSS56F
AHTPOTIOTEHE3)

18 OG600IIEH e TTO TeME 18.05.2027
«[IpoucxoxaeHNe YenoBeKa —

AHTPOTIOTEHE3»
O600MIeH e TI0 TeMe «DKOTOTHS — 19.05.2027
129 HayKa 0 B3aMMOOTHOILIEHUAX bt/ ed-

OpTraHHu3MOB»

$s00.ru/ WXWAVSS56F




21.05.2027

00001enue 110 TeMe «IKOIOTUST — 1
HayKa O B3aUMOOTHOIIICHUSIX
OpPraHU3MOB)
130 O606menue nmo reme «OpraHu3Mbl | 24.05.2027 https://m.ed-
U cpeia OOUTaHUS $00.ru/ WXWAVSS56F
131 O606menne no teme «OpraHu3Mbl 1 24.05.2027
U cpesia OOMTaHUs)
13 O06o0061IeHne Mo TeMe « IKOIOTHS | 25.05.2027 | pitps://m.ed-
BHUJIOB Y TIOMYJISILII» $00.ru/T3R3FWNON
133 O6o611eHue 110 TeMe «DKOIOTHS . 25.05.2027
BHJIOB U ITOMYJIALIAN
134 O6o6menue mo Teme «bruocdepa — | 26.05.2027 | pitps://m.ed-
rio0anbHas PKOCUCTEMa 500.1u/T3R3IFWNON
135 O6061mmenue no Teme «buocdepa — | 26.05.2027
I00aTbHAS YIKOCHCTEMAY)
136 O606menue 10 Teme «brochepa — | 26.05.2027
rI106anpHast IKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I1O 136 75

[NPOIT'PAMME




IMPOBEPAEMBIE HA EI'3 10 BUOJOI'UM TPEBOBAHMUS K PE3Y JIb-
TATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPO-
I'PAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM 0CBOe-
NpoBePsSIEMOro HHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUsA o0pa3oBaHusi

CdopMupoBaHHOCTH 3HAHUW O MECTE€ M POJU OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B QOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHA-
YYHOW KapTHHBI MHUpA, B MO3HAHWH 3aKOHOB MPUPOIBI M PEIICHHU
KH3HCHHO Ba)KHBIX COLMAIbHO-ITHYECKUX, IKOHOMHUYECKUX, IKOJIO-
THYECKHUX MTPOOJIEM YEIIOBEYECTBA, a TAK)KE B PEIICHUH BOIIPOCOB pa-
[IUOHAIILHOTO TIPUPOJIOTIOIB30BAHMS, B (POPMUPOBAHUN IIEHHOCTHOTO
OTHOILIEHHSI K IPUPO/IE, OOIIECTBY, YSIOBEKY; O BKJIAJC POCCUHCKHUX

1 3apyO0eKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTUH

Bnanenue cucremoii 3HaHMI 00 OCHOBHBIX METOAaX HAYYHOT'O MO3HA-
HUSl, UCTIOJB3YEMbIX B OMOJIOTUYECKUX HUCCIEIOBAHUSAX JKUBBIX 00B-
€KTOB U IKOCHCTEM (ONHMCaHHE, U3MEPEHHE, IIPOBEACHUE HaOII01e-
HUI); crioco0amMu BbISIBJIEHUSI U OLIEHKH aHTPOIIOI€HHBIX U3MEHEHUM
B [IPUPOJIE.

2 YMeHue BbIIBUraTh TMIIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIBHBIMU
cpelacTBaMu, (GopMynupys 1esb UCCIEA0BAaHUS, aHAIU3UPOBATh I10-
Jy4eHHbIE PE3yJIbTaThl U JI€1aTh BHIBOJIBI.

BeisiBIIeHNE 3aBUCMOCTH MEXY UCCIENYeMbIMH BEJIMUYMHAMH, 00b-
SCHEHHE IOJyYSHHBIX pe3yJbTaTOB M (POPMYIHPOBAHUE BBIBOJIOB C

HCIOJIb30BAHHUEM HAYUHBIX HOHHTHﬁ, TCOPI/Iﬁ M 3aKOHOB

YMeHue BlajeTh CUCTEMON OMOJIOTHYECKUX 3HAHHUM, KOTOpas BKIIIO-
YaeT: OCHOBOIIOJIAraroIye OMOJIOrnYeCKue TEPMUHBI U TIOHSTHS (KU3Hb,
KJIETKa, TKaHb, OPT'aH, OPTaHU3M, BH/I, TOMYISIUS, IKOCUCTEMA, OHOIIe-
HO3, 6rocdepa; MeTaboIM3M, TOMEOCTa3, KJIETOUHBI HMMYHHTET, OHUO-
cuHTe3 Oelka, OMONOoIMMEpbI, TUCKPETHOCTh, CAMOPETYJISLIMS, CAMOBOC-
3 MIPOM3BEICHNE, HACIIEICTBEHHOCTh, W3MEHUYMBOCTbD, SHEPrO3aBUCUMOCTh,
POCT U pa3BUTHE);

Oouonorudeckue teopuu: kierounas teopus T. llIsanna, M. [neii-
neHa, P. BupxoBa; KJOHaIbHO-CENEKTUBHOTO UMMyHHTeTA [1. Dprux,
N.N. MeunnkoBa, XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH T. Mop-

raHa, 3aKOH 3apopiiieBoro cxocra K. bapa, aponroninonHas reopust




Y. JlapBruHA, CUHTETUYECKAs] TEOPUS IBOIIOLUU, TEOPUs AHTPOIIOTe-
He3a Y. /lapBuHa; Teopus 6uoreonenosa B.H. Cykauésa; yuenune H.1.
BaBuioBa o 1nieHTpax MHOroo0pasusi 1 IPOUCXOXKICHUS KYIbTYPHBIX
pactenuii, yuenue A.H. CeBeprioBa 0 yTsAX U HAIIPaBICHUSIX IBOJIO-
uu, yaenue B.U. Bepranckoro — o 6uocdepe);

3aKOHBI (€AMHO00pa3us MOTOMKOB IEPBOTO MOKOJICHUS, paclierie-
HUS NPU3HAKOB, HE3aBUCUMOT'O HaClelIOBaHMs Hpu3HakoB [. Men-
JIeN1sl; CUEIJIEHHOTO HACAeA0BaHMs [TPU3HAKOB U HAPYLIEHUs CLIETIe-
Hus reHoB T. Moprana; roMoj0ru4eckux psiioB B HACJIEACTBEHHOMN
n3MenunBoctu H.M. BaBunoBa; reHermueckoro pasHoBecus JIk.
Xapau u B. BaiinOepra; 3apoapimeBoro cxoactsa K. bapa; 6uorene-
Tuyeckuit 3akoH J. ['exkens, . Miomepa);

MPUHIIMIIBI (YUCTOTHI TAMET, KOMILIEMEHTApHOCTH ),

npaswia (MuaumymMa FO. JIubuxa, sxosornyeckoil nupaMuabl YUced,
OMOMacchl U SHEPTHUH);

runoTe3bl (koamepsatHoit A.M. Onapuna, nepBuvHOro OynsoHa JIK.

Xomnneitna, mukpochep C. @okca, pudbozuma T. Uek)

YMmenune peliaTh IMOUCKOBBIC OHOJIOrHYECKHUE 3aaa4u; BBIABJIIATL IPU-
YHUHHO-CJICACTBCHHBIC CBA3U MCKAY HCCICAYCMBIMHU OHOIOTMYECKUMH
06’beKTaMI/I, nponeccamMu 1 ABJICHHUAMM, ICJIaTb BHIBOJIbI U ITPOTrHO3LI HA
OCHOBAHMHU IMOJTYYCHHBIX PE3YJILTATOB,

COCTABJIATh TCHOTUIIMYCCKUC CXCMbI CKPCIIUBAHUSA [JISI PA3HBIX TUIIOB
HaCJICAOBAHUS ITPU3HAKOB Y OPpraHU3MOB, COCTABJIATE CXEMBI IICPCHOCA

BCIICCTB U SHCPTHUU B 3KOCUCTEMAX (I_ICHI/I IUTAaHWs, INIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEXY CTPOCHUEM U (YHKIIH-
SAMU. OPraHOMAOB, KJICTOK PA3HBIX TKaHGI\/’I, opradHaMy U CHUCTEMaMU
OpPraHOB y PaCTEHUH, )KUBOTHBIX M YEJIOBEKa; MEX/1y ATallaMi OOMeHa
BEUIECTB; dTallaMM KJIETOYHOTO IIMKJA M JKU3HEHHBIX LIMKIIOB Opra-
HU3MOB, 3TallaMH 3M6pI/IOHaJ'II)HOFO Pa3sBUTHA, TCHOTHUIIOM U q)eHOTI/I-
oM, eHoTunoM u (akropamu cpeabl 0OUTaHUS; MPOLECCAMH 3BO-
JIOLUY; JBWXKYILMMHU CHJIAMU aHTPONOI€HE3a; KOMIIOHEHTAMM pa3-

JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6J'ICHI/I}IMI/I K HUM OpPraHU3MOB

YMmenune BBIIACIIATh CYIICCTBCHHBIC ITPU3HAKHA:

CTPOCHUA BUPYCOB, KJIICTOK IMMPOKAPUOT U SYKAPHUOT, OJHOKJICTOUYHBIX
W MHOTI'OKJICTOUYHBIX OpraHU3MOB, BU/IOB, 6I/IOFCOHCH030B, 9KOCHUCTEM
u 6I/IOC(I)CpLI; CTPOCHUSA OPTaHOB U CUCTEM OPIraHOB paCTeHHﬁ, JKHBOT-

HBIX, YCJIOBCKA; ITPOUCCCOB KUZHCACATCIILHOCTH, IIPOTCKAIOIIUX B Op-




TraHU3Max PACTECHHM, ’KUBOTHBIX U YEJIOBEKA; OMOJIOTHUECKUX MPOLIeC-
COB: oOMeHa BemecTB (MeTabosu3M), HHGOPMAIIMK U TIPEBPAILICHUS
DHEPTUH, OPOKEHUS, aBTOTPOPHOTO U reTepoTPO(HOrO THIIOB MUTA-
HUs, (DOTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a, TaMETOreHe3a,
sMOpHoreHe3a, mocTAIMOPHOHAEHOTO Pa3BUTHS, PAa3MHOXKEHUS, UH-
JMBHUIYaJIHHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMOICHCTBHS
T'CHOB, TETEPO3UCa; ICHCTBUI UCKYCCTBEHHOTO 0TOOPA, CTA0MIN3UPY-
IOIIETO, ABIKYIIETO U Pa3phIBAIOIIEro €CTECTBEHHOTO 0TOOpPa; ajlio-
NaTPUYECKOT0 ¥ CUMIATPHUECKOTO BUI000pa30BaHNUS; BIMSIHUS JBH-
JKYIIMX CHJI 3BOJIIOIIMU HA TeHO(MOH/ MOIMYJISIIUH; TPUCTIOCOOICHHO-
CTH OPTraHU3MOB K CpeJic OOMTaHUs, YepeOBaHMsI HAIIPABICHUI BO-

JIIOIMHU; KPYroBOopoOTa BEIICCTB U ITIOTOKA SHCPIUH B SKOCUCTEMAX

ChopMupoBaHHOCTh YMEHUS BBIIEIATH CYIIECTBEHHbIE IPU3HAKY BU-
PYCOB, KJIETOK IIPOKAPHOT U 3YKAPHOT; OJHOKIJICTOUYHBIX U MHOTOKJIE-
TOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOIIEHO30B M IKOCHCTEM; 0COOEH-
HOCTH TIPOLIECCOB OOMEHA BEIIECTB M IPEBPALICHUS SHEPIHU B
KJIeTKe, (OTOCHHTE3a, TIACTUYECKOT0 M SHEPTeTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIUIOJIOTBOPEHHMSI, PAa3BUTHA U DPa3-
MHOXEHUS, WHIUBUYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTreHe3a),
00pbOBI 3a CyIIECTBOBaHUE, ECTECTBEHHOTO 0TOOpa, BHI000pa3oBa-
HUS, TIPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpesie OOMTaHUs, BIAMSHUSA
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHHUH B HKOCHCTE-
Max CBOE MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBpAICHHS dHEP-

ruu B Ouocgepe

YMeHHe HCTIOob30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYE-
CKYIO0 TEPMHUHOJIOTHIO M CUMBOJIMKY JUISl I0Ka3aTeIbCTBA POJICTBA Op-
TFaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBSA3U OPTaHM3-
MOB U Cpefibl OOUTaHMs; EMHCTBA YEIOBEYECKUX pac; HEOOXOAMMO-
CTH 3JI0pOBOT0 00pa3a »KU3HU, COXpAHEHHs pa3HOOOpaszusi BUIOB U

9KOCUCTEM KaK YCJIOBHA COCYHICCTBOBAHUNA NPHUPOABLI M UCTIOBCUCCTBA

YMeHue KpUTUYECKH OLIEHUBATh MHPOPMAINIO OHOIOTHYECKOTO CO-
Jep>KaHUS; HHTEPIPETUPOBATH STHUECKUE aCTIEKTHl COBPEMEHHBIX HC-
CJIIOBaHMI B OHMOJOTHUH, MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpH-
BaTh TNI00ANBHBIE YKOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH, (op-

MHPOBATH IO OTHOHMICHUIO K HUM COGCTBGHHy}O IMO3UITUIO




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHMS

buonorus xak HayKa. ’KuBbIe cuCTEMBI B UX HN3Y4YCHUC

1.1

CoBpemeHHas OMOJI0rus — KOMIUIEKCHAs HayKa. brosnoruueckue Hayku U u3yva-
eMble UMH 1pobieMbl. DyHaaMEHTaIbHbIC, TPUKIIAAHBIC U TOMCKOBBIC HAYUHbBIC
UCCIIeIOBaHMs B OMOJIOTUH.

3HaueHue OHOJOTMU B (POPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOMH
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OHMOJIOTUU B
MIPaKTUYECKON JEATENIbHOCTH YEJI0BEKa: MEAUIIMHE, CEIbCKOM XO3SICTBE, MpOo-

MBIIIUIEHHOCTH, OXPaHe MPUPObI

1.2

’KuBbie cuCTEMBI Kak peaAMeT U3ydeHus: Onosoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CI0KHOCTh U
YIOPSAJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHHU3aLIMsl, CAMOBOCIIPOU3-
BEJICHUE, Pa3/IPaXKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OPraHU3aLMU KUBBIX CUCTEM: MOJIEKYJISPHBINA, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJAIIMOHHO-BUIOBON, SKOCHUCTEMHBIN (OMOTeOIeHOTHYE-
ckuii), 6uochepnsriii. [Iporecchl, MPOUCXOAIIHE B )KUBBIX cucTeMax. OCHOBHbBIC

IIPU3HAKH KHUBOTO. Kuznb Kak q)opMa CYHICCTBOBAaHHA MAaTCpHUU

1.3

Meroasl Ouonorndeckoil Hayku. HaOmroneHnue, usmMepenue, SKCIepuMeHT, CH-
cTemaruzanus, MetaaHanu3. [loHsaTHe 0 3aBUCUMON M HE3aBUCUMOMW MepeMeH-
Hoii. [Imanuposanue sxcnepumenta. [loctanoBka u npoBepka runores. Hynesas
runote3a. [lonstue BeIOOpKH U €€ TOCTOBEpHOCTh. Pa3dbpoc B Gmosormueckux
naHHbIX. OIEHKA JOCTOBEPHOCTH TOTYICHHBIX Pe3yIbTaToOB. [[pHUHMHBI HCKaXKe-

HUA pE3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTaTUCTUYECKOTO TECTA

KneTka kak Onojornueckas cucremMa

2.1

Krnetka — cTpykTypHO-QyHKIIMOHATIbHAS €UHHIA )KUBOTO. MlcTOprs OTKpBITUS
knetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[lnetinen, P. Bupxos). OCHOBHBIE MOJIOXKEHUS COBPEMEHHOM KJIETOYHOM Teo-
pum.

Metoapl MOJEKYISIPHOW M KJIETOYHON OMOJIOTHH: MHUKPOCKOIIHS, XpOMaTorpa-
¢us, snexTpodopes, METOJ MEUEHBIX aTOMOB, TU(GEepeHIINATFHOE IEHTPUPY-

THPOBAHUEC, KYJIbTUBUPOBAHHUEC KIICTOK
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XVMUYECKHI COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHI. Bona n

e€ posib KaK pacTBOPUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAHUH KIIETKH,




TEIUIOPETyNsAui. MUHepalbHbIe BEIIECTBA KIETKU, UX OUOJIOTHYECKAas POJIb.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue nmonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 6enkoB. CTpyK-
Typbl O€TKOBOW MoOJeKyibl. llepBuuHas cTpykrypa Oenka, MEeNnTHAHAs CBS3b.
Bropuunas, TpeTuuHas, yeTBepTUYHas CTPYKTYpbl. [leHarypauus. CBolicTBa
oenkoB. Knaccudukanus 6enkoB. buonorndeckue GpyHKIuu 0EIKOB.
VYrneBonbl. MoHOCaxapuibl, IUCAXapUAbl, OJIUTOCAXAPUIbl U IOIUCAXAPUIBI.
OOmuii mIaH CTpOCHUS U PU3NKO-XUMUYECKUE CBOMCTBA YIiieBOA0OB. bromoru-
Yyeckue (PyHKIUU YTIIEBOJIOB.

Jlunmuaer. ['uppodunsHO-ruapodoOHBIE cBOlicTBa. Kitaccudukamms: JumuaoB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouibl. buomornyeckue QyHKIHH
munuaoB. OO6mue cBoicTBa OMONOTUYECKUX MeMOpaH — TEKy4ecThb, CIOCO0-
HOCTb K CAMO3aMbIKaHUIO, MOJIYIPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. JJHK u PHK. Ctpoenne nykinenHoBbix kuciaot. Hyk-
neotunbl. [lpuHmmn xomriemenTapHoctu. IlpaBuno Yapragda. Crpykrypa
JIHK — nBoitnas cnupanb. MecroHaxoxaenue u 6nonoruueckue ¢pynkimu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monexyiasl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buosno-
ruueckue ¢pynknun AT®. BoccraHoBiieHHBIE NMEPEHOCYUKH, WX (DYHKIMH B
kierke. CekBenuposanue JJHK.

CrpykrypHas 6uosorus: 6MOXUMHYECKHE U OMO(U3HUECKHUE UCCIIEJOBAHMSI CO-

CTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII
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Turbl KIETOK: dyKaprHOTHYECKasi U MpoKapuoTHueckas. CTpyKTYpHO-(QYHKIHO-
HaJIbHBIE 00Pa30BaHUS KICTKH.

Crpoenue mpokaproTHueckol kieTku. KierouHast creHka OakTepuil u apxei.
OCOOEHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenre 1 QyHKIIMOHUPOBAHHUE DYKApUOTHYECKOW KieTKH. IlnazmaTndaeckas
MeMmOpaHa (ra3manemma). CTpyKkTypa miia3MaTHueckoi MeMOpaHnsl. Tpancnopt
BEIIIECTB Yepe3 MIa3MaTuYecKyto MeMOpaHy: naccuBHbIi (uddys3us, obneryén-
Has AuQdy3usi), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[Tonynponumaemocts MeMOpaHbl. PaboTa HaTpuii-KanueBOro Hacoca. JHIOIH-
TO3: MUHOIMTO3, ¢aronuro3. Dk3omuTo3. Kierounas crenka. CTpykTypa H
(GYHKIMU KIETOUYHOU CTEHKH PACTEeHHU, TPHOOB.

Hurormmazma. Ilutozons. [{utockener. JIBukeHwe murToria3mbl. OpraHouibl
kieTkd. OgHOMeMOpaHHBIE OPTaHOWMIBI KJIETKH: HSHAOIUIA3MaTHUECKas CETh
(BIIC), anmapat ['oapaku, TU30COMBI, X CTpoeHHE U HYHKIUH. B3anMocBs3b

OJTHOMEMOpaHHBIX OpraHOMI0B KJIeTKU. CTpoeHHe IpaHy SIPHOTO PETUKYIIyMa.




CunTe3 pacTBopuMBIX OenkoB. CUHTE3 KIIETOUHBIX MeMOpaH. [ naakuii (arpany-
JSIPHBINA) 3HAOIUIA3MaTHUeCKuil petukyinyMm. CekperopHas (GyHKUIMs anmapara
lNonbmxu. Tpancnopt BemiecTB B KieTke. Bakyonun pactutenbHbix KieTok. Kie-
TOYHBIN COK. Typrop.

ITosryaBTOHOMHBIE OPraHOM/Ibl KJIETKH: MUTOXOHAPHUH, TIIACTU/IBL.

Crpoenre u (GyHKIMHM MHUTOXOHIPHNA W TulacTH. llepBUuHBIC, BTOPHYHBIE U
CJIO’KHBIE TUIACTHIbl (DOTOCHMHTE3UPYIOLIMX 3YKAPUOT. XJIOPOIUIACTHI, XPOMO-
IUIACThI, JIEHKOIIACThI BBICIIUX PACTCHUH.

HememOpannsie opranonis! kieTku CTpoeHne u GyHKIMHU HeMeMOpaHHBIX opra-
HOUJOB KJeTkHu. Pubocombl. MukpoduaamenTsl. Mplieunbie KJIeTKH. MUKpO-
TpyOouku. Kierounsiii nentp. CTpoeHue U JBUKEHHE KI'YTUKOB U PECHUYEK.
MukpoTpyOouku 1uTomIa3mMel. LleHTprob.

SAnpo. Obonouka sipa, XpOMaTHH, KapuoILIa3Ma, SAPBIINKHA, UX CTPOCHHE U
¢bynkuuu. SnepHeiii OenkoBeId MaTpuKc. [IpocTpaHCTBEHHOE pacroNoKeHue
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomMaTuHa — TUCTOHBI.

Knerounsle BkiatoueHusi. CpaBHHUTEIbHAS XApPaKTEPUCTHKA KIETOK IYKapuOT

(pacTuTenbHOM, KUBOTHOM, TPUOHOIT)
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AcCCUMWIISIIAS U TUCCUMWISIIIASL — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YuacTue kuciopoga B 0OMEHHbIX
nporeccax. JHepreTuueckoe odecneuenue kierku: npespamienue AT® B 06-
MEHHBIX nporieccax. DepMeHTATUBHBIN XapakTep peakIMi KIETOUHOTO MeTabo-
mu3Ma. DepMeHThl, UX CTpPOEHUe, CBOIlCTBa M MexaHusM jaelctBus. Kodep-
MeHTbI. OTanuus GEpMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-akTu-
BaTOPBI U OETKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX PeaK-
AN OT pa3IMYHBIX (PAKTOPOB.

[lepBHuHBI CHHTE3 OPraHUYECKUX BellecTB B KieTke. PortocunTtes. Ponp xi0-
poriacToB B npotuiecce potocunTe3a. CretoBas u TeMHoBast pa3bl. [IpoykTuB-
HOCTB (oTOCHHTE3a. BinsiHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HavyeHue GOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIIUPYIO-
e 6aKTepuu, KeIe300aKTepuu, cepoOaKTepru, BOIOPOHbIE OakTepun. 3Ha-
YEHHE XEMOCHUHTE3A.

AnarpobHble oprann3Mbl. Busl 6poskenus. [IpogykThl OposkeHUs U UX UCTIOJb-
30BaHME YEIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 0OBEKThl OMOTEXHOIIO-
MU U BO30yaUTENnH 00Je3HE.

AspoOHBIE OPraHU3MBI. DTaIbl YHEPTETUHIECKOTO oOMeHa. [1oroToBUTEeNbHBII

arai. I mukonus — 6CCKI/ICJ'IOpO,Z[HOC PaCIICIVICHUEC TTIFOKO3BbI.




buosnornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poib MUTOXOHApHUI B
nporieccax orojorudeckoro okuciaeHus. [ukmudeckue peakiuu. OKUCITUTEINb-
Hoe pochopunuposanue. [IpenmyrecTBa a3poOHOT0 MyTH 0OMEHA BEIIECTB Tie-

pen aHa3poOHBIM. DPPEKTUBHOCT IHEPTETHIESCKOTO OOMEHA

2.5

Peakuuu matpuyHoro cunresa. [[puHIMI KOMIUIEMEHTAPHOCTH B pEaKIIUIX MaT-
puyHOro cuHTe3a. Peanusanms HacneacTBeHHON MH(opMmanuu. ['eHeTnyeckuii
KOJ, ero cBoicTBa. Tpanckpunuus —marpuanbii cuare3 PHK. [Ipunnune! tpan-
CKPHUIIMH: KOMILIEMEHTAPHOCTh, AHTHUIAPAICIBbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ stanel. Yuactue TpancnoptHeix PHK B OmocunTese Genka.
YcnoBus OuocunTesa 6enka. KonqupoBanue amuHokucioT. Pois pubocom B Ono-
CHHTE3€e OerKa.

Opranu3zaiys reHomMa y IpoKapuoT M SyKapuoT. Perynsius akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®@. XKako0, XK. Mano). Perynsiuus oOMeHHBIX
mporeccoB B kieTke. KieTounslii romeocTas.

Bupychl — HekIeTodHbIe (OPMBI KHU3HU B OOMUTaTHBIC Mapa3uThl. CTpocHUE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a0oeBanus denoBeKa, KUBOTHBIX, pactenuii. CIIN, COVID-19,

COIIMAJIbBHBIC U MCAULIMHCKHC HpO6J'ICMLI

2.6

Knerounslif nuki, ero nepuojisl u peryisiuus. Matepdaza u muro3. OcobeHHo-
CTH IPOLIECCOB, MIPOTEKarOIUX B HTepda3ze. [1oAroToBKa KIETKU K JIEJIEHUIO.
[Ipecunrernyeckuili (MOCTMUTOTUYECKHIT), CHHTETUYECKHI M MOCTCUHTETHYE-
CKUH (IPEMUTOTUYECKUI) IEPUOJIbI UHTEP(a3bI.

Matpuunslii cunre3 JJHK — permukanus. [Ipunnuns! penmmkanuu JJHK: xom-
IIJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIApalIeIbHOCTL. Mexa-
Hu3M pervnkanun JJHK. Xpomocomsl. Ctpoenne xpomocom. TeroMepsl U Telo-
Mepaza. XpOMOCOMHBIA HA0Op KJIETKA — KapUOTHUIL. [UTIIOUIHBIN U Taruion/I-
HBI Ha0OpBI XpoMocoM. ['oMosioruuHble XpoMocoMbl. [10J10BBIE XPOMOCOMBI.
Henenune knetkn — MuTo3. CTaiuu MUTO3a U MIPOUCXOJAIINE B HUX MPOLIECCHI.
Tuner Muto3a. Kaprokunes u nutoknHes. buonornyeckoe 3HaueHre Mutosa. Pe-
TYJISIUS MUTOTUYECKOTO IIUKJIa KiIeTKH. [Iporpammupyemas kietouHas rudesb
— amomnTo3.

(DYHKHI/IOHa.]'H)Haﬂ TCHOMHKA

Opranusm Kak O6MoJoruyeckasi CuctTema

3.1

O)IHOKJ'IeTO‘—IHI)Ie, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpTaHU3Mbl © MHOT'OTKAHE-
BBIC OPraHU3MBI.

®opMbI pa3MHOKEHHS OPraHM3MOB: Oecrosoe (BKII0Uasi BEreTaTUBHOE) U TT0JI0-
Boe. Buapl Oecrosnioro pa3MHOXKEHUS: TTOYKOBaHUE, CHOPYJIAIMs, (parMeHTa-

s, KJIOHUPOBAHUC.




[TonoBoe pazmuoxenue. [lonoBeie kineTku, win rametsl. Meio3. Cranguu Men-
o3a. [loBenenue xpomocom B Mmeiose. Kpoccunrosep. buonorudeckuii ¢MbICT
Mel03a U I0JIOBOTO mpouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE Opra-
HU3MOB.

[Ipen3zaponpiieBoe pasButue. I'ameToreHes y uBOTHbBIX. [l00BbIE K€IE3BI.
OO6pazoBanue u pa3BUTHE MOJOBBIX KiIeTok. CriepmaTorenes u oorenes. Ctpoe-
HUE TMOJOBBIX KJIeToK. OIUIOA0TBOpEHHE M SMOPUOHAILHOE Pa3BUTHUE KUBOT-
HbIX. CITOCOOBI OTIOIOTBOPEHUS: HAPY)KHOE, BHYTpeHHEee. [lapTeHoreHes.
WunuBrayanbHOE pa3BUTHE OpraHU3MoB (oHTOreHe3). Craauu sMOpHuoreHesa sKu-
BOTHBIX (Ha mpumepe Jiarymku). Jpobnenue. Tunsl apodiienus. OcoOeHHOCTH
NpoOJieHus] MIEKOMUTAIOIIKX. 3apO/IbIIIEeBbIe JIUCTKH (TacTpyiaLus). 3aKiaaka
OpPraHoOB Y TKAHEW 13 3apOJIBIIIEBBIX JUCTKOB. B3auMHOe BIusiHNE YacTel pa3BU-
BAIOIIETOCS 3apopbliiia (3IMOpHOHATBHAS MHAYKIMS ). 3aKiIajKa TIaHa CTPOCHHS
YKUBOTHOT'O KaK Pe3yJIbTaT UEPAPXUUYECKUX B3aUMOJCICTBU TeHOB. Biusinue Ha
SMOpPHOHAIIBEHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u paszsurtue xuBoTHbIX. [locTamMOproHanbHbIil iepuos. [Ipsmoe u venpsi-
Moe paszutue. Pazsutue ¢ metamopdo3oM y GECIIO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. brosornueckoe 3HaueHre mpsiMoro U HEMpSIMOTO Pa3BUTHS, UX pac-
MpOCTpaHeHue B pupoe. Tumsl pocTa >KMBOTHBIX. DaKTOPHI PETYISAIUN POCTA
KUBOTHBIX U yenoBeka. CTaauu MocToMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U
yenoBeka. [leproabl OHTOreHe3a yenoBeka.

Pa3smuoxenue u pazputue pacreHuid. ['ameropur u cnopodut. Meito3 B xu3-
HEHHOM IMKJIe pacTeHuit. OGpa3oBaHue crop B nporuecce Meiiosa. ['ameTorenes
y pactenuil. OmIOgOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOii-
HOE€ OIUIOJIOTBOPEHHUE Yy IBETKOBBIX pacTeHuid. OOpa3zoBaHHE M pa3BUTHE Ce-

MeHH. MeXxaHnu3MEI pPEryjisiniv OHTOIrCHE3a y paCTCHI/Iﬁ " )KUBOTHBIX
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I/ICTOpI/Ifl CTAHOBJICHUA WU Pa3BHUTHA I'CHCTHUKU KAaK HAYKH. OCHOBHBIC T€HETHYE-
CKHE MOHITUS U CHMBOJIBI. I OMOJIOTHYHBIE XPOMOCOMBEI, aJIJICJIbHBIC I'CHBI, aJIb-
TCPHATUBHBIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u peHCCCHBHLIﬁ IIpHU3HAK, TOMO3UT'0Ta,
reTepo3nuroTa, YncTas JINHUA, FI/I6pI/I,[[BI, I'CHOTHMII, (I)CHOTI/IH. OcHoBHbBIE MCTOJBI
TCHCTUKU! I‘I/I6pI/I)IOJ'IOI‘I/I‘IeCKI/II\/II, III/ITOJ'IOFI/I'—IGCKHﬁ, MOJICKYJIAPHO-

T€HETUYECKUI

3.3

MonorubpuaHoe ckpeniuBanue. [lepBriii 3axkoH MeHenst — 3aK0H eTnHoo0pa-
3usi THOpUIOB MepBoro nokosjeHus. [IpaBuno nomuHupoBaHus. Bropoii 3akon
Menpens — 3aK0H pacleIuIeHns Tpu3HaKoB. [{uTonornyeckue 0CHOBBI MOHOTH-
OpHUIHOTO CKpeluBaHus. [ umore3a YuCTOTH raMer.

AHanuzupyrolee ckpeuuBaHue. [IpomMexxyTouHblll XapakTep HACIEJOBAHHUS.

Pacmiennenue MMPU3HAKOB IPHU HECIIOJIHOM NTOMHUHHUPOBAHUH.




JlurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HEe3aBHCUMOTO
HacJe0BaHus MpU3HaKoB. L{uronornueckrue 0CHOBBI TUTHOPUAHOTO CKPEIBa-
HUSL.

CueruienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CueruieHHOe
HacJIeJ0OBaHUE I'€HOB, HApYUICHUE CLEIJICHUS MEXIy I'eHamMH. XPOMOCOMHas
TEOpUs HACJIECTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBINA MEXAHU3M OIPEAECIECHUS 110JIa. AyTOCOMBI U I0-
JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporamMeTHbId Moji. ['eHernueckas
CTPYKTYpa I0JIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLEMIEHHBIX C I10-
JIOM.

I'enoTun kak nenocrtHas cucrema. [LIeHoTponus — MHOKECTBEHHOE JEHCTBHE
reHa. MHoOXeCTBeHHbIM ajuienu3M. B3auMopeilcTBue HeaulelIbHbIX T'€HOB.

Kommnementapaocts. Onuctas. [lomumepus

3.4

B3aumMoneiicTBue reHOTHIIA U cpeibl TpU GOopMHUpOBaHUM GeHoTHmna. M3meHuu-
BOCTb IIPU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE IIPU3HAKU. BUibl n3MeH4H-
BOCTH: HEHACJIEICTBEHHAs U HACIEACTBEHHAS.

MoaudurkanronHas H3MEHINBOCTh. Pob cperpl B hopMUpOBaHUN MOIU(BHUKALIN-
OHHOU n3MeHunBocTH. Hopma peakiy npusHaka. BapuanyoHHblii psg 1 Bapyuany-
oHHast kpuBas (B. Moranncen). CoiicTBa MOAN(UKAIIMOHHON H3MEHUYMBOCTH.
I'enoTunuueckass M3MeHYUBOCTh. CBONCTBAa T'€HOTUIIMYECKON HW3MEHUMBOCTH.
Buapl reHoTHITNYECKOM N3MEHYMBOCTH: KOMOMHATUBHASL, MyTAallUOHHASI.
KomOuHaTHBHAs ©I3MEHYMBOCTh. Meli03 1 I0JI0BOH Mpoliecc — 0CHOBa KOMOWHa-
TUBHOW U3MEHYUBOCTHU. POJIb KOMOMHATHBHOM N3MEHYMBOCTH B CO3/1aHUU T€HETH-
YeCKOro pa3HooOpasusl B Ipeiesnax OqHOro BUua.

MyranyoHHas N3MEHYMBOCTb. Buibl MyTalyii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M UHIYLIUPOBAHHBIE MYTALUH. SII€pHBIE ¥ HUTOILIA3MATUIECKUE MY-
tanuu. CoMaTHYeCKue U MOJIOBbIe MyTaluy. [I[pMunHbBl BOSHUKHOBEHHS MyTalUil.
MyTareHsl 1 UX BIUSHHE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IIPO-
1ecca. 3aKOH rOMOJIOTHYECKHX PsIIOB B HacieAcTBeHHON u3MenunBoctu (H.U.

BaBI/IJ'IOB). BHesmepHa;I NU3MCHYHNBOCTHb U HACJIICACTBCHHOCTD

3.5

KapI/IOTI/IH YCIOBCKaA. MG)K,HYHapO,Z[Ha}I nporpamMmma UCCJICI0BaHUA TCHOMA Y€JI0-
Beka. MeTopl HU3YyUCHUS TCHCTUKHU YCIIOBCKA! TCHCaHOFquCKHﬁ, 6HI/I3HGL[OBBII>'I,
HHTOFeHeTHLIeCKI/Iﬁ, HOHYJ'ISIHI/IOHHO-CT&THCTH‘IGCKHﬁ, MOJICKYIISIPHO-TCHETHUYC-
CKHIA. COBpeMeHHOG OIpEACIICHUC I'CHOTHIIA: ITOJTHOITCHOMHOC CCKBCHUPOBAHUE,
TCHOTUIIUPOBAHUEC, B TOM YHUCJIC C ITOMOLIBIO HHP-aHaJ’II/Ba. HacnencrBeHHbIe
3a0o0JieBaHus YenoBeKka. [ eHHEBIC U XPOMOCOMHELIC OoJte3nu yenoBeka. bone3nu ¢

HaCJIEACTBEHHOMN npeaApacioJIOKECHHOCTBIO. 3HaueHHE MEIULIMHCKON T€HETUKU B




npeaoTBpaliCHUN U JICHCHUN TCHECTHYCCKUX 3a00s¢eBaHui yenoBeka. CTBOJIOBEIC

KICTKH

3.6

JlomecTukanust U ceiaeKuus. 3apOXKIACHUE CEJICKIIMU U JTOMECTUKAIIMU. YUeHHE
H.. BaBusoBa o ieHTpax npoOUCXOXKACHUS 1 MHOT00Opa3usi KyJIbTYPHBIX pacTe-
Hui. Ponib cenekiuu B CO3AaHNH COPTOB PACTEHUI U TOPOJT )KUBOTHBIX. COpT, MO-
poja, mramMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEACTBEHHON N3MEHUHUBOCTHU
H.W. BaBuoBa, ero 3HaueHUE IS CETICKIIMOHHON paOOTHI.

Mertoapl ceneKMOoHHON paboThl. ICKyCCTBEHHBIN 0TOOP: MacCOBBI U UHIUBH-
JyallbHBIA. DTanbl KOMOMHAIIMOHHON celieKInK. VcibpiTanne nmpou3BoauTeei
10 NOTOMCTBY. OTOOp MO T€HOTUIY C IOMOIIIbIO OIIEHKH (PEHOTHIa TOTOMCTBA
1 0TOOp IO reHOTUIY ¢ noMolubto ananuza JJHK.

HckyccTBeHHBIN MyTareHes3 Kak METO/1 CeJIEKITMOHHOM padoThl. PagunannoHHbIit
U XMMHYECKUN MyTareHe3 Kak MCTOUYHUK MYyTallMi y KyJIbTypHBIX (OpM opra-
HU3MOB. lcnosnbp30BaHHE T€HOMHOTO PEAAKTUPOBAHUS M METOJOB PEKOMOU-
Ha"THBIX JJHK 115 monyyeHnss uCXoaHOro Marepuaia sl CeJIEKIUU.
[Tonmyuenue nonuruion108. BHyTprBroBas rudpuauzanus. biuskopoacTBeHHOe
CKpelrBanue, Win THOpuIuHT. HepoacTBeHHOE CKpelMBaHue, WK ayTOPHUIUHT.
I'ereposuc u ero npuuunnsl. McnonaszoBanue rereposuca B cenekuuu. OtaaiéHHas
rubpuanzanys. [Ipeomonenre Gecriionans MeXBUIOBBIX THOPUAOB. JlOCTHKEHUS ce-

JICKIINH paCTCHI/Iﬁ H JKMBOTHBIX

3.7

OOBEKTBI, UCTIOJIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE Y TKAaHEBBIE KYJIbTYpBI,
MHUKPOOPIaHU3MBI, MX XapaKTepucTHKa. TpaauiimoHHas OMOTEXHOJIOTHS: XJ1e0o-
NIEUCHHE, TTOJIyYeHHE KUCIIOMOJIOUHBIX MPOAYKTOB, BUHOAEIHE. MUKPOOHOIOTH-
yeckuil cuHTe3. OObEKThl MUKPOOMOJIIOTHYECKUX TexHonorui. [IponsBoacTso
0enka, aMUHOKHUCIIOT U BUTaMHHOB. VICKycCTBEHHOE OIUIOAOTBOpeHUE. PexoH-
CTPYKLUS SHLEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX. MeToJ TpaHCIUIaHTAalMH
A11ep KJIETOK.

XpOMOCOMHas U TeHHasi MHKeHepHsl. ICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYH-
poBanue pexkomOonHaHTHRIX JIHK. JlocTikeHust U mepcrneKTUBBI XPOMOCOMHOM
Y TeHHOM MHXeHepuH. MenuHcKke OMoTeXHoJIOruu. Mcrnonp30BaHue CTBOJIO-

BBIX KJIETOK

CucreMa 1 MHOTOOOpa3ne OPraHuIecKoro MUpa

4.1

buonornueckoe pazHooOpasue opranuzMoB. CoBpeMeHHasi CUCTEMa OpraHnuye-
ckoro mupa. [IpuHuumne! knaccudukanuu opraHu3mMoB. OCHOBHBIE CUCTEMATH-
YECKHE IPYIIITBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATENHHOCTH OJJHOKJIETOYHBIX OPraHMU3MOB.

bakTepuu, apxeu, 0IHOKJIETOUHbIE TPUOBI, OTHOKJIETOYHbIE BOJIOPOCIIH, APYTHE




MPOTUCTHI. KosmoHnunanbHbie OpTraHHU3MBI. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OpraHU3-
MOB: aM&OOHIHOE, )KT'YyTUKOBOE, PECHUYHOE. 3allluTa Y OAHOKJIETOUHBIX Opra-

HHU3MOB. Pa3,[[pa}KI/IMOCTI) Y OJHOKJIECTOYHBIX OPraHU3MOB. Taxcucer

4.2

MHorokieroynsle pacteHus. B3auMocCBsA3b 4acTE MHOTIOKJIETOYHOI'O oOpra-
HHU3Ma. TKaHW, OpraHbl U CUCTEMbI OPTaHOB MHOT'OKJIETOYHOTO opranuszma. Op-
raHu3M Kak eauHoe 1enoe. Tkanu pacteHuid. TUITBI pacTUTENBHBIX TKaHEH: 00-
pazoBareiibHasl, IOKPOBHAs, MPOBOJSIIAS, OCHOBHAs, MEXaHHUYECKas.
OcobenHoctr cTpoeHus, (PYHKIMHA H pACMONIOKEHUs TKaHEW B OpraHax

pacTeHui
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BereratuBHbIE ¥ TeHEPAaTUBHBIE OPraHbl pacTCHUM. DYHKIIMYM OpPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUkeHHE MHOTOKJIETOUYHBIX PACTEHUI: TPOITU3MBI
n Hactuu. [lormomenne BOJbI, yTIIEKUCIIOrO ra3a i MUHEPAaJIbHbIX BEIIECTB pac-
TeHUsAMH. Jlpixanue pacteHuid. Juddy3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cUCcTEMBI pacTeHUI. Bpinenenue y pacTeHuid. 3ammra y MHOTO-
KJIeTouHbIX pacteHuil. Kyrukyna. Cpencrsa nacCHBHON U XUMUYECKOM 3allIUTHI.
OUTOHUUBI.

Pa3znpaxxuMocTh M perynsuus y opranu3moB. PasapaxumocTs U peryisauus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BemiecTBa M X 3HAUCHUE

4.5

MHOroKJIETOYHbIE KUBOTHBIE. B3auMOCBS3b 4acTeil MHOTOKJIETOYHOIO Opra-
HU3Ma. TKaHM, OpraHbl ¥ CUCTEMBI OPraHOB MHOT'OKJIETOYHOTO opranuszma. Op-
raHu3M Kak euHoe 11enoe. I'omeocTas. TkaHM )KUBOTHBIX U UyenoBeKa. THIIbI KH-
BOTHBIX TKAHEH: 3MUTENuaIbHas, COEAMHUTENbHAs, MblllIeuHas, HepBHas1. Oco-
OCHHOCTH CTPOCHUSI, HYHKIIUNA U PACTIONIOKEHUS TKaHEH B OpraHax >KUBOTHBIX U

YCJIOBCKaA

4.6

OpraHsl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa tena oprann3moB. CKeneThl OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX )KHBOT-
HbIX. HapyxHblil 1 BHyTpeHHuU# ckenet. CTpOeHUE U TUIIBI COETMHEHUS KOCTEH.
JIBr>KE€HHE MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanue »uBoTHBIX. [IuTanue nos3so-
HOYHBIX XMBOTHBIX. /[pIxaHue xuBoTHbIX. KoxkHOe apixanue. XKabGepHoe u 1né-
TOYHOE JIbIXaHUE.

JIpIXaHHW€e IMO3BOHOYHBIX >KMBOTHBIX. DBOJIOIMOHHOE YCIO0XHEHUE CTPOEHUS
JIErKUX MTO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucreMa denoBeka. MexaHusm
BEHTWIALIMM JIETKUX y NTUL U MICKONMUTAOMX. TpaHCIIOPT BEILIECTB y Opra-
HH3MOB. TpaHCIIOPT BEIIECTB y )KUBOTHBIX. KpOBEHOCHAs cUCTEMA U €€ OpraHBbI.
KpoBeHocHasi cucremMa MO3BOHOYHBIX JKMBOTHBIX. Kpyrum kpoBooOpaiieHus.
OBOJIOIIMOHHBIE YCIOKHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMBI ITO3BOHOUHBIX

’KMBOTHBIX. BrifeneHue Y OpTaHHU3MOB. Brinenenue Y ’KUBOTHBIX. COKpaTI/ITCJIL—




Hble Bakyoau. Opransl BeiienaeHus. CBsI3b MOJIOCTH TENa C KPOBEHOCHOU U BbI-
JeTUTEIbHON cucTeMaMu. BpljiesnieHne y mo3BOHOYHBIX JKMBOTHBIX. 3alUTa y
MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M UX ITPOU3BOIHBIE.

PazpaxuMocTb U peryisuus y opranu3MoB. Pa3ipakuMocThb y 0OIHOKJIETOUHBIX
opranu3moB. Takcucel. PazqpaxuMocTh U peryisiiysi y MHOTOKJIETOYHBIX pac-
TeHUU. POCTOBBIE BelllecTBa U UX 3HAYCHHUE.

HepBHas cuctema u peduieKTopHas peryssius y MHOTOKJIETOYHBIX )KMUBOTHBIX.
HepBHas cuctema u e€ otesnsl. DBOJIIOLUOHHOE YCI0XXHEHHE CTPOSHUS HEPB-
HOW CHCTEMBI y KHBOTHBIX.

PazpaboTtka anroputmMoB u nporpamm i 3¢ (HeKTUBHON PYHKIIMOHATIHHOHN aH-
HOTAllUU T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPraHU3-

MOB, PACT€HUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 310POBLC

5.1

Oprasbl ¥ CUCTEMBI OPraHOB yesioBeKa. OT/IeNbl TOJIOBHOI'O MO3I'a T03BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduexropHast ayra. be3ycioBHbIE M YCIOBHBIE pe-
¢ekcel. ['yMopanbHast peryisinus U SHAOKPUHHAS CHCTEMa KUBOTHBIX U Yello-
Beka. JKee3bl SHIOKPUHHOM CHCTEMBI U UX TOPMOHEI. [lelicTBre ropMoHOB. B3a-
MMOCBSI3b HEPBHOW M SHJOKPHHHOW cucteM. [ mnoramamo-rumnodusapHas cu-

crema. Pedekc u peduiekTopHas ayra. be3yciioBHbIC U yCIOBHBIE pedIIeKChI
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3amumra opranusMa ot 6osezneil. IMMmyHHas cuctema yenoBeka. Kierounsiit u
rYMOpaJbHBIH UMMYHUTET. Bpoxn€HHbIN, MpuOOpeTEHHBIN crenupudyecKuii
uMMyHHTeT. Teopusi KJIOHaJIbHO-CeNeKTUBHOro ummyHutera (I1.Dpnux,
®.M.bepner, C.Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posb Bpoxk-

JIEHHOT'O HMMYHUTCTA B PAa3BUTUN CUCTCMHBIX 3a00JIeBaHUM

5.3

KpOBeHOCHaH cUCTEMA U €€ OpTraHBbI. Cepﬂue, KPOBCHOCHBIC COCYIbI U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepana u e€ perymsuus

54

Jbixanue yenoseka. Auddysus ra3oB uepe3 MoBEpXHOCTh KJIETKH. [IpIxaTens-
Has cucTeMa denoBeka. JlpIxaTenbHash MOBEPXHOCTh. Peryndnus IbpIxaHus.

JlpIxareabHbIe 00bEMBI
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HI/IH_ICBapI/ITCJ'IBHaﬂ CHUCTEMA YCJIOBCKA. OT,I[CJ'IBI MUIICBAPUTCIBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'ILHLIe KCJIC3bI. BHyTpI/IHOJIOCTHOC n BHYTPHUKIICTOYHOC

TIUIIEBApECHUE

5.6

IToxpoBs! U ux npousBoanbie. Oprausl BeiaeneHus. [louku. Ctpoenue u QyHK-
UOHUpPOBaHHE HeppoHa. DuUIbTpaIys, CeKperus 1 00paTHOE BCaChIBAHHE KaK

MeXaHU3MBbl paboThl OpraHoB BbleaeHus. OOpa3oBaHHE MOUYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG yenoBeKka: MplmedHas cuctema. CKeleTHRIS MBIIINBI 1 UX pa60Ta.

CTpOCHI/Ie U THUIIBI COSIMHEHUS KOCTelH




Teopus 3BomMtonMKU. Pa3BuTHe )KU3HU Ha 3emiie

6.1

OpomonnonHast Teopusi Y. Jlapsuua. [Ipeanocbuiku BO3HUKHOBEHUS JapBH-
Hu3Ma. JKu3Hb U HayuHas aesTtenbHocTh Y. /lapBuHa.

JIBmokymiye cuibl 3BOMOIMH BUAOB 1o Y. /lapBuHy (BhICOKass HHTEHCUBHOCTh
Pa3MHOXKEHUS OPraHU3MOB, HACIICJCTBEHHAs] N3MEHYMBOCTh, OOpPHOA 3a CyIie-
CTBOBAHHE, ECTCCTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuarernueckoit Teopun dBoonuu (CTD). HelitpanbHas Teopus
sBosroninu. CoOBpeMeHHas 3BOJIOLMOHHAS] OMOJIOTHS. 3HAUEHHE SBOTIOLUOHHON

TEOpUHU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUpPa

6.2

[Tomynsauus Kak 3jeMeHTapHas €IMHHLA 3BOJoLUU. COBpPEMEHHBIE METOJBI
OLIEHKH F'€HETUYECKOr0 Pa3HO00pa3usi U CTPYKTYpbI omyssiiuil. MizmMenenue re-
HO(OH/IA MOMYIISAIUHU KaK 3JIEMEHTapHOE YBOJIIOLUOHHOE SIBIICHHE. 3aKOH T'eHe-
THueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOPhI (JIBMXKYIIHME CUJIBI) 3BOJIOLMU. MyTalMOHHBIA MPO-
necc. KomOunaruBHas usmeH4nBOCTh. Jlpeli reHoB — ciiydaliHble HEHanpas-
JICHHbIC U3MEHEHHUS YacTOT aJulesied B momymsanusax. D ekt ocHoBarens. Mu-
rpanuu. M3omsanus nomymnsuuii: reorpaduyeckas (mpocTpaHcTBEHHast), Onoo-
rudeckas (pernpoIyKTUBHAS).

EctectBeHHBII 0TOOP — HaNpaBISFOIIHIA (hakTop IBoIFONHUU. DOPMEI €CTECTBEH-
HOTO OTOOpa: NBWXKYIIMHA, CTAOWIM3HPYIOIUH, pa3pbIBAIOMIMNA (JU3PYITHB-
HeIif). [lomoBoii oTOOp.

ITprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPO3BOIIONMU. Bo3HUKHO-
BEHUE NMPUCIOCO0IeHH y opranu3MoB. ApoMopdo3sl u nanoagantauuu. [pu-
MepBbI MPUCTIOCOOIEHUH y opraHu3MoB. OTHOCUTENBHOCTD MPUCIIOCOOIEHHOCTH
OpPraHU3MOB.

Bupn, ero kpurepun u ctpykrypa. BunooOGpasoBaHue kak pe3yinbTaT MUKPOIBO-
mouuu. M3onsmus — kitoueBoil haxktop Bugoodpasosanus. I1ytu u cnocoObl BU-
noo0pa3oBaHus: ajonarpuyeckoe (reorpaduueckoe), cUMIaTpuyeckoe (KO-
JIOTHYECKOE), «MTHOBEHHOE» (MOJMIIONAM3anus, rudpuausanms). Jourens-
HOCTb 3BOJIIOIIMOHHBIX IPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHYECKOTO Pa3HOOOpa3Hs.

Ponb 3BOMIOIIMOHHOI OHONOrMK B pa3pabOTKe HAyYHBIX METO/IOB COXPaHEHMS
O6uopazHooOpasus. MUKPOIBOIIONUS U KOIBOJIOLHUS MMAapa3sUTOB U UX XO35€EB.
Mexanu3mbl (OPMHUPOBAHUS YCTOHYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

O0pBOBI ¢ Helt

6.3

MeTtoasl HU3YyUCHUS MAKPOIBOJIIOLINHA. ITameoHTOIOrHYECKHE METOOBI HU3YUCHHUA

OBOJJIIOIMH. HepCXO,I[HBIe (I)OpMBI n (I)I/IJ'IOPCHCTI/I‘-ICCKI/IC PAABI OPraHU3MOB.




Bbuoreorpapuueckue MeTo s U3ydeHus 3Boonun. CpaBHeHHE GIIOphI U (hayHbI
MaTepruKOB U OCTPOBOB. buoreorpadudeckue odnaactu 3emuan. Buapl-sanemuxu
U PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIOIUH. | eHeTHUeCKre MEXaHU3MBbI 3BOJIIOLIMY OHTOTEHE3a U OSBICHHS 3BO-
JIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyauMenTap-
HBIC OpTaHbl ¥ aTaBU3MbL. MOJIEKyISIpHO-TEeHETHYECKUE, OMOXUMHUUECKHE U Ma-
TEMaTHYECKHE METOJIbI U3y4eHUs 3BoOIMH. ['omMonorunynbie rensl. CoBpeMeH-
HBIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX JICPEBHEB.

XpOMOCOMHBIE MYTALIUH U YBOJIONNS TCHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmiIa) IBOMIONMUA. HeoOpaTHUMOCTh 3IBOJIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTL TCMIIOB 5BOJIFOLINH

6.4

Hayunble runotessl NpOUCXOKICHUS KU3HU Ha 3emie. AOuoreHes u naHcrep-
Mus. JloHayuHbIe IPEACTABICHUS O 3apPOXKICHUU KHU3HU (KpeanmoHusm). ['umo-
T€3a IOCTOSIHHOTO CaMO3apO’KJICHUS KU3HU U €€ ONpoBepKeHHe onbiTaMu D.
Penu, JI. Cnayuanmanw, JI. [1actepa. [IporcxoxaeHue su3HU U aCTPOOUOJIOTHS.
OcHOBHbIE 3Tallbl HeOpraHudeckoil sposonuu. [lnanerapnas (reonornyeckas)
HBOJIOLMUS. XHUMUYECKas 3BOJIOLUSA. AOHMOTCHHBI CHHTE3 OpraHUYECKUX Be-
mectB u3 Heopranndeckux. Ombir C. Mumepa u I'. FOpu. O6pazoBanue momnu-
MepoB u3 MoHoMepoB. Koanepsarnas runore3a A.Ml. Onapuna, runoresa nep-
BuyHoro OyneoHa JIx. XonneiHa, reHerudeckas rumore3a I'. Mémnepa. Pu-
603umsl (T. Yek) u runoresa «vmupa PHK» V. I'mnGepra. opMupoBaHue MeM-
OpaH ¥ BO3HUKHOBEHHE MPOTOKIIETKH.

Wctopus 3emnu u meronsl €€ uydenus. Vickonaemple OpraHn4eckue OCTaTKH.
I'eoxponomnorus u e€ meronpl. OTHOCUTENbHAs U a0COMIOTHASI T€OXPOHOJIOTHSL.
I'eoxpoHOnIOrNYecKas mKaa: 30Hbl, 3pbl, IEPUOJBI, DIIOXHU.

HavansHele 3Tansl opraandeckoi sBosronuu. [1osBieHre U HBOIOLUS EPBBIX
KJIETOK. DBouonus Metabonu3ma. Bo3HukHOBeHME nepBbIX s3kocuctem. CoBpe-
MEHHbIE MHMKPOOHBIE OMOMJIEHKH KaK aHaJIOr MEpBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. I[IpokapuoThl U 3yKapHOTBHI.

[Ipoucxoxaenne 3ykapuor (cuMOMOreHe3). DBOJIIOLUOHHOE MPOUCXOKICHHE
BHUpYyCOB. IIponcxox1eHrne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHUE OC-
HOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOIMH BhICIINX pacTeHUH. OCHOBHBIE apoMOpdO3bI pac-
TeHHni. Beixon pactenuit Ha cymy. [losBiIeHHE CIIOPOBBIX PACTEHUI U 3aBOEBA-
Hue nMHu cymn. CemeHHble pacTeHus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.
OCHOBHBIE ATaITbI BOJIIOLIUHU KUBOTHOT'O MUpPa. OCHOBHBIE apOMOP(O3bI KHUBOT-

HbIX. Benackas gayna. KeMOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX TUIIOB.




IlepBbie Xx0paoBbIE KUBOTHBIE. JKU3HD B BOJE. DBOIIONMS TO3BOHOYHBIX. [Ipo-
ucxoxjaeHue ampuouii u pentunuid. [IpoucxoxaeHne MISKONUTAOIINUX U IITHULL.
ITpunnun ximoueBoro apomopdosza. OcBoeHre 6eCro3BOHOYHBIMU M II03BOHOY-
HBIMH )KUBOTHBIMU CYLIH.

Pa3BuTHe x13HM Ha 3eMJIE 10 ApaM U [IEpUoiaM: apxel, IPoTEPO30H, Majae030H,
Me3030M, KaiiHo30M. OO0Ias XxapakTepUCTHKA KiMMaTa U Ie0JIOTHYECKUX IPOo-
neccoB. IlosBneHre U pacuBeT XapaKTEpPHbIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro yCJIOBHS U BIIMSHUE HA Ta30BbIN COCTaB aTMOc(hephl.

MaccoBble BBIMHpaHHMS — DKOJIOTMYECKHE KPHU3UCHI Ipouuroro. [Ipuumsel u
CJIEJICTBUSI MAacCOBBIX BbIMUpaHUi. COBPEMEHHBII IKOJIOIMUECKUN KPU3HUC, ET0

0COOEHHOCTH

6.5

Pazpgensl v 3agaun anTpomnonoruu. Metosl anTpornoiaoruu. CTaHOBIECHUE MPEI-
CTaBJICHUI O MIPOUCXOKIACHUU 4yesloBeKa. COBPEMEHHBIE HAYUHBIE TEOPHUH.
CxoncTBO yesoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKA.
CBuIeTenbCcTBa CXOACTBA YETIOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-MOP(HOIIOTH-
gyeckue, IMOpHoorndeckue, (u3noaoro-OnoXxuMuIeckue, nopeaendeckue. Ot-
JIMYHS YEJIOBEKA OT )KMBOTHBIX. [IpAMOX0XkKI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM
IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOU CUCTEMBI.
JBmxymye cuibl (pakTopsl) aHTPOIIOreHe3a: OHoIOruIecKue, cornuanbabie. Co-
OTHOIICHHE OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIUN AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE NPEAKH JIIO-
nen. YenoBek ymenbli, IepBble U3TOTOBIEHUS OpYIUN TpyAa. YemoBek npsmo-
XOJSIIMH 1 MepBbIi BBIXO Jt0/Iei 3a npeaensl Appuku. Yenosek reiaenboepr-
CKUI — OOIIMH IPEeJOK HEaHAepTaIbCKOT0 YeJIOBEKa 1 YesloBeKa pa3yMHoro. Ye-
JIOBEK HEaHJECPTAIbCKUI KaK BUJ JIFOIEH XOJIOJAHOTO KiIMMaTa. YenoBek pazyM-
HBI COBPEMEHHOI'O THIA, JEHUCOBCKHI YEIOBEK, OCBOCHME KOHTMHEHTOB 3a
npeaenamMu AQppuku.

DBOJTIOIHS COBPEMEHHOTO uejioBeKa. EcTecTBEHHBIN OTOOP B OMYJIAIUAX YeJI0-
Beka. MyTanMoHHbI npouecc M noiaumopdusM. IlomynsuuoHHBIE BOJIHBL,
npeiid reHoB, MUrpanus 1 «3pQexT ocHoBaTeNs» B MOMYJISALMIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue packl. [lonstue o pace. bonpine pacel: eBporeoniHas (€Bpa3uii-
CKasl), aBCTpaslo-HETpOUIHAsA (IKBATOPUAIIbHAS ), MOHTOJIOM/IHAS (A3UATCKO-aMe-
pukaHckasi). Bpems u myTtu pacceneHus yenoBeka 1o riaHere. EnuHCcTBO uesno-
Beueckux pac. Hayunast HecocTosiTenbHOCTh pacu3Ma. [IpucnocobiieHHocTs ue-
JIOBEKA K pa3HbIM YCIOBHUSAM OKpYKaroullel cpenbl. BiausiHue reorpaduueckoi

Cpcabl U ﬂpeﬁ(pa I'CHOB Ha MOp(bOJ'IOI‘I/IIO u (I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

DKOCUCTEMBI U Npucymue MM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3anaun 3xonoruu. CBsA3b SKOJIOTMH € IPYTUMH HayKaMH.
Metoapl sxonoruu. [lonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B KOJIOTUU: IIPU-
poaHble U 1abopaTopHble. MoaeapoBaHue B 3KOJIOIMU. MOHUTOPUHT OKpYKa-

IOIIEH cpebl: JIOKATbHBIN, PErHOHATBHBIN U TII00ATBHBIN

7.2

Okosorndyeckue (hakTopel U 3aKOHOMEPHOCTH uX aedcTBus. Knaccudukanums
9KOJIOTUYECKUX (PaKTOpPOB: abMOTHYECKHE, OMOTHYECKUE, aHTponoreHHsie. O6-
M€ 3aKOHOMEPHOCTH JEHCTBHSI 3KOoJormueckux (pakropos. IlpaBuino munHm-
myma (K. Imnpenrens, FO. JInbux). TonepanTHOCTh. DBPUOUOHTHBIE U CTEHO-
OMOHTHBIE OPraHU3MBI.

AbuoTtndeckue paktopsl. CBET Kak dKoorudeckuii gaxrop. JlelcTBue pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTPA Ha OPraHU3Mbl. DKOJIOTUYECKUE IPYIIbI pacTe-
HUH ¥ )KUBOTHBIX 110 OTHOILIEHHUIO K cBeTy. CUrHanpHas posb ceera. @ortonepu-
OJIU3M.

Temmneparypa kak skosiorudeckuil gaxrop. JlefictBue TemmnepaTypsl Ha opra-
HU3MbI. [I0MKMIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHNU3Mbl. DBPUTEPMHBIE U CTE-
HOTEPMHBIE OpPraHU3MBI.

BrnaxxaocTs kak skoorndeckuii paxrop. [IpucnocobaeHus pacTeHHIA K TIOIEp-
KaHUIO BoAHOTO OanaHca. Kiaccuduxanus pacTeHuil Mo OTHOLIEHHIO K BOJE.
ITpucnocoOaeHus KUBOTHBIX K HN3MEHEHHUIO BOJAHOTO PEKUMA.

Cpenbl 00MTaHUSI OPraHU3MOB: BOJHAs, HA3EMHO-BO3/1YIlIHAs, IOYBEHHAs, Iy~
OMHHas MMOANOYBEHHAsI, BHyTpUOpraHu3MeHHas. OU3NKo-XuMHU4Yeckue ocoOeH-
HOCTHU cpej obutaHust opraHu3moB. [IpucnocoOieHuss opraHu3MoB K )KM3HU B
pa3HBIX Cpelax.

buonoruueckue purmbl. Bemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJINY-
Hble puTMBL. [Iprcnoco0IeHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHMSIM YCIIO-
BU JKU3HHU.

XKuznennsie popmbl opranu3moB. [Tonarue o xxu3HeHHON Gopme. JKu3HEeHHbIE
(OpMBI pacTeHUM: JepeBbs, KyCTapHUKHU, KYCTAPHUYKU, MHOTOJIETHUE TPaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI )KMUBOTHBIX: TMIPOOMOHTHI, reo0no-
HTBI, a3p0OHOHTBI. OCOOEHHOCTH CTPOEHHUS M 00pa3a KU3HHU.

buotnueckue ¢aktopsl. Buasl 6MOTHYECKHX B3aUMOJCHCTBUNA: KOHKYPEHIIUS,
XHUIIHAYECTBO, cUMOMO03 U ero gopmsl. [lapazutusm, koomneparus, MyTyaiusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpoduueckue B3anmo-
neiictBus (Tonmyeckue, popuyeckue, pabpuueckue). 3HaueHHE OMOTHYECKUX
B3aMMOJICHCTBHI [ CYILIECTBOBAHHS OPraHU3MOB B cpesie ooutanus. [Ipuniumn

KOHKYPCHTHOI'O UCKIIFOUCHHU A

7.3

OKOJIOTUYECKHE XapPaAKTCPUCTUKU TTOMYJIAIHUU. HOHYJI}II_II/I}I Kak OMOJIOTHYecKast

cucrema. Postb HEOTHOPOAHOCTH Cpebl, PU3NUECKUX OAPbepOB U OCOOCHHOCTEH




OHMOJIOTHH BUIOB B (JOPMUPOBAHUHU MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYISIIUH.
OCHOBHBIE IMOKA3aTENH MOMYJISIIUN: YACIEHHOCTb, INIOTHOCTh, BO3pACTHAS U T10-
JIOBAas CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIHSI.
DKoJioruueckasi CTpykrypa nonyisiuuu. OeHKa YucIeHHOCTH NomyJsiiuu. Ju-
HaMHMKa MOIYJISIUU U €€ peryisauus. buornueckuil noreHuuan nomnyssanauu. Mo-
JICTMPOBAHUE JUHAMUKU Nonyaanuu. KpuBbie pocTa YUCICHHOCTH MOMYJISIUHN.
Kpussie BekUBaHUs. Perynsmus 4uciIeHHOCTH TOMYIISIUN: poiib (haKTOpOB, 3a-
BUCSIIMX U HE 3aBUCAILIUX OT TUIOTHOCTH. DKOJIOTMUYECKUE CTPATEruu BUIOB (T-
u K-crparerun).

[TonsTHe 00 3K0JIOTMYECKON HHIIEe BUaa. MectooObutanue. MHOroMepHast MO-
nenb skosiormyecko Humm k.M. XaruuHcona. Pa3mepbl 3KOJ0THMYECKON
Huiu. [loreHnuanbHas U peain30BaHHask HUIIIN.

Bun xak cucrema nonyisanuii. Apeansl BUIOB. Buabl U UX )KU3HEHHBIE CTpaTe-
ruu. 3aKOHOMEPHOCTH TIOBEJEHUS M MUTpallUid >KUBOTHBIX. buosnormueckue

HWHBA3WU 9YKCPOAHBIX BUJI0B

7.4

CooOmiecTBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CBsizu MKy OpraHu3-
MaMu B OuonieHo3€e. DKkocucTeMa Kak oTKpeITas cucrtema (A.Jx. Tencnu). OyHk-
[MMOHAJILHBIC OJIOKH OPraHU3MOB B 9KOCHCTEME: MPOTYIICHTHI, KOHCYMEHTEHI, pe-
nyueHtsl. Tpoduueckue ypoBHH. Tpoduyeckue nenu u ceT. AOHOTHYECKHE
650ku 3xocucteM. [1o4BbI U MBI B SKOCUCTeMax. KpyroBopoT BeliecTB U MOTOK
SHEPTUU B IKOCHCTEME.

OcHOBHBIE TTOKa3aTeIM 3KOCUCTEMBI. bomMacca 1 mpoayKIus. JKOIOTHISCKHE
MTUPAMHEJIBI YUCEN, OMOMACCHI U DHEPTHH.

HampaBrienHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKileccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUU U UX IPUIHHBI. AHTPOITOTEHHBIE BO3/ICHCTBHUS HA CYKIIEeC-
cun. KimumakcHoe coodiectBo. buopaznooOpasue 1 nmoiaHoTa KpyroBopoTa Be-
IIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[Ipupoanbie SKOCUCTEMBI. AHTPOMIOTEHHBIE SKOCUCTEMBI. ATpOdKOCHCcTEMA. AT-
poIleH03. Paznuynst Mex 1y aHTPOIIOTCHHBIMH | MPUPOTHBIMU 3KOCHCTEMaMHU.
Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckas diopa
u payna. CHHaHTpOMNH3AIMs TOPOICKON payHbL bronornueckoe u X03g1iCTBEH-
HOE 3HaYCHHE arpodKOCUCTEM B YPOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMUPOBA-
HHSI OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[TepeHOC PHEPTUU U BEIIECTB MEKIY CMEKHBIMH SKOCUCTEMaMU. Y CTOWYHBOCTh
OpPTraHHU3MOB, MTOMYJISIIII W YKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIO-

T'€HHBIX BO3AE€HCTBUHN
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buocdepa — obmeruranerapHas 0007104Ka 3eMId, TJe CYIECTBYET MU CyIle-
cTBOBaja xu3Hb. Yuenue B.U. Bepuanckoro o 6uocdepe. O6mactu 6uochepsl
u e€ cocrtaB. JKuBoe BeniecTBo Ouocepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHusl Ouocgepbl. OcobeHHOCTH OHMOChepsl Kak
rI100ansHOM 3KOCcHCTEeMBI. JlnHaMudeckoe paBHOBecue B Ouocdepe. Kpyroso-
POTHI BEMIECTB U OMOT€OXMMHUYECKHE IUKIIBI (Yriiepoa, a30Ta). PUTMUYHOCTH
SIBJICHUH B Onocdepe.

3onanbHOCTh OUochepsl. [TonsTue o Guome. OCHOBHBIE OMOMBI CYIITH: TYH/IpA,
XBOWHEBIE JIeca, CMEIIAaHHBIC ¥ IMUPOKOIMCTBEHHBIC Jieca, CTEIH, CAaBaHHBI, ITy-
CTBIHHU, TPOIIMYECKUE JIECA, BBICOKOTOPhs. KimmMar, pacTUTENIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

Crtpykrypa U (yHKIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIUANA U

onocdepHbIx PpyHKIMI

7.6

DKOJOTHYECKHe KPU3KCHI U UX MPUYHHBL. Bo3aelicTBue uenoBeka Ha 6uocdepy.
3arpsi3HeHue BO3AyLIHOM cpeabl. OXpaHa Bo3/lyXa. 3arpsi3HEHUE BOJIHOM CPE/IbL.
Oxpana BoJIHBIX pecypcoB. Pa3pyiienue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
HN3Menenue knumara.

AHTpPONIOr€HHOE BO3/ICMCTBUE HA PACTUTENIbHBIN U KUBOTHBIN Mup. OxpaHa pac-
TUTEIIBHOTO U )KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl Ipupobl. Kpac-
Hble KHUTH. Oco00 oxpansiembie npupoansie Tepputopun (OOIIT). boranuye-
CKHE CaJIbl ¥ 300JI0TUYECKHE TTAPKH.

OCHOBHBIE PUHIIUIIBI YCTONYUBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOIBL. Paru-
OHAJIBHOE MPHUPOJIONOJIL30BAHUE U COXPAHEHHE OMOJIOTUYECKOTO pa3HOOOpa3us

Semi




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIb-
HOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
buonorus. 10 kmacc: yue6. mus obmeodpazoBat. Opranuzanmii: 6a30BbI ypo-
BeHb/B.B. [laceunuk u ap.; nmox pen. B.B.Ilaceunnka.4-y uza., crep.  M.: Ilpo-
ceemienne, 2022.-223 c.: wi. — ( JIuaus xuszuu). buonorus. 11 kiacc: 6a30BbIi
ypoBeHb: yueOHuk /B.B. ITaceunuk, A.A.Kamenckuii, A.M. Py6110B u ap.; mo pe.
B.B.Ilaceunuka. 4-y u3z., crep.  M.: [IpocBemenue, 2022.-227 c.: wi. — ( JIuaus
KU3HHN).

METOINYECKHUE MATEPHAJIBI 1JIS1 YAUTEJIA

1.B.C.PoxnoB. Tematuueckuii 1 UTOTOBBIN KOHTPOJIb. COOPHHUK MPOBEPOUHBIX
pabort. buonorus. 10 knacc. Mocksa 2014r. 3. O.I1.lynkuna. buonorus 6-11
kJyaccel. [IpoBepouHble TECTHI, pa3HOYPOBHEBBIE 3aaHusl. Bonrorpan: Yuurens,
2012r 4. H.A.bornanoB. KoHTposibHO-H3MepuUTENbHBIE MaTeprainbl. buonorus 10
kiacc. ®I'OC. Mocksa. Bako, 2016r. 5. A.A.Kupunenko. buosnorus. Paznen
«OBOJIOLMS OPraHUYECKOT0 Mupa». Teopusi, TPEHUPOBOYHBIE 3a7aHus. JIlernos,
2016r. 6. A.A.Kupunenko. buonorus. Pa3aen «I'enetuka». Bce Tumsl 3aa4.
TpenupoBounas tetpans. Jlernon, 2016r 7. C.M.Konecaukos. buonorus. Pasnen
«9kogorusy. Teopus, TpeHUpOBOYHBIE 3aanus. Jlernon, 2016r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

«Enunas xomnexkuus [L{udposeix O6pazoBarenbHbix Pecypcoy» (Habop mmudpo-
BBIX pecypcoB K yueOnunkam jauHuu B.B. [Taceunuka) (http://school-
collection.edu.ru/). 2. http://bio.1september.ru/urok/ -Matepuainsl k ypoxy. Bce
paboThI, HA OCHOBE KOTOPBIX CO3/IaH CallT, ObLIM OMyOJIMKOBaHbI B razete "buo-
jorusa". ABTopaMH caiita rpojiesaHa 0obliasi padboTa 1Mo CUCTEMaTU3UPOBAHUIO
ra3eTHHIX CTaTel ¢ YYETOM IIKOJIBHON yueOHOM mporpaMmsl 1o npeamety "buo-
norus". 7. http://ebio.ru/ - DnexTpoHHbI yueOHUK «buonorus». CoaepKuT Bce
pazzesibl OMoJIOruu: OOTAHUKY, 300JI0THIO0, AHATOMUIO U (PU3HOJIOTHIO YETIOBEKa,
OCHOBBI ITUTOJIOTMH U TEHETUKH, FBOJIIOIIMOHHYIO TEOPHUIO U IKOJIOTUI0. MOXeT
OBITh PEKOMEHIOBAH YYAIIUMCS JJII CaMOCTOSITENIbHON paboTsl. 8. http://djvu-
inf.narod.ru/ - anexTponHas Oubnuoteka http://biology.ru/index.php - Caiit siBins-
etcst UIaTepHeT — Bepcueli yueOHOTO Kypca Ha KoMnakTaucke "OTkpoitas buomo-
rus’'.
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