OBLIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «BHOJIOI'US»

[Tporpamma no yueOHOMY mnpeaMery "buonorus" naér mpencraBieHHE O LEIH U
3ajjayax u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOJI€HHOM YpOBHE,
ompenensier  o0s3aTesNbHOE  (MHBApHMAHTHOE)  NPEAMETHOE  COZAEpXKaHHWe,  €ro
CTPYKTYpPUpPOBaHHUE IO pazjiejaM M TeMaM, paclpelieieHHe MO KiaccaM, PEKOMEHAYET
I0CJIeI0BATEIbHOCTh U3YyUeHHUs] Y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Ipolecca, BO3PAcTHBIX OCOOEHHOCTEN
oOy4aromuxcs. B nmporpamme mo OMonOruM peann3oBaH MPUHIUI PEEMCTBEHHOCTH C
U3y4YeHHEM OHMOJIOTMM Ha YpPOBHE OCHOBHOrO 00IIEero oOpa3oBaHHMs, Oyarojaps uyemy
IPOCMATPUBAETCS HANPABICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE ONOJIOTHYECKUX 3HAHUH,
OPUEHTHPOBAHHBIX Ha  (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHMUS,
HKOJIOTMUYECKOIO MBIIIIEHUS, IPEICTABIEHUI O 3J0pOBOM 00pa3e KM3HU, Ha BOCIIUTAHUE
OepeKHOro OTHOLICHUS K OKpY:)Karolled npupoaHoi cpeae. B nporpamme mo Ouosoruu
TaKkXKe II0Ka3aHbl BO3MOXHOCTH YydeOHoro mpenmera «buonorus» B peanuzanuu
tpeboBanuit PI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM U
IpEeIMETHBIM pe3yjibTaTaM O00ydeHuss U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
NO3HABATEIbHON  JEATENIBHOCTH  OOydYaloIUXcs IO  OCBOGHHUIO  COJAEp)KaHUs
Ouosiornyeckoro o0pa3oBaHUs Ha YPOBHE CPEJHET0 001ero oopa3oBaHusl.

VYueOHubiii npenmer «buonorus» Ha YpOBHE CpelHEro oOIero oOpa3oBaHUS
3aBepIIaeT OMOJOTHYecKoe 0Opa3oBaHHE B IIKOJE W OPUEHTHPOBAH Ha PAaCIIMpEHUE U
yriayOyieHue 3HaHUM OOy4aromMXCs O JKMBOH HPUPOJE, OCHOBAX MOJIEKYJISAPHOUH H
KJIETOYHOM OWOJOTHUH, AMOPHOJOTMH W OWOJOTUM Pa3BUTHSA, TEHETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, BOJIOLUOHHOTO YYEHHS U SKOJIOTHH.

N3yuenne yuebHoro mnpeamera «buomorus» Ha  yriyOJeHHOM — YpOBHE
OPHUEHTHPOBAHO Ha TMOATOTOBKY OOYyYalOUIMXCA K IOCIEAYIOUEMY MOJYy4YEeHHUIO
OMOJIOrM4ecKoro oOpa3oBaHusl B By3axX M OpPraHM3alUSAX CPEIHEro NMpodecCHOHATBLHOTO
oOpa3zoBanus. OCHOBY €ro COJEp)KaHUsl COCTaBJSET cUCTeMa OMOJIOIMYECKUX 3HAHMM,
NOJYYCHHBIX TNPU H3YYEHUH OOYYaIOUIMMUCS COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHX
paszienoB OMOJIOTUM HAa YPOBHE OCHOBHOTO 0011ero obpaszoBanus, B 10—11 kmaccax 3tu
3HAHMS TOJIy4aloT pa3BuTHE. Tak, pacmiMpeHbl U yriayOieHbl OMOJIOrMYecKUe 3HAHUS O
pacTeHMsiX, JKMBOTHBIX, Tpubax, OakTepusiXx, OpraHu3Me 4YeJOBeKa, OOIIMX
3aKOHOMEPHOCTSIX JKM3HM, JIOTIOJHUTEIBHO BKJIIOUEHBI OHOJIOTMYECKHE CBEICHUS
NPUKIIATHOTO U MTOMCKOBOTO XapaKkTepa, KOTOPbIe MOKHO HUCIIOJIb30BaTh KaK OPUEHTUPBI
JUTSI TIOCIIEYIOIIero BhiOopa npodeccun. BosamMoxHa Takke MHTETrpaiusi OMOJIOrHuecKux
3HAHUI C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOTYYEHHBIMH 00YYaIOIUMUCS TPU U3YYEHUHU
¢bu3uku, XuMum, reorpaduu 1 MaTEMaTHKU.

CtpyKTypa nporpammsl 1o yueOHomy npeamerty "buonorus" orpaxaer cucteMHo-
YPOBHEBBI U 3BOJIIOLIMOHHBIN MOIX0AbI K M3y4eHHI0 61onoruu. CoriacHo UM, U3y4aroTcs
CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUI1 JKUBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHu3aluy, 3BOJIOLUHA OPraHUYECKOTr0 MHpa Ha 3eMJie, COXpaHEeHUs OMOJIOTMYECKOTO
pasHoOOpa3usi mimaHeTsl. Tak, B 10 kjacce W3ydalOTCs OCHOBBI MOJEKYJSIPHON U
KJICTOYHON OHOJOTHH, SMOPUOIOTUU W OHOJIOTHUH DPA3BUTHS, TEHETHKH U CEJEKIIHH,
OMOTEXHOJOTUU U CUHTETUYECKON OHOJIOTHH, aKTyalIU3UPYIOTCS 3HAHUS OOy4aroluXcs
no OOTaHUKE, 300J0THUH, aHATOMHUH, (u3nojoruu yenoseka. B 11 kiacce u3ywarorcs
HBOJTIOIIMOHHOE YUCHHE, OCHOBBI DKOJIOTHH U YUeHHE 0 Ouocdepe.

VYuebubiii peamer «buonorus» mpuszBaH o0ecrnednTh OCBOCHHE OOYYaIOIIMMHCA
OMOJIOrMYECKUX TEOPUM M 3aKOHOB, MJAEH, MPUHIMUIIOB U MpPaBWI, JIEXKAllUX B OCHOBE



COBPEMEHHOU €CTEeCTBEHHO-HAYUYHON KapTHUHBI MUpPa, 3HAHUI O CTPOEHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, TOMyJIsSIud, OWOIeH03a, HSKOCHCTEMBI, O
BBITAIONINXCS HAYYHBIX JOCTIDKEHUSX, COBPEMEHHBIX HCCIEAOBAaHUSX B OHMOJIOTHH,
MPUKIIAIHBIX aClIeKTax OMOIOrHYecKUX 3HaHUM. [IJis pa3BUTHS U MTOAIepKAHUS HHTEepeca
oOydJamuxcss K OHOJIOTMM Hapsay €O 3HAuYUTeIbHbIM OOBEMOM TEOPETUYECKOTO
MaTepuaiia B COJIEPKaHWU TPOTpamMMbl MO OHOJOTHUH TPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJEHUS M PAa3BUTHS TOW WIM HHOM o00JlacTh OWOJNOTHH, BKJIAIOM
OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHHE BaXXHEHIIMX OMOJIOTHYECKUX U
AKOJOTUYECKHUX MPOOIIEM.

Ilenp u3yueHus ydeOHoro mnpeamera «buosorus» Ha YriayOJIEHHOM ypOBHE —
OBJIaJleHue OOYYaIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIBHON OpraHu3aluu
JKUBBIX CHCTEM Pa3HOTO paHra W MPHOOPETeHHE YMEHUN HCIOJIb30BaTh ATH 3HAHUS B
dbopMHUpOBaHUU MHTEpECA K OMpenenéHHON 00acTu npodhecCUOHATbHON AesTeIbHOCTH,
CBS3aHHOW C Ouojorued, WM K BBIOOPY YyueOHOrO 3aBeACHUS JUIS TPOJOJIKECHHS
OMOJIOTrMYECKOT0 00pa30BaHMUS.

JlocTmkeHnne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha yrayOnéHHOM
ypOBHE 00€CIIeYMBAETCS PEILICHUEM CIIEIYIOIINX 3a/1a4:

e OCBOCHHE OOYYAIOIIUMUCS CHCTEMBI OHOJOTHYECKHX 3HAaHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHsIX, KOHIEMIUSAX, THUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBHUjaX, COCTABIAIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHHHU, MHOT000pa3uu U 0COOEHHOCTSAX OMOIIOTUYECKHX CHUCTEM (KIIETKAa, OPTaHU3M,
MOMYJISIIMS, BUJl, OMOTEOIIEHO03, Orocdepa); O BHIIAIONINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSX B OUOJIOTHH;

e O3HAKOMJICHHE OOYYalOIIUXCS C METOJaMU T[O3HAHWUS KUBOM MPHUPOJIBIL:
WCCIIEZIOBATEIbCKIMH METOJaMU OHMOJOTHUECKHX HayK (MOJIEKYISAPHOW W KICTOYHOU
OMOI0TUH, SMOPUOJIOTUHN U OMOJIOTUU PA3BUTHS, TCHETUKHU U CEIEKIIUU, ONOTEXHOJIOTHH U
CUHTETHYECKOW OHOJIOTHH, MaJCOHTOJOTHH, SKOJOTHH); METOAAMH CaMOCTOSITEIbHOTO
MPOBEACHUSI OMOJIOTUUECKUX MCCIIEIOBAHUI B JIaOOpaTOpUu U B Mpupoje (HaOmroaeHue,
U3MEpEHUEe, SKCIIEPUMEHT, MOJICJINPOBAHUE);

e OBJaJeHUE  OOYyYAIOIMIMMHUCS  yMEHHUSMHU:  CaMOCTOATENIbHO  HAXOJUTh,
aHAJM3UPOBaTh U  HUCHOJb30BaTh OMOJOTMYECKYI0 HH(OPMALMIO; TOJIb30BATHCS
OMOJIOTHYECKON TEPMUHOJIOTHEH U CHMBOJIMKOH; YCTaHABIIMBATH CBSI3b MEKIY Pa3BUTHEM
OMOJIOTMM ¥ COLMAJIbHO-3KOHOMHUYECKUMH M JKOJIOTUYECKUMH  IpoOiieMaMu
YeJIOBEUECTBA; OLIEHUBATh IIOCIEACTBUSL CBOEH JEATEIBHOCTH MO OTHOUICHHIO K
OKpY’KaloIel MPUPOTHON Cpefie, COOCTBEHHOMY 370POBBIO M 3/I0POBBIO OKPYKAIOIIHX
JroJieil; 000CHOBBIBAThH U COOIIOATh MEPhl NPO(UIAKTUKH NH(EKIIMOHHBIX 3a00JIEBaAHUA,
npaBWwia TIOBEICHHUS B Tpupojne u obecriedyeHUs 0O€30MacHOCTH COOCTBEHHOU
KHU3HEICATETPHOCTH B YPE3BBIYAMHBIX CHUTYAIUSIX MPHUPOJHOTO W TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHBIEC HAYYHBIE OTKPBITHS B 00J1acTH OMOIIOTHH;

e pa3BUTHE Yy OOYYAIOIIMXCS WHTEIUICKTYaTbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
npoliecce 3HaKOMCTBA € BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMH UCCIIEIOBAHUAMHU
B Ouoyorumum, pemaeMbIMH €0 TpodJeMaMH, METOAOJOTHEeH OHWOIIOTHYECKOTO
UCCIICZIOBAHUSI,  TPOBEACHUS  OKCIICPUMEHTAJIbHBIX  HCCICAOBAaHUM,  pEIICHUS
OMOJIOTMYECKHX 3a7a4, MOJECIUPOBAHUS ONOIOTHIECKIX OOBEKTOB U MPOIIECCOB;

e BOCIIUTaHME y O0YUYAIOUIMXCS [IEHHOCTHOTO OTHOIICHUS K )KUBOU MIPHUPO/IE B LIETIOM
U K OTZICTBHBIM €€ 00BEKTaM U SIBICHUSM; (OPMHUPOBAHHUE IKOJIOTUICCKON, TeHETUYESCKON
TPaMOTHOCTH, OOMIeW KYJIbTYPhl TIOBENCHHS B TPUPOJE; HHTETPALMU E€CTECTBEHHO-
Hay4HbIX 3HAHUM;



e TIpHOOpeTeHUE 00yYarIMUMUCS KOMIIETEHTHOCTH B palroHaIbHOM
IPUPOIONOIb30BaHUM (COOMIOZCHHE TPABHIJI TOBEIEHUS B MPHUPOJE, OXPaHbl BHUJIOB,
IKOCHUCTEM, OHOC(hEPhI), COXPAaHEHUU COOCTBEHHOTO 3[J0POBBS M 3J0POBbS OKPYKAIOIINX
monen (coOmroaeHus Mep NpodUIaKTHKKA 3a0o0sieBaHUM, oOecreueHne Oe30macHOCTH
KUZHENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYAIUSX MPUPOJHOTO U TEXHOTCHHOIO
XapakTepa) Ha OCHOBE UCIOJIb30BaHUS OMOJIOTMUYECKUX 3HAHUHN U YMEHHI B TOBCEAHEBHOU
KU3HU;

e CO3/IaHHUE€ YCIIOBHM JIJII OCO3HAHHOTO BbIOOpa OOYyHarOUMMHUCS WHIUBUAYaTbHOU
o0pa3oBaTeIbHON TPAEKTOPHH, CIIOCOOCTBYIOIIEH MOcienyronemMy npodeccuoHaTbHOMY
CaMOOIIPEICTICHUIO, B COOTBETCTBUY C MHAUBUAYATHHBIMA HHTEPECAMH U MTOTPEOHOCTIMU
peruoHa.

MECTO YYEBHOTI'O IPEJMETA «BUOJIOT'US»

OO61ee ynciio YacoB, OTBEACHHBIX Ha U3yUYE€HHUE OMOJIOTUU Ha YIiayOJE€HHOM YPOBHE
cpeaHero oomiero oopa3zoBanus, coctapisier 204 gaca: B 10 xkmacce — 102 yaca (3 yaca B
Heneno), B 11 kinacce — 102 yaca (3 yaca B HEJEIO).

Ot16op opraHu3alMoOHHBIX (QOPM, METOJOB U CPEIACTB OOy4YeHHUs OUOJIOTHUU
OCYIIECTBIISIETCSI € YYE€TOM CHEHU(PUKA €ro COAEpKaHWs M HalpaBICHHOCTH Ha
OPOJOJKEHHE  OMOJOTUYECKOTO  00pa3oBaHMs B OpraHu3alusaX  CPETHEro
po(hecCHOHAIBHOTO U BHICIIETO0 00pa30BaHUs.

OO0s3aTenbHBIM YCIOBHEM MNpU OOYYEHHMM OHOJIOTMM Ha YriayOJE€HHOM YpOBHE
SBIICTCA TPOBEACHHE JIAOOpATOPHBIX M MpakThueckux pabor. Takxke yuactue
o0ydJaImuXcss B BBIMOTHEHUH MPOCKTHBIX M y4eOHO-HCCIEAOBATENbCKUX padoT,
TEMaTUKa KOTOPBIX OINpPEIENIeTCd YYUTEIEM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBUH.

COIEPKAHUE OBYYEHUA
10 KITIACC

ConepxaHue MPOTPaMMBI, BBIICICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJapcTBeHHOM uToropoii arrectanuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpemeHHasi OuWojoruss — KOMIUIEKCHass Hayka. Kparkas uwcTtopusi pa3BuUTHS
ouonoruu. buonornueckue Hayku W u3ydaeMble UMM TpoOieMbl. DyHIaMEHTaIbHEIE,
MPUKIIA/HBIE U TIOMCKOBBIE HAYYHBIE UCCIIEIOBAHUSI B OMOJIOTHH.

3HaueHue Owojoruu B (HOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [lpodeccun, cBs3anHble ¢ Ouonorueid. 3HAUYCHHE OHOIOTHH B
MPaKTUYECKOW  JESTEILHOCTH  YeJOBEKa:  MEIUIIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIILIJIEHHOCTH, OXPaHe IPUPOIBL.

JdemoHcTpanuu

[optpetsl: Apucrotens, Teodpact, K. Jluaneir, XK. b.Jlamapk, Y. lapBus,
V. Tapseir, I'. Mennens, B. W. Bepnanckuii, WM. II. [TaBnos, M. W. Meunukos, H.
W. BaBunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, JI. K. benses.

Tabmumpl 1 cxembl: «CBsA3b OHOJIOTHH C JpyrdMH Haykammu», «Cucrtema
OMOJIOTUUECKUX HAYK.

Tema 2. ’KuBble cucTemMbl M UX U3yYeHHUE




XKusble cuctembl Kak mpeaMeT u3ydeHus Ouosioruu. CBOMCTBA JKUBBIX CHCTEM:
€AUHCTBO XWMHYECKOIO COCTaBa, MAUCKPETHOCTb M LEIOCTHOCTb, CJIOKHOCTH U
YHOPAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTIaHU3aLMsl, CAMOBOCIPOU3BEICHNUE,
pa3apaxuMoCTh, U3MEHYUBOCTH, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMM >KUBBIX CUCTEM: MOJICKYJIAPHBIN, KIETOYHBIN, TKAHEBBIN,
OpraHW3MEHHBIN, MOMYyJIAIMOHHO-BUIOBOM, SKOCHUCTEMHBIN (OMOTreoneHOTHYECKUIA),
ouocdepnsiid. [Iporeccsl, mpoucxondiiue B >KUBBIX cucTteMax. OCHOBHBIE MPU3HAKH
xuBoro. Ku3Hp Kak Qopma cymiecTBoBaHHs Martepuu. Hayku, u3ydaroniyue >KUBBIC
CHCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alUU.

N3yuenue >xuBbIX cucteM. Mertoasl Ouonornueckoil Hayku. HabOmronenwue,
U3MEPEHHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHaTtne o 3aBUCUMOIl U
He3aBUCUMOW nepeMeHHOU. [lmanupoBanue skcnepuMmenta. llocTaHOoBKa M mpoBepka
runote3. HyneBas rumore3a. [lonarue BbIOOPKM U €€ ngocToBepHOCTH. Pa3bpoc B
Ouonorndeckux JaHHbIX. OlEeHKa TOCTOBEPHOCTH MOJYYEHHBIX Pe3ylbTaToB. [IpuunHb
HCKa)XCHUS PE3yJIbTaTOB SKCIIepUMEHTA. [IoHATHE CTATHCTUYECKOTO TECTA.

JdeMoHcTpanumn

Tabaunel 1 cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HU», «BHOJIIOrMUEcKHe CUCTEMBI»,
«CBolicTBa XKMBOIl MaTepuu», «YPOBHU OpraHU3alUU KUBOH HpUpoabl», «CTpoeHue
JKUBOTHOM KJIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusMay, «buoreonenos», «buocgepay, «MeToabl U3ydeHHs )KUBOU TPUPOIBI».

O6opynoBanue: 1adboparopHoe oOOpyIAOBaHHE HJsi TPOBEICHUS HAOIIOJACHHUIA,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb30BaHWE pPA3IUYHBIX METOIOB NPH H3YYEHUU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTKkH

Knerka — cTpykTypHO-(DyHKIIMOHANBHAS €IUHUIA KUBOTO. MCTOpuUS OTKpBITHS
kinetku. Pabotel P. 'yka, A. JleBenryka. Kinerounas teopus (T. ILIBann, M. llneiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOU KIIETOYHOU TEOPUHU.

MeTo1bl MOJIEKYTSIPHON M KJIETOUHOM OMOJIOTUN: MUKPOCKOIHS, XpoMaTorpadus,
aNeKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIuanbHOe UEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KJIETOK. M3yuenue  (DUKCUPOBAHHBIX  KIemOK.  DJIEKTPOHHas
Mukpockonus. Koughoxanvuas mukpockonus. Bumanvhoe (npudicusHenHoe) u3zyueHue
KJIeMmOK.

JdemoHcTpanumn

Hoptpertsl: P. I'yk, A. Jlesenryk, T. llIBann, M. [lnelinen, P. Bupxos, K. M. bap.

Tabmuielt 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIA MHUKPOCKOID,
«HMcTopus pa3BUTUS METOJOB MUKPOCKOIIMI.

OO6opyioBaHUE: CBETOBOM  MHMKPOCKOI,  MHUKpPOIpPENapaTbl  PaCTUTENIbHBIX,
YKUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass  padora «3ydyeHue METOJIOB  KJIETOYHOM onooruu
(xpomatorpadusi, snektpodopes, nuddeperiuanbHoe neHTpudyruposanue, [T11P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XHAMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOIJIEMEHTHI. Bona n
e€ poJb Kak pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUM KIIETKH,
Terioperyisinui. MuHepanbHble BelecTBa KIETKHU, UX Ouonorumdeckas poib. Poib
KaTHOHOB M aHWOHOB B KJIETKE.

Opranuyeckue BellecTBa  KJIETKU. buonormyeckume mnomumepsl.  benku.
AMUHOKUCTOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBod Mosekyinbl. [lepBuunas




CTpYKTypa OeJka, MenTHIHAas CBSA3b. BTopuyHas, TpeTUUHAsI, YETBEPTUUHASL CTPYKTYPBHIL.
Henarypamus. CpoiictBa OenkoB. Knaccudukammst 6enkoB. buonormdeckne ¢yHKIun
0enkoB. /lpuoHui.

VYrneBoasl. MoHOcaxapuabl, AMCaXapubl, OJUTOCaxapuabl U MOJUCAXaPHUIBL.
OOmuii mnan cTpoeHuss U (PU3UKO-XUMHUUYECKHUE CBOMCTBA YrieBojoB. buojormyeckue
(yHKIUU YIIIEBOJOB.

Jlumuger. T'mapodunbHO-rUAPpOOOHEIE cBoMcTBa. Kimaccudukaiuys JTUTHIOB.
Tpurnuuepuasi, Gochonunuabl, BOCKH, cTepouabl. buonornueckue QyHKIUN JTUITHIOB.
O6mue cBoiicTBa OMOJIOTMYECKHX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TOJYIIPOHUIIAEMOCTb.

Hykneunobie kucinotel. JHK wu PHK. CrpoeHune HYKIEHHOBBIX KHUCIIOT.
Hyxneotuasl. [Ipunnun kommiementapaoctu. [Ipasmio Yapradda. Crpykrypa JHK —
nBOMHas crnupaib. Mectonaxoxaenue u ouonornueckue ¢ynkuuu JJHK. Buast PHK.
Oynkiuu PHK B kieTke.

Ctpoenne wmosekyasl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornueckne ¢ynknuun AT®. BoccraHoBieHHblE NEPEHOCUMKH, UX (QYHKIUU B
Kietke. /[pyeue uyxneozuompugocpamor (HTD). CexsenupoBanue JIHK. Memoow
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouonorus: OHOXMMHUYECKHE U OHO(PU3UYECKHE HCCIIeIOBaHUS
COCTaBa U NMPOCTPAHCTBEHHOHN CTPYKTYpbl OMOMOIIEKYI. Mooeruposanue cmpykmypuol u
@dyHKYULL OUOMONIEKYL U UX KoMNaeKco8. Komnbvromephwiil Ouzaiin u opeaHuiecKuti CUHmes
OUOMONIEKYL U UX HENPUPOOHBIX AHATLO208.

JdeMoHcTpanumn

[Moptpetsr: JI. [Tonuur, Jx. Yorcon, . Kpuk, M. Yunkunc, P.PpaHkiuH,
®. Canrep, C. IIpy3usnep.

[{narpammel: «PacnpenesieHne XUMHUYECKUX 3JEMEHTOB B HEXHUBOU IPUPOIEY,
«PacmpeenieHre XUMUUECKUX 2JIEMEHTOB B )KUBOU MIPUPOIEY.

Tabmuer  u  cxewmsbl: «llepuoanueckass TabiuIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoeKyiIbl BOJIb», «BeliecTsa B cocTaBe OpraHu3mMoB, « CTPOCHHE MOJIEKYJIbI
oenka», «CTpyKTypsl O€nKOBOH Moyekynbl», «CTpoeHHE MOJIEKYl YIJIeBOJIOBY,
«CTpoeHue MojeKysn JAunuaoB», «HykinenHoBble KUCIOTHY, «CTpOEHHE MOJIEKYJIbI
ATO».

OO6opyioBaHue: XUMHYECKas ocy1a U 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHe O€JIKOB C TOMOIIbIO KaueCTBEHHbBIX
peAKLINID.

JlaboparopHasi pabora «lccienoBaHne HYKJIEMHOBBIX KHCIIOT, BBIJEICHHBIX W3
KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema S. CTpoeHue U PYHKIIUM KJIETKH

Tunbel  KIETOK: JyKapuoTHueckas M mHpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00pa30BaHUs KICTKH.

CrtpoeHue mnpokaproTH4YecKko kieTku. Knerounass creHka OakTepuil W apXe.
OcoOeHHOCTH CTpOeHUs] reTepoTpodHOl U aBTOTPO(PHON NPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poib NPOKapuoT B OMOLIEHO3AX.

CrpoeHue U (yHKIMOHHMpOBAHHE 3yKapuOTHUecKOM KieTku. [lnmazmarnyeckas
MeMOpaHa (tazmanemma). CTpyKTypa miazmaTudeckod MemOpanbl. TpaHCopT BEIIECTB
Yyepe3 IUIa3MaTUYecKylo MeMOpaHny: maccuBHbIA (auddysus, obneru€nnas auddysus),
aKTUBHBIN (MEpPBUYHBII M BTOPHYHBIM akKTUBHBIA TpaHcnopt). [lomynmpoHuniaeMocTh
MeMOpaHnbl. Pabora HaTpuii-KaqueBOro Hacoca. DHJIOIMTO3: MUHOLMTO3, (Daronuros.




Ox3omuTo3. Kinerounas crenka. CTpykTypa M (QYHKIUH KIETOYHOM CTEHKH pacTEHUH,
rpu0oB.

Huromnasma. [uto3zons. Ilutockener. JIBmwkeHue muTomiazMel. OpraHOUIbI
kieTkd. OnHOMeMOpaHHbIE OPraHoOWAbl KIETKH: 3Haomnasmatuueckas cetb (OI1C),
anmapat ['oJbKu, TH30COMBI, X CTpOEHUE U PYHKIMH. B3auMocBs3b 0JHOMEMOpaHHBIX
opraHouJioB kjeTku. CTpoeHHE TpaHYISIPHOIO pETHKYyJIyma. Mexanusm HanpasieHus
oenxos ¢ DIIC. CunTe3 pacTBOPUMBIX OeikoB. CHHTE3 KIETOYHBIX MeMOpaH. I'mankuit
(arpanysspHbIN) 3HAOIUIaA3MaTHUYECKUN peTukyinyMm. CekperopHas (yHKIUS armapara
["onbmxu. Moougukayus 6enxos 6 annapame I onvoocu. Copmuposka benxkoe 6 annapame
T'onvoorcu. TpancnopT BElIECTB B KIIETKe. Bakyosn pacTUTeNnbHBIX KIIETOK. KiteTouHbIi

cok. Typrop.
[TonmyaBTOHOMHBIE OpTraHOU/IBI KJIETKU: MUTOXOHJIPHH,
macTuabl. [Ipoucxoscoenue MUMOXOHOPULL u naacmuo. Cumbuocenes

(K.C. Mepeoickosckuti, JI. Mapeyauc). Ctpoenne U PyHKIIUA MUTOXOHIPHUH WU TIIACTH.
[lepBuyHble, BTOPUYHBIE U CIIOXKHBIE IUIACTHABI (POTOCUHTE3UPYIOLUIUX 3SYKapuoT.
XJ10pomaacThl, XpOMOIUIACTBI, IEUKOIIACTHI BHICIINX PACTCHUH.

HemeMOpannbie opranouabl kietku CrpoeHne U (QYHKIMH HeMeMOpPaHHBIX
OpPraHOHUIOB KJICTKH. Pubocomsl. Ilpomesicymounvie Gunamenmot.
MuxkpodunamMeHTsl. Akmunogvle Mukpoguramenmyl. MpblllleuHble KIETKH. AKmuHo8ble
KOMHOHEeHMbl Hembluleynvlx Kiemok. Mukporpybouku. Knerounslii nuentp. Ctpoenue u
JIBIDKEHUE JKTYTUKOB U pecHUYeK. MuKpoTpyOouku 1utoruia3msl. Llentpuons. berku,
aAccoyuuposanHvle ¢ MUKpOQUIAMenmamu u Mukpompyooukamu. Momopusie benxu.

SAnpo. OOonouka sApa, XpOMaTHH, KapuoIia3Ma, SAPBINIKH, UX CTPOEHUE U
byakuuu. SnepHsiil 6enkoBbiii MaTpukc. [IpocTpaHCTBEHHOE PacloI0KEHNE XPOMOCOM B
uHTephazHOM  Aape. dyxpomamun u  2emepoxpomamunr. benku XpomatuHa «—
TUCTOHBL. [{unamuka s0epHou 060104Ky 6 Mumo3se. 0epHuiil mpancnopm.

Knerounsie BxmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON ).

JeMoHCcTpanu

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

Tabnuiel u cxembl: « CTPOCHHUE YYKAPUOTHUUECKON KIIETKN», «CTpOeHUE KUBOTHOM
KIeTKn», «CTpOeHHEe pacTUTENIbHOM KIETKNW», «CTpoeHHEe MHUTOXOHAPUN», «SAapoy,
«CTpoeHune NpOKapuOTHYECKON KIETKN.

OO6opyioBaHUE: CBETOBOM  MHMKPOCKOI, ~ MHUKpPOIpPENapaTbl  PaCTUTENIbHBIX,
KHUBOTHBIX KJIETOK, MUKPOIpenapaThl OaKTepuanbHbIX KIETOK.

JlaGopaTropHasi padora «/3yueHne CTpoeHUS KIETOK PA3JIMYHBIX OPraHU3MOBY.

IMpakTnyeckasi padora «/3ydyeHne cBONCTB KJIETOUYHON MEMOpaHbD».

JladbopaTtopHass pabora «lccienoBanue IuUIa3MoNM3a M JIEIIa3MOJIA3a B
PaCTUTEIBHBIX KIETKaX».

IIpakTnueckass padora «/3ydeHue NIBWKEHHsS LMTOIUIA3Mbl B PaCTUTENBHBIX
KJIETKaxX».

Tema 6. O0OMeH BewiecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccuMHISAIUS M JUCCUMWJISIIMS — JIBE CTOPOHBI MeTabonmu3ma. Tumsl oOMeHa
BELIECTB: aBTOTPOQPHBINA U reTepoTpOPHBIN. YUacTue KUCIOpoa B OOMEHHBIX Mpolieccax.
DHepreTuyeckoe obecneueHue KieTku: mnpespaiieHne AT®D B 0OMEHHBIX Mpolieccax.
@DepMEHTAaTUBHBIM XapakTep peakluil KIeTo4Horo meradonnsma. DEpMEHTHI, HUX
CTpOoeHHE, CBOWcTBa M MexaHu3M jaencTBus. Kodepmentsl. OTinums ¢(epMEeHTOB OT




HEOPraHMYECKUX  KaTajau3aTopoB.  benku-aktuBatoppl W OENKU-MHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX PEAKLUI OT Pa3IMYHbIX (PAKTOPOB.

IlepBHYHBII CHHTE3 OPTrAaHUYECKUX BEIIECTB B KieTke. DoTtocunTes. AHOKCU2eH bl
u oxcueenmuvili pomocunmes y baxmepuii. Ceemocobuparowjue nuemMeHmsl U nueMeHmbl
peaxkyuonno2o yewmpa. Ponb xjopormiacTtoB B mpouecce ¢orocuHTe3a. CBeToBas U
teMHOBast hazwl. Pomoovixanue, Cz., Cs. u CAM-munvt hpomocunmesa. IIpoayKTHBHOCTH
dotocunTe3a. BiusHue paznuyHbIX (PAKTOPOB Ha CKOPOCTH (OTOCHHTE3a. 3HAUYCHHE
dboTocuHTE3A.

XemocuHTe3. PazHoOOpa3ue opraHu3MOB-XEMOCHUHTETHKOB: HUTPUDUIIMPYIOIINE
OakTepuu, Kene300aKkTepuu, CcepoOaKTEpPUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHus3Mbl. Buael Opoxenus. I[IpogykTel OpoxeHuss u uX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHblE  MHKPOOPTaHU3MBl  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTENHN OOTIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTuyeckoro odomena. IloaroroBurenbHBIN
sTamn. ['Mukoan3 — 0eCKUCIOPOAHOE PACILEIIIIEHUE TITFOKO3bI.

buonornueckoe oxkucieHWE, WX KJIETOYHOE JAbIXaHWE. Polb MHUTOXOHIpPUN B
nporeccax Ouonornyeckoro okwucieHus. [luknumdeckue peakuuu. OKUCTUTEIBHOE
dbocopunrpoBanue. Jnepeus membpannozo epaouenma npomoHos. Cunmez ATD:
paboma npomonnou ATD-cunmaszwi. [IpenmyinecTBa a’poOHOTO MyTH 0OOMEHa BEIIECTB
nepes aHadpOoOHBIM. DPPEKTUBHOCTH IHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanumn

[Moptpetsr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii,
B. A. Durensrapar, I[I. Mutuenn, I'. A. 3aBap3us.

Tabnuiel 1 cxembl: «@OTOCUHTE3Y», «DHEpreTudyeckuii obmen», «buocuuTes
oenka», «CtpoeHue GpepMeHTa», « XeMOCHUHTESY.

O6opyIoBaHUE: CBETOBOM MHUKpPOCKON, OOOpYAOBaHME MJii IPUTOTOBIEHUS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/I3ydeHne KaTAIUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha
npuMepe aMuiIa3bl UM KaTaiasbl)».

JlabopaTopHas padora «/3yueHue pepMEHTATUBHOTO pacUICTUIEHUs MEepOKCUaa
BOJIOPOJa B PACTUTENbHBIX U AKUBOTHBIX KIETKAX).

JlabopaTopHas padora «CpaBHEHHE MTPOIIECCOB (DOTOCUHTE3a U XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IbIXaHUS.

Tema 7. HaciiencreeHHass uH(OpMalus U peajn3anus e€é B KJIeTKe

Peakuuu wmatpuuHoro cuHre3a. [IpUHIMO KOMIUIEMEHTaApHOCTH B PEAKIHUAX
MaTpu4YHOro cuHTe3a. Peanusanus HaciencTBeHHOW uHpopmaruu. ['eHeTuUecKuil Ko,
ero cporicrea. TpaHckpuniuss — matpuunblii cuHTe3 PHK. [lpuHnmne! tpanckpunnmu:
KOMILIEMEHTAPHOCTb, aHTUNAPAIIIEIbHOCTh, ACUMMETPUUHOCTD. Co3pesanue MampuyHvlx
PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuuss u e€ srambl. Yuactue TpaHcnopTHeix PHK B OuocunTese Oenka.
VYcnoBus Ouocuntesa 6enka. KogupoBanue amuHokucnot. Poias pubocom B Onocunrese
Oenka.

Coepemennvle npeocmasnenus o cmpoenuu 2enog. OpraHuszanus TIeHOMA Y
MIPOKAPHOT U DYKApHOT. Perynsamus akTHBHOCTH T€HOB Y MPOKapHoT. [ umoresza onepoHa
(®. XKaxko06, XK. Mano). MorexynapHvie mexanuzmvi 3Kcnpeccuu 2eHos y sykapuom. Ponv
Xpomamuna 6 pe2ynayuu pabomel 2eHog. Perymnsiust 0OMEHHBIX MPOIECCOB B KIIETKE.
Kiierounslii romeocTas.




Bupycsl — HekieTouHble (OpMBI KU3HM W oOnuratHble napas3utbl. CTpoeHue
MPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnenuoii yuki JJHK-
cooepacawux eupycos, PHK-cooepaxcawux eupycos, o6axmepuogacos. QObpammuas
MPAaHCKpunyus, pesepmasa, unmezpasda.

BupycHbie 3aboneBanusi denoBeka, KMBOTHBIX, pactenuit. CIIN, COVID-19,
COLIMAJIbHBIE U METULIUHCKHUE MTPOOIIEMBI.

buoungopmamuxa: ummeepayus u awnaruz OGoavwux maccusos («bigdatay)
CMPYKMYPHBIX Ouonrocuyeckux Oanuwvix. Hanomexnonocuu 6 Ouonocuu u meouyune.
Ilpoepammupyemvie ¢hynkyuu 6enxos. Cnocobwvl 0ocmasku 1eKapcms.

JdeMoHcTpanumn

[Moptpetsl: H. K. Konbuos, JI. Y. IBaHOBCKUH.

Tabmumpl u cxembl: «buocunTe3 Oenka», «['eHeTmueckuid kKoa», «Bupycsei»,
«bakrepuodarm».

IIpakTnyeckas pa6ora «Co3znanue Mo BUpycay.

Tema 8. ) KuzHeHHBbIH UK KJIETKH

Kinerounsrit miuki, ero nepuoasl u perynsmus. Uurepdasza u muto3. OcobeHHOCTH
npoueccoB, MnpoTekaromux B  uHTepdasze. [loaroroBka KIETKW K  JIEICHHIO.
[IpecunTeTnueckuii  (MMOCTMUTOTUYECKHM), CHHTCTHYECKHH © IMOCTCHHTETHYECKHUI
(MpeMUTOTHYECKHIA) IEPUOIBI UHTEP(A3HI.

Marpuunsiii cunte3 JAHK — pemnmukanusa. I[lpuanuner permmkanum  JIHK:
KOMILJIEMEHTAPHOCTb, TOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAIIIEIbHOCTh. MeXaHu3M
permmkaunn  JJTHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepsl U Telomepasa.
XpoMOCOMHBIA HaOOp KIETKH — KapUOTUIl. JIMMJIOMIHBIM W TrarIoWJHBIA HaOOpPHI
xpoMocoM. ['omoniornunbie XpoMocoMbl. [10710BbIE XpOMOCOMBI.

Jenenune knetkun — MuTo3. CTaguu MHUTO3a M MPOUCXOMSIINE B HUX IPOLIECCHI.
Tunel muto3a. Kapuokunes u nuutoknHe3. bruonornueckoe 3HaueHUEe MUTO3A.

Perynsiiiust MUTOTHYECKOTO UK KIETKU. [IporpamMupyemast kiietouHasi rTu0emnp
— aronTo3.

Knerounoe sampo, Xpomocombl, (GYHKIMOHAJIbHAS TeHOMUKA. Mexanusmol
npoaugepayuu, oup@epenyuposku, cmaperus u eubeau kiemox. «L{ugpposas knemxay —
ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIEMKU.

JeMoHCcTpanu

Tabmumpl  u  cxembl: «)KU3HEHHBIM IIMKI KJICTKH», «Muto3», «CTpoeHHE
xpomocomy, «Permukanus JTHK».

OGopyIoBaHUE: CBETOBOM MHUKPOCKON, MHUKpompemnapaTel: «MHUTO3 B KIeTKax
KOpEIIKa JyKay.

JladopaTopHas pa6ora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX».

JlabopaTopHas padora «HalnroaeHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKPOIIPETIAPATAX ).

Tema 9. CtpoeHue u pyHKIIUM OPraHU3MOB

buonoruueckoe pasHooOpazue opraHu3zMoB. OJHOKJIETOYHbIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS W KU3ZHEICATEIHHOCTH OJHOKIETOYHBIX OPraHW3MOB.
baktepun, apxeu, OJHOKJIETOUHbIE TPHUOBI, OJHOKJIETOYHBbIE BOJOPOCIH, JIPYTUE
npotucthl. KomoHManpHbIE OPraHU3MBbl.

B3anMocBs3b yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHM, OpraHbl U CHUCTEMBI
opra”oB. Opranusm Kak eguHoe nenoe. ['omeocras.




Txanu pacteHuil. Tumel pacTUTENbHBIX TKaHEil: oOpa3oBaTelibHas, MOKPOBHAs,
NpoBOAIIAs, OCHOBHas, MexaHndeckas. OcoOeHHOCTH cTpoeHus, G(yHKIUH u
PaCIIOJIOKEHNs TKaHEH B OPTaHaX PacTECHUN.

TkaHuM JKMBOTHBIX M 4YelOBEKa. THIBI JXUBOTHBIX TKAaHEW: SIUTENHANIbHASA,
COEMHMTENIbHAS, MbIlIeYHas, HepBHas. OcoOEHHOCTH CTpoeHus, GQYHKUUA U
PaCIIOJIOKEHNS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbBIE U I€HEpPATUBHBIE OpraHbl pacTeHUil. Opransl U CUCTEMBI
OpraHoOB KMBOTHBIX U 4eI0BeKa. DYHKIIMM OPraHOB U CUCTEM OPraHOB.

Omopa Temna opranusmoB. Kapkac pactenuil. CKeleTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHblii W BHyTpeHHHUU cKeneT. CTpO€HHE WM THIIbI
COEIMHEHUS KOCTEN.

JIBI>KEHUE OpraHu3MOB. J[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KT'YTHKOBOE, PECHUYHOE. /[BH)KEHME MHOTOKJIETOYHBIX PACTCHMI: TPOIIM3MBI U HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKa: MbIIIeYHas cucreMa. Peduiekc.
CkeneTHble MBIIIIBI U UX padoTa.

[Intanne opranmsmos. llormomieHue BOABI, YITIEKHCIOTO Ta3a U MHUHEPAIBHBIX
BEIIECTB pacTeHUsIMU. [InTaHWe >KMBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPHUKIETOYHOE
nuuieBapeHue. [lutanne Mo3BOHOYHBIX KUBOTHBIX. OTAEIBI MUIIEBAPUTEIBHOTO TPAKTA.
[TumeBapurensHele kene3bl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

JHpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue xkuBOTHBIX. Huddy3us
ra3oB 4epe3 IOBEpPXHOCTh KiIeTkH. KoxHoe napixanue. JlpIxarenpHas NOBEPXHOCTb.
XabepHoe u né€royHoe apixaHue. JlpIXaHuWE MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
DBOJIIOLIMOHHOE YCIIOKHEHHUE CTPOCHHUSI JIETKUX MO3BOHOYHBIX KMBOTHBIX. /[pIXaTrenbHas
CHUCTEMa 4YeJIOBEKAa. MeXaHM3M BEHTWIALMM JETKUX Yy MTHI W MICKONUTAOIINX.
Perynsmus apixanus. JprxarenbHble 00bEMBI.

TpaHcropT BemieCTB y OpraHu3MoOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHU.
Tpancnopr BemecTB y *’uUBOTHbIX. KpoBeHOCHas cuctema u €€ opranbel. KpoBeHocHas
CUCTEMa IT03BOHOYHBIX KUBOTHBIX M 4esioBeka. Cepale, KpOBEHOCHBIE COCYNIbl U KPOBb.
Kpyru kpoBooOpartiieHus. DBOIIOLIMOHHBIE YCIOKHEHUS CTPOSHUSI KPOBEHOCHON CHCTEMBI
MO3BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenue y oprannsmMoB. BeineneHne y pacteHmil. Bpiaenenue y >KMBOTHBIX.
Coxpartutenbhble Bakyoiu. Opranbl BbaeneHus. OuiabTpaius, cekpeuus U oOpaTHOe
BCaChIBaHWE KaK MEXaHU3Mbl paboOThl OpraHoB BbiAeseHUs. CBS3b MOJOCTU Tela ¢
KPOBEHOCHOM U BBIJICTUTEIBHON CUCTEMaMH. BblieneHue y no3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenne u (yHkuuoHupoBanue Hedpona. OOpasoBaHHEe MOYH Y
YEJI0BEKA.

3amura y opraHu3MoB. 3allliTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuit
M LHUCThl MPOCTEHMIIMX. 3allMTa y MHOTOKJIETOYHBIX pacteHuid. Kyrtukyma. Cpencrtsa
MMaCCUBHOM M XMMHYECKOM 3aIIUThl. @UTOHIIUIHI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpPOBBI M MX IPOM3BOJHBIE. 3aluTa
opranu3Ma oT Oose3Heil. IMMyHHas cuctema dyenoBeka. KieTouHslli U rymopaibHbIN
UMMYHUTET. Bpoxa€Hublii n mpuoOpeTéHHbli cnenuduueckuii uMMyHHTET. Teopus
KJIOHaNIbHO-ceNeKTuBHOro ummyHnurera (II. Opaux, @. M. bepuer, C. Tonerasa).
BocnanurenbHple OTBETHl OpraHU3MOB. Poilb BpPOXXKIEHHOTO MMMYHHUTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JI€BaHU.

Pasgpaxxumocts U perymnsauus y opranusMoB. Pa3znpakumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucsl. PazapaxxumocTts U peryisinus y pacteHui. PocToBblie BelecTsa u
UX 3HAYCHUE.



HepBHas cucrema u peduiekTopHas peryisuus y *UBOTHbIX. HepBHas cuctema u
e€ OoTAesbl. DBOJIIOLMOHHOE YCIOXHEHUE CTPOEHHS HEPBHOM CHUCTEMBI y YKUBOTHBIX.
OTtaenbl TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduiekTopHas ayra.
besycnoBHbIE U yCIIOBHBIE PEIICKCHI.

I'ymopanbHas perynisius ¥ SHIOKPUHHAs CUCTEMA )KUBOTHBIX U uenoBeKa. JKemnessl
SHAOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JIeHCTBHE TOPMOHOB. B3auMOCBs3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpauumn

[Toptper: U. I1. I1aBnoB.

Tabmunel 1 cxeMmbl: «OJHOKIETOUHbIE — BOAOpociHn», «MHOroKiIeTouHbIe
Bofopociny, «bakrepun», «IIpocreitmme», «Opranbl HBETKOBBIX pacTeHUI», «CUCTEMBI
OpraHoB TIO3BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu
pactenuit», «KopHeBbie cucremer», «CtpoeHue credns», «CTpoeHHe JIUCTOBOU
IJIaCTUHKW», « TKaHU XKUBOTHBIX», «CKeneT yenoBeka», «llumeBapurenpHas cucteMay,
«KpoBeHocHast cucteMa», «JlpixaTtenpHas cucreMa», «HepBnHas cucrema», «Koxay,
«MpIieynass  cucrema», «BplienuTenbHas —cuctemMay, «OHIOKPUHHAs CHCTEMay,
«Ctpoenne Mmpimp», «MMmynuTer», «Kumeynonosnoctusiey, «CxeMa NUTaHHS
pacteHuii», «KpoBEeHOCHbIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIIPBI»,
«Ctpoenue mnanapun», « BHyTpeHHee cTpoeHue 10KAeBOro uepss», «HepBHas cucrema
pb10», «HepBHas cucrema narymkn», «HepBHas cucrema npecMblkaromuxcs», « Hepsuas
cucreMa ntuiy, «HepBHas cucrema miekonurtamuxy», «HepBHas cuctema 4yenoBekay,
«Pedmexcy.

OO6opyioBaHUE: CBETOBOM  MHUKPOCKOI,  MHUKpOIpenaparbl  OJAHOKJIETOYHBIX
OpraHU3MOB, MUKpPOIIpENapaThl TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIMH HACEKOMBIX,
UTJIOKOKUX, JKUBBIE DK3EMIUISIPhl KOMHATHBIX pPAacTEHUH, repbapuu pacTeHUN pasHBIX
OTZEJIOB, BJAXHBIE MpPENapaTbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJIJIEKIIMHU
O€CIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4eJoBeKa, OOOpYAOBAaHHUE I JEMOHCTpAlUU
MOYBEHHOT'O U BO3JAYIIHOTO NMUTAHUS PACTEHUH, pacUIEIUICHUs Kpaxmalia U OeNIKOB MOJ]
neiictBueM (epMeHTOB, 00OpyAOBaHUE ISl JEMOHCTPALUMU OMBITOB MO H3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeNbHbIX JIBUKEHUN, MOJIENU TOJIOBHOIO
MO3ra pa3IuYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yyeHrne TKaHEW paCTEHUIN.

JlaGopaTropHasi padora «/3yueHne TkaHeN KUBOTHBIX).

JladopaTopHas pa6ora «/I3ydyeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PasMHoOKeHHe 1 pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: OecIoioe (BKIII0Yasi BEr€TaTUBHOE) U ITOJIOBOE.
Bunelt  Oecroyioro  pasMHOKEHHSA:  [OYKOBaHUE, CHOPYJSALUs, (parMeHTanus,
KJIOHMPOBAHHUE.

[TonoBoe pasmuoxkenue. [looBbie KiIeTKH, Wi raMeTsl. Meio3. Ctaauu merosa.
[ToBenenue xpomMocoMm B Meio3e. KpoccuHroBep. buonornyeckuid CMbICT Meo3a H
MOJIOBOTO Mpoliecca. Melo3 U ero MecTo B dKU3HEHHOM IMKJIE OPTaHU3MOB.

IIpensaponsiiieBoe pasButue. l'ameroreHe3 y >KUBOTHBIX. [losoBbIE JKemne3bl.
OOpa3oBaHMe M pa3BUTHE IMOJOBBIX KieToK. CrnepmaroreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre W 3MOpPHOHAJIbHOE  pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIO/IOTBOPEHHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O
pa3BUTUU OPraHu3MOB. Mopghocenez — o00Ha u3 21aéHbIX NpoOIEM IMOPUONOLUM.




Konyenyusa mopgocenos u mooenu mopgocenesa. Ctagum sMOpruoreHe3a )KMBOTHBIX (Ha
npuMmepe  Jsrymku).  JpoGnenuwe. Tunel  npoOnenus. /Jlemepmunuposannoe — u
HedepMuHuposannoe opoonenue. bracmyna, munvr 6aacmyn. OcoOEHHOCTH APOOICHUS
MJIEKOTIUTAIOMIMX. 3apOAbIIIEBbIC TUCTKU (TracTpynisanus). 3aKiajka OpraHoB U TKaHel u3
3apOABIIIEBBIX JUCTKOB. B3anMHOE BIMSHHUE 4YacTeld pa3BUBAIOLIETOCS 3apojbllia
(oMOpHoOHanbHas MHAYKLIMS). 3akKiajka IUIaHa CTPOEHUs KUBOTHOIO KaK pe3yJbTaT
UEPApXUUECKUX B3aMMOJICHCTBUNA TEeHOB. BriusHue Ha SMOpHUOHAIBHOE pPa3BUTHE
Pa3TUYHBIX (PAKTOPOB OKPYKAIOILIEH CPEIbI.

Poct u pa3zsutue xuBoTHBIX. [TocTamMOproHaneHelil nepuoa. IIpsimoe u Henpsimoe
pazButue. PazBute ¢ meraMopo3oM y O€CTIO3BOHOUYHBIX U MO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaUYE€HHE NPSIMOTO U HENPSIMOTIO pa3BUTHSA, MX PACHPOCTPAHEHUE B
npupoe. Tumsl pocta )XKUBOTHBIX. DAKTOPHI PETYISALUNUUA POCTA )KMUBOTHBIX M YEJIOBEKA.
Cragun nocTaMOPHOHAIBHOTO Pa3BUTHUS Y )KMBOTHBIX M uesoBeka. [leprnopl oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYECKHEe MPOIIECCHI.

PasmHoxenue wu pasButue pacteHuil. ['amerodpur um cmopodur. Meito3 B
KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue crop B Ipoliecce Mmeiio3a. ['ametorenes y
pacteHuid. OIIOZOTBOPEHNWE W Pa3BUTHE PACTUTENBHBIX OpraHu3MoB. /J[BolHOE
OIIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJiiii OHTOI€HEe3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpanumn

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

Tabnuel  u  cxeMbl: «BereratTuBHOoe pasmMHOXeHue», «Tumbl  Oecronoro
pa3MHOXEHUs», «Pa3MHOXXEeHHME  XJIaMUJOMOHaJbl», «Pa3MHOXXEHHE  HBIJIEHBI»,
«PasmHOXeHHne ruape», «Menos3y, «XpomocoMmbl», «l'amerorene3», «CTpoeHue
AULIEKJIETKH U ciepMaTo3ouna», «OCHOBHbIE CTaIuU OHTOreHe3ay, «IIpsMoe u Henpsimoe
pa3zButue», «Pa3BuTHe Malckoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JATYIIKH»,
«/IBOMHOE OTUIOOTBOPEHUE Y IBETKOBBIX PACTEHU», « CTPOCHHE CEMSH OJHOJOJIBHBIX U
JIBYIOJIbHBIX PACTeHUI», «KU3HEHHBI LUKI MOPCKOW KamycTbD», «KU3HEHHBIM LUK
MXxa», «  KU3HEHHBIN [IUKJI NAOPOTHUKAY, <« KU3HEHHBIN UK COCHBI.

O6opyioBaHUE: CBETOBOM  MHMKPOCKOI, ~ MHUKpOINpenaparbl  SHWIEKIETOK U
CIIEpPMATO30M 0B, MOJIENb «L{MKII pa3BUTHS JIATYIIKN.

JlaGoparopHasi padora «/3ydyeHue CTpOECHHUS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax.

IIpakTuyeckass padora «BbIABICHHME NPU3HAKOB  CXOJACTBA  3apOABILICH
MIO3BOHOYHBIX KUBOTHBIX).

JladopaTopHas padota «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. T'eHermka — Hayka O HACJIEACTBEHHOCTH H HW3MEHYHMBOCTH
OPraHu3MoB

Ucropus craHoBNIeHUss W Pa3BUTUS T€HETUKHU Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeyecTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKU. PaboThI
H. K. Konbuosa, H. W.BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, FO.
A. @unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IOHATHS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE T€HBl, AIbTEPHATUBHBIE MPU3HAKH, TOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TeTePO3UT0Ta, YUCTasg JUHHS, THOpUAbI, TeHotur, ¢eHotun. OCHOBHBIC
METObI TeHETUKHU: THOPUIOIOTHUECKUH, IIUTOJIOTUIECKHH, MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHcTpanuu



[Moptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. Y. BaBuios,
A. H. benozepckuii, I'. . Kapnieuenko, FO. A. ®unumnaenko, H. B. Tumodees-PecoBckmii.

Tabuuiibl U cxembl: «MeToIbl TeHETUKNY», «CXeMBbI CKPEIIIMBAHUS.

JlabopaTopHasn padora «/lpo3oduia kak 00bEKT FreHETUUECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorudpuanoe ckpeniuBanue. [lepBblil 3akoH MeHenst — 3aKOH e AMHO00pa3usl
ruOpuioB nepBoro nokosieHus. [IpaBuno gomuHupoBaHusi. Bropoit 3akon Mengens —
3aKOH  pacileryieHus Npu3HakoB. LlUTojormvyeckue OCHOBBI ~ MOHOTHOPHUIHOTO
CKpelmuBaHus. [ umores3a 4ucToThI ramer.

AHanuzupymoliee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HaclieJOBaHUS.
Pacuiennenre npu3HakoB NpU HEMIOJIHOM JTOMHUHUPOBAHUHU.

Hurubpunnoe ckpemmBaHue. Tpetuit 3akoH MeHnenss — 3aKOH HE3aBUCHUMOTO
HacJIeI0BaHUs IpU3HAKOB. LluToNornyeckrne OCHOBBI AUTMOPUIHOTO CKPEILIMBAHMSL.

CuernneHHoe HacienoBanue npusHakoB. Paborel T. Moprana. CuernieHHoOe
HAcJEeAOBaHUE T'€HOB, HApYLIEHUE CLEIUICHUS MEXAY IeHaMH. XPOMOCOMHAasi TE€OpHs
HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHW3M ONPEAEICHHs MoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U reTeporaMeTHbIi noi. ['eneTnyeckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CIETUIEHHBIX C TOJIOM.

I'enoTun kak nenoctHasa cucrema. [neiioTponust — MHOKECTBEHHOE JEUCTBUE TEHA.
MHOK€eCTBEHHBIN AJUICIIU3M. B3aumonencrsue HEaJJIETIbHBIX TEHOB.
Kommnementapuocts. Dnuctas. [loamumepusi.

I'eneTnyecknii KOHTPOJIb Pa3BUTHS PACTCHUM, KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTIOTHYECKUX TPOIECCOB, MOBEACHUS M KOTHUTHBHBIX (yHKIUH. ['eHeTHueckue
MEXaHU3MbI CHMOUOTEHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH — MMapa3uT» U «XO35UH
— MuKpoOuom». ['eHeTHueckue acmeKThl KOHTPOJII U HW3MEHEHHsI HacleIACTBEHHOU
uH(pOpMaIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCcTpan U

Iloprpertsl: I'. Mennens, T. Mopran.

Tabaunel u cxemsl: «IlepBbiii 1 BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
Menpens», «Ananusupyromee ckpeunuBanue», «HemomHoe — nmomumHHpoBaHHE»,
«CrerieHHOe HaclieJJoBaHUE MPU3HAKOB y Apo3oduibl», «['eneruka monay, «Kapuotun
yenoBekay, «Kapuorun apozodunb», «Kapuotun nrunb», «MHOXKECTBEHHBIN
alenusm», «BzanMoaencTere reHoBy.

OGopyoBaHue: MOJIETh ISl JEMOHCTPAIMU 3aKOHOB €AMHO00pasusi THOPUIOB
IIEPBOr0 TOKOJIEHUSI M PACIICIUIEHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALIMU 3aKOHA
HE3aBHCHMOIO HAcCJIEIOBAHUS MPU3HAKOB, MOJENb Uil JEMOHCTPALMHU CUEIJIEHHOTO
HacJIeI0BaHUsl IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKporpenapar: «po3odunay.

IMpakTnyeckasi padora «/3ydeHne pe3yibTaTOB MOHOTUOPHUIHOTO CKPEIIUBAHUS
y Ip030(HITBI.

IMpakTnuyeckasi padora «/I3ydyeHue pe3ynbTaToB TUTHOPUTHOTO CKPEIIUBAHUS Y
TPO30(HITBD».

Tema 13. 3axK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u  cpeabl npu  GopmupoBaHuU  (EHOTHIIA.
N3MenunBoCTh mnpu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE TMpPU3HAKU. Buasl
VM3MEHUYHMBOCTHU: HEHACJIECACTBEHHASI M HACIIEICTBEHHAS.




MonudukanmonHass ~ U3MEHYMBOCTb. Poinb  cpeapl B (POPMHUPOBAHUU
MOIU(UKAMOHHON M3MeHYnBocTH. Hopma peakumu npusHaka. BapuannoHHBIN psg u
BapuannonHas kpuBas (B. Moranncen). CBoiicTBa MOau(DUKAIIMOHHON U3MEHYMBOCTH.

I'eHoTununueckass W3MEHUMBOCTh. (CBOWCTBA T'€HOTHIMYECKON HW3MEHUYUBOCTH.
Bunbel renoTUnueckoi N3MEHYUBOCTH: KOMOMHATHUBHASI, MyTaIl[MOHHAS.

KomOunatuBHas wu3MeHUMBOCTh. Meiio3 U TMOJOBOM mpolecc — OCHOBA
KOMOMHATHUBHOM HW3MEHYMUBOCTH. PONb KOMOMHATUBHOW W3MEHUYMBOCTH B CO3JaHUU
TeHETUYECKOT0 Pa3HooOpas3us B mpejieax 0JHOrO BUIA.

MyTanuoHHas U3MEHYUBOCTh. BHUIbI MyTallnii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHbIE U MHAYLIMPOBAHHBIE MyTallUH. SIIepHbIE U LIUTOIJIA3MAaTUYECKUE MYTallUU.
Comarnueckue U 1oJjioBble MyTanuu. [[puunHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl u
UX BIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKoH
TOMOJIOTHUECKUX PSAA0B B HacieacTBeHHON udMenunBoctu (H.M. BaBunos). Buesnepuas
M3MEHYMBOCTh U HACJIEACTBEHHOCTb.

OnuceHemuka u dNU2eHOMUKA, POJib INULEHEMUYECKUX PaKmopos 8 Hacie008aHUU
U UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdeMoHcTpanumn
[loprpetsl: I'. ne ®pus, B. Noranncen, H. 1. Bapunos.
Tabau1bl )54 cxeMbl: «Buasl W3MEHYHBOCTHY, «MoaudukanroHHas

U3MEHYUBOCTH», «KomOMHaTHBHAsS WM3MEHUYUBOCTHY, «Meito3», «OImIog0TBOPEHUEY,
«"eneTndeckue 3a00IeBaHUs YeIOBEKay, « BUIbl MyTaruii».

O6opyIoBaHUE: )KUBBIEC U TepOapHbBIE IK3EMIUISIPbl KOMHATHBIX PACTEHUM, pUCYHKU
(¢ororpadun) >kMBOTHBIX C PA3IMYHBIMHU BUIAMH U3MEHUYHUBOCTH.

JlabopaTopHas padorta «VccienoBanue 3aKoHOMEpHOCTEW MOJIU(DUKAIIMOHHON
M3MeHYUBOCTH. [locTpoeHre BapuallMOHHOTO psA/ia U BAPUALIMOHHOW KPUBOII».

IIpakTuyeckas padora «Myranuu y TpO30(hUITBI (Ha TOTOBBIX
MUKpoOTpernaparax)».

Tema 14. 'eHeTHKA YeJIOBEKa

Kapuotun wuyenoBeka. MexayHapoaHas mporpaMma HCCIEIOBaHUS TIE€HOMa
yenoBeka. MeTo/bl M3Yy4eHHsS TEHETUKH YelOBeKa: IeHeaJoTHYeCKui, OJIM3HEIOBBIN,
UUTOTCHETUYECKU, MOMYJISIHMOHHO-CTAaTUCTUYECKUM,  MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpemMeHHOE ONpeJICIICHUE TeHOTHUIIA: MOJITHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUNUPOBaHWE, B TOM uuciae c¢ nomombto [II{P-ananu3a. HacnenctBenHsbie
3a0oneBaHus delloBeKa. ['€HHBIE M XPOMOCOMHBIE OOJE3HHM 4YelloBeKa. bojesHu ¢
HACJICICTBEHHOM TIPEPacCIiOOKEHHOCTbIO. 3HAUY€HUE MEAUIMHCKOW TEeHETUKH B
NpEeOTBPAIEHUM U JIEYEHUM TeHeTHMYeCKHX 3aboseBaHUll yenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOIOBBIE KIETKU. [[OHATHE «T€HETUYECKOTO Tpy3a.
DTHYECKUE acCIeKThl MCCIICIOBAHMN B 00JIACTH PEJAaKTHPOBAHMS T'€HOMAa M CTBOJIOBBIX
KJIETOK.

I'eneTnyeckue  ¢GakTOpbl  TMOBBIIEHHONW  YYBCTBUTEJIBHOCTH  YEJIOBEKAa K
buznueckoMy W XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaromieil cpenbl. [eHeTmueckas
MPEAPACTIONO0KEHHOCTh YEeIOBEKA K MaTOJIOTUSM.

JdemoHcTpanumn

Tabmuupl u cxembl: «kKapuotun denmoBekay, «MeToabl H3Y4YEHUS TE€HETUKHU
yesoBekay, «I eHeTnueckue 3a001eBaHUs YCIIOBEKAY.

IIpakTnueckas pa6ora «CocTaBieHHe U aHAIU3 POJOCIOBHOW.




Tema 15. Cesiekuusi OpraHu3MoB

JlomecTuKalus U CeneKius. 3apoKIeHHe CeNEKIIMU U JOMECTUKalu. Yuenue H.
. BaBunosa o LleHTpax MpoUCX0KAEHUS U MHOI000pa3usl KyJlIbTYpPHBIX pacTeHHi. Poib
CEJIEKLIMH B CO3/IaHUH COPTOB PACTEHUI ¥ TOPOJ KUBOTHBIX. COpT, MOpOAa, ITaMM. 3aKOH
rOMOJIOTUYECKHUX PSAAO0B B HacliecTBeHHOU n3meHunBocty H. W. BaBuiiosa, ero 3HaueHue
JUISI CENIEKLIMOHHON pabOoTHI.

Metoasl  CeNeKIMOHHOM paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIM U
UHAUBUAYAJIbHBINA. DTarbl KOMOMHAIIMOHHOM cenekIuu. VcplTanue mponu3BOIUTENEH 110
noToMcTBY. OTOOp MO TE€HOTUIY ¢ IOMOUIBIO OLICHKH (PEHOTHIIa TOTOMCTBA U OTOOP IO
TE€HOTHUITYy ¢ moMmolunbto ananu3a JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METO]l CEeKIIMOHHON paboThl. PannanmoHHsIil 1
XUMHUYECKHM MyTareHe3 KaK HCTOYHUK MYTalUi y KYJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHre T€HOMHOTO pPElaKTUPOBaHUs U MeToJ0B pexomOuHaHTHbIX JIHK s
MOJIyYEHUSI NCXOJAHOTO MaTepHalia Jijisl CEJIEKIINH.

[Tonyyenue nonurmaonnoB. BuyrpuBunoBas rudpuauzamus. binskopoacTBeHHoe
CKpelMBaHue, wWin UHOpuAWHT. HepoAcTBeHHOE CKpelMBaHUE, WJIM ayTOPHJIUHT.
I'etepo3nc m ero npuumHbl. HMcnonb3oBaHue rerepo3uca B cenekuuu. OTaanéHHas
ruOpuanzamus. [lpeogonenue Oecrionuss MeXBUIOBBIX THOpUAOB. JlocTxkeHUs
CEJIEKLIMM PACTEHUM U JKUBOTHBIX. « 3€1E€HAS PeGONIOYULY.

CoxpaHeHHE U U3YyYECHHE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUA U HX
TUKAX pOAWYEH IS CO3JaHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYyp. M3yuenue,  coxpaweHue U  YNpagieHue  2eHeMU4ecKuMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIO0BBIX HCUBOMHBIX 8 YENAX YAYUUEHUS CYUIeCNEYIOUUX
U CO30aHUsL HOBLIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBDEMEHHbIX
Memo008 HAYYHBIX UCCIe008AHUL, NEePed08blX Udell U NePCNeKMUBHBIX MEXHOLO2UIL.

JdemoHcTpanumn

Hoptpersr: H.  W. BaBunos, M. B.Mwuypun, [I'. [I. Kapneuenko, II.
I1. Jlykpsinenko, b. JI. Actaypos, H. bopioyr, /1. K. benses.

Tabmuiel u cxembl: «L[eHTpBI MPOUCXOXKACHUS W MHOTO00paszusi KyJIbTYpPHBIX
pacteHui», «3aKOH TOMOJIOTUYECKHUX PSAJ0B B HACJIEACTBEHHONW HW3MEHUYHBOCTH,
«Metonsl cenexkumy, «Otnanénnas rudpuanzanusy, «MyTtaresesy.

JlaGoparopHasi padora «/3ydeHue cOpTOB KYJIBTYPHBIX PACTEHHMM U TOPOJI
JIOMAIIHUX )KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne METOIOB CENEKIIMU PACTCHUIN.

IIpakTHyeckas padora «lIpuBuBKa pacTeHUN».

IKckypceusi «OCHOBHBIE METOJIBI U IOCTUKEHUSI CEJIEKIIUN PACTEHUN U )KUBOTHBIX
(Ha CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (DepMy, COPTOMCIBITATEIbHBIN y4YacTOK, B
TEIJTUYHOE XO3SIMCTBO, B JTAOOPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEXHOJI0THS U CHHTETHYECKAsI OHOJIOTH A

OOBEKTHI, UCTIOTB3YEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauiimoHHass OMOTEXHOJIOTHS: XJieOomeueHue,
MOJIYYCHHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BHHOJENHE. MHUKPOOHMOIOTHUYECKUN CHHTES.
OOBEeKTHl MHKPOOHOJOTUYECKUX TexHoJoruil. IIpou3BoAcTBO Oenka, aMUHOKHCIOT U
BUTAMHHOB.

Co3nanve TEXHOJIOTMH M HMHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUs U
KOHCTPYUPOBAHUSA T€HOMOB C LENBIO MOJY4YEHUsS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIepIKalX HE BCTPEYAIOIIUECS B MPUPOAe OMOCHHTETUUECKHUE TTYTH.



Kierounas wunxeHepus. MeTonbl KyJabTypbl KIETOK M TKAaHEW pacTeHUH U
#uBOTHBIX. KpnoOGanku. CoMaTndeckas THOpUIU3aUs U COMAaTHYECKUN SMOPHOTEHES.
Hcnonp30BaHue TauIONI0OB B CEJIEKUUU pacTeHUu. [lonyuenue MOHOKIOHATIbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHANLHLIX ~ aHmumen 8
meouyune. VICKyCCTBEHHOE ~ OIUIOZOTBOpPEHHE.  PeKOHCTpyKUHMS — SIMIIEKIETOK |
KJIOHUPOBAaHUE > KMBOTHBIX. MeTox TpaHCIUIAHTAUUU SAep  KIETOK. Texnonozuu
0300po8IeHUs, KYTbMUGUPOGAHUS u MUKPOKILOHATILHO2O DPA3MHOMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbINYD.

XpoMOCcOMHasi W TeHHasd WHXeHepusa. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JHK. Cosodanue mpanceennvix  opeanuzmos.
JlocTim>keHus: U NEePCHEKTHUBBl XPOMOCOMHOW M T€HHON MHXXEHEPUHU. DKOJOTHUECKUE U
ATHYECKHE MPOOIEMbI TEHHOW UHKEHEPHH.

Menuuunckue Ouorexnonoruu. Iloctrenomuas uudposas wmeaunuua. [I1P-
TUarHocTuka. MeTaOoJIOMHBIA aHaNu3, TeHOICHTPUYECKUN aHaJIu3 MPOTeOMa YeJIoBeKa
JUISl OLIEHKH COCTOSIHUSL €ro 3740pOBbs. VIcrHoJsib30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi paka. 3D-OumounmkeHepuss ans  pa3pabOTKU  (yHIaMEHTaJIbHBIX OCHOB
MEJUIIMHCKUX TEXHOJIOTUH, CO3/IaHMS KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTHI
TpéxMepHoro  OuwonpuHTHHTa W ckaddonaunra  mus  pemieHus  3ajaad
MEPCOHAIM3UPOBAHHON MEIUIIUHBI.

Co3nannie BEKTOPHBIX BaKIMH C LIETbI0 00ecTiedeHUs: KOMOMHUPOBAHHOMN 3allIUTHI
oT BO30yuTeNei OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkimonnpoBanuss PHK-cogepxammx BHUPYcOB, BBI3BIBAIOIIMX 0CO0O0 OIACHbIE
3a00y1eBaHMs YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanumn

Tabmuel u  cxewmsl: «Mcnonp30BaHWEe MHUKPOOPTAaHU3MOB B  MPOMBINIICHHOM
MPOU3BOACTBEY, «KieTouHas nHxxeHepus», «['eHHas uHKeHepus».

JlabopaTopHasn padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llonyyeHne MOIOYHOKUCIIBIX IPOAYKTOBY.

IOkckypeusi «buorexHonoruss  —  BakHeHIIas — NOPOU3BOAMUTENbHAs  cuia
COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE MTPOU3BOJICTBO)».

11 KITIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJILUMOHHBIX MPeACTABJICHUI B 0M0JI0THH

OpomononHas teopust Y. J{apeuna. [Ipeanochiiku BO3HUKHOBEHHS JaPBUHU3MA.
JKuznb u HayuHas nesrensHOCTh Y. JlapBuHAa.

JIBwkymue cuibl 3Bosonuu BuaoB mo Y. JlapBuHy (BhICOKass MHTEHCUBHOCTH
Pa3MHOXKEHHUSI OPTaHW3MOB, HACJIE/ICTBEHHAs U3MEHUMBOCTh, OOpb0a 3a CyllecTBOBaHHUE,
€CTECTBEHHBIW U NCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopuu sBomtonuu (CTD). Helttpanshas Teopus
sBostolK. COBpeMeHHas SBONIIOIIMOHHAs OMOoJIoTHs. 3HAY€HHE SBOJIIOIMOHHON TEOPUH B
dbopMUPOBaHNH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunueit, K. b. Jlamapk, 3. K. Cent-Unep, XK. KioBse,
Y. {apsuH, C. C. YetBepukos, U. 1. lImansraysen, /Jx. Xonaein, . K. benses.

Tabmuubl u cxembl: «Cucrema sxuBoil mpuponsl (mo K. Jlunuew)», «Jlectanna
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm (opMUPOBaHUS NPUCHIOCOOTICHUN Y
pacteHuii u kuBOTHBIX (mo Jlamapky)», «KapTta-cxema wmapmipyta MyTeIIECTBUS




Y. Hapsunay», «Haxoaku Y. lapsunay, «DopMbl 00pbObI 3a cyliecTBoBaHUEY, «Ilopoab
ronyoeit», «MHorooOpasue KyiabTypHbIX ¢GopM KamycTel», «llopoasl momamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BuAoB (mo Y. lapBuny)», «Cxema
COOTHOUIEHUSI IBWKYLIUX CHUJI 3BOJIOUUNY», «OCHOBHBIE IMOJIOKEHUSI CHHTETHYECKOM
TEOPUH IBOJIIOLIUNY.

Tema 2. MuUKpo3BOIIOLUSA U €€ pe3yJibTaThl

[Tonynsiiust Kak »3JeMEHTapHas eauHUIAa HBOMOUUUA. COBPEMEHHBIE METOMbI
OLICHKU F€HETHYECKOI0 pa3HO00pasus U CTPYKTYpbI nonyiauuid. Ismenenue reHodonaa
HNOMYJISIUM  KaK 3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJIEHUWE. 3aKOH TIE€HETUYECKOTO
paBHOoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (HaKTOPBI (IBUXKYIIIHUE CUIIBI) 3BOJIOLUHA. MyTallMOHHBIN MpoIiecc.
KomOuHnaTiBHas n3MeHYUBOCTD. [Ipelid reHoB — ciyyaliHble HEHApaBJIEHHbIE N3MEHEHUS
4acTOT ajuiesiel B monyssiusx. Dddekt ocHoBarens. Ipgexm 6ymuLiouHO20 2OPAbIUKA.
CHudicenue eenemuyecko2o pazHoobpasus: npudunsl u cieocmsust. Ilposenenue s¢pgpexma
opeticha eeHos 6 Oonvuwux u manevlx nonyrayusx. Murparuu. M3omsmus momyssiui:
reorpaduueckas (IpocTpaHCTBEHHAs), Ononorudeckas (penpoyKTUBHAs).

EcrectBenHblii o0TOOp — HampaBisionuid  dakTop dBomOIMH.  DOpPMBI
€CTECTBEHHOTO otbopa: JBIK YU, CTaOMITU3UP YIOIHA, pa3pbIBaOIINI
(nm3pynTuBHBIA). [TonoBoit 0TO0p. BO3HUKHOBEHME U HBOJIIOLMS COLIMAIBHOTO TOBEICHUS
YKUBOTHBIX.

[TpucnocobreHHOCTD OpraHU3MOB KaK  pe3yiabTaT  MHMKPO3BOJIIOIUH.
Bo3HukHOBEHHE MPHUCIIOCOOICHUM y oOpraHu3MoB. Apomopdo3sl U HIMOATANTAIUU.
[Tpumepbl npUCHOCOOJIEHUH Yy OPraHu3MOB: MOpPQoJOrhyecKue, QU3NOIOTHYECKHE,
ouoxummuueckue, nopeaeHIeckue. OTHOCUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum U cTpykTypa. BupooOpazoBanue Kak —pe3yabTaT
MUKpodBoItonuu. M3omsanust — kiroueBod ¢daktop BuaooOpazoBanus. [lytu u crmocoObl
BUI000pa30BaHUS: aJJIoNaTpU4eCcKoe (reorpaduyeckoe), CUMIIaTPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOEY» (MOJIMILIONAU3AIMS, THOpuan3anus). [[nurensHoCTh
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanu3mbl popMUpPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BOMIOIMOHHON OMONOrMM B pa3paboOTKe HAYYHBIX METOJIOB COXpPaHEHMS
OoropazHooOpasus. MUKpOIBOIIOIUS U KOIBOIIOIMS APAa3UTOB U X X035€B. MeXaHNU3Mbl
dbopMHupOBaHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEH.

JeMoHCcTpanu

[Toptpertsl: C. C. YeTBepukos, J. Maiip.

Tabaune! U cxembl: «MyTallMOHHAsE U3MEHYUBOCTHY, «[lonmynsunoHHas CTpyKTypa
BUJIa», «Cxema MposiBIeHUsI 3akoHa Xapau—BaiinOepray, «/{BIKyIUe CUITbI SBOTIOLUI,
«JKonorudeckas HM3OJAIUS  MONyJsuuid  ceBaHCKoM  dopenn», «['eorpaduueckas
W3OJISIIIUS  JINCTBEHHUIIBI CHOMPCKON M JUCTBEHHUIIBI Jaypckoi», «llomynsunoHHbIC
BOJIHBI YMCJICHHOCTH XMIIHUKOB M XepTB», «Cxema AeMCTBUS €CTECTBEHHOTo 0TOOpay,
«DopMmbl  OopbOBI  3a cymiecTBoBaHUe», «HmycTpuanbHeiii MenaHu3zm», <« KuBble
uckomnaembie», «lloKpoBUTEIBCTBEHHAs OKpacka >XUBOTHBIX», «lIpemymnpexnaronias
OKpacka O KMBOTHBIX», «®u3nojoruyeckue agantauuun», «lIpucnocoOGneHHOCTh
OpraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kputepuu Bunay», « Buabi-aBoitHukn», « CTpykTypa
BUa B mpupoze», «CrnocoObl BupooOpasoBanusy», «I'eorpapudeckoe BugooOpa3zoBanue
TPEX BHUAOB JAHABIIICH», «DKOJIOIMYECKOE BHI000pa30BaHHE BHJOB CHHUI,
«[Tonmumnmonasl pacTeHU», «KamycTHO-peneuHbIil THOPUI.




OO6opynoBanue: repdapu pacTeHUH, KOMJIEKUMU HACEKOMBIX, uyyesa NTHUIl U
3Bepel ¢ IpUMepaMu pa3InYHbIX IPUCIIOCOOIEHUH, Yyyea NTHUILL U 3BEpPel pa3HbIX BUJIOB,
repOapuu pacTeHHI OJIU3KUX BUJOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHM.

JlaGopaTtopHasi pa6oTa «BbIsiBIeHNE N3MEHUMBOCTH Y 0COO€H OHOIO BUAAY.

JlaGopaTopnasi padora «[IpucrnocoGieHuss OpraHu3MOB M HMX OTHOCHUTEJIbHAS
1EJI€CO00Pa3HOCThY.

JlaGopaTtopHasi paboTa «CpaBHEHHE BUJOB [10 MOP(OIOrHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus u €€ pe3yJabTaThbl

MeTtonpl M3ydeHHs MakpolBoJitoLMH. llaseoHTonmornyeckne MeToapl U3Yy4EHHUS
sBoonnu. [lepexoansie Gopmbl U GUIOreHETHUECKHE PSIbl OPTaHU3MOB.

buoreorpaduueckre MeToasl u3yuenus sBoitonuu. CpaBHeHue (uopsl u dayHbl
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emiu. Buasl-sHaeMuku u
PEIUKTHI.

OMOpPHUOJIOTHYECKUE ¢ CPaBHUTEIBHO-MOP(}OIOrHUYecKre METOAbl H3YyUeHUs
IBOJIIOLMM. ['€HeTHMYecKHMe MEXaHW3Mbl 3BOJIOLMU OHTOI€HE3a U  MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE W aHAJIOTMYHbIE OpraHbl. PynumeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIIPHO-TEHETUYECKUE, OMOXUMHUUECKHE U MaTeMaTUYECKUE
METO/bl U3yUEHHUs IBOMOLUU. ['OMonornuHbie reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUS
(GuUIOreHeTUYECKHUX AEPEBbEB.

XPpOMOCOMHBIE MYTAllUH U SBOJIOLIMS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (TMIpaBWiIa) O3BOMIOUMHU. [Ipunyun cmensvl HyHKYuUll.
HeoOpatumocts 53Bontouuu. ApnanTuBHas paguanus. HepaBHOMEpPHOCTh  TEMITOB
HBOJIIOLIHH.

JdemoHcTpanumn

Hoptpetst: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkensb.

Tabmunel u  cxembl: «OUTOreHETUYECKUN  PsIT  JIOWAaaAn», «APXEONTEPHUKCY,
«3Bepo3yObie smeprl», «Creronedans», «Punnopute», «CeMeHHBbIE MAaNOPOTHUKWY,
«buoreorpaduueckue 30HbI 3eMiany, «Jpeiid koHTHHEHTOBY, «PenmukTh», «HauanbpHbie
CTaJAMM SMOPHOHATIBHOTO Pa3BUTHS TO3BOHOYHBIX >KMUBOTHBIX», «[ OMOJOTMYHBIE U
AQHAJIOTMYHbIE OpPTaHbly, «PyIuUMEHThI», « ATaBU3MBbD», «XpPOMOCOMHBIE HA0OPHI YEJIOBEKa
U muMmnaH3e», «lJaBHbIe HampaBlIeHUS HBOMIOIUNY, «OO0IHMe 3aKOHOMEPHOCTH
ABOJIFOLIUM.

OO0opynoBaHue: KOJJIEKIIMKM, TepOapuu, MYJIsDKA — MCKOMAeMbIX  OCTaTKOB
OpraHMW3MOB, MYJSKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAMMEHTAapHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3BUTHE )KU3HU HA 3emJie

Hayunble runoTessl IpOUCXOKICHUS )KU3HU Ha 3emiie. AOMOreHe3 U MaHCIepPMUS.
JloHay4Hble TPEICTaBICHUS O 3apOXKICHUM HKM3HM (KpeaunoHusM). ['mmnoresa
IIOCTOSIHHOTO  CaMO3apOXIEHUsI KU3HU U €€ omnposepxkeHue onsitamu D. Penuy,
JI. Cnannanuanu, JI. ITactepa. IIpoucxoxaeHue )Ku3HU U aCTpOOHOIIOT U

OcHOBHBIE 3Tanbl HeopraHmdeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
HBOJIIOLMS. XUMHUYECKash HBOJIONMSA. AOUOTEHHBIN CHHTE3 OpraHMYEeCKUX BEIIECTB M3
Heoprannueckux. OneiT C. Munnepa u I'. FOpu. O6pa3oBanre moJuMepoB 13 MOHOMEPOB.
Koanepsatnas runoreza A. M. Onapuna, runote3a nepsuyHoro o0ysisona Jlx. Xomnneiina,
reHetnueckass runore3a I'. Mémnepa. PubGoszumbr (T.Yek) u runore3a «mupa PHK»
V. I'unGepta. DopmMupoBaHre MeMOpPaH U BOSHUKHOBEHHUE MTPOTOKIICTKH.



Ucropus 3emnu u metonbl €€ u3ydeHus. Mckomaemple OpraHMYECKHE OCTATKHU.
['eoxponomoruss u e€ weronsl. OTHOcHUTenbHAsT W aOCONIOTHAS TEOXPOHOJOTHS.
['eoxpoHONIOrMYECKas MIKaga: 30HbI, 3Pbl, IEPUOIBI, SITOXU.

HauanpHbie sTanbel opraHnnyeckoil 3Bomtonuu. llosiBaeHue U 3BoNIONUS HEPBBIX
KJIETOK. DBoMOIMsS MeTabonu3ma. Bo3HUKHOBEHHE MMEpBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHbIE OMOIJIEHKM Kak aHaJOr MepBbIX Ha 3emiie cooOmecTB. CTpoOMaTOIUTHI.
[IpokapuOTHI U IYKAPUOTHI.

[IpoucxoxaeHue 3ykapuor (CUMOHOTEHE3). OBOIIOIMOHHOE TMPOUCXOKICHHE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPraHh3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPYIII MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcHOBHBIE dTallbl HBOJIONUM BBICHIMX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pacrenuil. Beixon pactenuii Ha cyury. [losiBeHrne ciopoBbIX pacTEHUI U 3aBOEBAHUE UMHU
cymn. CeMenHble pacTeHus. [IpoucxoxaeHne HBETKOBBIX paCTEHUM.

OcHOBHBIE D3Tambl SBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpQO3bI
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIIOB.
IlepBeie  xOopaoBble KUBOTHbIE. JKU3HHL B BOJE. OBOJIONUS  IMO3BOHOYHBIX.
[Ipoucxoxaenue ampuouit u pentuinuil. [IporcxoxaeHue MICKONMUTAIONIUX U TTHIIL.
[Tpunmun kmoueBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U TO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

PasButHe xnu3HM Ha 3emiie MO 3paM U IIEpUOAaM: apXeu, MPOTEPO30i, MAIECO30H,
Me3030H, KaiH030i. OOmas xapakTepuUCTUKa KIMMaTa W Te0JIOTHYECKHX IPOIIECCOB.
[TosiBiieHMEe W paclBET XapaKTePHBIX OPraHU3MOB. YTJIe0Opa3oBaHHUE: €ro YCJIOBUS U
BIIMSIHME HA Ta30BBIM COCTAB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUSI — SKOJOTHYECKHME KpHU3UCHI mpouuioro. [lpuumnsl u
CIEACTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBI HKOJIOTUYECKHIl KpPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6rnopaznooOpasus Ha 3emiie.

CoBpemeHHast cuctemMa opraHudeckoro wmupa. I[lpuHUunel Kiaccupukauuu
oprann3mMoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPraHU3MOB.

JeMoHCcTpanu

[Moptpeter: ®@. Pequn, JI. Conamnmanunanu, JI [Mactep, WM. W. MeunukoB, A.
N. Onapun, Ix. Xonaein, ['. Ménnep, C. Munnep, I'. IOpu.

Tabmumpl u cxembl: «Cxema ombiTa @. Penn», «Cxema omeita JI. [Tactepa mo
M3YUYEHUIO CaMO03apoxkaAeHUs *Ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «Itamnbl
HEOpPraHW4YecKon »sBomonun», «l'eoxpoHonmorumyeckas mkana», «HauyanpHble STarnbl
OpraHuyYeckor sBomoIuuy, «Cxema o0pa3oBaHUS AYKapUOT NyTEM CHUMOUOTEHE3ay,
«Cucrema xuBod mpupoab», «CTpoeHue Bupyca», «ApoMopd0o3bl paCTECHHUI,
«PunnoduTh», «OMHOKIETOUHBIE BOJOPOCTNY, « MHOTOKIIETOYHBIE BOAOPOCIN», K MX1»,
«ITamopoTHUKNY, «I'00CEMEHHBIE pacTeHUs», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema
pa3BUTHUA  KUBOTHOTO  MHUpay, «Apomopdosbl  KHMBOTHBIX»,  «lIpocrelimmey,
«KuimeuyHonoaocTHEIEY, «Ilnmockue YEepBU», «YeHucToHoruey, «PBIOBI,
«3eMHOBOIHBIEY, «lIpecmpikarommecs», «lltnnpy», «Mnekonuraromue», «Pa3Butue
JKU3HU B apXEUCKOU ape», «Pa3BUTHE )KU3HU B POTEPO3OUCKON dpey, «Pa3BuTtue Ku3Hu
B IAJICO30MCKOU dpe», «Pa3BuTHE >XKU3HM B ME3030MCKOM dpe», «Pa3BuThe XU3HU B
KaHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMA OPraHUYECKOT0 MUPay.

ObopynoBanue: repdbapun pacTeHUN Pa3TUIHBIX OTAEIOB, KOJUICKIIMHA HACEKOMBIX,
BJIQXKHBIE TpENapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMH WIJIOKOXHX,
CKeJIeThl TT0O3BOHOYHBIX KUBOTHBIX, Uyuyesia NTUIl U 3Bepeil, KOJJIEKIIMU OKaMEHEIOCTEH,
MOJIE3HBIX UCKOIMAEMbIX, MYJISKM OPTaHMYECKUX OCTATKOB OPraHU3MOB.




Bupryanbnas n1a6opatopuas padora «Moaenuposanue onbToB Musuiepa—tOpu
0 M3YyYEHUI0O aOHMOreHHOI'O0 CHHTE3a OpPraHMYECKUX COEAMHEHWH B IEPBUYHOU
atMocdepe.

JlabopaTopHas padora «/3ydeHune U ONMCaHUE UCKONAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «3ydeHrne 0cOOCHHOCTEN CTPOEHUS PACTEHHMH pa3HbBIX
OTJIEJIOBY.

IMpakTuueckass padora «/3yuyeHne O0COOCHHOCTEM CTPOEHMsI IT03BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ejioBeKa — AaHTPONOreHe3

Paszgensl u 3a1aun anTponoaoruu. MeToapl aHTPOIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUI O NPOUCXOKICHUM YeJOBEKa. PelnrunosHsie
BO33peHusi. COBpeMEHHBIE HAYYHBIE TEOPUHU.

CxoacTBO uenmoBeKa C KMBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzeTeNnbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTUYECKHUE,
AMOpHOTIOTUYECKUE, PU3HOIOTO-OMOXUMHYECKHE, ToBeAeHYeCKHue. OTINYus YeIoBeKa OT
KUBOTHBIX. [IpAMOX0XIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM NpH3HaKoB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOU CUTHAJIbHOW CUCTEMBI.

JBuwxkyume cuibl ((GakTopbl) aHTPOINOreHe3a: OWOJIOrMYECKHE, COLMAJIbHBIE.
CooTHo1IeHrEe OMOTOTUYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTpoOIOTeHe3a. PaHHHME 4YeloBeKOOOpa3Hbie 00e3bsHbBI
(IPOKOHCYJIBI) ¥ paHHUE MTOHT U/ — OOIIHE MPEIKU YET0BEKOOOPa3HBIX 00€3bsH U JII0IEH.
ABCTpaJONUTEKN — JBYHOTHE MPEAKHU JIIoAcH. YenoBeK yMeblid, IEPBbIE U3TOTOBJICHUS
opyauit Tpyaa. UeloBek MpsIMOXOISAIINI U MEepBBIA BBIXO JIFOACH 3a mpeeiasl A]puku.
UYenoBek reitnenbOeprckuii — oOmuUN NMpeoK HeaHAepTAIbCKOTO YeIOBeKa U YelloBeKa
pasymHoro. YeioBek HeaHAEPTAIbCKUN KaK BHUJ JIFOAEH XOJOJHOIO KiuMmarta. YenmoBek
pa3yMHBIi COBPEMEHHOTO THWIIA, JIEHHCOBCKHI YEJIIOBEK, OCBOECHHE KOHTHMHEHTOB 3a
npenenamu Adpuku. [laneorenerrnka u najaeoreHOMHUKA.

DBOJIOLUS COBPEMEHHOro 4enoBeka. EcTecTBeHHBI OTOOp B MOMYNALMIX
yesioBeka. MyTanmoHHbIH mpouecc U nonumopdusMm. IlonynsiroHHbIE BOJIHBI, Apeid
T€HOB, MUTpalus U «3PPEKT OCHOBATENS» B MOMYJIAIMUIX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacel. IloHatue o pace. bosbimme pacbl:  €BpOIEOUIHAS
(eBpasuiickasi), aBCTpaJio-HErpoujHas (IKBaTOpHaIbHAasi), MOHTOJOMJHAS (a3MaTCKO-
amepukaHckas). Bpemss u myTtu pacceneHus uenoBeka 1o IuiaHeTe. EauHCTBO
yenoBeueckux pac. Hayunas HecocToATenbHOCTh pacu3ma. [IpucnocoGieHHOCTh
YyeJIoBeKa K pa3HbIM YCIOBHUSM OKpYyXKatollel cpenbl. BiausiHue reorpadguueckoii cpeabl U
npeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucuuIiInHapHble METObI B (U3HUecKol (OMOJIOrMUecKOi) aHTPOIOIOTHH.
OBOJIIOLMOHHAS AHTPOIOJIOTMSl W NAJICOAHTPOIOJIOTHUS YEJIOBEYECKUX IMOMYJISALU.
buoconuaneHple HccleqOBaHUA NPUPOABI 4eloBeka. MccimenoBaHne KO3BOJIIOLUU
OMOJIOrMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

Iloprpetsr: Y. lapsun, JI. Jluku, 4. . Porunackui, M. M. I'epacumos.

Tabauel 1 cxembl: «MeTOJIbI aHTPOMOJIOTHW», «['OJOBHOM MO3r YeJIOBEeKay,
«YenoBexooOpazHbie 00e3bsiHB», «CKENeT YeIoBeKa U CKeJeT MUMIan3e», «PyanMenTs
U aTaBU3MbI», «JIBMXKYILIME CHIIBI aHTPONOTE€HE3a», « IBOIIOLMOHHOE JIPEBO YEIOBEKAY,
«ABCTpasionuTeK», «YemoBek yMenblit», «YHemoBek NpAMOXOASAIMU», «JleHUCOBCKUI




yenoBek» «Heannepransusl», «KKpomanboHLB, «[Ipeaku yenosekay, « 9Tarbl 3BOIOLNN
YeJ0BeKa», «Pacel uenoBekay.

OO6opy1oBaHUE: MYJISKA OKaMEHENOCTeH, MPEeIMETOB MaTepHAbHON KYyJIbTYpPbI
NPEJKOB 4YeJOBeKa, penpoaykiuu (pororpaduu) KapTUH € MUDOIOTHYECKUMH U
OnOIIEHCKUMU CIO)KETaMU ITPOUCX0XKIEHUS YeI0BeKa, GoTorpaguu HaX0A0K UCKOIaeMbIX
OCTAaTKOB YEJIOBEKA, CKEJIET YEJI0OBEKa, MOJEIb Yepela 4YelIOBEeKa M 4Yepena MIMMIAaH3e,
MOJIETIb KACTHU YEJIOBEKA U KUCTH HIMMIIaH3€, MOJIEIH TOPCa NIPEAKOB YEJI0BEKA.

JlaGopaTopHasi padora «/3yueHrne ocoOEHHOCTEH CTPOEHUs CKelleTa 4eJoBeKa,
CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

IpakTuyeckas padora «/3yyeHne SKOJOTHUECKUX aANTALMM YEITOBEKaY.

Tema 6. Jxojoruss — HayKa O B3aMMOOTHOLIEHHMSAX OPraHU3MoOB WM
HAIOPraHU3MEHHBIX CHCTEM C OKPYKAKOLIEH cpeaou

3apoXKJeHue W pa3BHTHE dKojoruu B Tpyaax A. ['ym6onpara, K. @. Pynwe, H.
A. CesepiioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauu 3KOJIOTHH.
CBsI3b DKOJIOTUU C IPYTUMU HaYKaMH.

Mertoast 3konoruu. IlonmeBble HaOMIOACHUS. OKCIEPUMEHTHI B DKOJIOTHU:
PUPOIHBIE U JJabopaTopHble. MoaenMpoBaHUE B IKOJIOTHH. MOHUTOPUHT OKpY Karolei
Cpepl: TOKaJIbHBIN, peTHOHATBHBIN U TI100aTbHBIN.

3HAYEHUE HKOJOTMYECKUX 3HAHUM ISl YEJIOBEKA. DKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBA CBsI3€i yesnoBedecTBa ¢ npupoaoi. opMupoBaHue 3K0I0TUYECKON KYIbTYPbI
Y DKOJIOTUYECKOW IPaMOTHOCTH HACEIICHHUSI.

JdeMoHcTpanumn

[optpetst: A. I'ymGoapaT, K. ®@. Pynwe, H. A. CeBepuios, 3. ['exkensb, A. Tencnu,
B. H. Cykaués.

Tabmunel u  cxembl: «Paznensl skonorum», «Metoasl skonorum», «Cxema
MOHHUTOPHHIA OKPYKAIOLIEH CPEIBD».

JlaGoparopHasi padora «/3yyeHrne METOL0B SKOJIOTMYECKUX UCCIENOBAHUINY.

Tema 7. OpranusmMsbl u cpeaa OOUTAHUS

Dkojoruyeckue (akTopbl M 3aKOHOMEpPHOCTH HX JedcTBud. Knaccudukanus
IKOJIOTHUECKHX (DakTOpOB: abMOTHYECKHE, OMOTHYECKHEe, aHTpororeHHeie. OoOiue
3aKOHOMEPHOCTH  JEHCTBHS  dKojorndeckux  ¢akropoB. IIpaBuno  MuHHMMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTb. OBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue Qaxtopbl. CBeT Kak dKonoruveckuii dakrop. JleficTBue paszHbIX
YYaCTKOB COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PAaCTEHUH U
YKUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUTHalbHas pojb cBeTa. PoTonepuou3m.

Temneparypa kak sxonorudeckuii pakrop. [leficTBue TeMnepaTypsl Ha OPraHU3MBI.
[TolikuioTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. OJBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBlI.

Bnaxxnocte kak skomormuyeckuil ¢akrop. Ilpucmocobnenuss pacrteHuil K
nojepkannio BogHoro Oamanca. Knmaccudukanms pacTeHHid MO OTHOIIGHUIO K BOJE.
[TpucnocobneHus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpeabl oOuTaHUST OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, IOYBEHHAs,
riyOMHHAs MOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH
cpen oburanust opranu3MoB. [IpucnocoOaeHnst OpraHu3MOB K KU3HU B Pa3HBIX Cpeax.



buonornueckue purmsl. BHeniHne u BHyTpeHHUE puTMbl. CyTOUHBIE U TOJAUYHbIE
putMmel. [Iprcrnoco6ieHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSM yCIIOBHIA KU3HU.

Xuznennusle popmbl opranu3moB. lloHsTHe o xu3HeHHOU (opme. KuU3HEHHBIE
(bOopMBI pacTeHUA: 1epeBbs, KyCTApHUKU, KyCTapHUYKH, MHOTOJIETHUE TPABbl, OJJHOJIETHUE
TpaBbl. JKu3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOMOHTBHI, TE€OOHMOHTHI, A3POOUOHTHI.
Oco0eHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Bunmbl OMOTHYECKHMX B3aUMOACHCTBHUI: KOHKYPEHIIMS,
XHUIIHAYECTBO, cuMOMO3 u ero Qopwmel. [lapazutusm, Koomepauus, MYTyaau3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue B3auMoaencTBUs
(Tornueckue, popuueckue, padbpudeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJACHUCTBUN JIst
CYILIECTBOBAHUS OPraHU3MOB B cpejie ooutanus. [IpuHIIMI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpauuun

Tabmunel ¥ cxembl: «DKoJoruyeckue  (axkTopel», «CBETOBOW  CIEKTP»,
«JKOJIOTUYECKUE TPYNIbl JKUBOTHBIX II0 OTHOUIEHUIO K CBETY», «TemaoKpoBHbIE
JKUBOTHBIE»,  «XOJOJHOKPOBHBIE  JKUBOTHBIE», «DU3HOJOTHYECKUE  aJanTaluuu
KUBOTHBIX», «Cpenibl 0OOMTaHUs OpraHu3MoBY», «buonoruueckue putMel», «KU3HEHHbIE
dbopmbI pacTeHu», «OKu3HeHHbIE dbopmbI KUBOTHBIX), «IKocucTeMa
HIMPOKOJIMCTBEHHOTO  Jiecay, «DKOCHUCTEMa XBOHMHOro Jjeca», «llenu mnuTaHusy,
«XumuuyectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumomnos», «KommeHcanusm.

O6opynoBaHue: repbapuu pacTeHUM U )KUBOTHBIX, IPUCIOCOOIEHHBIX K BIUSHUIO
Pa3JIMYHBIX SKOJOTHYECKUX (PaKTOpoB, repOdapuu CBETONIOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIUBBIX PACTEHHI, CBETOJIIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIIHMBBIC
KOMHATHBIE pacTeHus, repOapuM M KOJUIEKIMH TEIIONIOOUBBIX, 3UMOCTOMKUX,
MOPO030yCTONYMBBIX PACTEHHI, Uydeia ITULL U 3Bepeld, repOapuu paCTEHUM, OTHOCSILIUXCS
K rurpodputam, kcepoduram, MmezoduTraM, KOMHATHBIE PACTEHHUS JJAHHBIX TPYIII,
KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeax, repOapuu M KOJUIEKIIMA PACTEHUIN
U SKMBOTHBIX, OOJaAAarONIMX YepTaMU MPHUCIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHSIM
YCIIOBUM XKU3HU, TepOapuH M KOJJIEKIIUUA PACTEHUH U )KUBOTHBIX Pa3IMYHBIX )KHU3HEHHBIX
dbopM, KOJJIEKIMH JKUBOTHBIX, YYaCTBYIOUIMX B  Pa3IMYHBIX OHOTUYECKUX
B3aMMOJIEUCTBUIX.

JlabopaTopHas pa6ora «BpisiBIeHHEe NMPUCTIOCOONIEHUN OPraHU3MOB K BIIMSIHUIO
CBETa».

JlabopaTopHas padora «BbisiBIeHHE MPUCTIOCOOJICHUN OPTaHU3MOB K BIIMSIHHIO
TEeMIIEpaTypb».

JlabopaTopHas pa6oTa «AHATOMUYECKHUE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOuTaHus.

Tema 8. IkoJ10rusi BUIOB ¥ MOMYJISAUI

DKOJIOTHYECKHNE XapaKTePUCTHKU momyisuun. [lomynsmms kak Owojoruyeckas
cuctema. Ponb HeomHOpogHOCTH cCpenbl, (U3MYECKHX OapbepoB W OCOOCHHOCTEH
owosornn BUJIOB B (OPMHPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIHI.
OcHOBHbBIE MOKa3aTeNd MOMYJSUUUA: YUCICHHOCTb, IJIOTHOCTh, BO3pacTHAas M IOJIOBast
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALUS.

Dkoyioruueckas CTpykTypa mnonyasuud. OUEHKa YUCICHHOCTH TMOMYJISIIUHN.
JunHamuka mnonynsuud W €€  peryisauusa. DbHOTMYECKHM MOTEHIMAl MOMYJISALUU.
MopaenupoBaHie IUHAMUKM TONylIsuud. KpuBbIE pocTa YUCICHHOCTH MOMNYJISALIMH.
KpuBbie BeikMBaHUS. Perynsiusi YMCIIEHHOCTH MOMYJSIUN: posib (haKTOPOB, 3aBUCSIINAX
Y HE 3aBUCALIUX OT IJIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUI0B (r- u K-cTparerun).



[Tonsitue 06 sxonornyeckoil Humie Buaa. Mectooouranue. MHOromepHasi MOJIENb
skonornyeckor  HumM  Jk.M. XarunHcoHa.  PasMepel  3KOJIOTMYECKOM — HUIIW.
[loTennmanpHas U peaanu30BaHHAs HULLIW.

Bua xak cucrema nonynsiuuid. Apeasnsl BUAOB. BUIIBI U X KU3HEHHBIE CTPATETUN.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IMOBEJEHUS M MUTpallUil KUBOTHBIX. buosiornueckue MHBa3uu
qy’>KEpPOJIHBIX BUJIOB.

JdemoHcTpauumn

[Moptpert: [Jdx. . XaTunHCOH.

Tabmuiel W cXeMbl: «DKOJIOTMYECKHE  XapaKTEPUCTUKH  MOMYJISLUN»,
«IIpocTtpaHcTBeHHast CTpyKTypa nomyisuun», «Bo3pacTHele mupamMuabl MOILYISLUNY,
«CKOpOCTh 3aceyieHus] NMOBEPXHOCTH 3€MIIM Pa3IMYHbIMU OpraHu3Mammu», «Mojaenb
skoJsiorndeckoit Hummm [x. M. XatuuHcoHay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTtopuas pa6oTta «IIpucrnoco6iieHust ceMsiH pacTeHUH K pacCelIeHUIo».

Tema 9. JkoJi0orus c000mIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiecTBa opranu3MoB. buoiieHos u ero ctpykrypa. CBsizu MEX1y OpraHU3MaMH
B OMOILIEHO3E.

DxocucTtemMa Kak OTKpeITas cucrema (A. [x. Tencnaun). OyHKIUOHATBHBIE OJOKU
OpraHU3MOB B DKOCHCTEME: MPOAYIEHThI, KOHCYMEHTBI, penyleHThl. Tpodudeckue
ypoBHU. Tpoduueckue nenu u cetr. Adnornyeckue 6J10Ku 3KocucteM. [1ouBbI U Wb B
skocucTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.

OCHOBHBIE TTOKa3aTeNM IKOCHCTEMBI. buomacca um mpoaykuus. DKOJIOTHYECKHE
MUPAMHUJIBI YKCeN, OMOMACChl U DHEPTHH.

Junamuxa 9KOCUCmeEM. Kamacmpoguueckue nepecmpouKu.
Dnyxmyayuu. HanipaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIECCHH.
[lepBuuHbIE U BTOPUYHBIE CYKIIECCUM M MX NMPUYUHBI. AHTPOIIOTE€HHbIE BO3JECHCTBUS Ha
cykneccun. KimmakcHoe coo6miectBo. buopazHooOpa3ue u MOJTHOTAa KpyroBOpoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpuponHbIie 3KOCHUCTEMBI. DKOocUCmeMbl 03€p U peK. IKocucmemvl Mopel U
OKeano8. dxocucmemvbl MyHOp, 1eCos8, cmenetl, NyCMmvlHb.

AHTpPONIOT€HHbIE HKOCUCTEMBI. ATposkocuctema. ArporeHo3. Paznuuus Mexnay
AHTPOTIOTEHHBIMU U IPUPOHBIMU HKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas ¢uopa u
dayna. CuHaHTpomnu3amus ropojackoi ¢ayHsl. buonormdeckoe u X034HCTBEHHOE
3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEPHOCTH (OPMHUPOBAHHS OCHOBHBIX B3aMMOJICUCTBUN OPraHu3MOB B
aKocucTeMax. Poib kackaonozo sghghexma u 8u008-30upuxamopos (Knouesvix 6uU008) 6
@yHxyuonuposanuu sxocucmem. llepeHOC HSHEPTUM M BEIIECTB MEXKAY CMEKHBIMU
HPKOCHUCTEMaMH. YCTOWYHMBOCTh OPTraHU3MOB, MOMYJSAIMA U DKOCUCTEM B YCJIOBHUSIX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JAEHCTBUM.

Mexanuzmuvl 6030eticmeus 3a2psA3HeHUll PA3HLIX MUNO08 HA CYOOPSAHUIMEHHOM,
OP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJIOSUUECKO20

HOPMUPOBAHUA ~ AHMPONO2EHHO20  Go30eucmeus.  MeTononoruss ~ MOHUTOPUHIA
€CTECTBEHHBIX U aHTPOIIOIEHHBIX JKOCUCTEM.
JdemoHcTpanuu

[Toptpert: A. [Ix. Tencnu.



Tabaunet 1 cxembl: «CTpyKTypa OHOLIEH03a», «DKOCHUCTEMA MIMPOKOIUCTBEHHOT'O
aecay, «DKOCHUCTeMa XBOWHOrO Jecay, «DyHKIHMOHANTBHBIC TPYIMIBl OPraHWU3MOB B
akocucteme», «KpyroBopor BemecTB B skocucteMey, «llemu muranus (macTOummHas,
NETpUTHAsA)», «IKOJIOTUYECKas MHUpaMuja 4YHcel», «DKOJIOTHYecKas MHpaMuja
Ooromacchel», « JKoJorudeckas nupamuaa 3Heprun», «Oopasopanue 6010tay, «l[lepBuunas
cykueccusi», «BoccTaHoBieHHe Jeca mocie  Moxkapa», «IDKOCHCTEMa  03epay,
«Arporeno3», «KpyroBopoT BelIecTB M MOTOK JHEPrHUHM B arporeHoszey, «lIpumepst
ypOOo3KOCHCTEM.

ObopynoBanue: repdapu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yyuyeja NTUIl U
3Bepeil, repOapuy KyJNbTYpHBIX W JWKOPACTYIIMX DPACTECHHH, aKBapHyM KaK MOJETb
HKOCUCTEMBI.

IIpakTHueckasi padora «/3yuenue u onucanue ypOO3KOCUCTEMBD.

JlabopaTtopHasn  pa6ora «/3yueHue pa3zHooOpasusi  MEIKHUX  ITOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypcHsi « IKCKypCUs B TUITMYHBIN OMOTreo11eHo3 (B 1yOpaBy, Oepe3HsiK, eNbHUK,
Ha CyXOJOJIbHBIN WU TTIOMMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKCKypCcHsi «KDKCKypCcHUs B arpo’KocucteMy (Ha Tojie WIM B TEIIMYHOE
X035MCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA

buochepa — oOmennanerapHas oOoyiouka 3eMiH, TJ€ CYIIECTBYET WIH
CyIllecTBOBasa *U3Hb. Pa3BuTHe mpeacraBienuii o onochepe B Tpynax J. 3rocca. YueHue
B. U. Bepnaackoro o 6uochepe. Obnactu Ouochepsr u e€ cocra. XKuBoe BemiecTBO
ouocdepsl U ero QyHKUUU.

3akoHOMepHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH Ouocdepbl Kak
rnobaneHOi 3KocucTeMbl. [/luHamudeckoe paBHOBecue B Ouocdepe. KpyroBopotTbl
BEIIECTB W OMOTreOXMMHUYECKUE IUKIBI (yriepoaa, a3ora). PUTMUYHOCTh SIBICHUN B
omocdepe.

3oHanbHOCTH Onocdepsl. [lonstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJIpA,
XBOWHBIE Jieca, CMEIIaHHbIE W IIMPOKOJUCTBEHHBIC Jieca, CTEMHU, CaBaHHBI, MyCTHIHU,
TPOIUYECKUE Jieca, BbICOKOropbsa. Knmumar, pacTUTENbHBIA U KUBOTHBIM MUp OMOMOB
CyIIN.

CtpykTypa U (YHKIUSI KHUBBIX CHUCTEM, OIICHKAa WX PECYpCHOTO MOTEHIMAla U
ounochepHbIX QyHKIUH.

JeMoHCcTpanu

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

Tabmuubl u cxemsbl: «l'eochepsr 3emnn», «KpyroBopor azora B HpPUPOIES»,
«Kpyrosopot yriepona B npupojie», «Kpyropopot kuciopoja B npupoe», «Kpyrosopot
BOABI B Tipupone», «OcHOBHbIE OuOMBI cymny», «Kimumatudeckue mosca 3emimy,
«Tyunpay», «Taitray, «Cwmemanubii Jnec», «lllupokonuctBenusiii necy, «Cremnby,
«CaBaHHay, «IlycTbiHsy, « Tponuueckuii aecy.

O6opyoBaHue: repoapun paCTeHHU pa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YesnioBek U OKpy:Kamouias cpeaa

DKOJOTHYeCKUe KpU3UChl U UX NMpUuuHbL. Bo3nelicTBue denoBeka Ha O6uocdepy.
3arpsi3HeHre BO3AYIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpeapl. OXpaHa
BOAHBIX pecypcoB. Paspymenue mousbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIUMaTa.



AHTpPOIIOTEHHOE BO3JIEWCTBUE HAa PACTUTEIBHBIM W KUBOTHBIK Mup. OxpaHa
PaCTHTENHLHOTO M )KMBOTHOTO MUpa. OCHOBHBIE TIPUHIIMITBI OXPaHbl MPUpoabl. KpacHbie
kHUru. Ocobo oxpansiemble npupognsie teppuropun (OOIIT). boranuueckue caasl u
300JI0TUYECKUE TTAPKHU.

OcHOBHBIE TPHUHIMIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA U  IMPHUPOJIBI.
PammonanpHOe TPUPOJONONB30BaHHE M COXpaHEHHE OWOIIOTHYECKOrO pa3zHooOpasus
3emnn. OO0mIKe 3aKOHOMEPHOCTH TJIO0ANBHBIX 3KOJOTUYECKUX KPU3HCOB. OCOOCHHOCTH
COBPEMEHHOT'0 KPU3HCA U €r0 BEPOSITHBIE TIOCIEACTBHS.

Pa3BuTHE  METOJOB  MOHUTOPWMHTA  Pa3BUTHS  OMACHBIX  TEXHOTCHHBIX
npoiieccoB. Cucmemuvle  ucciedo8anusi  nepexooa K  pecypcocbepezaroujei U
KOHKYPEeHmocnocobHou sHepeemuxe. buonocuueckoe pasznoobpaszue u oOuopecypchwi.
Hayuonanvnvie ungopmayuonusvie cucmemol, obecnevusarowue 00Cmyn K ungopmayuu
1O COCMOSIHUIO OMOENbHLIX 8U008 U dKocucmem. OCHO8bI IKOPeadUIUMayuy IKOCUcmem
u cnocobos 60pvbLL C Ouonospedcoenusmu. Pexoncmpyxkyus mopckux u HazemHwvlx
aKocUcmenm.

JdeMoHcTpanumn

Tabnuiel U cxeMmbl: «3arpsisHEHHE aTMOC(epb», «3arps3HeHue TUAPOCHEPH,
«3arpszHeHue nouBbly, «l[lapHuKoBBI 3hdexT», «Ocobo oxpaHsieMble TPHUPOIHBIC
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Ob6opynoBanue: poTorpa@uu OXpaHsSEMbIX pPACTeHHN U >KUBOTHBIX KpacHoOW KHUTH
Poccuiickoit @enepanun, KpacHoit KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MM HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHUS
00yJaromuMucs  TporpaMM  CpeJaHero  oOmero  oOpa3oBaHHS:  JIMYHOCTHEIE,
MeTarpeMEeTHbIE U TTPEAMETHBIE.

B cTpykType AMYHOCTHBIX pPE3yJIbTATOB OCBOCHUSI MPOTPAMMbl IO OUOJIOTHUHU
BBIJICJICHBI  CIIEYIOIIME COCTABISIONIME: OCO3HAHUE OOYYAIOIIMMHUCS POCCUHCKON
IPaKJAHCKOM MAEHTUYHOCTU — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPENIENICHUIO, Haluyue Momusayuu K 0O0y4eHUIO0 OWOJIOTHH, YeleHanpasienHoe
passumue BHYTPEHHUX YOEXKICHUI JTUYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAJAULIUNA  pa3BUTUS  OMOJOTHMYECKOTO  3HAHWUS, 20MOBHOCMb U
CnocobHOCMb O0YYAIOITUXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIITUMHU CUCTEME OMOJIOTUYECKOTO
oOpa3oBaHusi, Hanuyue NpPaBoCO3HAHUSL YKOJIOTUIECKOU
KYJIbTYPBI, CHOCOOHOCIU CMABUMb TIETH U CTPOUTD KU3HEHHBIC IUIAHBI.

JIM4HOCTHBIC PE3YIbTAaThl OCBOCHUSI MPOTPAMMBI MO OMOJOTHH JOCTUTAIOTCS B
€IMHCTBE Y4eOHON M BOCITUTATEIILHOM JCSITEIILHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMHU
POCCUHCKHMH  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U  JIYXOBHO-HPAaBCTBCHHBIMU
[IEHHOCTSIMA, TIPUHSATBIMA B OOIIECTBE TMpaBWIaMM W HOPMaMH TIOBEACHUS U
CIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHMSI, CAMOBOCTIMTAHUSI U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEH MO3UIUU JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY W MPABOIOPSIIKY,
YeNIOBEKY TPy/a U CTapIlieMy MOKOJIEHHUIO, B3AUMHOTO YBAXKEHHS, O0EPEKHOTO OTHOIICHUS



K KyJbTYPHOMY HacJIEAUI0 U TPaJuLKsIM MHOTOHALIMOHAJIBHOrO Hapoja Poccuiickoit
denepanun, NPUPOJIE U OKPYKAOIIEH Cpeie.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS Y4YeOHOro mpenMera «buooTHs» TOJKHBI
OoTpaxaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBaHHOM BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXJEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
poccuiickoro o0IIecTBa, pacHIMpEeHUE >XU3HEHHOTO ONbITa W ONbITa JEATEIHHOCTH B
MIPOLIECCE peaIu3ali OCHOBHBIX HAMNPABICHUN BOCHUTATEIBHOUN NIE€ATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCITUTAHMS

e Cc(HhOpMUPOBAHHOCTH TPAXKIAHCKOW MO3UIMU OOYYAIOIIETOCs KAaK aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIUCKOTO 00IIECTBA;

e OCO3HAHHME CBOMX KOHCTUTYLHOHHBIX MpaB U 00S3aHHOCTEH, yBa)KeHHE 3aKOHA U
MIPABOIOPSJIKA;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEILHOCTH MPHU CO3IaHUH YYCOHBIX
MPOEKTOB, pelICHUH Y4eOHBIX M MO3HABATENbHBIX 3aJ]a4, BHIMOJHEHUN OHMOIIOTHMYECKUX
AKCIIEPUMEHTOB;

e CIOCOOHOCTH OMpPENENSATh COOCTBEHHYIO TMO3UIUIO MO OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

e yMEHHE YYHUTHIBATh B CBOUX JCHCTBUAX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSL JIIOACH C pa3HbBIMU YOEXKJICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIBHBIM TOJIOKEHUEM;

e TOTOBHOCTHb K COTPYIHHYECTBY B IMPOIIECCE COBMECTHOTO BHITIOJIHECHUSI YUCOHBIX,
MIO3HABATENbHBIX U HCCIEA0BATENIbCKUX 3a]1ay, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJEPKAHUS;

® TOTOBHOCTb K TYMaHUTApHOW U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMSA:

e Cc(HhOpMUPOBAHHOCTH POCCHUUCKOM TPAXKIAHCKOM HUIACHTUYHOCTH, MNATPUOTHU3MA,
YBAKEHUSI K CBOEMY HaApoJy, YyBCTBAa OTBETCTBEHHOCTH nepel PonmHOM, ropaoctu 3a
CBOM Kpail, cBow PoawHy, CBOWM S3BIK M KYJIbTYpy, MPONUIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoxaa Poccuu;

e IICHHOCTHOE OTHONIIEHHWE K MNPHUPOJHOMY HACIECAUI0O U MAMSATHUKAM MPHUPOIBI,
JIOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYAIE;

e CIOCOOHOCTBH OIEHWBATH BKJIAJ POCCUUCKHUX YYEHBIX B CTAHOBJICHHE U PA3BUTHE
Ouosoruu, MOHMMAaHUs 3HAYEHUS OWOJOTMM B MO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
4eJI0BEKa U COBPEMEHHOT'O OOIIECTBa;

e ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO Hu 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

e OCO3HAHUE TYXOBHBIX IEHHOCTEH POCCUUCKOIO HAPO/Ia;

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TTOBEICHUS,

e CIOCOOHOCTH OIICHMBATh CHUTYallUI0 ¥ TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

e OCO3HAHME JTUYHOTO BKJIJIa B MOCTPOCHUE YCTOMUMBOTO OYIyIIero;

e OTBETCTBEHHOE OTHONIEHHE K CBOUM POAMUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IPUHSATUSA LEHHOCTENH CEMEWHOM JKMU3HM B COOTBETCTBHM C TPaAULIMSIMHU
HaponoB Poccuu;

4) 3CTeTHYECKOro BOCTIUTAHUSI:



e OCTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIKOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHHUIA;

e [TOHMMAaHHE SMOLKOHAJIBLHOTO BO3IEMCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

e TOTOBHOCTh K CAMOBBIPOKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTpPEMJICHUE
MIPOSIBJIATH KaU€CTBA TBOPUECKOM JIMYHOCTH;

5) pusuveckoro BocnUTAaHUsI, (POPMHUPOBaAHHMS KYJLTYPbI 310POBbS U
IMOIMOHAJIBHOIO 0JIATONOJIYYHS:

e IOHMMAHHE W pealh3alvs 370pOBOro u 0e30macHOro obpasza KU3HHU (370pOBOE
nuTaHue, coOJI0JIeHME TUTHMEHUYECKUX TMpaBUi W HOPM, COAIaHCHPOBAHHBIA PEXKUM
3aHATHI U OTIBIXA, pEryisipHas pu3ndecKkas akTUBHOCTD), O0€pEXHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXUUYECKOMY 3/I0POBBIO;

e TIOHMMAaHHE LIEHHOCTH MPAaBUJI UHAUBUIYAIHHOTO U KOJUIEKTUBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3I0POBBIO U XKU3HU JIIOACH;

e OCO3HAHHME TIOCINEACTBUN M HEMPHUATHS BPEIHBIX MNPUBBIYEK (ymoTpeOiieHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TpyA0BOr0 BOCIIMTAHMS:

e TOTOBHOCTH K TPYJly, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0JIt00uUE;

e TOTOBHOCTh K AaKTUBHOM JEATEIIBHOCTH TEXHOJIOTHMYECKOW H  COLMAIbHOU
HAIPABJICHHOCTH, CHOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

e HHTEpPEC K pa3nu4HbIM cdepam MpoPecCHOHATHLHON NEATeIbHOCTH, yMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccuu M peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

e TOTOBHOCTb M CITIOCOOHOCTH K OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3K0JIOTHYECKOT0 BOCITUTAHMS

e DKOJIOTMYECKHU IIeJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HH Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS;

e TIOBBIINICHUE YPOBHS  OKOJOTMYECKOW  KYJIbTYpbl: MPUOOpPETEHUE  OIbITa
IJIAHUPOBAHUSI MOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIEICTBUHI JUIsl OKpY)Karoulen
Cpenbl;

e OCO3HaHHE rI00aTHHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM U ITyTEH UX PEIICHUS;

e CIOCOOHOCTH MCIOJNB30BaTh MPUOOpETaeMble NMPU W3YyYEHUH OMOJIOTUU 3HAHUS U
YMEHHUS TPU PEHICHUU TPOOJIEM, CBA3AHHBIX C PallMOHAIBHBIM MPUPOIONOIb30BAHUEM
(cobOuroieHre TpaBuIl MIOBEJICHUS B TIPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHHE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

e AKTMBHOE HENPUATHE ICHCTBHUM, NPUHOCIIIMX BPEA OKPYKAIOUIEH NPUPOIHOU
cpele, YyMEHUE MPOTHO3UPOBATH HEOJArONPUATHBIE HKOJIOTMUECKHE TMOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

e HajguM4Me Pa3BUTOrO HKOJOTUYECKOrO MBIILICHUS, 3KOJOTMYECKON KYJIbTYpHI,
OTIBITA JIEATETLHOCTH YKOJIOTHYECKON HAMPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS MU
B TMO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHON MPAKTUKE, TOTOBHOCTH K YYaCTHUIO
B MIPAKTUYECKOM NESITEIHbHOCTH 3KOJIOTMYECKON HAMIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS

e c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKW W OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYJIBTYPHOM MHUPE;



e COBEPILICHCTBOBAHHUE SA3BIKOBOM W YMTATEJIbCKOM KYJIbTYphl KakK CpeICcTBa
B3aUMOJEHCTBUS MEXY JIFOJbMHU U IMO3HAHUS MUPA;

e TNOHMMaHHME cleuu@UKA OHOJOTMM KaK HayKd, OCO3HaHUS €€ pold B
GbopMHUpPOBAaHUU  PALMOHATBHOTO HAYYHOTO  MBINUICHUS, CO3JaHUU  LEIOCTHOTO
Ipe/ICTaBICHUS 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPObI, YeJIOBEKa U OOIIECTRa,
B [I03HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOIIEM COXPAHEHHS TPUPOTHOTO
PaBHOBECHS;

e yOEXIEHHOCTb B 3HAYUMOCTH OWOJOTUM JUIsI COBPEMEHHOW ITMBUIIM3AIUU:
oOecriedyeHUs] HOBOTO ypPOBHS Pa3BUTHUS MEAMIMHBI, CO3JaHUE NEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PecypcHble MPOOJIEMbI PAa3BUTHUSL YEIIOBEUYECTBA,
MOMCKA MYTEH BBIX0/1a U3 TNI00ATBHBIX 9KOJIOTHYECKUX MPOOJIEM U 00ecrieueHHs epexoia
K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(dbopMHPOBaHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

e 3aWHTEPECOBAHHOCTH B MOJYYCHHH OMOJOTMYECKMX 3HAHHUM B IEJSIX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GyHKIIMOHABHOM TPaMOTHOCTH 00y4aronmxcs, GopMUpyeMOid TPH U3y4eHUN OUOJIOTHH;

e IIOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUSA, MCHOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JJI aHaIM3a U OOBSICHEHUS
SABJICHUN OKPYXKAIOIIETO MHUpa W MPOUCXOIAIIMX B HEM W3MECHEHUN, YMEHHE JEaTh
000CHOBaHHBIE 3aKIIFOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IEIbI0
MOJIy4EHUSI JOCTOBEPHBIX BBHIBOJIOB;

e CIOCOOHOCTH CAMOCTOSITENILHO UCTIONIB30BATh OMOIOTHYECKIE 3HAHUS JIJISl PEIICHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUSIX;

e OCO3HAaHHWE LEHHOCTM HAYyYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MIPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

e TOTOBHOCTb M CLIOCOOHOCTbH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPA30BaHUIO,
K aKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUM MO OMOJIOTHMH B COOTBETCTBHUH C KU3HECHHBIMU
MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus»
BKJIIIOYAIOT:  3HauuMble  Juii  (OPMUPOBAHUS  MHPOBO33PEHHS  OOydaOLIUXCS
MEXIUCHUIUTUHAPHBIE  (MEXIIpeIMEeTHbIE) OOIlIeHAYYHbIE TOHATHUS, OTpaXkarolue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa U clieU(UKY METOJIOB IMO3HAHUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHsl, IBJIEHUE, POLIECC, CUCTEMA, HAYYHbIN (akKT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCleqoBaHME, HaOJIOACHUE,
U3MEpEeHue, OKCIepUMEHT U JIpyrue); yHUBepcalbHble  ydeOHble  JEHCTBUSA

(To03HaBaTeNbHEIE, KOMMYHHUKATHUBHBIE, peryIsaTUBHbBIE), o0ecIeynBaroIne
dbopmupoBaHue (QYHKIMOHAIBHOW T'PAMOTHOCTH W COLMAIbHOM  KOMIICTCHI[UU
00yJaromuxcs; CIIOCOOHOCTH oOydJaromuxcs HCITOJTh30BaTh OCBOCHHBIC

MEXTUCIUIIMHAPHBIE, MHUPOBO33PCHUCCKHE 3HAHUS W YHHBEPCAJbHBIC Y4YCOHBIC
JICUCTBUS B ITIO3HABATEIBHOM U COLUAIIBHOM ITPAKTHUKE.

B pesynbraTe mzydeHus: OMOIIOTMH HA ypOBHE CPEAHETO OOIIero oOpa3oBaHUs y
obyugaromierocsi OynyT c(opMuUpOBaHBI TO3HABATEIbHBIC YHHBEpCATIbHBIC YyueOHBIE
JNCHCTBUS, KOMMYHHKATUBHBIC YHUBEpCAJIbHBIC YyUeOHBIC JEHCTBHUS, pETyJATHBHbBIC
YHUBEpPCAJIbHbIC Y4eOHbBIE ICUCTBHSI, COBMECTHAS JCSATEIBHOCTD.

MeranpeaMeTHbie  pe3yJabTaThl OCBOEHUS TMPOTPaAaMMBI  CPEJHETr0  00IIero
o0pa3oBaHusl JOHKHBI OTPAXKAaTh:



OBJajieHHe YHHMBEPCAJbHBIMH Y4eOHBIMU MO3HABATEIbHBIMHY I€HCTBUSAMMU:
1) 6a30BbIE JIOTHYECKHE TCHCTBHS:

e CaMOCTOSITEIbHO (OPMYTUPOBATh U AKTYalIM3UPOBATH MPOOIEMY, paccMaTpUBaTh
e BCECTOPOHHE;

e HCIIOJIH30BaTh NP OCBOCHUH 3HAHHUH MPUEMBI JIOTHYECKOTO MBIIICHUS (aHAIN3a,
CHHTE3a, CPaBHEHMSI, KJIacCU(PUKAIIK, 0000IECHNUS), pACKPBIBATH CMBICT OHOJIOTHYECKUX
MOHATUN (BBIACHATh MX XapaKTepHble MPU3HAKW, YCTAaHABIMBATH CBSI3U C JAPYTHUMHU
MTOHSATHSMH ),

e ONPENECIATH LIETHU ACATEIHPHOCTH, 3a/1aBas TapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS,
COOTHOCHUTD PE3YyJbTaThI ACATEIHHOCTH C MIOCTABICHHBIMH IIECJISIMHU;

e HCIIOJIb30BaTh OMOJIOTHYCCKUE TTOHATHUS 711 OOBICHEHUS (PAKTOB U SBJICHUH KUBOU
TIPUPOJIBI;

e CTPOUTH JIOTUUYECKUE PACCYXACHUS (MHIAYKTUBHbBIC, NEAyKTUBHbBIC, IO aHAJIOTUN),
BBISBIIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B PACCMAaTPUBACMBIX  SBJICHUSX,
bopMynUpOBaTh BHIBOJIBI M 3aKIIIOUCHHUS;

e TPUMEHATH CXEMHO-MOJICIBHBIC CPEICTBA JJIA MPEJACTABICHUS CYIIECTBEHHBIX
CBsI3el M OTHOIIICHWM B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TakKe MPOTHBOPEUHI
Pa3HOTO PO/a, BRISIBJICHHBIX B PA3JIMUHBIX HHGOPMAITMOHHBIX HCTOYHUKAX;

e paspabaThiBaTh IUTAH peHIeHUs MpoOJeMbl ¢ YYETOM aHajdu3a HMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEePHAIbHBIX PECYPCOB;

e BHOCUTH KOPPEKTHUBBI B JEATEIHLHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKH TOCIICICTBHUI IESITCIHPHOCTH;

e KOOPJMHHUPOBATH U BBIMOJHITH PadOTy B YCIOBHUSAX PEaJbHOIO, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

e pa3BUBATh KPEATHUBHOE MBIILICHUE MPU PEIICHUU KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCJIE0BATEIbCKHE TeHCTBHS:

e BIIAJIETh HABBHIKAMH Yy4eOHO-HCCIICAOBATCIILCKOH W TIPOSKTHOM JIeITEIIbHOCTH,
HaBBIKAMU pa3pelnieHus mpoosieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY
MOMCKY METOJIOB PEIICHUs] MPaKTUUECKUX 3a/iad, MPUMEHEHHUIO PAa3JIHYHBIX METOJ0B
MO3HAHUS;

e ICIOJIH30BaTh PA3JIMUYHbBIC BUBI ICSITEILHOCTH I10 MOJYYSHUIO HOBOTO 3HAHUS, €TO
WHTEpIpETaIlui, TPeoOPa30BaHUIO U TPUMEHEHHIO B YU€OHBIX CUTYallMsIX, B TOM YHUCIIE
MIPU CO37aHUM YUYE€OHBIX M COLIMAIbHBIX MPOEKTOB;

e (opmMupoBaTh HAyYHBIA THUIl MBIIUICHUS, BIIaJeTh HAYYHOW TEPMHUHOJOTHEH,
KITFOYEBBIMH MIOHITHUSAMHU U METOJaMHU;

e CcTaBuUTh W (GOPMYIHpPOBaTH COOCTBEHHBIE 3amady B  00pa3oBaTEIbHOU
JIESATeTbHOCTH U KU3HEHHBIX CUTYaIUAX;

e BBISBIISITH IPUUYUHHO-CIICJICTBEHHBIC CBSI3M M aKTYaJIM3UpPOBAThH 3a7avy, BHIJIBUTATh
TUNOTE3y €€ pellIeHUs], HAXOAUTh apTyMEHTHI JUIsl 10Ka3aTeIbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIIICHNS,

e AHAJTM3HUPOBATH MOJYYCHHBIC B XOJI€ PEIICHHS 3aJlauyd Pe3yNbTaThl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

e J1aBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

e OCYIIECTBIIATH IICJICHANIPABICHHBIN MIOUCK TIEPEHOCA CPEJICTB U CITIOCOOOB JEHCTBUS
B MpoeCCUOHATBHYIO CpPEy;

e yMETh TMEPEHOCHUTHh 3HaHMWS B TO3HABATEIBbHYIO U TMPAKTHYECKYIO 001acTu
KU3HEACATEIbHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;



e BBIIBUraTh HOBbIE UJIEH, NIPEJIaraTh OPUTrMHAIbHbIE IOJIX0/IbI U PELIEHUS, CTABUTH
npoOJeMBl U 3a/1a4H, JOMYyCKAIOIINE albTEPHATUBHBIE PEILICHHS.
3) padora ¢ undgopmanuei:

e OpUEHTUPOBATHCA B PA3NIMYHBIX HCTOYHUKAX HH(pOpManMu (TEKCTe Y4EOHOIo
nocoOus, Hay4HO-TIOMYJISIPHOM UTEpaType, OMOJOTHYECKUX CIOBapsX U CIPABOYHMKAX,
KOMITBIOTEPHBIX 0a3ax AaHHbIX, B IHTepHeTe), aHATM3UpOBaTh HHPOPMALIUIO PAa3TUUYHbIX
BUJOB U (opM TmpencTaBieHUs, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTB;

e (opMyIMPOBATh 3aMPOCHl U MIPUMEHITH Pa3IMUHbIE METOJIbI TP MIOMCKE U 0TOOpE
Onosiornyeckoit HHPOpMaIMK, HEOOXOAUMOH JUIsl BHIIOJHEHUS yUeOHBIX 3a/1a4;

e npuoOpeTaTh  ONBIT  HCHOJB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEpPUIEHCTBOBATh KYJbTYPY AKTHBHOI'O WCIIOJIB30BAHUS PA3IHYHBIX
HOUCKOBBIX CHCTEM;

e CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (pOpMY HpeAcTaBIeHHs] OMOJIOTHYECKON
uH(popMalnu (CXxembl, TpauKH, JTUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTOE);

e HCIOJIb30BAaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA PU paboTe ¢ OMOIOrHUYECKOM
uHpopMalMel: NPUMEHATh XMUMHUYECKHE, (U3NYECKHEe U MaTeMaTHYecKue 3HaKU U
CUMBOJIBI, GOpMYyJIbl, a00peBUaTypy, HOMEHKJIATYpPY, UCIOIb30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH;

e BJAJETh HAaBBIKAMM PACIO3HABAaHUA U 3alUThl MHPOpMaUUU, UH(HOPMALIMOHHOM
0€301aCHOCTH JIMYHOCTH.

OBiageHne yHUBEepCAJbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMH:
1) o6menue:

e OCYIIECTBJIATh KOMMYHUKALIUU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBATH B
JAJIOTe WM JUCKYCCHU IO CYIIECTBY OOCYKJIaeMOil TeMbl (yMEHHE 3a/1aBaTh BOTIPOCHI,
BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO BBINIOJHEHUS MpeagaraéMom 3aJadyu, yYUTbIBaTh
WHTEPECHI M COTTIACOBAHHOCThH MO3UIINNA JPYTUX YUaCTHUKOB TUAJIOTa WIIN JUCKYCCHUH);

e pacmo3HaBaTh HeBepOaJibHBIE CpeAcTBa  OOIICHHs, [OHUMATh 3HA4YEHUE
COLIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CHUTyallUd, yMETb
CMSAr4aTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

e BJAJETh pPa3IUYHBIMU CHocoO0amMu OOIIEHHS M B3aWMOJACHUCTBHS, NOHUMATh
HaMepeHMs JPYTUX JIOJeH, MpOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECeHUKY U B
KOppeKTHOH (hopme (popMyTupOBaThH CBOM BO3PAKECHHUS;

e Da3BEPHYTO U JIOTUYHO U3JIAaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHNEM SI3bIKOBBIX
CPEJICTB.

2) coBMeCTHAasl /1esITeJIbHOCTh:

e TIOHUMATh U UCIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHIUBUIYaTbHON pabOThI
IpHU petieHrH OMOJIOrMYecKor MpoOiemMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
IpyNHoBbIX (GOPM B3aUMOJICHCTBUS MPU pELICHUU YU4eOHOH 3a1auH;

e BbHIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JACHCTBUH ¢ y4ETOM OOIIMX HHTEPECOB
Y BO3MO>KHOCTEHN Ka)10r0 WIeHa KOJUIEKTHBA;

e IPUHMMATH L€ COBMECTHOM AESITENIBHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH
JIEUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IJIaH JACHUCTBUM, PACIIPEAEIATH POJIU C YUETOM
MHEHHMI YYaCTHHKOB, 00CYKIaTh pe3yabTaThl COBMECTHON pabOTHI;

e OIICHMBAaTh KAa4€CTBO CBOEr0 BKJIAJAa M KaXKJOIO YYaCTHHKA KOMaHAbl B OOIIMMI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSM;



e IIpc/yraraTb HOBBIC IMPOCKTHI, OHOCHUBATL HWACHU C TIO3ULIMKM HOBU3HHI,
OPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH,

e OCYHICCTBIIATH IMO3UTUBHOC CTPATCTHYCCKOC ITOBCACHNUC B PA3JIMYHBIX CUTYaAlUAX,
MPOABJIATH TBOPUCCTBO U B006pa)KCHI/IC, OBITH HWHHUIIUATHUBHBIM.

OBiaieHNe YHUBEPCAJbHBIMHU PeryJTHBHBIMH AeHCTBUAMU:
1) camoopraHu3anus:

e 1CIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUSA IS BBISBIECHUS NPOOJIEM U MX PEIICHUS B
KU3HEHHBIX U yUEOHBIX CUTYaIUX;

e BBHIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIEJIEBBIE U CMBICIOBbIE YCTAHOBKH B
CBOUX JICUCTBUAX M MOCTYIIKaX 110 OTHOLICHHIO K KUBOM IIPUPOJIE, CBOEMY 310POBbIO U
3I0POBBIO OKPYKAIOILIUX;

e CaMOCTOSITEJIBHO OCYIIECTBIIATh ITO3HABATEIBHYI JEATEIBHOCTH, BBISIBIATH
npoOiemMsbl, CTaBUTb M (OPMYIUPOBaTb COOCTBEHHbIE 33Jayd B 00pa3oBaTEIbHOU
JEATEIBHOCTU U KU3HEHHBIX CUTYalUsAX;

e CaMOCTOSITENIBHO COCTAaBIIATh IUIAH pEUIeHUs MpPoOJeMbl C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPENOYTEHUH;

e J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

e paCHIUPATH paMKU y4eOHOTr0 MpeMeTa Ha OCHOBE JIMYHBIX MTPEIOYTEHHIH;

e JleJaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTH 3a
pelIcHHUE;

e OILICHUBATh MPUOOPETEHHBIN OMIBIT;

e CIOCOOCTBOBATh (POPMUPOBAHHUIO U HPOSIBICHUIO LIMPOKOW SPYIULIUMU B Pa3HBIX
o0J1acTsAX 3HaHUH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

e JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTH KOPPEKTHUBBI B JIE€SITECIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEIAM;

e BIIAJICTh HAaBBIKAMU ITO3HABATENBbHON peQIeKCHH KaK OCO3HAHHS COBEPILAEMBIX
JICMCTBUIM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI, MCIIOJb30BATh
npuéMbl pedIIeKCHH JIJIsl OLIEHKH CUTYallH, BBIOOpa BEPHOTO pEIICHUS;

e yMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

e IPUHMMATh MOTHUBBI M apryMEHThl [JpYruX IIpd aHalu3€e pe3ylbTaToB
JESATEIbHOCTH;

3) npuHsiTHE CeOsl M IPYrUX:

e IPUHMUMATH ce0sl, MIOHUMas CBOM HEJAOCTATKU U JOCTOMHCTBA;

e IPUHUMATh MOTHUBBI M apryMEHThl JIpyrUX T@pd aHallu3e pe3yiabTaToOB
NEATEIIbHOCTH;

e IpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLUIHNOKHU;

e Da3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOTO YEJTOBEKA.

INPEIMETHBIE PE3YJIBTATHBI
[IpenMeTHBIC pe3ynbTaThl OCBOCHUS COACPXKaHUs YaeOHOTO npeameTa «bronorusy
Ha  yrayOJ€HHOM  ypOBHE  OpPUEHTHpPOBAHBI Ha  oOecrmeueHue MpOo(UIBHOTO
oOydenus oOyuatonuxcst Ononornn. OHM BKJIIOYAIOT: crienuduueckue s OHOIOTUU
HAy4YHBbIC 3HAHUS, YMEHHsS M CHOCOOBI JEHCTBUI TIO OCBOCHHUIO, WHTEPIPETAIUU U
peoOpa30BaHMIO 3HAHWM, BHUJBI JICATEIBHOCTH IO TOJYYCHHUIO HOBBIX 3HAHUH M MX
NPUMEHCHHUIO B PAa3JIMYHBIX Y4YEOHBIX, a TAK)KE B PEATbHBIX KHU3HEHHBIX CHUTYaIUsX.
[IpenMeTHbIE pe3yabTaThl MPEICTABICHBI 110 TOAAM H3y4EHUSI.



IIpenmeTHBIe pe3yabTaThl OCBOeHHUsI yueOHoro mpeamera «buosorus» B 10
Kaacce 10JIKHbI OTPAKATD:

e c(HOpMUPOBAHHOCTH 3HAHUN O MECTE M POJU OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMHUPOBAHHH €CTECTBEHHO-HAYyYHOW KAapTHHBI MHpa, B MO3HAHUHU 3aKOHOB
OPUPOABl M PEIIEHHH MpOoOJIEM palMOHAJIBLHOIO MPUPOJONOIb30BaHUsA, O BKIIAJE
POCCUICKHX U 3apyOekKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUY;

e BIIAJICHHE  CUCTEMOW  OHMOJOTMYECKHMX  3HAHUM,  KOTOopas  BKJIIOYAET:
OCHOBOIIOJIAraronife OMOIOrHYecKue TePMUHBI U MOHATHS (KU3HB, KJIETKA, OPraHH3M,
MeTab0IM3M, TOMEOCTa3, CaMOPErYJSIUs, CaMOBOCIPOU3BENECHUE, HACIEACTBEHHOCTb,
W3MEHYMBOCTh, POCT U pa3BUTHE), OHOJOTMYECKHE TeOopuu (KJIETOYHAsT TEOopus
T. [lIsanna, M. lllnennena, P. BupxoBa, XpoMOCOMHas TEOpHUs HACIEICTBEHHOCTH
T. Moprana), yaeaus (H. V. BaBmwioBa — 0 1eHTpax MHOT0oOpasusi U TMPOUCXOKICHHS
KYJIbTYPHBIX pacTEeHHi), 3aKOoHBI (eAMHOOOpa3us IOTOMKOB TEPBOTO MOKOJICHHUS,
paclernyieHusi, 4YWUCTOTBI  raMeT, HEe3aBUCUMOIo  HacienoBanus . Mennens,
rOMOJIOTUYECKUX PSAIOB B HacienCcTBeHHON n3MeHunBoctu H. 1. BaBuioBa), mpuHUUIIBI
(KOMIIJIEMEHTAPHOCTH);

e BJAJICHHE OCHOBHBIMH METOJAaMU HAYYHOTO I[IO3HAHHUSA, MCIOJIb3yEMbIX B
OMOJIOTMYECKUX MCCIIEIOBAaHUSIX )KUBBIX 0OBEKTOB (OMKCaHKE, HU3MEpPEeHHe, HAabI0IeHuE,
AKCIIEPUMEHT);

e YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
YKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCIlle OaKTepui,
rpubOB, pacTeHUM, KUBOTHBIX M YEJOBEKa, CTPOCHHUS OPraHOB U CHUCTEM OpPraHOB
pacTeHUl, >KMBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIIIUX B
OpraHu3Max pPACTeHHMH, >KMBOTHBIX M YEJOBEKa, OMOJIOTMYECKHUX IPOILIECCOB: OOMEHa
BeulecTB (MeTabonM3M), TMpeBpalleHus] DJHEPruv, OpoKEHus, aBTOTPOHOTO U
rerepoTpopHOT0 THUIMOB TMHUTaHUS, (POTOCHMHTE3a U XEMOCHUHTE3a, MHUTO03a, Meio03a,
ramMeToreHe3a, AMOpUOreHe3a, MOCTAIMOPHUOHAIBHOTO  Pa3BUTHUSA, PA3MHOKEHUS,
WHAUBUAYAJIbHOTO Ppa3BUTUS oOpraHu3Ma (OHTOreHe3a), B3aMMOJCWUCTBHS TEHOB,
reTepo3nca, UICKYCCTBEHHOI'O 0TO0Pa;

e yYMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJAMU KIETKH M HX
GYHKIMSIMU, CTPOCHUEM KIIETOK Pa3HBbIX TKaHEeW W MX (QYHKIHUSIMHU, MEXKIY OpraHaMu U
CHCTEMaMH OpPraHOB y PACTEHUM, KUBOTHBIX M YEIOBEKa U WX (YHKIUSIMU, MEXKIY
CHUCTEMaMHU OpPraHOB M WX (QYHKIMSAMH, MEXKAY dTarmamMud OOMEHa BeIleCTB, dTanmamMu
KJIETOYHOTO IMKJIA M >KU3HEHHBIX IIUKIOB OpPraHU3MOB, 3TalaMu 3MOPHOHAIBLHOTO
Pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUTIOM U (PaKTOpaMU Cpeabl OOUTAHUS;

e yMEHHUE BBISBIATH OTJIMYWTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHUCJE
pacTEHUM, KUBOTHBIX U YEIOBEKA;

e YMEHHE HCIIOJIb30BaTh  COOTBETCTBYIOIIME  apPryMEHThl,  OHOJOTHUYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIUKY JJi1 J0Ka3aTelbCTBAa PpOJACTBA OPraHU3MOB pPAa3HBIX
CHUCTEMAaTHYECKUX TPYIII;

e YMEHHME pellaTh OMOJOTMYECKHE 3a/1ayd, BBIABIATH HPUUYUHHO-CIIEJICTBEHHBIE
CBSI3U MEXJY HCCIEAyEeMbIMU OMOJIOTMYECKUMH MPOLECCAMU U SABJICHUSIMHU, [€JaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYyYEHHBIX PE3YJIbTATOB;

e YMEHHE BBINOIHITH J1a00OpATOPHbIE U MPAKTUYECKUE pabOThl, COOMI0AATh IPaBUIIA
npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM;



e YMEHHE BBIJIBUTATH THIOTE3bI, MPOBEPSITh UX IKCIIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMynupys 1eNb UCCIENOBaHUS, aHAIM3UPOBATh MOJIYYEHHBIE pe3yJbTaTbl U JIENaTh
BBIBO/JIBI;

e yMEHHE Yy4YacTBOBaTh B Y4eOHO-HMCCIIEIOBATEIbCKON paboTe 1o OuojIoruu,
HKOJIOTMH U MEUIIMHE, TIPOBOAUMOMN Ha 6a3e MIKOJbHBIX HAYYHBIX 00IIECTB, U MyOIMYHO
MPE/ICTABISATh OJYUYEHHBIE pe3yIbTaThl HA YUEHUYECKUX KOH(PEPEHIIUSX;

e YMEHHE OLIEHHMBATh ITHUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEOBaHUI B 00yacTu
OMOJIOTHH U METUITUHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OTUIOJJOTBOPEHUE, HATIPABIICHHOE
U3MEHEHHE TeHOMa U CO3J[aHKe TPAHCTEHHBIX OPraHU3MOB);

e YMEHHME OCYUICCTBIISITH OCO3HaHHBIM BbIOOp Oyaymie mpodeccroHanbHON
NEATeTbHOCTH B 00JacTM OWMOJOTUH, MEIUIIMHBI, OUOTEXHOJOTUM, BETEPUHAPHUU,
CEJIbCKOTO  XO3SMCTBA, MHUIIEBOW MPOMBIIIIEHHOCTH, YIIIYOJSATh TO3HABATECIIbHBIN
WMHTEpEC, HANpaBJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEW mpodeccuu u
NPOJOJDKEHHE  OMOJOTHYECKOTO  00pa3oBaHMS B OpraHU3alMsIX  CPETHETO
Mpo(eCCUOHATBHOTO U BBICIIETO 00pa30BaHUS.

IIpenmeTHble pe3yJbTaThl OCBOEHHUsI yueOHOro mpeavera «buosorus» B 11
Kaacce 10JIKHbI OTPAKATD!

e c(hopMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJOTUM B CUCTEME €CTECTBEHHBIX
HayK, B JOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B TO3HAHUU
3aKOHOB TPHUPOJABI M PEHICHUH 3KOJOTUYECKUX MpOOJIeM dYeloBeYecTBa, a TaKkKe B
pEIIEHUH BOIPOCOB PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUs, U B (HOPMHUPOBAHUU
LEHHOCTHOT'O OTHOILIEHUS K TPUpOJiE, OOIIECTBY, UEIOBEKY, O BKIIAJ€ POCCUMCKUX U
3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

e YMEHHME BIJIAJIETh CHUCTEMOW OMOJOTHYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTpE/IENIEHNs U IOHUMaHUE CYIIHOCTH OCHOBOMOJIAraloIuX OHMOJIOTHYECKUX TEPMUHOB U
MOHATUH (B, SKOCUCTEMA, Onocdepa), OMoorndeckue Teopuu (IBOJIOIIMOHHAS TEOPHS
Y. apBuHa, cuHTeTHYECKas Teopust sBomoiun), yueHus (A. H. CeBepiuioBa — o myTsix u
HarpaslieHusx sBomonun, B.M. BepHaackoro — o 6uocdepe), 3akoHbl (T€HETHUECKOTO
paBHoBecus JIx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuia
(vuanmyMma HO. JInbuxa, 3KOIOTHYECKON MUPAMHJIBI SHEPTHH), THUIOTE3bl (THUIOTE3a
«vupa PHK» V. T'unbepra);

e YMEHHE BJIaJIETh OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIMU B
OMOJIOTrMYECKUX HCCIIEe0BAHUAX KUBBIX OOBEKTOB M 3KOCHCTEM (ONMHCAHHUE, U3MEPEHHUE,
HAOIO/ICHNe, JKCIIEPUMEHT), CHOCOOaMU BBISBICHUS M OLEHKH aHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJIE;

e YMEHHE BBIICISATH CYIIECTBEHHBIE MPU3HAKH: BUIO0B, OMOT€OIIEHO30B, IKOCUCTEM U
ouocdepsl, CTaOMIN3UPYIOLIETO, ABIXKYIIETO U Pa3pblBAIOIIETO €CTECTBEHHOIO 0TOOpa,
JIJIOMIATPUYECKOTO U CHUMITATPUYECKOTO BUI000PA30BaHUS, BIUSHUS JBIDKYIIUX CHIT
ABOJIIOIIMM HA TEHO(POHJ MOMYJSIUU, NPHUCTIOCOOIEHHOCTH OpPraHu3MOB K cCpelie
oOuTaHus, YepeOBaHMsS HANpaBIECHUN 3BOJIIOLMH, KPYrOBOpPOTa BEHIECTB M IOTOKA
DHEPTUU B IKOCHCTEMAX;

e YMEHHE yCTaHABIIMBATH B3AMMOCBSI3U MEK/Ty ITPOIIECCAMU SBOIOIUH, IBHKYIIIUMU
CUJIAaMH aHTPOIIOTEeHEe3a, KOMITIOHEHTAMH PAa3JIUYHBIX YKOCUCTEM U MPUCIIOCOOTICHUSIMU K
HUM OpPT'aHH3MOB;

e YMCHHE BBISBJISATH OTIIMUNTEIbHBIC TIPU3HAKHY )KMBBIX CHCTEM, TIPUCITOCOOTICHHOCTh
BUJIOB K cpelie oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,



B3aMMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, aHTPONOTEHHBIX U3MEHEHUN B 9KOCHCTEMaxX
CBOEM MECTHOCTH;

e YMEHHE WCIIOJIb30BATh  COOTBETCTBYIOIIME  apTyMEHTBI, OHMOJOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJIS J0Ka3aTelIbCTBAa POJCTBA OPraHU3MOB PAa3HBIX
CHUCTEMAaTHUYECKUX TPYMI, B3aMMOCBS3M OPraHW3MOB W cpeibl OOWTaHUS, €IUHCTBA
YeJI0OBEUECKUX Pac, HEOOXOIMMOCTH COXPaHEHUSI MHOTOOOpa3Hs BUIOB U SKOCUCTEM KakK
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOIBI M YEIIOBEYECTBA;

e YMCHHE peIIaTh OWOJOTHYECKUE 3a/aud, BBISABIATH NPHUYNHHO-CIIC/ICTBEHHBIC
CBSI3M MEXJY HCCIEeIyeMbIMU OHOJIOTMUECKHUMH TpoIleccaMi M SIBICHUSIMH, JeNaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH TOJTYYEHHBIX PE3YJIbTATOB;

e YMEHHE BBINOIHATH J1a00OPATOPHBIE U MPAKTUYECKUE paOdOThI, COOMI0AaTh IPABUIIA
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

e YMEHHE BBIJIBUTaTh TMIIOTE3bI, IPOBEPATh MX IKCIICPUMECHTAIBLHBIMU CPEICTBAMH,
dbopmMynHpysl 1eb WUCCIENOBAHUS, aHAIM3UPOBATH IMOJIYYEHHBIC PEe3yabTaThl U JENaTh
BBIBO/JIBI;

e yMEHHE Yy4YacTBOBaTh B Y4YeOHO-HMCCIIEIOBATEIbCKON paboTe 1o Ouosoruu,
AKOJIOTHH U METUIIMHE, TPOBOJAUMOMN Ha 6a3e MIKOJIbHBIX HAYYHBIX 00IIECTB, U MyOIMYHO
MPEJICTABIIATH TOJYYCHHBIE PE3YIbTaThl HA YYEHUYCCKUX KOH(PEPEHITNAX;

e YMCHHEC OIICHUBATH THUIIOTE3bl M TEOPUH O MPOUCXOXKJICHUM XU3HU, YEIIOBEKa U
YeNIOBEUYeCKUX pac, O TPUYMHAX, TOCIEACTBUSIX M CIOCO0axX MpenoTBpAIICHUS
rJI00aTbHBIX U3MEHEHUH B Onocdepe;

e YMEHHC OCYIICCTBISATh OCO3HAaHHBIM BBIOOp Oymymieil mpodeccuoHanbHON
JeSITETPHOCTA B OO0JIAaCTH OMOJIOTHH, AKOJIOTUH, TMPHUPOJONOIH30BAHUS, MEIUIIUHBL,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUHU, CEIBCKOTO  XO3SIMCTBA, MHUIIEBOMN
MIPOMBIIIJIEHHOCTH, YTITyOJISTh MO3HABATEIIbLHBIN HHTEPEC, HAPABIEHHBIN HA OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccur U MPOJ0JDKEHUE OMOJIOTHYECKOr0 00pa30BaHus B
OpTraHU3aNUAX CPEITHET0 MPOPECCHOHATBHOTO M BBICIIET0 00Pa30BaHHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
/o

HauMeHnoBaHue pa3gesioB M TeM
MPOrpamMMbl

KoandecTBOo 4acosB

Bcer

KoHnTpoJibHbIe
padoThI

IMpakTHyecku
e padoThl

JuekTpoHHBbIE (LM pOBbIE)
o0pa3oBaTe/ibHbIE pecypcChl

1

buonorus xak Hayka

https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://www.yaklass.ru/p/biologia/9-
klass/predmet-biologii-16129/etapy-razvitiia-
biologicheskikh-znanii-16130/re-ce459f80-
b843-4005-8372-f25457a9d2f4
https://lumschool.net/library/biologiya/biologiy
a-kak-nauka-chast-1/

JKuBbIe CHCTEMBI U X HN3YUCHUC

https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://www.yaklass.ru/p/biologia/9-
klass/predmet-biologii-16129/otlichitelnye-
osobennosti-zhivykh-organizmov-urovni-
organizatcii-zhizni-16132/re-f4017317-885d-
4451-a16d-551cfb5db5ab
https://foxford.ru/wiki/biologiya/nauka-
biologiya-metody-izucheniya-biologii

buomorusa xinerku

0.5

https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://urok.1c.ru/library/biology/

XumMuueckas opraHu3anys KJICTKH

10

https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10

Crtpoenue 1 QyHKIHUU KIETKH

https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10

OOMeH BellecTB U MpeBpalleHue YHEPTUU
B KJIETKE

https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10



https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/etapy-razvitiia-biologicheskikh-znanii-16130/re-ce459f80-b843-4005-8372-f25457a9d2f4
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/etapy-razvitiia-biologicheskikh-znanii-16130/re-ce459f80-b843-4005-8372-f25457a9d2f4
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/etapy-razvitiia-biologicheskikh-znanii-16130/re-ce459f80-b843-4005-8372-f25457a9d2f4
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/etapy-razvitiia-biologicheskikh-znanii-16130/re-ce459f80-b843-4005-8372-f25457a9d2f4
https://umschool.net/library/biologiya/biologiya-kak-nauka-chast-1/
https://umschool.net/library/biologiya/biologiya-kak-nauka-chast-1/
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10

Hacnencrennas nndopmarius u
peanm3anus €€ B KIIETKE

0.5

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

JKN3HEHHBIN MK KIIETKU

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

Crpoenue u GyHKIIMU OpraHU3MOB

17

1.5

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

10

PasmHuoxenue u Pa3BUTUC OPIraHU3MOB

1.5

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

11

I'enetuka — HayKa O HAaCJICACTBCHHOCTH U

HU3MCHYMBOCTH OPIraHN3MOB

0.5

https://resh.edu.ru/subject/5/10/

hhttps://resh.edu.ru/subject/5/10/ttps://urok.1c.

ru/library/biology/

https://lesson.edu.ru/06/10

12

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

10

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/https://lesson

.edu.ru/06/10

https://lesson.edu.ru/06/10

13

3aKOHOMepHOCTI/I N3MCHYHUBOCTH

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

14

I'eneTuka uenoBeka

0.5

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

15

CCJ'IeKI_[I/ISI OpraHnu3MOB

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

16

BHOTEXHOJIOTHS U CUHTETUYECKAS
ounosorus

https://resh.edu.ru/subject/5/10/

https://urok.1c.ru/library/biology/

https://lesson.edu.ru/06/10

17

PesepBHOE Bpems



https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/06/10

OBHIEE KOJIMYECTBO YACOB 11O 102 5 13
IMPOI'PAMME
11 KJIACC
No HaumeHoBaHue pa3aesioB U TeM NPOTrPAMMBbI KoJsmnyecTBO 4yacon DJieKTpOHHBbIE (LM poBHIE)
/1 Bcero | Koutpoabhbie | [IpakTuueckue o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
1 | 3apoxIeHHe U pa3BUTHE BOIFOIMOHHBIX 4 https://resh.edu.ru/subject/5/11/
MPEJICTAaBICHUI B OMOJIOTHU https://urok.1c.ru/library/biology/

https://lesson.edu.ru/04/11

2 | MukposBoonus 1 e€ pe3yabTaThl 14 2 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

3 | MakpoaBosonus 1 e€ pe3yabTaThl 6 1 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

4 | TIpouCXOXKICHUE U PA3BUTHE KU3HU Ha 3emiie 15 1.5 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

5 | [IpoucxoxaeHue 4eIoBeKa — aHTPOIIOTeHE3 10 1 1 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

6 | DKojorus — HayKa O B3aMMOOTHOIICHHUSX OPTaHU3MOB 3 0.5 https://resh.edu.ru/subject/5/11/

Y HaJIOPTaHU3MEHHBIX CUCTEM C OKPYXKAIOIIeH CpeIoit https://urok.1c.ru/library/biology/

https://lesson.edu.ru/04/11

7 | Opranu3msl ¥ cpeia OOUTaHUS 9 1.5 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

8 DKOJI0THUSI BUJOB U MOMYJISIIAN 9 1 0.5 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

9 DKO0JI0TUs COOOIIECTB. DKOJOrHYECKHE CUCTEMBI 12 0.5 https://resh.edu.ru/subject/5/11/

https://urok.1c.ru/library/biology/



https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/

https://lesson.edu.ru/04/11

10 | buocdepa — rmobanpHas YKOCUCTEMA 6 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

11 | YenoBek u OKpy»KaroIas cpenia 6 https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

12 | Pe3epBHOE BpeMms 8

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 7.5



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/5/11/
https://urok.1c.ru/library/biology/
https://lesson.edu.ru/04/11

