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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHomMy mnpeamery "buonorusa" (nmanee -
OuoJiorusi) Ha ypoBHE cpejHero oOiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit ®denepanumny, GI'OC COO, Konneniuu
npenojaBaHus yyeOHoro mnpeamera «buonorus» U OCHOBHBIX
MOJIOXKEHUM eiepanibHON padodeit mporpaMMbl BOCIIUTAHMUS.

VYyeOubiii npeamer «buonorus» yriayOoa€HHOrO YpPOBHSI M3y4Y€HUS
(10-11 kiaccel) sSBiIsIETCS OJTHAM M3 KOMIIOHCHTOB MPEIMETHON 00J1acTH
«EcrecTBeHHO-HayuyHble mpeaMmerb». CormacHo mnonoxeHusm PI'OC
COO npodunbHble y4eOHbIE MPEIMEThI, M3ydyaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SIBISAIOTCS crnocobom auddepeHuanum oOydeHHs Ha YpOBHE
cpeaHero  oOmero  oOpa3oBaHWs W MPU3BAaHBl  OOECIICUUTH
IPEEeMCTBEHHOCTh MEX/1Y OCHOBHBIM OOIIIMM, CPETHUM OOIIUM, CPETHUM
npodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHHeM. B To xe Bpemsi Kax bl
U3 JTUX YYEOHBIX MPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  pellIeHue  00pa3oBaTENIbHBIX, BOCHUTATENbHBIX U
pPa3BHUBAIOLIMX 3aJla4, CBSI3aHHBIX C MPOQOpPUEHTAIIMEN O0yUYaIOIUXCS U
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJACTH HAy4YHOT'O 3HAHMS,
CBSI3AaHHOTO C OMWOJIOTMEH, MEIUIIMHOM, JKOJOTHCH, IICHXOJIOTHCH,
CIIOPTOM HJIK BOEHHBIM JICJIOM.

[Iporpamma mno  yuebHOomMy mnpenmery  "buomorusa" — maér
OpelICTaBleHue O LedM M 3ajladyax H3y4yeHus ydeOHOro mpeaMera
«buonorus» Ha yriayOn€HHOM YpOBHE, ONpelesieT 00s3aTeabHOoe
(MHBapHaHTHOE) TPEIMETHOE COJEpX aHUe, €ro CTPYKTYpUPOBAHHE IO
pazzmeiraM H TEMaM, pacOpeielieHHe IO KijaccaM, pPEKOMEHIYET
MOCIIEIOBATEIbHOCTh  M3yYeHHS ydyeOHOTO Marepuaisa ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKA Y4EOHOIO
npolecca, BO3pacTHBIX OCOOEGHHOCTEH oOyuwatomuxcs. B mporpamme mo
OMOJOTMM peaNn30BaH NPHUHIMI TMPEEMCTBEHHOCTH C H3yY€HHUEM
OMOJIOTMU Ha YPOBHE OCHOBHOT'O 00IIEro obpa3oBaHus, Oiarojgaps 4yemy
IpPOCMAaTPUBAETCS  HAMPABICHHOCTh HAa  MOCIEAYIOUIEE  pPa3BUTHE
OMOJIOTUYECKUX  3HAHWUH, OPUEHTUPOBAHHBIX Ha  (HOpPMUpPOBAHUE
€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, SKOJOTMYECKOTO MBIIUICHUS,
NpEeICTaBICHUN O 3A0pOBOM 00pase *KU3HU, Ha BOCIUTAHUE OEPEKHOTO
OTHOLICHUSA K OKpYXawllen MpupoaHou cpeae. B mporpamme mno
OWoJIOTMM  Tak)Ke IIOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeameTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM PE3yIbTaTaM OOYYCHHUS
u B (GOpPMHPOBAHWUU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM

NEeSATeITLHOCTH oOydJarommuxcs 1o OCBOCHHIO COJIepKaHUS
OmoJloruyeckoro  oOpa3oBaHHMS Ha  ypOBHE CpeaHEro  oOIIero
o0Opa3oBaHUsI.

VYueOupiii mpeamer «buonorus» Ha ypOBHE CpeaHEro oOIIero
oOpa3oBaHUs 3aBepIIaeT OMOJIOTHYECKOEe O00pa3oBaHWE B IIKOJIEC U
OPUEHTUPOBAH Ha PACIIUPEHUE W yriayOJeHWE 3HAHUN O0Yy4aIoOImUXCs O
KUBOM TIPUPOJE, OCHOBAX MOJIEKYISIPHOM U KJIETOYHOM Ouosorum,
SMOPHOJIOTUU W  OWOJOTMM  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenne yueOHOro mnpeamera «buosorus» Ha yriayOJIeHHOM
YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY 00YUYaIOUIUXCS K MOCIEIYIOIIEMY



MOJIYYEHHIO OMOJIOTMYECKOr0 00pa30BaHUs B BY3aX M OpraHU3alMsIX
cpenHero npodeccuoHanbHOro oOpa3zoBanus. OCHOBY €ro coaepKaHus
COCTaBJIIET CHUCTEMa OHWOJIOTMYECKUX 3HAHUM, TOJYYEHHBIX MpHU
M3YYeHUH  OOy4YaloIMMHCS  COOTBETCTBYIOUIMX  CHCTEMAaTHYECKHUX
paszesioB OMOJOTUM HAa YPOBHE OCHOBHOI'O 0011ero oopazoBanus, B 10—
11 xnmaccax 3TM 3HaAHUS NOJYYAKOT pa3BUTHE. Tak, pAaCIIMPEHBI H
yrayOJieHbl OMOJIOTUYECKHE 3HAHMS O PACTCHHSX, JKMBOTHBIX, I'pudax,
OakTepusiX, OpraHu3Me 4YelloBeKa, OOLIMX 3aKOHOMEPHOCTAX IKU3HH,
JOTIOJHUTENBHO BKIIIOYEHbl OMOJIOTMYECKHE CBEJEHUS MPUKIATHOTO U
MOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO MCIOJb30BATh KaK OPUEHTHUPBI
IUISL TIOCTIEyIoIIero Beioopa npodeccuu. Bo3mokHa Takxke MHTErpanus
OMOJIOTMYECKUX 3HAHUN ¢ COOTBETCTBYIONIUMH 3HAHUSIMU, TOJTYy4YECHHBIMU
oOyJarolmuMHucss TpPUH HW3YYeHUH (PU3UKH, XUMHUH, Treorpaduud W
MaTEeMAaTHKHU.

CtpykTypa mnporpamMMmbl 1o yueOHOMy mpeamety "buonorus"
OTpa)kaeT CHUCTEMHO-YPOBHEBBI U  DBOJIIOIMOHHBIA  TMOAXOABI K
uzydyeHuto Ouonoruu. CoriacHo UM, H3y4yaloTCd CBOICTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JII JKUBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, 3BOJIOLUUA OPraHMYECKOro MHUpa Ha 3emiie, COXpaHEHUs
OnoJornyeckoro pasHooOpasus rianetsl. Tak, B 10 kiacce m3zywarorcs
OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOM OWOJIOTHH, SMOPHOJIOTUU WU
OMOJIOTMM  Pa3BUTHS, TCHETHKH U CEJICKIHUH, OWOTEXHOJOTHH W
CUHTETHYECKOM OMOJIOTHH, aKTyalUM3UPYIOTCA 3HAHUS 00Yy4arouuxcs Mo
0oTaHUKe, 300JI0TMH, aHAaTOMUH, ¢Gu3Hoioruu 4venoBeka. B 11 kiacce
U3YyYarOTCs DBOJIIOIMOHHOE YYEHUE, OCHOBBI OJKOJOTUHU W YYEHHE O
ouocdepe.

VYyeOubiii npenMer «buonorusi» npuszBaH 00ECIEYUTH OCBOEHUE
oOy4JaromuMHCs OUOJIOTHYECKUX TEOPUN M 3aKOHOB, UACH, MPUHIIUIIOB U
OpaBWI, JIeKAINIMX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, 3HAHUM O CTPOCHWUU, MHOTr00Opa3sMu W OCOOCHHOCTSIX
KJIETKW, OpraHu3Ma, TMONyJsluH, OHOIEHO3a, OSKOCHCTEMBI, O
BBIIAIOIIMXCS HAYYHBIX TOCTHXKCHHSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B
OWONOTHY, TPUKIAIHBIX acleKTaXx OWoNorhYecKux 3HaHuh. [lna
Pa3BUTHS U MOAJACPKAHUSI WHTEpeca OOyqaromMXcs K OMOJIOTHH Hapsiay
CO 3HAYUTEILHBIM O00BEMOM TCOPCTUYECKOrO Marepualia B COACPKAHUH
MPOrpaMMbl 110 OHOJIOTHHM MIPEAYCMOTPECHO 3HAKOMCTBO C HCTOpHEH
CTAHOBJICHHS M Pa3BUTHs TOM MM MHOW 00NacTd OHOIOrHH, BKIAIOM
OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHUE BaXXHEHIINX
OMOJIOTMYECKUX U DKOJOTHUSCKUX MPOOIEM.

Lenp n3ydyenus yueoHoro npeamera «buosorus» Ha yriayOJEHHOM
YpOBHE — OBJIaJIcHHE OOYy4YalOIUMHCS 3HAHUSIMH O CTPYKTYpHO-
(YHKIIMOHAIBHOW OpraHU3allMd KUBBIX CHCTEM pPAa3HOTO paHra W
MpPUOOPETeHHE YMEHHW WCTOJIb30BaTh J3TH 3HAHUA B (HOPMHUPOBAHUU
MHTEepeca K ONpeaen€HHON 00IacTH mpodeccuoHaIbHON AesITeNbHOCTH,
CBA3aHHOW C OuWoJIOTMEH, WIM K BbIOOpY y4eOHOro 3aBeAeHUs IS
MPOIOKEHUSI OMOJIOTHYECKOr0 00pa3oBaHMUs.

JlocTimkeHue 1eiau u3ydeHus ydeOHoro npeamera «buonorus» Ha
yriayOn€éHHOM ypOBHE 00€CIIEeUMBaETCs PELIEHUEM CIIETYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHMOJOTHMYECKUX 3HAHMUM: 00
OCHOBHBIX OHMOJOTHYECKUX TEOPHUSIX, KOHIEMUHUSIX, TMIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M MpaBWIaX, COCTABIISIIOUIMX  COBPEMEHHYIO



€CTECTBEHHO-HAYUYHYIO KapTHUHY MHpA; O CTPOCHUHU, MHOrooOpasuu u
O0COOEHHOCTAX OMOJIOTMYECKHX CUCTEM (KJIETKa, OpraHu3M, MOMYJIsLus,
BUJ, OuoreoneHo3, Ouocdepa); O BBHIJAOIIMUXCSI OTKPHITUAX U
COBPEMEHHBIX UCCJIEA0BaHUSAX B OUOJIOTUH;

O03HAKOMJICHHE OOYyYaloIMXcsi C METOJaMH TIO3HAHMS KUBOU
MPUPOJIBI:  UCCIEAOBATEILCKUMU  METOJaMU  OMOJIOTMYECKUX  HAyK
(MOJIeKyJIIpHOW M KJIETOYHOM OHOJIOTHM, SMOPHOJIOTHU W OHOJIOTHHU
Pa3BUTHSA, TEHETUKU U CEJICKIUU, OMOTEXHOJOTMH M CHUHTETHYECKOU
OMOJIOrMHY, MAJEOHTOJOTUH, 3KOJIOTHH); METOJIaMH CaMOCTOSITEIbHOIO
MPOBEICHUS OMOJIOTMUYECKUX UCCIICIOBAHUMN B JJaOOPATOPUU U B MPUPOIE
(nabmroieHue, u3MepeHre, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIQJICHUE O0YUYaIOIIUMUCS YMEHUSMH: CAMOCTOSTEIIbHO HAXOAUTh,
aHAJM3UPOBAaTh U  HUCIOJb30BaTh OMOJIOTHYECKYIO  HMHGPOPMAIIHIO;
NOJIb30BaThCsl  OMOJOTMYECKOM  TEPMUHOJOTHEH UM CHUMBOJIMKOW;
yCTaHABIIMBATh CBS3b MEXKIY pPa3BUTHEM OHOJOTHMM U COIUAIBHO-
DKOHOMUYECKUMHU M HKOJOTUYECKUMU TpoOJeMaMH 4YeJIOBEUECTBA;
OIICHUBATh TIOCJICACTBUS CBOCU JICATEIBHOCTH 10 OTHOIICHUIO K
OKpYXalollel MPUPOHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO
OKPY>KAIOIIUX JIFOJIeH; 000CHOBBIBATH M COOJIIOIaTh MEPHI MPODUIAKTUKH
MH(QEKIUMOHHBIX 3a00JICBaHUM, TpaBuiIa TOBEJACHUS B TIPUPOJIEC H
oOecrieueHnss 0€30IIaCHOCTH COOCTBEHHOM JKU3HEIEATEILHOCTH B
Ype3BBIYAWHBIX CHUTYAlMSX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTEepU30BaTh COBPEMEHHBIC HAy4dHbIE OTKpPBITUS B  00JacTu
OHOJIOTHH;

pa3BUTHE Yy OOYYaIOIIUXCAd WHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE B MpOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSMU U
COBPEMEHHBIMU HCCIEAOBAaHUSMU B OHOJIOTHH, PEIIAEMBIMU  €I0

npooiieMamu, METOI0JIOTHEMN OMOJIOTHYECKOTO HCCIIEOBAHNS,
IIPOBEICHUS AKCIIEPUMEHTATbHBIX HCCIIEJOBAHUH, pEIICHHMS
OMOJIOTMYECKUX 3aJ1ad, MOJICITUPOBAHUS OHOJOTHYECKUX OOBEKTOB U
IPOIICCCOB;

BOCIIUTAaHUE Yy OOYYAIOIIUXCSl IIEHHOCTHOTO OTHOIICHHS K >KUBOH
Opupose B I1EJIOM W K OTHAEIbHBIM €€ OOBEeKTaM U SBICHUSM;
dbopMupoBaHUE HKOJOTHYECKON, TC€HETUYECKOM TIpPaMOTHOCTH, OOIIeH
KyJIbTYypbl TOBEIAEHUSA B MPHUPOJE; UHTETPALlMd €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne O0yJYarOIIMMUCS KOMIETEHTHOCTH B PallMOHAIIBHOM
MIPUPOJIONOIB30BAHUM  (COOJIIOICHUE TpaBWJI IOBEACHUS B MPUPOJE,
OXpaHbl BHUJOB, JKOCHCTEM, OHWOC(]epbl), COXpaHEHHH COOCTBEHHOTO
3MI0POBbSI W 3J0POBBS OKPYXKAIOUIUX JIOJAeH (COOMIOIeHus Mep
npouIIaKTUKA 3a0o0seBaHmM, o0OecrnieueHue 0e30macHOCTH
KUZHEACATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsX [PUPOJAHOTO U
TEXHOT€HHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA OMOJIOTMYECKHX
3HAHUW U YMEHHU B IOBCEJHEBHOM KU3HU,

CO37aHWE YCJIOBHHA JUIsl OCO3HAHHOTO BBHIOOpa OOyYarOIUMUCS
WHJMBUAYaJIbHOW 00pa30BaTEIbHON TpPAeKTOPUH, CHOCOOCTBYIONIIEH

MOCJEeAYIOIIEMY npodeccruoHaaTsHOMY CaMOOTIPEICIICHHUIO, B
COOTBETCTBUM C WHAMBUAYAJIbHBIMH HHTEpPECAMH M MOTPEOHOCTIMHU
peruoHa.

OOuiee 4KCIIO 4YacoB, OTBEJCHHBIX HAa H3yuyeHHE OWOJOTMU Ha
yriIyOJIGHHOM YpOBHE CpeaHero odiiero oopaszoBaHus, coctaBisier 204



yaca: B 10 kmacce — 102 gaca (3 gaca B Heaemo), B 11 kmacce — 102 gaca
(3 gaca B HenenO).

OT60op oOpraHu3alMOHHBIX (POPM, METOJOB M CPEACTB OOYUYEHUS
OMOJIOTUM OCYIIECTBISAETCA C YYETOM CHEHU(PUKH €ro COACpX aHUS U
HaIpaBJICHHOCTH Ha MPOAOHKEHHE OHOJOTHYECKOro oOpa3oBaHUS B
OpraHu3alusax CpeaHero npodhecCuoHaNbHOTO U BHICHIET0 00pa30BaHMS.

OO0s3aTenpbHBIM  yCIIOBMEM  IpU  OOy4YeHHMM  OHMOJOrMU  Ha
yriayOn€HHOM  ypOBHE  SIBIISIETCS  IpOBeNEeHHE J1a0OpaTOpHBIX U
npakTuyeckux pabor. Takxke yyacTue OOydarOmMXCS B BBIOJHEHUU
MPOEKTHBIX U Y4YEOHO-UCCIEA0BATENBCKUX paboT, TEMaTHUKa KOTOPBIX
onpejieNsieTcs] yYUTeJIeM Ha OCHOBE HMEIOUIUXCS MaTepHUalibHO-
TEXHUYECKUX  PECypCOB W  MECTHBIX  MNPHUPOAHBIX  YCJIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mNporpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIAUT B
MIPOBEPKY rocyAapcTBeHHOM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus
pa3BuTus Ouosioruu. buosorudeckue HaAyKd ¢ HU3y4aeMble HMU
npobsiembl. DyHAaAMEHTaNbHBIC, MPUKIAJAHBIE W TOMCKOBBIE HAaYUYHBIE
UCCJICIOBaHUs B OMOJIOTHUH.

3HaueHue Ouosioruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl Mupa. Ilpodeccun, cBsi3aHHBIE C OHOJIOTHEH.
3HaueHUe OWOJIOTMM B MPAKTUYECKOW JEATEIbHOCTH  4YeJIOBEeKa:
MEJIMIIUHE, CEIBCKOM XO035IUCTBE, MPOMBIIIJICHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlununeit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apeen, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, U.
N. Meunuko, H. W. Basuno, H. B. Tumodeen-Pecorckuii, JIx.
Yorcon, @. Kpuk, /. K. benses.

Tabmumbel 1 cxembl: «CBs3b OWOJOTMU C JPYTUMH HayKaMmy,
«Cucrema OMOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

XKupble cucTeMbl Kak mnpeaMer wuzydeHusi Ouonoruu. CBoiicTBa
KUBBIX CHCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U
LEJIOCTHOCTh, CJI0KHOCTh U YNOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHu3anus, CaMOBOCITPOU3BEEHNUE, pa3pakuMoOCTh,
U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3aliy KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJIETOUYHBIM,
TKAHEBbIM, OPraHU3MEHHbBIM, MOMYJSIMOHHO-BUIOBOW, SKOCUCTEMHBIN
(buoreonenoTuyecknii), Oumochepnsiid. Ilporeccel, npoucxongmue B
KUBBIX cucTeMax. OCHOBHBIE MpPHU3HAKU >XKUBOro. JKu3Hb Kak ¢opma
cyliecTBoBaHMUs Marepuu. Hayku, wu3ydaromiue XKuBbIE€ CHCTEMBbI Ha
Pa3HBIX YPOBHIX OpraHU3AIUU.

N3ydenne IKUBBIX CHCTEM. MeTOoabl OMOJOTMYECKON HayKH.
HaGmronenne, nsmepenue, SKCIIEPUMEHT, CUCTEMAaTHU3alus, MeTaaHaIn3.
[TonaTne 0 3aBUCUMOM M HE3aBUCHUMOM IiepeMeHHOU. [LmanupoBaHue
skcniepumenTa. [loctaHoBka u mpoBepka runote3. Hynesas rumoresa.
[lonsitue BBIOOPKKM W €€ JOCTOBEPHOCTh. Pa3zbpoc B OMONIOrHYECKHX
naHHbIX. OnEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3ynbTaToB. [IpuunHbI
HCKaXCHUSI PE3YyJbTATOB JSKcrnepuMeHTa. [loHsATHE cTraTucTHYEeCKOro
TeCTA.

JdemoHncTpanumn

Tabmuuet w cxembl:  «OCHOBHBIE — TIPU3HAKH  JKU3HNY,
«buonorunueckue cucrembl», «CBOHCTBa KUBOW MaTepuu», «YPpOBHU
OpraHu3aluu KUBOU NpUpobl», «CTpoeHHE JKUBOTHOU KIETKH», « TkaHU
KUBOTHBIX», «CHUCTEMBl  OpraHOB  YEJIOBEUECKOr0  OpraHu3Ma,
«buoreornenos», «buochepar, «MeToIbI H3yIESHUS JKUBOU TTPUPOIBI.

OOGopynoBanue: nadopaTopHoe OOOpYyAOBAHHWE JISI MPOBEACHUS
HaOJIIOACHUM, N3MEPEHUM, SKCITIEPUMEHTOB.



IpakTnueckas padora «/cnonap30BaHue pa3IMUHBIX METOAOB IIPU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Kinetka — cTpykTypHO-(QYHKIIMOHATBHAS €IUHUIIA KUBOT0. McTOpus
oTKpbITUsl KieTku. Paboter P. I'yka, A. JleBenryka. Knetounas teopus
(T. IUeann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKECHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.

Metoapl MOJEKYISIPHOM M KJIETOYHOM OHOJOTHHM: MHUKPOCKOIHUS,
xpomaTorpadus, anekTpodopes, METOJ MEUEHBIX aTOMOB,
muddepeHuranbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
U3zyuenue ¢urxcuposannvix  Kkiemoxk. INEKTPOHHA MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npudsicusHeHnHoe) usyueHue
KJIeMOK.

JdemoHcTpanumn

IToptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilneinen, P.
Bupxos, K. M. bap.

Tabmumpelr u  cxembl: «CBETOBOH MHMKPOCKOI», «DJIEKTPOHHBIN
MUKpOCKoM, «IcTopust pa3BUTHS METOJIOB MUKPOCKOITHAN).

ObopynoBanue: CBETOBOM  MHUKPOCKOTI, MUKpOIIpernapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIbHBIX KIICTOK.

IIpakTuyeckas padora «/3ydeHue METOI0B KICTOUHOU OHOJIOTUH
(xpomatorpadus, anekTpodopes, nuddepeHmanTbHoe
neHtpudyruponanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHUYECKUI COCTaB KJIETKHU. Makpo-, MHKPO- 51
yIBTPAMHUKPOIJIEMEHTHI. Boga u €€ ponib Kak pacTBOpPUTENS, pEarcHTa,
y4acTHE B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYJsilMU. MuHepaabHble
BEIIECTBA KJIETKHU, UX Ouosiornyeckasi poiib. Pojap KaTHOHOB ¥ aHMOHOB B
KJIETKE.

Opranuyeckue BEIIECTBA KJIETKU. bBHONOTrMYECKHe TOJHUMEPBHI.
benku. AMUHOKHMCIOTHBIM cocTaB ©OenkoB. CTPYKTYpbl OEIKOBOMA
Mmonekynbl. [lepBuuHas cTpykrypa Oenka, menTuaHas CBsi3b. Bropuunas,
TpeTUYHAsA, YeTBEPTHUUHAA CTPYKTYphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccuduxanus 6enkoB. buonorndeckue ¢hyHkiuu 6enkoB. [lpuoHnai.

VYrneBoasl. MoHOcaxapuapl, Aucaxapuibl, OJUrOCaXxapuibl U
nonucaxapubl. OOImuKiA MIaH CTPOSHUS U (PU3UKO-XUMUYECKUE CBOMCTBA
yraeBooB. buonornueckue GyHKIIUN yTIEBOIOB.

Jlumunel. T'uapodunsao-ruapodobHbie cBoiicTBa. Kmaccudukamnus
munuaoB.  Tpurnuuepuasl,  QocPomunuabl, BOCKH,  CTEPOHJIBI.
buonornueckne pyHkimu aunuaoB. OOmme cBOWCTBAa OMOJOTHUECKHX
MeMOpaH —  TEKy4ecTb, CIHOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxkneunossie kucinotel. [JHK u PHK. CrpoeHne HyKIEHMHOBBIX
kucnor. Hykneorunel. IlpuHumn komruiementapHoctu. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoitHas cnupaib. MecToHaxoxaeHUe u
ounonornyeckue pynkmun JHK. Bugsr PHK. @yakiuun PHK B knetke.

Crpoenue Monekyiabl AT®. Makpospruueckue CBSI3U B MOJIEKYJIE
ATO®. buonornyeckue Gpynkiuu ATD. BoccTaHOBIEHHBIE TIEPEHOCUNKH,
ux GQyHKIMKU B KIeTKe. /Jlpyeue wuyxneozuompugocpamer (HTD).
CexBenupoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
NnPOMeEOMUKU.



CtpykTypHass Owuosiorus: OuOXMMHUYECKHE U OuoduU3nvecKkue
HCCIIEJIOBAHUSI COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYIL.
Mooenuposanue cmpykmypvl u yHKyutl OUOMONEKYN U UX KOMNIEKCO8.
Komnviomepnwiii ouzaiin u opeanuueckuil cunme3 OUOMONEKYT U UX
HEenpupoOHbIX AHATI0208.

JdemoHcTpanumn

[optperst: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
Opanknul, @. Canrep, C. I[Ipy3unep.

Junarpammel: «PacripeneneHne XUMUUECKUX AJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHne XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuupt u  cxembl: «llepuonuueckas Tabiaua XUMHUYECKHUX
a7eMeHTOB», «CTpO€HHE MOJICKYJIbl BOJIbI», «BemecrBa B cocTaBe
opranu3mMoBy», «CTpoeHHe MOJeKylbl Oenka», «CTpyKTypbl OEIKOBOM
MOJIEKYJIbl», «CTpoeHuEe MOJIEKYJ YIJIeBOJIOB», «CTpoeHHe MOJIEKYI
TUNUI0BY, «HykinenHoBbie KUCIOThIY, «CTpoeHue MoJiekysibl ATDy.

O6opynoBaHue: XUMHUYECKasl TIOCYyla U 000py10BaHUE.

JlabopaTtopHass pabora «OOHapyxeHHE OEIKOB C TMOMOIIBIO
KaueCTBEHHBIX PEaKITUuiiy.

Jlaboparopuass pabGora «lccrnenoBaHrWe HYKJIEHHOBBIX KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKIUM KJICTKH

Tunel  KIETOK:  DyKapuOTHYECKass U IPOKaAPHOTHYECKAs.
CtpykTypHO-(GYHKIIMOHAIBHBIE O0pa30BaHUs KIICTKH.

Ctpoenue npokapuoTuueckoi kietku. Kinetounas cteHka 0akrepuit
u apxer. OcoOEHHOCTH CTpOEHHUs TeTepoTpodHON U aBTOTPODHOU
IPOKAPUOTHYECKUX KJIETOK. MecTo U poiib MPOKApUOT B OMOLIEHO3aX.

Ctpoenrie u (GYHKIUOHUPOBAHHE JYKAPUOTUYECKOM  KIIETKH.
[Tna3maTuyeckas MeMOpaHa (mma3maiieMma). Crpykrypa
I1a3MaTHYECKON MeMOpaHsbl. Tpancnopt BEIIECTB yepes
IIa3MaTHYECKYI0 MeMOpaHy: mmaccuBHbIM (quddy3us, obOneruéHHas
muddy3us), aKkTUBHBIM  (NMMEPBUYHBIA W BTOPUYHBIA  aKTUBHBIN
tpanctopt). [lomynponumaemocts MemOpaHwl. Pabora  Harpuii-
KaJMEeBOTO Hacoca. OHOIMTO3: MUHOIUTO3, (Paronuro3. DK30IMTO3.
Kinerounas crenka. CTpykTypa U QYHKIIMN KJICTOYHOW CTCHKH PACTCHHH,
rpu0oB.

[utonnaszma. IluTo3zonbe. Ilutockener. JIBHKE€HHME LUTOMIA3MBI.
Opranouasl  kinetkn.  OmHOMEMOpaHHBIE ~ OPTraHOWABI  KIIETKHU:
supomuiazmarnueckas cetb (JIIC), anmapar ['onbaxu, JIU30COMBI, HX
cTpoeHue u GyHKIMH. B3auMOCBA3b OJHOMEMOpAHHBIX OPTaHOHIOB
kieTku. CTpOeHHE TpaHyJApHOrO peTUKylyma. Mexanusm Hanpasienus
benxos 6 OIIC. CunHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHylsSpHBIN) 3HIOMIA3MATUYECKUN PETUKYITYM.
Cexperoprast gynkmusi anmapara [ompmxu. Moouguxkayus 6enkos 8
annapame [onvoxcu. Copmuposka 6enkoe 6 annapame 1 0ab0dxcu.
Tpancnopt BellecTB B KieTKe. Bakyonu pacTUTENbHBIX KIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KJIETKW: MUTOXOHIPHUH, IIACTUIBI.
Ilpoucxoocoenue mumoxonopuri u naacmuod. Cumobuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHre U QyHKIIUM MUTOXOHJPUUA U
mnactun.  [lepBuuHble,  BTOPUYHBIE M CIOXKHBIE  TUJIACTHUBI



(POTOCHHTE3UPYIOUIUX  3YKApUOT.  XJIOPOIUIACTBI,  XPOMOILJIACTHI,
JICUKOIIACTHI BBICILIUX PACTCHUMN.

HememOpannbsie opranHouasl kietku CTpoeHue u  (PyHKUIUH
HEeMeMOpaHHBIX OPraHOUJOB KJIeTKU. Pubocomsl. Ilpomescymounsie
Qunamenmoi. MukpoDUIaMEHTBL. AKMUHOBbIE — MUKPODUIAMEHMbL.
MpbiieyHbIe KIETKU. AKMUHOBbIe KOMNOHEHMbl HEeMbIUEYHBIX KIemOK.
Muxkpotpybouku. Kierounsiii nientp. CTpoeHue U ABUKEHUE KT'YTUKOB
U pecHuyek. MukporpyObouku 1uTomiasmel. LlenTpuons. benku,
accoyuuposanmvle ¢  MUKpouiameHmamu U MUKpoOmpyOouKamu.
Momopnuvie b6enxu.

SAnpo. OOonouka sgpa, XpOMaTUH, KapHOIUIa3Ma, SJPBIILIKH, HX
cTpoeHue U QpyHKIuU. AnepHbiit 6eakoBbIi MaTpuke. [IpocTpancTBeHHOE
pacnoyio)KeHHE XPOMOCOM B HUHTEpPazHOM sJpe. IyxpomamuH u
eemepoxpomamut. benku XpoMmaTHHa — TUCTOHBL. J{uHamuka s0epHol
obonouxku 6 mumose. HAoepnulii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XAPAKTEPUCTUKA KIIETOK
AYKapHOT (pacTUTENTBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupt u cxembl: «CTpoeHHE DJYKapUOTHYECKOW KIIETKH,
«CTpoeHHE KXUBOTHON KIETKH», «CTpPOEHUE PACTUTEIBHON KIETKH,
«CTpoeHue MHUTOXOHApUMN», «Aapo», «CTpoeHrne NpOKAPUOTUYECKOU
KIJIETKH.

O6opynoBaHue: CBETOBOM  MHUKPOCKOII, MUKPOIpENnapaThbl
PaCTUTENbHBIX, >KMBOTHBIX KIJIETOK, MHKpPOIpenapaTbl OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHas padora «/3yueHHe CTPOEHHUS KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckass padora  «l/3ydeHuWe  CBOWCTB  KJIETOYHOM
MeMOpaHbI.

JlaGoparopnass  paGora  «lccinemoBaHue — IIa3Moiu3a U
JEIIa3MOJIi3a B PACTUTEIBHBIX KIETKAX).

IIpakTuyeckass padora «/3yyeHue ABMKEHUA IUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

AccuMumSAIUA M JUCCUMUJISIUS — JIBE€ CTOPOHBI METa0oJM3Ma.
Tuner oOMeHa BemecTB: aBTOTPOMHBIM M TeTepOTPOHBIN. YdacTHe
KHCIIOpoAa B OOMEHHBIX IIpolleccax. DHEpPreTudeckoe obOecredeHue
kietku: npeBpanieHue AT® B oOMeHHbIX mpoleccax. PepMeHTaTUBHBIN
XapakTep peakiuil KIeTouHoro metadbonmzMa. GepMeHTHI, UX CTPOCHHE,
cBoiicTBa 1 MexaHu3M JaeicTBusa. Kopepmentsl. Otnuunst pepMeHTOB OT
HEOPTaHWYECKUX  KaTaju3aTopoB. benKku-akTMBATOPHI W OCJKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHUA OT
pa3IUYHBIX (PAKTOPOB.

[IepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KIeTKe. DOTOCHHTES.
Anokcucennblli U OKCU2eHHwlll  pomocunme3 Yy bakmepuil.
Ceemocobuparowue nuemenmsl U NUSMEHMbl PEeAKYUOHHO20 YEeHmpd.
Ponp xmopomnactoB B mporecce (portocuHTeza. CBEeTOBasi M TEMHOBAS
dazel.  @omoovixanue, Ci., Cs. u CAM-munvr Gomocunmesa.
[IponyktuBHOCTh (PoTOCHHTE3a. BiusiHue pasznuyHbix (akTopoB Ha
CKOpoCTh (POTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.



XEMOCHHTES. Pa3znoobpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpuduIUpyonme  OakTepuu, Kejlne300akTepuu, cepobaKTepuw,
BOJOPOJIHbIE OAKTEpUH. 3HAUEHHE XEMOCUHTE3A.

AnaspoOHbIe opranu3mel. Buasl opoxenus. [IpoaykTel OpoxkeHus u
UX MCIOJb30BaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl Kak
00BEKThI OMOTEXHOJIOTUU U BO30YIUTENN O0JIE3HEH.

AdpoOHBIE  OpraHM3Mbl. OTamnbl  HHEPreTUYECKOro  oOMeHa.
[loaroroButenbHbI ATamn. ['NHUKOIU3 — OECKUCIOPOAHOE paclleIieHHe
TJIFOKO3bI.

buonoruyeckoe OkucCIE€HHWE, WIA KIETOYHOE JbIxaHue. Poib
MUTOXOHJPUU B Tpoleccax Ouosioruueckoro okucienus. L{uknuyeckue
peakiuu. OxucnutenbHoe (GochoprwinpoBanue. JHepeus MeMOPAHHO2O0
epaduenma npomornos. Cumme3 ATD: paboma npomouunou ATD-
cunmasvl. llpeumyniecTBa a’poOHOro myTu OOMeEHa BEIECTB IMepea
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsr: dx. [Ipuctnu, K. A. Tumupsazes, C. H. Bunorpaackui,
B. A. Onrensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabmuupsl 1 cxembl: «DOTOCUHTE3», «DHEPreTUUECKUN OOMEH,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHUHTERY.

OO6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyAOBaHHE s
MPUTOTOBJICHUSI TIOCTOSTHHBIX Y BPEMEHHBIX MUKPOITPENapaToB.

JlaGopaTropHas padora «l/3ydyeHue KaTaaIUTUUECKONW AKTHUBHOCTH
dbepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlabopaTopHas padora «3yuenue (bepMeHTaTUBHOTO
pacueIyieHuss MEepOKCHIA BOJAOPOJAa B PACTUTENIBHBIX M KMUBOTHBIX
KIJIETKaX)».

JlabopaTopHas padora «CpaBHeHHE TMpoleccoB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopHass padora «CpaBHEHHE IIPOIIECCOB OpPOKEHUS W
JIBIXaHUS.

Tema 7. HacaeacrBeHHass uHpopManus M peaju3anus e€¢ B
KJIeTKe

Peakuun matpuuHoro cuHtesa. IIpMHIUIT KOMIIJIEMEHTApHOCTH B
peakuusax  MaTPUYHOTO  CHUHTe3a. Peamn3amusa  HACJIEICTBEHHOMN
uHopmanmu. ['eHeTHYeCKHid KO, ero cBoicTBa. TpaHCKpUTIIUS —

MAaTPUYHBII CHHTE3 PHK. [IpuHIUIIBL TPAHCKPUIILUH:
KOMIUJIEMEHTAPHOCTb, AHTUIIAPAIUICIIBHOCTD, ACUMMETPUYHOCTD.
Cospesanue  mampuunvlx ~PHK 6  asykapuomuueckou  Kiemke.
Hexkooupyrowue PHK.

Tpancmsauuss wm  e€ odrtanmbl. Yuactue TpaHcnoptHeix PHK B
OwocuHTe3e Oenka. VYcinoBus OuocuHTe3a Oenka. KomupoBanue
aMUHOKHUCIOT. Pok ppubocoM B OnocuHTE3€e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus
reHoMa y MPOKApUOT U DYKapuoT. Perynsdiuss akTUBHOCTH T€HOB Yy
npokapuoT. ['unore3a onepona (. XKakoO, XK. Mano). Morexyrapuvle
MexaHusMuvl IKcnpeccuu 2eHog 'y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsel ceHos. Perymnsius 0OMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycol — HekneTouHble (OPMBI KU3HU U OOJUTaTHBIE MApa3uTHI.
CrpoeHue  mOpoCTBIX M CIOXKHBIX  BHUPYCOB,  PETPOBUPYCOB,



6akrepuodaroB. Kuznennwiii yuxn {HK-cooepocawux eupycos, PHK-
cooepacawux 8upycos, bakmepuogazos. Obpammuas mMpaHCKpUnyus,
pesepmasa, uHmezpasa.

BupycHbie 3a00neBaHus 4yenoBeKa, KUBOTHBIX, pactenuid. CIIN/,
COVID-19, counanbHbie 1 MEAUIIMHCKUE TPOOITIEMBI.

buoungopmamura: ummeecpayusi u aumanuz OOILUUX MACCUBOS
(«bigdatay) cmpykmypuvix b6uonoeuueckux oannvix. Hanomexnonocuu 6
ouonocuu u meouyure. llpoepammupyemvie gynxyuu 6enxos. Cnocoobul
00CMAaBKU JIeKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmuuel u cxembl: «buocuHTe3 Oenka», «l'eHeTHUECKHH KO,
«Bupyce», «bakrepuodarny.

IIpakTnuyeckas padora «Co3ganue MoeIu BUPYyCay.

Tema 8. ’KusHeHHbII MUKJ KJICTKHU

Krnerounsrit iy, ero nepuoasl u perymsuus. Marepdasza u MuTos.
OcobOenHocTu TpoleccoB, npoTekaromux B uHTEepdasze. Iloaroroska
KJIeTKHn K  geneHuto. [IpecunrteTndeckuit  (MOCTMUTOTHYECKHI),
CUHTETUYECKUH U TIOCTCUHTETUYECKUH (TMPEMUTOTUUYCCKUI) TEPUOIBI

uHTep(Paszbl.
Marpuunsiii cunte3 JIHK — permukanus. [Ipunuunel penmukanuu
JIHK: KOMIIJIEMEHTAapHOCTb, IIOJIyKOHCEPBAaTUBHBIN CHUHTE3,

aHTUNapauIeIbHOCTh. Mexanusm  perukaunu  JIHK.  Xpomocowmsl.
Ctpoenne xpomocoMm. Ternomepsl U Temomepasa. XpOMOCOMHBIH Ha0Op
KJIETKA — KapuoTUl. JUIUIOMIHBIA M TarIOUAHBIA HaOOPHI XPOMOCOM.
["'omonoruunbie XpoMocoMbl. [1os10BbIE XPOMOCOMBI.

Henenne kietku — MuTo3. CTaK MUTO3a U MIPOUCXOIAIINE B HUX
nporuecchl. Tunbl mMuto3a. Kapuokunes um uurtokuHes. buonoruueckoe
3HaYEHUE MUTO3A.

Perynsauuss muTOTHMUYECKOTO IHMKIAa KIETKH. [Iporpammupyemas
KJIETOYHAsI THOEIb — aronTo3.

Knerounoe smpo, XpoMocOoMbl, (PYHKIIMOHANIbHAS TE€HOMHMKA.
Mexanuzmor npoaugpepayuu, oughpepenyuposku, cmaperus u ubenu

knemok. «llugposas knemka» — Ououngopmamuyeckue Mooeau
DYHKYUOHUPOBAHUSL KTIETNKU.
JdeMoHCTpamuu

Tabmuiel ¥ cxeMbl: <«OKHM3HEHHBIM ITUKI KIETKW», «MHUTO3»,
«Ctpoenue xpomocomy, «Perukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompemnapaTsl: «MuTo3
B KJIETKaX KOpEIKa JyKay.

JlaGoparopHasi paGora «/3ydyeHne XpOMOCOM Ha TOTOBBIX
MHKpOIIpernaparax».

JlabopaTopHasi pabdora «HabmroaeHne MUTO3a B KIIETKAX KOHYMKA
KOpElIKa JIyka (Ha TOTOBBIX MUKpOMpenapaTax)y.

Tema 9. CTpoenue u QyHKIUM OPraHU3MOB

buonornueckoe paszHooOpasue opranu3mMoB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOOEHHOCTH CTPOCHHSI W >KU3HEACSITEIIBHOCTH OJHOKJICTOYHBIX
opraHu3MoB. bakTepuu, apxeu, OAHOKJIETOUHbIE TPUOBI, OJJHOKJICTOUHBIC
BOJIOPOCTH, APYrue NpoTUCThl. KoNoHUaNbHbIE OPTaHU3MBI.



B3anmocBs3b yacTeli MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl
U cucTeMbl opraHoB. OpranusM Kak eInHoe nenoe. I'omeocras.

Tkanu pactenuil. TUIbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAasi,
MOKpPOBHAs, MPOBOJAILAsA, OCHOBHasg, MexaHudeckas. OcoOeHHOCTH
cTpoeHusl, GYHKLIUNA U PacONIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHM >KUBOTHBIX M YEJIOBEKA. THNBI KUBOTHBIX TKAHEW:
SNUTENNANIbHAsA, COEJUHUTENbHAs, MbllIeyHas, HepBHasg. OcoOEHHOCTH
CTpoeHus, PYHKUHMI U paclojOKEeHUs TKaHEeW B opraHax >KMBOTHBIX U
YeJI0BeKa.

Opransl. BereraTnBHblE W T'€HEpPAaTUBHBIE OpPraHbl PACTEHUHU.
Oprassl U CHCTEMBI OPraHOB )KMBOTHBIX U 4yenoBeka. DyHKIMU OpraHoB
U CUCTEM OPIaHOB.

Omopa Tena  opramu3MoB. Kapkac  pacrenuil.  CkeneTsl
OJHOKJIETOYHBIX Y MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli n
BHYTpEHHUN ckeneT. CTpOeHre U TUTIBI COEJUHEHUS KOCTEN.

JIB>keHre OopraHus3moB. JIBH)KEHUE OJHOKIIETOYHBIX OPraHU3MOB:
amME0OMIHOE, KI'YTMKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX
pPacTEeHUM: TPONIU3MBI U HACTUU. J[BM)KEHNE MHOTOKJIETOYHBIX KUBOTHBIX
U YeloBeKa: MbllleuHas cuctema. Peduekc. CkeneTHble MBIIIIBI U UX

pabora.
[Iutanue opranm3mosB. lloryomieHne BOJIBI, YIVIEKMCIOrO Tra3za M
MHHEPAIBHBIX BEIIICCTB paCTEHUSAMU. IIutanue JKUBOTHBIX.

BayTpunonoctHoe W  BHYTPUKJIETOYHOE TuiieBapeHue. I[lutanue
NO3BOHOYHBIX  UBOTHBIX. OTAENbl MUIIEBAPUTENIBHOIO  TPAKTA.
[TumeBapuTenbHbIe Kee3bl. [IumeBapuTenpHas cucTeMa 4eaoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. JlpIXaHuE >KUBOTHBIX.
Huddy3us razoB uepe3 MOBEPXHOCTh KiIeTKU. KokHOe AbIXaHHe.
JlpixaTenbHasi OBEpXHOCTh. JKabepHoe u n€royHoe abixaHue. Jprxanue
MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. ODBOJIOIUOHHOE YCJIOKHEHUE
CTPOCHHMS JIETKMX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa
yesnoBeka. MeXaHu3M BEHTWISIUUMU JIETKUX Yy OTUL U MJIEKONMHUTAIOLIUX.
Perynsuus npixanus. [{pixatenbHbie 00bEMBI.

TpaHcopT BEMIECTB y OpPraHu3MOB. TpaHCHIOPTHBIE CUCTEMBI
pactennii. TpaHcnopT BewIECTB y )KUBOTHBIX. KpoBeHOCHAas cucteMa u €€
opranbl. KpoBeHOCHasi crucTeMa MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
Cepare, KpOBEHOCHBIE COCYIObl W KpoBb. Kpyru KpoBooOpalieHus.
OBOJIIOIIMOHHBIE ~ YCIOKHEHUSI  CTPOEHUSI KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Brinenenue y oprannsMoB. Beinenenue y pacrenuid. Beigenenue y
#&UBOTHbIX.  CokpaturtenbHble  Bakyoiu.  OpraHbl  BbIJEICHUS.
OunbTparus, ceKpenus u 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI paOOThI
opraHoB BbleneHUs. CBsi3b MOJOCTH TeJa C KPOBEHOCHOW W
BBIJICJINTEIILHOM CHUCTEMAaMU. BplieneHne y MO3BOHOYHBIX KUBOTHBIX U
genmoBeka. [louku. Ctpoenne wu  (yHKOHOHWpOBaHWE HedpoHa.
OO6pa3oBaHue MOYH y YEIOBEKA.

3amMTa y OpraHu3MoOB. 3allliTa y OJHOKJIETOYHBIX OpPTraHU3MOB.
Cnopel OakTepuil W LUCTHI MNPOCTEUIIMX. 3alIUTA Y MHOTOKJIETOYHBIX
pactenuil. Kyrtukyna. CpeacTBa MacCUBHOW M XUMHYECKOM 3alllUTHI.
OUTOHIIHUIBI.

3ammTa |y MHOTOKJIIETOYHBIX JKMBOTHBIX. [IoKkpoBBI H  uX
MPOU3BOJIHBIC. 3alllUTa opraHu3Ma oT Oosie3Held. MIMMyHHas cuctema



yenoBeka. KieTOuHbIl M TyMOpaJbHBII UMMYHHTET. BpOXIEHHBIN U
NPUOOPETEHHBIA CEM(PUUECKU HMMYHUTET. Teopus KIOHAJIBHO-
cenexktuBHoro ummynurera (I Dpnux, @. M. bepuer, C. Tonerana).
BocnanurenbHele OTBETHI OPraHu3MoOB. Posib BpOXKIAEHHOIO MMMYyHUTETA
B Pa3BUTHH CUCTEMHbIX 3a00JIEBAHUM.

PaznpaxxumocTs M perymauus y opraHu3MoB. Pasapaxumocts y
OJHOKJIECTOYHBIX OpraHu3MoB. Takcucel. PazapaxuMocTs U peryisuus y
pactenuii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBhass cucremMa u pedrekTopHas peryiasiuus y >KUBOTHBIX.
HepBnas cucrtema u €€ oTaensl. JBOJTIOLMOHHOE YCIOKHEHUE CTPOCHHMS
HEPBHOM CHUCTEMBI Y KUBOTHBIX. OTIEBI TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediexc u peduektopHas ayra. be3yciaoBHbIE U YCIOBHBIE
pedIieKchl.

I'ymopasibHass peryssuus U SHIOKPUHHAs CUCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl dHIOKPUHHOW CHCTEMBI U MX TOPMOHBI. JlelicTBue
TOPMOHOB. B3anMOCBs3b HEPBHOW M YHAOKPUHHOW cUCTeM. [ 'unoranamo-
runoduzapHas cuctema.

JdemoHcTpanumn
[Toptper: W. I1. I1aBnos.
Tabnuiel U CXEMBI: «OTHOKJIETOYHbIE BOJIOPOCIINY,

«MHorokJieTouHble Bogopociany, «bakrepun», «IIpocteitmmer, «OpraHbl
IBETKOBBIX pacTeHuil», «CUCTEMbl OPraHOB MO3BOHOYHBIX KHWBOTHBIX,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie
cuctembl», «Ctpoenue crebis», «CTpoeHHe JHUCTOBOM IIACTUHKN,
«Tkann  xuBOTHBIX», «Ckener d4enoBeka», «llumieBapurenbHas
cuctreMa», «KpoBeHOCHass cucreMa», «/lpIxaTenbHas cHCTEMay,
«HepsHas cuctema», «Koxa», «MblieuHas cucteMay, «BolaenurenpHas
cucreMa»,  «OHIOKpHHHas  cucrema»,  «CTpPOEHHE  MBIIIIbDY,
«Mmmynurer», «Kuiieunononoctusiey, «CxeMa NUTaHUS PACTEHUN»,
«KpoBEHOCHBIE  CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpoeHHe
ruapb», «CTpoeHHe IulaHapuu», «BHyTpeHHEE CTpOEHHUE IO0KIEBOTO
yepBsi», «HepBuas cucrema pwi0», «HepBHas cucrema JSATYIIKNY,
«HepBHas cuctema mnpecmbikaromuxcs», «HepBHas cucrema nTULY,
«HepBHas cucrema miekonutaromux», «HepBHas cuctema deinoBekay,
«Pedmexcy.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKPOIpENnapaThbl
OJHOKJIETOYHBIX OpPraHU3MOB, MHKpOIIpenaparbl TKAHEH, pPaKOBHUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, HUITIOKOXKHUX, JKUBBIE DK3EMIUISPHI
KOMHATHBIX PacTEHUM, TrepOapuu pacTeHUU Pa3HBIX OTACIIOB, BIAKHBIC
Mpernaparsl  XHUBOTHBIX,  CKEJIETHl  IO3BOHOYHBIX,  KOJUICKLUH
0ECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelOBeKa, 00OpyJqoBaHUE s
JEMOHCTpPAlMHA IIOYBEHHOIO W BO3AYLIHOIO MUTaHHUS PACTEHHU,
pacHieTuieHdss Kpaxmaiga ¢ OelKoB TMoj JAcicTBHEM (HEpMEHTOB,
o0opyaoBaHUE NIl JEMOHCTPAIMK OMBITOB MO M3MEPEHUIO KU3HECHHOU
€MKOCTH JIETKMX, MEXaHW3Ma [IbIXaTCJIbHBIX JIBWUKCHUH, MOJIEIIH
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TkaHel pacTEHUI».

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlaboparopHass pabora «l3ydueHne OpraHoB IBETKOBOIO
pacTeHus».

Tema 10. PazmHokeHre u pa3BUTHE OPraHU3MOB



@opMbl  pa3MHOXKEHHMsSI ~ OpraHuU3MOB:  Oecrnosioe  (BKJOuas
BEreTaTUBHOE) U MOJI0BOE. BUibl 6€crnoioro pa3aMHOKEHHUs: TOYKOBaHUE,
cropyJssiusi, parMeHTaIrs, KIOHUPOBaHUE.

ITonoBoe pasmuoxenue. IlosioBele KIIE€TKM, WM rameTel. Menos.
Craguun wmenio3a. IloBenenue xpomocoM B Meio3e. KpoccuHrosep.
buonornuecknii CMbICI M€M03a MU TOJOBOrO Ipouecca. Meno3 u ero
MECTO B dKM3HEHHOM IIMKJIE OPTaHU3MOB.

[Ipen3aponsiieBoe pa3Butue. I'amerorenes y uBOTHbIX. [1os10BBIE
xene3pl. OOpa3oBaHUe W pa3BUTHE MOJOBBIX KieTOK. CriepMarorenes u
oorene3. CTpoeHHE MOJIOBBIX KIIETOK.

OmnonoTrBopeHre W SMOpPUOHATBHOE  Pa3BUTHUE  HKUBOTHBIX.
CrniocoObl OMI0A0TBOPEHUS: HApYXKHOE, BHYyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe pa3BUTHE OpraHu3MOB (oHTOTEHE3).
OMOpHOJIOrUs — HayKa O pa3BUTUU OPTaHU3MOB. Mopgozenez — oona u3
2nasubix npobnrem smopuonoeuu. Kownyenyus mopghocenos u mooenu
mopghoeenesa. Ctanuu >MOpUOreHe3a JKUBOTHBIX (HA ITpUMeEpE JISATYIIKH).
JHpoOnenue. Turbl TpOOIEHUS. Jlemepmunuposannoe u
HeoepMuHuposannoe  Opoobaenue.  bBrnacmyna,  munvl  G6aacmyi.
OcoOeHHOCTH JAPOOJICHUS MJICKOMUTAONINX. 3apOJBIIIEBbIe JTUCTKH
(ractpyssiiiust). 3akiiajika OpraHOB M TKaHEH W3 3apOJBIIIECBBIX JTUCTKOB.
B3aumnoe BJIMSIHUEC qacTel pa3BUBArOLIETOCS 3apojiblia
(amMOpHoHaNbHAS WHIAYKINS). 3aKiIajika TjiaHa CTPOCHUS KUBOTHOTO Kak
pe3yJibTaT HUEpPAPXUUYECKUX B3aUMOJICUCTBUI TEeHOB. BiusHue Ha
AMOPHUOHATBHOE PAa3BUTHE PA3IMYHBIX (DaKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue KUBOTHBIX. [loCTOMOpHOHANBHBIN TEPHO.
[Ipsmoe wu Hempsmoe pasutHe. Pa3zputue ¢ Meramopdo3om y
0€CrO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHHe
IPSIMOTO M HEMPSIMOI'O Pa3BUTHSI, UX PACIPOCTPAHEHHE B MpUpojae. Tumsl
pocTa KMUBOTHBIX. DAKTOPHI PEryJSALIMU POCTa KUBOTHBIX M YEJIOBEKA.
Craguu MOCTAMOPHOHATIBHOTO PA3BUTHUSI Yy JKMBOTHBIX M YEJIOBEKA.
[lepuonbl onTorenesa yenoreka. CTapeHUE U CMEPTh KaKk OMOJIOTUYECKUE
POLIECCHI.

PasmHoxkeHnne u pasButue pacteHuid. ['ametodur u cropodwur.
Meiio3 B XM3HEHHOM IMKIJIe pacTeHuil. OOpa3oBaHHE CIIOp B Ipoliecce
Mmero3a. ['ametroreHe3 y pacteHuid. OMIOOOTBOPEHHUE U Pa3BUTHE
pPacTUTENbHBIX OpPraHuW3MOB. J[BOMHOE OIUIOJJOTBOPEHUE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHHe U Pa3BUTHE CEMECHH.

MexaHu3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHncTpanumn

IToptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuuet u  cxembl: «BeretatuBHOE pasMHOXKeHUE», «THIbI

0eCII0I0T0 Pa3MHOKECHUS, «Pa3sMHOXeHHE XJIaMHUJIOMOHAIbI»,
«Pa3MHOXEHME  3BIIIEHB», «Pa3MHOXEeHWE  TruaApb, «Meuno3y,
«XpOMOCOMBI», «I"ameTorenes», «CtpoeHue  SULEKIETKH U

cnepmarozonsia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsMoe wu
HEenpsiMOe  pa3BuTHe», «Pa3BuTme Maickoro Kyka», «Pa3Butue
capanun», «Pa3zButne narymkn», «J/[BoiiHOE OIUIOAOTBOpPEHHE Yy
LBETKOBBIX pacTeHui», «CTpOEHHE CEMSH OJHOIOJIbHBIX U JABYAOJIbHBIX
pacteHuin», «KU3HEHHBIN UK MOPCKON KanmycCThl», « KU3HEHHBIA UK
Mxay, «KU3HEHHBIN UK TANOPOTHUKAY, «KW3HEHHBIN UK COCHBI».



O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHKPOTIIPENapaThl
SMUUEKJIETOK U CIEPMATO30UI0B, MOJIENb «LIMKIT pa3BUTHUS JIATYIIKU.

JlaGoparopHasi padora «/3yueHrne CTpOEHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

IIpakTnueckas padora «BbIABIEHHME TNPHU3HAKOB CXOJCTBA
3apoIbIIIEeH TO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnass paGora «CTpoeHHE OpraHoB Ppa3MHOKEHUS
BBICILIMX PACTECHUN.

Tema 11. T'eHerTMmka — HayKa o0 HAaCJeICTBEHHOCTH U
H3MEHYUBOCTH OPraHU3MOB

Uctopust cTaHOBIEHUS U pa3BUTUS T€HETUKHU Kak Hayku. Pabotsr I
Menpgens, I'. ne ®puza, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B
pasButuu renetuku. Padoter H. K. Konbiioa, H. WM. BaBunosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, [O. A. ®umunuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TMOHSITUA WU CHUMBOJBI. ['OMOJOTHMYHBIE
XpOMOCOMBI,  aJJICJIbHbIE€  TE€Hbl,  AJbTEPHATUBHBIE  MPU3HAKH,
JTOMUHAHTHBIA W PELECCUBHBIM MNpPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA,
yucTas JUHUA, TUOpHUAbL, TeHotur, (eHotun. OCHOBHBIE METOJIbI
T€HETUKU: THOPUIONIOTHYECKUH, IUTOJIOTHYECKUM, MOJICKYJISIPHO-
FCHETUYECKHM.

JdemoHcTpanumn

[Toptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koxsuos, H.
M. Basunos, A. H. benosepckuii, I'. JI. Kapmeuenko, [O. A.
Ounumnuenko, H. B. Tumodees-Peconckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEITMBAHUS.

JlaGopaTtopnas pabora «/[po3oduna kKak OOBEKT T'€HETHUECKHX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHmens — 3aK0H
eauHoo0pasus ruOpUI0B IEPBOTO TTOKOJICHUS. [TpaBuio
JTOMUHUpPOBaHUSA. Bropol 3akoH MeHaens — 3aKOH pacuCIUICHUS
npu3HakoB. [luTomornyeckre OCHOBHI MOHOTHOPHIHOTO CKpPEIMBAHMS.
I'uniores3a 4uCTOTHI raMer.

AHanuzupymoniee  ckpemuBaHue. [IpoMexyTOUHBIM  xapakTep
HACJICJOBAHUS. Pacuierienne IPU3HAKOB npu HETOJHOM
JOMHUHUPOBAHUM.

HuruOpuaHoe ckpemmuBanue. Tpertuili 3akoH MeHzaens — 3aKoH
HE3aBUCHUMOI0 HAcCJENOBaHUs NPU3HAKOB. lluTonorudeckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

Cuemiennoe HacienoBanue mnpuszHakoB. Pabotrer T. Moprana.
CuernuieHHOE HACIIEIOBAHHE T'€HOB, HApYyIIEHUE CUEIUJICHUS MEXIY
reHamu. XpoMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH.

I'enernika mnosa. XpOMOCOMHBIM MEXaHHW3M ONPEAEIEHUs IToJa.
AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TE€TEPOraMETHBIN
non. l'eHeTmueckas CTPyKTypa MOJIOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

I'enorun kak nenmoctHas cucrema. llnenorponus — MHOKECTBEHHOE
IercTBUe TreHa.  MHOXXECTBEHHBIM — ajulean3M. BzamMmojencTBue
HeAJUIENIbHBIX reHOB. KoMmmuieMeHnTapHoCTh. Dnucrtas. [lonumepust.



I'eHeTnyecknii KOHTPOJIb Pa3BUTUA PACTEHUM, JKUBOTHBIX U
YelloBeKa, a Takke (PU3MONOTMYECKUX MPOIECCOB, MOBEACHUS M
KOTHUTUBHBIX (QYHKIUMN. ['eHeTHUecKue MeXaHW3Mbl CHUMOHMOTEHE3a,
MEXaHU3Mbl B3aUMOJICUCTBUSl «XO35IMH — Mapa3uT» H «XO35IMH —
MUKpoOuOM». ['eHeTHueckue acmeKThl KOHTPOJsS U HU3MEHEHHS
HaCJEeJICTBEHHON MH(OpPMAIMU B TOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBbiii U BTOpOl 3akoHBI MeHaemns»,
«Tpernii  3akoH  MeHaens», «AHaIUM3UPYIOIIEE CKpPELIMBAHUEY,
«Henonnoe nomuHupoBanue», «CIENJIEHHOE HACIEIOBAaHUE NMPU3HAKOB
y npozoduibl», «l'enetuka nonay, «Kapuortun yenosekay», «Kapuotun
npozodunely, «Kapuotun nrumbl»y, «MHOXKECTBEHHBIH —allJICNIU3M»,
«B3anMoIeICTBUE TEHOBY.

O6opynoBanue: MOJENb AJI IEMOHCTPAIIMKU 3aKOHOB €IMHO00pa3us
ruOpUI0B NIEPBOTO MOKOJICHUS M PACIICIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAalMK 3aKOHA HE3aBUCUMOTO HACJIE0OBaHUS PU3HAKOB, MOJEIb
IUIsl IEMOHCTPALMKU CLEIVIEHHOTO HACIENOBAaHUS IPU3HAKOB, CBETOBOM
MUKPOCKOT, MUKporpenapart: «/po3odunar.

IIpakTnuyeckas padora «/3ydyenne pe3ynbTaToB MOHOTHUOPHUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

IIpakTnyeckas padora «/3yueHue pe3ynbTaToOB AUTHOPUIAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotMna W cpeabl npu  (popmMupoBaHHUU
¢denorura. N3MeHYnBOCTh IIPU3HAKOB. KauecTBeHHbIE "
KOJIMYECTBEHHbIC NMPU3HAKU. BUbI N”3MEHYMBOCTU: HEHACIIEICTBEHHAS U
HACJIEACTBEHHAS.

MoaudukannonHas u3MeH4YuBOCTh. Ponb cpenbl B popmupoBanun
MOAU(GUKAITMOHHONW  M3MEHUYMBOCTH. Hopma peaknuu  mnpu3HaKa.
Bapuanmnonnsliii psig v BapuaunonHas kpusasi (B. Moranncen). CBolicTBa
MOIU(PUKATUOHHON U3MEHYMBOCTH.

I'enotTunuueckass u3MeHYUMBOCTh. (CBOWCTBA T'€HOTHUIIMYECKOM
U3MEHUYMBOCTU. BUIbI rTeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS,
MyTalMOHHAsI.

KomOuHaTuBHasT W3MEHUMBOCTh. Mei03 W TMOJOBOM mpoliece —
OCHOBa KOMOWHATMBHOW W3MEHUMBOCTU. Ponb  KOMOWHATHBHOU
M3MEHYUBOCTH B CO3JaHUHM T€HETHUYECKOIro pa3zHooOpas3usi B Mpeneiax
OJIHOT'O BUJA.

MyranmoHHass  U3MEHYMBOCTb.  BuIbl  MyTauuil:  T'€HHBIE,
XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE M UHIAYLIUPOBAHHBIE MYyTalUU.
SAnepnbie U nuTONIa3zMaTH4Yeckue Myrauuu. CoMaTUYeCKUE U MOJIOBHIE
MyTanuu. [[puynHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl U UX BIIUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacieAcTBeHHOW wu3MmeHunBoctH (H.U.
Basunos). BHesiiepHast "3BMEHYMBOCTD U HACIIEICTBEHHOCTD.

Onueenemuxa u INULEHOMUKA, POIb INUSEHEMUYECKUX (PAKMOpos &
HACcNe008aHuy U  USMEHYUBOCMU  (DEHOMUNUYECKUX HNPUSHAKOE Y
OpP2aHU3MO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.



Tabmuipl u cxembl: «Buabsl u3meHunBoctH», «MoaudukarmoHHas

U3MEHYUBOCTH, «KoMOvHaTUBHAsT ~ HM3MEHYHMBOCTHY, «Merno3s»,
«OmnonorBopenuey, «l'eHetuueckue 3abojieBaHUs 4YelIOBeKa», «Bumbl
MYyTaLumn».

O6opynoBaHue: >KUBbIE U TepOapHble HK3EMIUIAPbl KOMHATHBIX
pacteHuii, pucyHku ((ororpaduu) *KUBOTHBIX C Pa3TUYHBIMH BHUIAMU
W3MEHYHUBOCTH.

Jlaboparopuass  padora «lcciaengoBanue  3aKOHOMEPHOCTEM
MOU(DUKAIMOHHON U3MEHYMBOCTH. [locTpoeHrne BapualiioOHHOTO psijia U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtanuu y apo3oduiabl (Ha TOTOBBIX
MUKpOTpEenapaTax)».

Tema 14. I'eHeTnKa YejiOBEeKa

Kapuotun yenoseka. MexayHapoaHas mporpaMma HUCCIIeIOBaHUS
reHoMa  4YeJjoBeKa. MeToAbl  M3yYEeHUST  T'€HETUKM  4eJIOBEKa:
reHeaJoTUUeCKui, OJM3HEIOBBIM, ITUTOTCHETUUYECKUM, MOMYJISAIIMOHHO-
CTaTUCTUYCCKUH, MOJIEKYJISIPHO-TEHETUUECKHU. CoBpemeHHOe
omnpeeeHNue TeHOTHIIA: MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUIIUPOBAHWE, B TOM 4ucie ¢ 1nomomeo  [II[P-ananu3a.
HacnencrtBennsie 3a0osieBaHUsl 4YelioBeKa. ['€HHbIE M XPOMOCOMHBIE
0oJie3HN YyeJloBeKa. bonesnu c HACJICCTBEHHOMN
NPEAPACIIONOKEHHOCThI0.  3HAYEHHE  MEIUIMHCKOW TEHETUKH B
NPEIOTBPAIICHUN M JICUCHUM TEeHETUYECKUX 3a00JIeBaHUN 4YeIOBEKa.
Menuko-reHeTu4eckoe  KOHCyJIbTHpoBaHUE.  CTBOJIOBBIE  KJIETKH.
[ToHsITHE «TEHETUYECKOTO Tpy3a». ITUUECKHUE ACTIEKThl UCCIEIOBAHUN B
00J1acTu peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue hakTOpHI MOBHIIIIEHHONW YYBCTBUTEIFHOCTH YEJIOBEKA
K (U3NYECKOMY W XHUMHUYECKOMY 3arps3HEHUIO OKPYKAIOIICH CpeJibl.
I'eHeTnyeckas mpeapacnoioKEHHOCTh YEI0BEKa K MaTOJIOTUSIM.

JdeMoHCTpamuu

Tabmumer u cxembl: «Kapuotun dyemnoBeka», «MeToabl H3y4eHUS
TCHETHKH YesIoBeKay, «[ eHeTnueckue 3a060J1eBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JloMecTukauss U CEJIEKUMSA.  3apOXKJICHUE  CEJICKIUH U
noMmectukauu. Yuenue H. M. BaBuioBa o LleHTpax mpoucxoxaeHus u
MHOT000pa3usi KyJIbTYPHBIX pacTeHHid. Poyib celexkuum B CO3MaHUU
COPTOB pacTeHW W MOpoAd >KUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH
FOMOJIOTUYECKUX PSAIOB B HACJIEIACTBEHHOM wu3MeHunBoctn H. U.
Basumona, ero 3HaueHue IS CEICSKIIMOHHOM pabOTHI.

Metonbl  ceneKnMOHHOW  paboThl.  VICKyccTBeHHBIM — 0TOOp:
MAacCOBBIM W HMHAWBUIAYIbHBIA. OJTambl KOMOMHAITMOHHOW CEJICKITUH.
HcnbiTanne mpous3BoAUTEICH 1O MOTOMCTBY. OTOOp IO TEHOTHITY C
ITOMOIIIBIO OIICHKA (PEHOTHIIA IOTOMCTBA W OTOOp IO TEHOTHUITY C
nomolbio ananu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHON pabOThI.
PaguanmoHHBI M XUMHYECKHWM MyTareHe3 Kak HCTOYHUK MyTalud y
KyJbTypHBIX  (opMm  opranuszmoB.  Mcmosib3oBaHHE€  T€HOMHOIO
penakThupoBaHusi U MetrofoB pexkomOuHaHTHbIX JIHK s momydenus
HMCXOJIHOTO MaTepuasa sl CeJIEKIUU.



[lonyyenne  monumiaounoB. BHyTpuBHaoBas  ruOpuau3anus.
bnuskopoacTBeHHOE CKpeniuBaHue, uiau HHOpuauHr. HeponactBeHHoe
CKpEelIMBaHUE, WIM ayTOpuauHr. l'erepo3uc M €ro NpPHUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rudpuau3aius.
[Ipeononenne Oecryiogusi MEXBHIOBBIX THOpUIOB. JloCTHXKEHHS
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1€HAs PeBONIOYUSL.

CoxpaHeHrne W W3yYEHHE TIE€HETHYECKHUX PECYPCOB KYJIBTYPHBIX
pacTeHuil U UX JUKUX POIUYEH ISl CO3JaHUsl HOBBIX COPTOB M THOPHUIOB
CEIbCKOXO3MCTBEHHBIX KYIbTYp. M3yuenue, coxpawenue u ynpaeieHue
2CHeMUYECKUMU PeCypCamu CenrbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 6 YeNAX YAYUUIeHUs CYWEeCmBYIOWUX U CO30aHUsl HOBbIX
nopoo, TUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYYHBIX UCCAe008AHULL, NepedosblxX Uoel U NepcneKmueHbIX
MexXHOI02UU.

JdemoHcTpanumn

[Toptpersl: H. . BaBunios, U. B. Muuypumn, I'. /1. Kapneuenko, I1.
I1. JIykwsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuupel u cxembl: «lLleHTpbl TPOUCXOXKIEHUS U MHOrooOpazus
KyJIbTYpPHBIX  pacTeHHi», «3aKOH TOMOJIOTUYECKMX  PSIJAOB B
HACJIECTBEHHOW HM3MEHUYMBOCTH», «MeTtoasl cenekuum», «OtnanéHHas
rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «3yyeHne cOpTOB KYJIbTYPHBIX PACTCHHI
Y TIOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikekypceusi «OCHOBHBIE METOIBI M JIOCTUKEHHUSA CEJEKIUU
pacTeHHd M JKUBOTHBIX (HA CEJIEKUMOHHYIO CTaHIUIO, IJIEMEHHYIO
dbepMy, COPTOMCHBITATENLHBI Yy4YacTOK, B TEIUIMYHOE XO35AUCTBO, B
71a00paTOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0T U

OOBEKTHI, HCIOJIb3YyeMble B OHOTEXHOJOTHH, — KJIETOYHBIC H
TKAHEBBIC  KYJIbTYpPbl, = MHUKPOOPTraHU3MbI, HX  XapaKTCPHUCTHKA.
TpanumonHas OMOTEXHOJIOTHSI xJe00oIeYeHHE, MOJTyYEHHUE

KHACJIOMOJIOYHBIX MPOAYKTOB, BUHOETHE. MUKPOOHOIOTMYECKUN CUHTES.
OOBeKTBl MHUKPOOHONIOTHYECKUX TexXHojorui. I[IpomsBoacTBo Oenka,
AMUHOKHCJIOT U BUTAMUHOB.

Co3nanue TEXHOJNOTM W HWHCTPYMEHTOB II€JICHANPABICHHOTO
U3MEHEHHUSI M KOHCTPYUPOBAaHHMS TE€HOMOB C LEIbI0 IOJYyYECHUS
OpraHW3MOB M KX KOMIIOHEHTOB, COJEp’KalllUX HE BCTpPEYAIOIIHECs B
npupoae OMOCUHTETHYECKUE TTYTH.

Knerounass wunxenepus. MeToapl KyJnbTypbl KIETOK M TKaHEU
pacteHuil U XUBOTHBIX. KpuoOanku. Comaruueckas THOpuAM3anUs |
comaTuyeckuii sMmOpuoreHe3. Mcmnonb30oBaHHWE TaIlIOMIOB B CENEKIUU
pacteHui. [lonyuenue MOHOKNOHANbHBbIX —aHmumen. HMcnoavzoeanue
MOHOKIOHANbHBLIX U NOJUKIOHANbHLIX — aumumen 6  MeOuyuHe.
HckyccTBEHHOE  OIIIOAOTBOpPEHHE. PEKOHCTpPYKLMS — SWLEKIECTOK H
KIIOHUPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIaHTAUUU SAEP KIETOK.
Texnonocuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHAILHO20
DA3MHOJICEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoOMOCOMHasl ¥ Te€HHas UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 reHa
u koHctpyupoBanue pekomOuHaHTHbIX [IHK. Coszdanue mpanceennwvix



opeanu3mos. JIOCTHKEHUS M MEepPCHEKTUBBl XPOMOCOMHOM M TE€HHOU
UHXKEHEPUH. OKOJOTMYECKME U  ITHUYECKHME NpoOJeMbl TE€HHOU

WHXXEHEPUH.
MenunmHckue OMOTEXHOJIOTHUH. IToctrenomuas uudponas
MEIULINHA. [II[P-nquarnocTuka. MeTaboI0MHBIM aHaJIn3,

TEHOLIEHTPUYECKANM aHAJIN3 MPOTEOMA YEJIOBEKA IS OLEHKU COCTOSHMS
€ro 3710poBbi. Mcnonb30BaHKWE CTBOJIOBBIX KJIETOK. TapreTHas tepamnus
paka. 3D-OmoumHxeHepus sl pa3pabOTKU (PyHIAMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3/]aHUsl KOMIUIEKCHBIX TKaHEW coueTaHueM
TEXHOJOTUN TPEXMEPHOTO OMOTIPUHTUHTA U CKa( PO quHTa TSl PEIICHUS
3a/1a4 NePCOHAIU3UPOBAHHON MEIULINHBI.

Co3nlanve  BEKTOpHBIX  BakIMH C  Ledblo  obecreueHus
KOMOMHUPOBAHHOW 3amuThl OT Bo3Oyauteneir OPBU, ycrtaHoBienue
MOJIEKYJISIpHBIX MeXaHu3MoB (yHkunonupoBanusi PHK-conepxamumx
BUPYCOB, BBI3BIBAIOIIMX OCO0O oOmacHble 3a00JIeBaHUS YeJIOBEKa U
KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u cxembl: «lcnonb3oBaHUE MHUKPOOPraHU3MOB B
IPOMBIIIJIEHHOM TpPOU3BOACTBeY», «Kierounas wuHxenepus», «l eHHas

UHXKECHEPUS.
JlaGopaTopHnas padora «/3yueHre 00bEeKTOB OMOTEXHOIOTUM.
IIpakTnyeckas padora «ITonyuenue MOJIOYHOKHUCIIBIX
MPOJYKTOBY.

3KCKprI/IH «buorexHoyorus — BaXHEHIIAs IMPOU3BOAUTCIIbHAS
Cujia COBpEMCHHOCTHU (Ha OMOTEXHOJIOTHYCCKOE HpOI/I3BO,IICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue W  pa3sBUTHE  IBOJIOUMOHHBIX
NpeacTaBjieHUid B 0MOJIOT UM

DBOJIIOLIMOHHAS Teopust 4. apBuHa. [Ipeanoceuiku
BO3HMKHOBEHUSl JapBuHM3Ma. JKU3Hb M Hay4dHas JearesbHOcTh Y.
JlapBuHa.

JBrokymue cuiabl 3Bosironuu BuJoB 1o Y. [lapBuHy (BbICOKas
MHTEHCUBHOCTh pPa3MHOXKEHUS OpraHu3MOB, HACJIECTBEHHAs
U3MEHYMBOCTh, OOppba 3a  CYIIECTBOBAaHHE, C€CTECTBEHHBIH W
HMCKYCCTBEHHBIN 0TOOD).

Odopmienne  cuHTteTnuecko  teopuu  sBomooruu  (CTD).
HeiitpansHnass Teopust 9Bostouud. CoBpeMEHHas  SBOJIIOIMOHHAS
Ouomnorus. 3Ha4YeHUE DOBOIIOIUMOHHOW TEOpuU B  (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanuun

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenrt-
Unep, XK. Kroswe, U. Hapsun, C. C. UerBepukos, U. U. [lImanbraysen,
JIx. Xonnenn, /1. K. bensies.

Tabmuter 1 cxembl: «Cuctema xuBoi npupoas! (o K. Jluaaero)»,
«Jlecthnia  xkuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMHUpOBaHUS TPUCTIOCOOJICHWI Yy PpACTCHHA W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wMapuipyta mytemectBus Y. [lapBunay,
«Haxonku Y. JlapBuna», «®Popmbl OOpbObI 3a CYIIECTBOBAHUEY,
«ITopoasl ronmybOei», «MHoroo0Opasue KyJIbTYPHBIX (POPM KamyCThbI»,



«ITopoasl mOMamIHUX KXUBOTHBIX», «Cxema 00pa3oBaHUsSI HOBBIX BHJIOB
(mo Y. JlapBuny)», «CxeMa COOTHOIIECHMS IBHKYIIMX CHJI IBOJIIOIIUN»,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOM TEOPUH 3BOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonmynsuusa Kak sneMeHTapHas eluHuua 3Bomonuu. CoBpeMeHHbIE
METO/Ibl OLIEHKHU T€HETUYECKOI'0 pa3HOOOpa3usi U CTPYKTYPbI MOMYJISIIIHIA.
N3menenne reHooHa MOMYJIALMH KAaK 3JIE€MEHTapHOE 3BOJIIOLHUOHHOE
sBJICHUE. 3aKOH TeHeTuYeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble  (AKTOpbl  (ABMXKYIIME  CHJIBI)  ABOJIOLIMH.
MyTtauronHnbiii npouecc. KomObunatuBHas u3MeHYMBOCTh. Jpelid renos
— CilydyailHple HEHamnpaBlICHHbIE W3MEHEHUS 4YacToT ajulelied B
nonynanusax. pdexkt ocHoBaTens. Ipgexm OYMbLIOUHOSO 20pPNbIUUKA.
CHudceHue 2eHemu4ecko2o pazHooopas3us: NPUdUuUHbl U C1e0CmBUsL.
IIposienenue s¢ppexma Opeiigha cenos 6 6OMLUIUX U MATBIX NONVIAYUSIX.

Murpauuu. N3onsauus IO YJISILIAM: reorpaduyueckas
(mpocTpaHCTBeHHAs ), OMoornyeckas (penpoyKTUBHAs).
EcrecTtBeHHbIil 0TOOp — HampaBisomui (GakTop HSBOJIOIMH.

@dopMBbI  €CTECTBEHHOTO OTOOpa: JBMXKYIIUH, CTAaOWIM3UPYIOIIHM,
paspeiBaromuil  (au3pynTtuBHbI). [longoBoit orOop. Bo3HuKHOBEHHE U
HBOJTFOIUS COIIMAIBHOTO MTOBEJCHUS KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ybTaT MUKPOIBOJIOIHH.
Bo3HUKHOBEHHE TIPHUCIIOCOOJIEHUH y OpraHu3MoB. ApoMopdo3bl H
uavoananrtanuya.  [IpuMepsl  TPHUCIOCOOJIGHWH Yy  OpraHU3MOB:
Mopdororuyeckue, GU3NOIOrHIEcKre, ONOXUMHYECKUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH TPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BugoobpazoBanue kak pe3ysibTat
MUKpO3BOJItOIMK. M3onamus — kitoueBod (pakTop BHI000pa30BaHMS.
[lyTn U CIIOCOOBI BUI000pa30BaHUS: aJITONaTpUYECKOe
(reorpaduueckoe), CUMMIATPUUYECKOE (DPKOJIOTHUYECKOE), «MTHOBEHHOE)
(monmuruionau3anusi, rudpuanzanus). JIUTEeIbHOCTh 3BOJTIOIMOHHBIX
IIPOIIECCOB.

MexaHu3mbl GOpMUPOBAHHUS OUOJIOTHUECKOTO Pa3HOOOpa3Us.

Ponw sBomomonHON OHMojorHM B pa3paOOTKe HAYYHBIX METOJOB
coxpaHeHHs OumopasHooOpaszus. MHUKPOIBOIIONKUSA W KOIBOJIOIHS
napasuToB W UX X03sieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTUKAM M CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuun
[Toptpetsi: C. C. YeTBepukos, 3. Malip.
Tabmuter u CXEMBI: «MyTannoHHas U3MEHYUBOCTbHY,

«lTonynsuuoHHass CTpyKTypa Buaa», «(Cxema TNPOSBICHUS 3aKOHA
Xapau—BaitaOepray, «/[BroKyIine CHIIBI 3BOJIOMHHNY, «IDKOJIOTHYECKas
M30JISIUS TIOMYJISIUN ceBaHCKoU (openmy, «I eorpaduueckast H30IAIUS

JINCTBEHHHUIIBI CUOUPCKOH 51 JIMCTBEHHMUITBI JIaypCKOit»,
«ITonyns1iMOHHBIE BOJIHBI YUCJIECHHOCTH XHUIIHUKOB U XEpPTB», «Cxema
JEUCTBUS €CTECTBEHHOTO oTOOopay, «DopMbI 00pbOBI 3a
CyLIECTBOBAaHUE, «HaycTpuanbHbIi MEJIaHU3M, «KuBble
HCKOITAaEMBbIE, «IToxkpoBUTEILCTBEHHAS OKpacka KUBOTHBIX),
«IIpenynpexnaromas  OKpacka  KHUBOTHBIX»,  «DHU3HOJOTHYECKUE
ajanTanumny, «ITpucmocoO0meHHOCTh OpPraHu3MOB u ee

OTHOCUTENIBHOCTBY, «Kputepuun Buaa», «Buabl-nBoHukm», «CTpyKTypa
BUa B mpupoje», «Crocodsl BugooOpazoBaHus», «l'eorpaduueckoe



BU0OOpa3zoBaHue  TpEX  BUIAOB  JIAHJBIIIEH»,  «ODKOJIOTHYECKOE
BHUJI000pa3oBaHue  BUJOB  cuUHHUI, «[lomumionnsl  pacTeHHiI»,
«KamnycTHO-peieUHbIN THOPUIY.

O6GopynoBaHnue: repbapu pacTEHUM, KOJUICKIUH HACEKOMBIX,
gyyena MTHUIl M 3BEpedl ¢ MpUMepaMH pPa3IUYHBIX MPUCTIOCOOTICHUH,
yyuyena MOTHUI] U 3BEpel pa3HbIX BHUJAOB, repOapuu pacTeHUM OJIU3KUX
BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMHU CIIOCOOAMHU.

JlabopaTopHass pabora «BbIsiBIeHHE HW3MEHUYMBOCTH Yy OCOO€i
OJTHOTO BUA».

JlabopaTopHass padora «[IpucnocobiieHHs OpraHu3MOB U UX
OTHOCHUTEJbHAS 11eJI€CO00Pa3ZHOCTDY.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB o
MOP(OJIOTHIECKOMY KPUTEPUIO.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

MeTtonbl U3ydeHus Makpo3BoTtoNH. [1aleOHTOIOrnYeCKre METOBI
u3zyuyeHus spofioruu. [lepexonubie GopMbl U GUIOTCHETUUECKUE PSIJIbI
OpraHu3MOB.

buoreorpadguyeckne metonbl wu3ydeHus dBoionuu. CpaBHEHHE
¢dropbl 1 (ayHbl MAaTEpPUKOB U OCTPOBOB. buoreorpadudeckue odnactu
3emi. BUIBI-DHIEMUKH U PETTUKTHI.

OMOpUOIOTUYECKUE W CPAaBHUTEIBHO-MOP(OIOTHUYECKUE METOIbI
U3YUYCHMS 3BOJIIOLMH. ['eHeThUueCcKre MEXaHU3Mbl BOJIOIMA OHTOTCHE3a
Y TIOSIBJICHUS DBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOrMYHBIE U AHAJIIOTUYHbBIE
opranbl. PynumeHTapHble oOpraHbl M aTaBU3Mbl. MOJIEKYISIpHO-
reHeTHYecKre, OMOXMMUYECKHEe M MaTeMaTUYECKUE METOJbl H3yueHHUs
sBONMIOLMH. ['oMonornynbeie reHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS
(UIOreHETUYECKUX JIE€PEBHEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TIpaBWiia) ABONIOUMH. [Ipunyun cmervl
@yuxyui. HeoOpaTUMOCTh  3SBONIONMHU. AJanTUBHAS  pajualius.
HepaBHOMEPHOCTH TEMIIOB 3BOIOLIHH.

JdeMoHCTpamuu

IToptpersi: K. M. Bap, A. O. Kopanesckuii, ®@. Mromiep, 3.
I'exxens.

Tabmumel w  cxembl: «DWIOreHETUYECKUH  psAa  JIOIIAIN,
«ApPXEONTEPHUKC, «3Bepo3yObie ALIEPBDY, «CTteronedansy,
«Punnodute», «CeMeHHBIE MAOPOTHUKMNY, «buoreorpadudeckne 30HbI
3emmn», «Jlpeitd xoHTHHEHTOBY», «PenmukTely, «HavampHbIe CcTagnm
AMOPHUOHATHHOTO PA3BUTHUS MMO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIC
Y aHAJIOTUYHBIEC OpraHbly), «Pyn1nuMeHTh», « ATaBU3MBD), «XPOMOCOMHBIE
HAOOpHI YeTOBeKa W MIUMIaH3e», «l JaBHbIE HaMpaBICHUS SBOJIIOIUN,
«O011IMe 3aKOHOMEPHOCTH SBOJIOIIUN.

O6opynoBaHue: KOJUICKIIMHM, TepOapuu, MYJSDKA HCKOTAeMBbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTUYHBIX,  aHAJIOTMYHBIX,
PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIUM HACEKOMBbIX.

Tema 4. Ilponcxoxaenne U pa3BuTHe KU3HN HA 3emJie

HayuHnble runoTe3bl MpOUCXOKICHUS )XKU3HU Ha 3emie. AOuoreHes
u mnaHcrepMus. JloHaydHble TPEACTaBICHUS O 3apPOXKICHUM >KU3HU
(kpeanmonusM). ['unore3a MOCTOSIHHOTO CaMO3apOXKIACHUS KU3HU U €&
onpoBepkenne onbiTamu @. Penm, JI. Cnamnanmanm, JI. Ilacrepa.
[IpoucxoxxaeHue >Kku3Hu U aCTPOOHOIIOTHSI.



OcHOBHBIE OTambl HEOPraHWYECKOW HBomonnH. IlnanerapHas
(reomoruyeckas) SBOMIONMSA. XUMHUYECKas OdBOJIONUA. AOHMOTCHHBIN
CUHTE3 OPraHWYECKUX BElECTB U3 Heopranmdyeckux. Omnsir C. Mumnepa
u I'. IOpu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoanepBaTHas
runote3a A. WM. Omnapuna, runore3a mnepBuyHOro OynboHa JIxk.
Xonaeitna, renetudeckas rumnotesza I'. Mémnepa. Pubosumser (T. Yek) u
runore3a «vupa PHK» V. T'mnbepra. dopmupoBanue memOpan u
BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emam u  Meroasl €€ wu3ydeHus. Mckomaemble
oprann4eckue octatku. ['eoxpoHonorust u €€ Metoabl. OTHOCUTENIbHAS U
abcomoTHasE reoXpoHosorus. ['eoxpoHosioruyeckasi 1IKajga: 30HbI, JpbI,
NEPUOJIBI, DIIOXH.

HavanpHbpie »Tamel opraHuuecko sBomtouud. llosBieHue u
HBOJIIOIMSL TIEPBBIX KJIETOK. DBOJIONUS MeTabosn3ma. Bo3HUKHOBeHUE
nepBbIX 3kocucTeM. CoBpeMeHHbIEe MUKPOOHbIE OMOIUIEHKM KaK aHajor
nepBeix Ha 3emie coobmiectB. Ctpomartonutsl. [IpokapuoTel u

DYKapHOTHI.

[Ipoucxoxnenue dykapuoT (cuMOMOTeHe3).  DBOIIOIMOHHOE
POUCXOXKJEHUE  BHUPYCOB. [IpoucxoxxaeHue  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OCHOBHBIE JTalbl HBOJIOIMU BBICHIMX pacTeHUd. (OCHOBHBIC
apomopdo3sl pacteHuid. Bbixom pactenudt Ha cymry. [losiBieHue
CIIOPOBBIX PAacTEHHM W 3aBO€BaHUE MMM cylId. CeMEHHbIE paCcTEHHS.
[TpoucxoxaeHne BETKOBBIX PACTEHHUI.

OcCHOBHBIE ATanbl HBOJIOLMHM KHUBOTHOTO MHpa. (OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benjackas d¢ayna. KemOpwuiickuii B3pbIB —
NOSIBJIEHWE COBPEMEHHBIX THUNOB. [lepBbie XOp/10BbIE KUBOTHBIE. JKU3Hb
B BOJie. OBOJIONMS MO3BOHOYHBIX. [Ipoucxoxknenne ampuOuii u
pentunuii. IlponcxoxaeHue MICKONMUTAIOUX W nTull. [IpuHOMD
KITFOUEBOTO apoMopdo3a. OcBoeHue 0eCrI03BOHOYHBIMH u
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3zButre ku3HM Ha 3emiie MO 3paM U I[EpUOAAM: apXeu,
IPOTEPO30H, MaAICO30M, Me3030M, KaiHOo30M. OOImas XapakTepUCTHUKA
KJIMMaTa W TeoJoruyeckux mpoueccoB. IlosiBieHne W pacuBer
XapaKTepHbIX OPraHu3MOB. YTJe0o0pa3oBaHME: €r0 YCIOBHUS U BIHUSHUE
Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPAaHUSA — 3KOJOTMYECKUE KPU3UCHI IPOILIOTO.
[IpyunHbl W cineacTBHST MaccoOBBIX  BbIMUpaHUN. CoBpeMEHHBIN
HKOJIOTHYECKUH KpU3HUC, ero ocobenHoctu. [IpobGrema coxpaneHwus
O6uopaznooOpasus Ha 3emIie.

CoBpeMmeHHasi cucTeMa  OpraHuyeckoro  mupa. [IpuHIUIBI
Kiaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpPraHu3MOB.

JdemoHcTpanuun

[Moptpersi: ®. Penu, JI. Cnammannanum, JI. Ilacrep, U. W.
MeunukoB, A. U. Onapun, /[x. Xomnuaeitn, I'. Ménnep, C. Mumnep, I
Opu.

Tabmuuer 1 cxemul: «Cxema ombiTa @. Penm», «Cxema ombita JI.
[Tactepa mo um3ydeHH0 camo3apoXxIcHHs xu3HH», «Cxema ombita C.
Mwutepa, 1. IOpwm», «Drtanel HEOPraHUYECKOM  3BOJIKOLUNY,



«I'eoxpoHosnornyeckas 1kKana», «HayanpHble JTambl OPraHUYECKOU
sBONMIOIIMNY, «Cxema 00pa3oBaHMs HYKApHUOT MYTEM CHMOHMOIrEHe3a»,
«Cuctema KuBoM mpupoAs», «CTpoeHHe BuUpyca», «ApomMopdo3bl
pacTeHui», «Punnoputsy, «OIHOKIIETOUHBIE BOJIOPOCIIN»,
«MHOTrOKJICTOYHBIE BOJOPOCIINY, «Mxn», «ITammopoTHUKNY,
«I"onoceMenHble pacteHus», «OpraHbl HBETKOBBIX pacTeHuil», «Cxema
pa3BUTHSA KUBOTHOTO MHPA», «Apomop¢o3bl YKUBOTHBIX),
«IIpocrenuuey, «KuI1e4HOMOIOCTHRICY, «Ilnockue YepBU»,
«Unenucronoruey, «PbiOb», «3eMHOBOAHBIEY, «lIpecMmbikaroniuecs,
«IItnuey, «Maekonuraromuey», «Pa3zBuThe XU3HU B apXEHUCKOU 3peEy,
«Pa3BuTHE KU3HU B NPOTEPO3OMCKOW 13pe», «Pa3BuThe KU3HU B
MAJIC030MCKON 3pe», «Pa3zBuTHE )KU3HU B ME3030MCKOU 3pe», «Pa3Butue
KU3HU B KaHO30MCKON 3pe», «CoBpeMEHHas CHUCTeMa OpPraHUYeCcKOro
MUPA».

O6GopynoBaHue: repbapuu  pacTeHHN  Pa3IUYHBIX  OTJICJIOB,
KOJUIEKIIMA HACEKOMBIX, BJIAXKHbIC IpernapaTbl >KUBOTHBIX, PAKOBHHBI
MOJUTIOCKOB, KOJIJIEKIIUM UTJIOKOKHUX, CKEJIEThI MO3BOHOUHBIX YKUBOTHBIX,
yydella MNTUI, W 3BEPEH, KOJUICKIIMKM OKAMEHEJIOCTEeH, TMOJE3HBIX
MCKOMIA€MbIX, MYJISKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas jgaboparopHasi padora «MojaenupoBaHUe OMBITOB
Munnepa—tOpu mno wu3ydeHHr0 aOUOTE€HHOTO CHHTE3a OPraHMYEeCKUX
COCJIMHEHUN B MIEPBUYHOM aTMochepe.

JlaGoparopHass pabGora «/3ydyeHWe U ONUCAHUE MCKOMAEMbIX
OCTaTKOB JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3yueHne O0COOEHHOCTEH CTpOEHUS
PaCTEeHUN Pa3HbIX OTIEIIOBY.

IIpakTuueckass padora «l3yueHne O0COOECHHOCTEH CTpOEHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTpomnosiorui. MeToasl aHTPOIIOJIOTHH.

CraHoBlIeHME TMPENCTABICHUNA O MPOUCXOKIECHUU YEJIOBEKA.
Penurunosnsie Bo33penus. CoBpeMEHHbIE HAYYHBIE TEOPHUHU.

CxoncTBo yenoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE TOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA 4YEJIOBEKA C  JKMBOTHBIMMU:
CpaBHUTEITBbHO-MOPGONIOTHUECKHe, AMOpuonoruyeckue, (Qpu3noIoro-
Oonoxumuyeckue, mnopeneHyeckue. OTIWUYMA YENOBEKa OT >KUBOTHBIX.
[IpsAMOXOkK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Burtune
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHUCTEMBL.

JBuxymue cuibl  (pakTopbl) aHTpomoreHe3a: OUOJOTHYECKHE,
cormanbHble. COOTHOIIEHHE OMOJIOTHYECKUX U COIMAIIBHBIX (PAaKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIE CTaJuU aHTpPOTOreHe3a. PaHHUME dYenOBEKOOOpa3HBIC
00e3bsiHBl  (MPOKOHCYJIBI) W paHHUE TOHTHABI — OOIIHE TPEIKH

YeJI0BEKOOOPA3HbIX 00€3bsIH W JIOJEH. ABCTPAJIONUTEKH — IBYHOTHE
MPEJKK JIIoAeH. YenoBeK yMeIbli, IEpBbIE U3TOTOBJIEHUS OPYAUN TPY.a.
UYenoBek mpsSMOXOISIINN U MEPBbIA BBIXOJ JIOJIEH 3a mpenesbl AQpUKy.
UYenoBek reiaensOeprckuii.  — oOmMHA  TOpeAoK HeaHJAePTaIbCKOIO
YEeJO0BEKa M YEJIOBEKa Pa3yMHOro. YenoBeKk HEaHIEpPTAIbCKUM KaK BH]
JOAEH XOJOAHOrO KiauMara. YemoBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mIpejaesiamMu AQpUku.
[TaeoreneTnka u nMaji€OreHOMMKA.



DOBOJdIOLKSA COBPEMEHHOrO 4YesnoBeKka. EcrecTBeHHbIH 0TOOp B
MOMYJISIIUAX 4YesloBeka. MyTallMOHHBIA mpolecc W HOJIUMOP(U3M.
[lonynsiuvoHHBIE BOJHBI, Jpeid TeHoB, Murpamus u <«Pdekr
OCHOBATEJS» B OMYJIALUAX COBPEMEHHOI'O YEJIOBEKA.

UYenoseueckue pacel. IloHdarue o pace. bompmue  pachl:
eBporeonHas (eBpasuiickas), aBcTpajo-HEerpouIHas (dKBaTOpHUAIbHAs),
MOHTOJIOUHas (a3uaTcKo-aMepuKaHcKas). BpeMs u myTu pacceneHus
yenoBeka 1Mo IuaHere. EnuHCTBO  yenoBedeckux pac.  Hayunas
HECOCTOATENBHOCTh pacu3ma. [Ipucnoco0iaeHHOCTh YelloBeKa K Pa3HbIM
YCIIOBUSIM OKpyKarolle cpenbl. BnusHue reorpaduyeckoil cpeabl U
npeiida reHoB Ha MOPQOJIOTHIO U PUHUOJIOTHIO YeJIOBEKa.

MexaucluMIuIMHapHble MEeTO/bl B (hu3udeckoi (OMOIOTHYECKOM )
AHTPOIIOJIOTHH. OBOJIOLIMOHHAS AHTPOMOJIOTHS M MaJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX TMOMYJAlui. bruocouHanibHbIe HMCCIEAOBAHUS TPUPOIBI
yesioBeka. MccnenoBanue KOABOMIOIUU OMOJOTHYECKOTO U COLMATIBHOTO
B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. [Hapsun, JI. Jluxu, . . Porunckumii, M. M.
I'epacumos.

Tabmumpl U cxeMbl: «MeToabl aHTPOMOJIOTHNY, «['0JIOBHOW MO3T
yenoBekay, «YemoBekooOpasHble 00e3bsiHbI», «CKeleT uejgoBeKa M
CKEJIET IIMMIIaH3e», «PyIuMEHTBI M aTaBU3MbD», «JIBUMXKyIIHE CHIIbI
aHTPOIIOreHe3a», « IBOJIOLMOHHOE APEBO YEIOBEKA», «ABCTPAIONHUTEKY,
«YenoBek yMmenbli», «YeloBeK MNPAMOXOASAIINN», «JleHUCOBCKUHI
yenoBek» «Heannepraneub», «KpomanboHLB», «lIpenku yenoBekay,
«JTalbl HBOJIIOLINY YeTIoBeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISIKA OKaMEHEJIOCTEN, IpEAMETOB
MaTepuajJbHOM  KyJIbTYpbl  MPEJKOB  YEJIOBEKa,  PEHpOAYKIHH
(dboTorpadun) kapTUH ¢ MUPOJIOTHICCKUMHU U OUOJCHCKUMH CIOKETaMHU
IPOUCXOXKIEHUS YeIoBeKa, (poTorpadun HAX0IOK UCKOTTAEMBIX OCTATKOB
YeJloBEeKa, CKEJEeT 4YeJOoBEeKa, MOJEIb ueperna 4elioBeKa M 4Yepena
[IMMIIaH3€, MOJEIb KUCTH YEJIOBEKAa M KUCTH LIMMIIAH3€, MOJIENIU TOpca
IPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHue O0COOEHHOCTEH CTpOEHUS
CKEJIETa YEJIOBEKA, CBA3AHHBIX C IPSIMOXO0XKICHUEM.

IIpakTuyeckass pabdora «/3yueHune 5KOJOTMYECKUX aJamnTaliui
YEJI0BEKay.

Tema 6. Jkos0rusi — HayKa 0 B3aUMOOTHOLIEHUAX OPraHMU3MOB
U HAJOPTraHU3MEHHBIX CUCTEM C OKpY:KaKoIei cpeaoi

3apoxaeHue U pa3BuTue 3konoruu B Tpyaax A. ['ymbonpara, K. O.
Pynse, H. A. CesepuoBa, 3. I'ekkens, A. Tencau, B. H. Cyxkauépa.
Paznensl u 3agaun sxonoruu. CBs3b SKOJIOTUH C IPYTUMHU HAYKaMH.

Mertoasl skonoruu. IloneBble HaOMIOAEHMS. ODKCHEPUMEHTHI B
AKOJIOTUM: TPUPOJHBIE U JabopaTopHble. MoOJIeNMpOBaHUE B 3KOJIOTHU.
MOHHUTOPHHT OKpYXAaKWIEH Cpenbl: JOKAJIbHBIM, PETrMOHAJIBHBIN U
rJ100aIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUM IS YelIOBEKa. DKOJIOTHYECKOE
MHPOBO33pDEHME KaK OCHOBA CBS3€M 4YeEJIOBEYeCTBA C IPUPOJOU.
@OpMUPOBAHUE  BKOJIOTUYECKOM  KYJIBTYpbl MU 3KOJIOTHMYECKOU
IPAMOTHOCTU HACEJICHHUSI.

JdemoHcTpanumn



[Hoptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. Cesepuos, 3.
I'ekkenb, A. Tencau, B. H. Cykaués.

Tabmuinpl u cxembl: «Pa3nensl skomorum», «MeToabl SKOJOTHN,
«CxemMa MOHUTOPHUHTA OKPY’KAIOIIEH CpeabD».

Jlaboparopnass pabora «/3yueHue METOJOB IKOJOTMYECKUX
HCCIIEIOBAHUNY.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okonorndyeckre (HakTopbl W 3aKOHOMEPHOCTU HX JICUCTBUSI.
Knaccuduxanus DKOJIOTHUYECKUX (bakTopoB: abMoTHYECKHUE,
Ouotnueckue, aHTporioreHHele. OOIMEe 3aKOHOMEPHOCTH JCHCTBUS
skojoruueckux ¢akropoB. IlpaBuno muaumyma (K. Hlmpenrens, lO.
JIn6ux). TonepaHTHOCTh. IBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (¢daxktopel. CBeT Kak 3KOJOTMYECKHM (akTop.
JleficTBre pa3HBIX YYAaCTKOB COJIHEUHOI'O CIEKTpa Ha OpPraHU3MBI.
DKOJIOTMYECKHUE TPYIITIBI PACTEHUM U )KUBOTHBIX 1O OTHOIICHUIO K CBETY.
CurnanbHas poib cBeTa. DOTOMEPUOAU3M.

Temnepatypa kak 3Kojorudeckuit gakrop. JeiicTBue TemmnepaTypbl
Ha opraHu3Mbl. [lOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHWU3MBI.
OBpUTEPMHBIC U CTCHOTEPMHBIC OPTaHU3MBI.

BnaxHocts kak 9konormueckuid  Qakrop. Ilpucnocobnenus
pacTeHui K MojAep>kaHuio BogHoro Oananca. Knaccudukamnms pactenuit
0 OTHONIEHUIO K Boje. [lpucrnocoOsieHuss >KMBOTHBIX K H3MEHEHUIO
BOJHOTO PEXHMA.

Cpensl oOuWTaHHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS,
NOYBEHHAsl, TTyOUHHAs TOJIMOYBEHHAs, BHyTpUOpraHu3MeHHas. Ou3nko-
XUMHUYECKUE O0COOEHHOCTH cpen oOuTaHus OpraHU3MOB.
[IpucnocoOnenust OpraHu3MoB K KU3HU B Pa3HBIX Cpeiax.

buonornyeckue putmbl. BHemHME W BHYTPEHHHUE PHUTMBL
CyTouHble M TOAWYHBIE PUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K
CE30HHBIM U3MEHEHHUSM YCIOBHH KU3HU.

Kusnenneie popmbl opranu3mMoB. [loHATHE O KM3HEHHOU (opme.
XKuznennole (GOpMbI pacTeHHIl: NEpeBbs, KyCTAPHUKH, KYCTapHHYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THUJIPOOUOHTHI, TEOOUOHTHI, a’pPOOMOHTHL. (OCOOEHHOCTH
CTpOCHHS U 00pasa KU3HH.

buornueckune ¢akropel. Buabl OHOTHYECKMX B3aUMOJICHCTBUM:
KOHKYPEHIUS, XUIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm,
KOOTIepaIus, MyTYaJau3M, KOMMEHCAaJIU3M (KBapTHUPAHTCTBO,
HaxJeOHu4yecTBO). Herpoduueckne B3ammonencTBus (TOMHUYECKHE,
dopuueckue, (abpuueckue). 3HaUeHHE OMOTHYECKUX B3aMMOJICHCTBUM
JUISE  CYIIECTBOBAHWS OPTraHMU3MOB B cpene obOutanus. [lpunHnmm
KOHKYPEHTHOTO UCKJIFOUECHUSI.

JdemoncTpanumn

Tabmuuet u  cxembl: «Okomoruueckue ¢GakTops», «CBETOBOU
CHEKTP», «IKOJIOTHIECKUE TPYIIIHI )KUBOTHBIX IO OTHOIICHHUIO K CBETY,
«TenmokpoBHBIE  KUBOTHBIE»,  «XOJOMHOKPOBHBIE  JKUBOTHBICY,
«DU3NONOTUYECKHE — aJanTalid  KUBOTHBIX», «Cpeapl oOutaHwms
opranu3MoB», «buonormdyeckue puTMb), <«OKu3HEeHHBIE  (HOPMBI
pacteHuity, «KusHeHHble  (QOpPMBI  KHBOTHBIX»,  «IJKOCHUCTEMA
IIAPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOMHOro jeca», «llenwn



nuTaHus»,  «XuwHuyectBo»,  «llapazutusm»,  «KoHKypeHIUN»,
«CumOmo3y, «KoMMeHcammu3m.

O6opynoBanue: repbapuu pacTeHui u KUBOTHBIX,
MPUCHOCOOJIEHHBIX K BIMSHHUIO PA3JIMYHBIX SKOJOTMYECKUX (PAKTOPOB,
repOapuu CBETOJIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUI,
CBETOJIIOOMBBIC, TEHENIOOMBBIE W  TEHEBBIHOCIMBBIE  KOMHATHbBIE
pacTteHusi, repOapuu W KOJJIEKIIMU TEIUIOJIOOMBBIX, 3UMOCTONKHX,
MOpPO30YCTOMYMBBIX PACTeHHWI, dYyyena MTUL W 3Bepei, repOapuu
pacTeHuil, OTHOCSImMXCA K rurpoduram, kcepoduram, me3zodpuram,
KOMHATHbIE  pAacT€HUs  JIAaHHBIX TPYII, KOJUIEKUUU >KUBOTHBIX,
oOWTaIOIIMX B pa3HbIX cpefax, repOapuud M KOJUIEKUUH pPacTeHUH Hu
KUBOTHBIX, OO0JaJaIOMIMX YepTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBHHM >KWM3HHM, repObapud W KOJJIEKIMU pPACTeHUH u
KUBOTHBIX PpA3JIMYHBIX JKU3HEHHBIX (HOPM, KOJUIEKUIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JlaGoparopHuas padora «BpIsiBneHue PUCTIOCOOJICHUIA
OpPraHU3MOB K BIIUSIHUIO CBETAY.
JlaGopaTropHas padora «BpIsiBneHUE PUCTIOCOOJICHUIA

OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTECHUM
U3 Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM I

DKOJIOTUYECKHE XapaKTepUCTHKW Tmonyasiuu. [lomymnsuus kak
Oouonornyeckas cucreMa. Poiib HEOAHOPOIHOCTH cCpefbl, (U3MUYECKUX
OappepoB U OCOOCHHOCTEH OWOJOTMM BHUIOB B (HOPMUPOBAHHUH
IPOCTPAHCTBEHHOM CTPYKTYypbl mnonyisuuid. OCHOBHBIE MOKa3aTeNH
NOMYJIALIMKU: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHASI U TI0JIOBAst CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIHSL.

DKkosioruyeckasi CTpykTypa mnonyiasuud. OIeHKa YHCIEHHOCTH
nonyjanuu. JnHamuka nomyisAmuA W €€ perynsuusa. buoTthueckui
NOTEHIMAA MOomyJsauuu. MoJenupoBaHUE JWHAMUKHA  TOMYJISIUU.
KpuBsie pocta wuyuciaeHHoctd mnomyisnuu. KpuBbele BbDKHBaHUS.
Perynsnust 94MCIIEHHOCTH MOMYJALMA: POJIb (PAKTOPOB, 3aBUCAIINX U HE
3aBUCSIIMX OT IJIOTHOCTH. DKOJOTMYECKHe cTparerun BuaoB (- u K-
CTpaTeruu).

[lousate 00 DKOJOTrMYECKOW HUIIE BUma. MecTooOUTaHHUE.
MuoromepHass mozenb 3konorumyeckor HumM Jx.M. XartuyuHcoHa.
Pazmepsr skxonornueckor HumM. [loTeHnuanbHas © pean30BaAHHAA
HULIY.

Bun kak cucrema nonynsuuid. Apeansl BUIOB. Buabl m ux
KU3HEHHBIE CTPATETUH. DKOJIOTUUECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH  MOBEAEHUA W MUTpaluid  >KUBOTHBIX.
buonornyeckre UHBa3UM 4yKEPOIHBIX BUJIOB.

JdemoHcTpanuun

[Toptpert: Jx. Y. XaTunHCOH.

Tabmuuet © cxeMbl:  «OKOJOTHYECKHE  XapPaKTEPUCTHKU
MOITYJISILIUN Y, «IIpocTpancTBeHHas CTPYKTYypa MO YIS,
«Bo3pactHple  mupamuasl  nonynanuu»,  «CKOpOCTh — 3acelieHUs
MOBEPXHOCTH  3€MJIM  pPa3IMYHbIMKU  opranusmamm»,  «Moaenb

skosiorndyeckor Humu Jx. M. XaTynuHcoHay.
OOGopynoBaHue: repObapuu pacTeHHH, KOJICKIIMN )KUBOTHBIX.



JlabopaTopHas padora «IIpucrnocobneHuss cemsiH pacTeHUU K
PaCCEJICHHION.

Tema 9. Jxkos0rusi co001ECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buonenoz u ero crpykrypa. Csssu
MEXIy OpraHu3MaMH B OMOLIEHO3E.

OxocucteMa Kak OTKpbeiTas cucremMa (A. k. Tencmnm).
OyHKIHUOHANIbHBIE OJOKH OpPraHu3MOB B OKOCHUCTEME: MPOIYIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckre ypoBHU. Tpoduueckue 1enu u
cetu. Abuotndeckue 0J0KU dKocucTeM. [I0YBBI M WIIBI B DKOCHUCTEMAX.
KpyroBopot BeliecTB U MOTOK YHEPTUH B IKOCHUCTEME.

OcHOBHBIEC TIOKa3aTelu »HKOCUCTeMBbl. buomacca u mNpoayKIuS.
DKOJIOTMYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxka  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.
Onykmyayuu. HampaBiaeHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCMM M HUX MPUYUHBI.
AHTpOTIOTEHHBIC BO3/IEHCTBUS Ha CyKieccuu. KimMakcHoe cooOI1ecTBo.
buopasznooOpazue W TOJHOTa KPYroBOpoTa BEIIECTB — OCHOBA
YCTOMYUBOCTHU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKocucmemsvl 03€p U peK. DKocucmembl
Mopell U 0Keano8. IKocucmemvl MyHOP, J1eco8, cmeneu, nyCmbitb.

AHTpPOIIOT€HHBIE  IKOCHUCTEMBI.  ATPO3KOCHCTEMA. ATPOIEHO3.
Paznuumst Mex 1y aHTpOIIOTE€HHBIMU U IPUPOHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE  KOMIIOHEHTHI ~ ypOOIKOCHCTEM.
loponckas ¢dmopa u Qayna. CuHaHTponuzanus TOPOJCKON (ayHBI.
buonorndyeckoe ¥  XO3SMCTBEHHOE 3HAYEHUE AarpOdKOCHCTEM U
ypOOIKOCHUCTEM.

3aKoHOMEpPHOCTH  (OPMHUPOBAHUSA OCHOBHBIX  B3aUMOJIECHCTBUIA
OpraHu3MOB B JKocucTemax. Poav kackaonozo 3ghghexma u 6u006-
a0upuxamopos (knrouesvix 6u008) 8 @OYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoCc »HEpruM M BEIIECTB MEXKIY CMEXKHBIMU HKOCHCTEMaMHU.
YCTOWYMBOCTh OPraHU3MOB, NONYJISUMM M SKOCUCTEM B YCIOBHUSIX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmel  6030elicmeus  3a2psA3HeHull  pasHblX MUno8 Ha
CyOOp2aHU3MEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
go30eticmeusi.  MeTONOJOTUST ~ MOHHUTOPMHTAa  €CTECTBEHHBIX  H
AHTPOIIOTE€HHBIX YKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuuet uw  cxembl: «CTpykTypa OuoreHo3a», «IKOCHUCTEMA
IIMPOKOJIUCTBEHHOTO  Jeca»,  «JKOCHUCTEMa  XBOMHOro  Jiecay,
«DyHKIIMOHATBHBIE TPYIIIBI OPraHU3MOB B 3KOocuUcTeMe», «KpyroBopot
BEILIECTB B 3KocucTeMmey», «llenn nmutanus (macTOWIIHAs, IETPUTHAL)Y,
«JKoJoruyeckas mnupaMuga 4Yucel», «IKOJOrMYecKas mupamuja
omomMacce», «DJKoIoTMYecKash mupamuga odHeprum», «OOpa3oBaHUe
O6onoray, «llepBuunas cykmeccus», «BoccTaHoBieHHWe Jseca TMOCKe
noxapa», «KocucteMa 03epay», «ArporeHos», «KpyroBoport BeliecTB u
MOTOK PHEPTHUH B arpoleHosey, «[Ipumepsr ypOoskocuctem.

OOGopynoBaHnue: TrepOapuM pacTEHUM, KOJJICKIIMM HACEKOMBIX,
yyyena MTUII W 3Bepei, repOapuu KyJIbTYpHBIX H JHUKOPACTYIIUX
pacTeHuid, akBapuyM KakK MOJIEIb SKOCUCTEMBI.



IIpakTuyeckas pabora «3yuenue 151 OIIMCAHUE
ypOOIKOCUCTEMBI.

JlabopaTtopnas paGora «M3yueHue pa3zHOOOpa3zusi MEJIKUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX DKOCHUCTEMAX).

IKckypeusi «OKCKypcus B TUIIMYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsK, €JIbHUK, Ha CYXOJOJbHBIM WJIM NOWMEHHBIH JyT, 03€po,
00J10TO)».

JKCKypcusi «ODKCKypcHsi B arpodKocuctemy (Ha IMojie WId B
TEINIMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rirodanbHast IKOCHCTEMA

buocepa — obmennanerapuas o6onouyka 3emMid, T CYIIECTBYET
WIM CYyLIeCTBOBaJIa XW3Hb. Pa3BuThe mpeacTaBieHuii o Ouochepe B
Tpynax J. 3iocca. Yuenue B. . Bepuanckoro o Ouochepe. O6mactu
o6unocdeps! u e€ cocras. JKupoe BeriecTBo Onochepsl 1 €ero GyHKIUH.

3aKOHOMEpPHOCTH  cyulecTBOBaHUA  Ouocdeprl. OcobeHHOCTH
o6uocdepsl Kak ri0d6alIbHON 3KOocHCTEeMbl. /[MHaMHUyeckoe paBHOBECHE B
ouocepe. KpyroBopoTbl BemecTB U OHOTCOXUMHUYECKUE  ITHKJIIBI
(yrnepona, a3ora). PutMu4HOCTb siBJIeHMI B Ouocgepe.

3oHanbHOCTh Ouocdepnl. [lonsarue o OGuome. OCHOBHBIE OHOMBI
CYIIH: TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, MYCThIHU, TPOMUYECKHE Jieca, BBICOKOTOphs. Kimmar,
pPacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIITH.

Ctpykrypa ¥ (QYHKIIMS >KUBBIX CHUCTEM, OIIEHKA HUX PECYpPCHOrO
noTeHImana u 6nochepHbIX QyHKITUM.

JdeMoHCcTpamuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxembl: «l'eochepsr 3emun», «KpyroBopor aszora B
npupone», «Kpyrosopor yriepoga B npupone», «Kpyrosopor
KHCIIOpoJia B mpupoae», «KpyroBopoT Bonbl B npuponae», «OCHOBHBIE
omombl cymmy, «Kmumarmdeckue mosica 3emum», «TyHnpay, «Taiiray,
«Cmemannbiid jec», «lllupokoaucTBeHHBIN Jiecy, «Ctenby, «CaBaHHA,
«Ilycteiasy, « Tponmmyeckuit gecy.

O6GopynoBanue: repbapun pacTeHUN pa3HBIX OMOMOB, KOJUICKITUU
KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:Ka0IIas cpeaa

DKOJIOTMYECKHE KPU3UCHl U UX NpUYUHBL. Bo3gelicTBue dyenoBeka
Ha Ouocdepy. 3arps3HeHuEe BO3NYIIHOW cpenbl. OxpaHa Bo3ayxa.
3arpsizHeHHe BOAHOM cpeanl. OxpaHa BOJHBIX pecypcoB. PaszpyiieHue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue KiMMara.

AHTPOIIOT€HHOE BO3JEHMCTBUE HA PACTUTEIBHBIM U )KUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO W KUBOTHOTO Mupa. (OCHOBHBIE MNPUHIIUIIBI
oxpansl Tpupoabl. Kpacueie kHuUrH. Oco00 OXpaHsemble MPUPOIHBIC
tepputopuu (OOIIT). botanuueckue cajbl ¥ 300J0TMYECKHUE TTAPKH.

OCHOBHbIE TMPUHIUIBI YCTOMYHUBOTO Pa3BUTUSA YEJIIOBEUECTBA M
npuponbl. PanuoHanbHOE — MPUPOAOINOIB30BAHUE U COXpAHEHUE
OMOJIOTMYECKOTO  pa3HooOpasus 3emun. OOmme 3aKOHOMEPHOCTH
TJIOOATBHBIX JKOJOTUYECKUX KpU3UcOoB. OCOOCHHOCTH COBPEMEHHOTO
KpU3HUCa U €r0 BEPOSITHBIE MOCIECTBHUSI.

Pa3Butrie METOA0B MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB. Cucmemmnvie uccne008amnusl nepexooa K
pecypcocbepezaiowetl u KOHKYPEHMOCNOCOOHO SHepeemuxe.



Buonoeuueckoe  paznoobpasue u  buopecypcvl.  Hayuonanvnoie
uHgopmayuorHvle cucmemvl, obecnedusarouue 00Cmyn K uHgopmayuu
no  COCMOAHUIO  OMOENbHbIX  6ud08 U  9kocucmem.  OcHogbl

aKopeabunumayuu aKocucmem u cnoco6oe O0pbOLI c
buonoepesicoenusmuU. PekoHcmpyKyusi MOPCKUX U HA3EMHBIX IKOCUCHEM.
JdemoHcTpanumn

Tabmuupl U cxembl: «3arps3HeHue arMmoc@epb», «3arpsa3HeHue
ruapocdeps», «3arps3HeHue nouyBbly, «llapaukoBsiil 3pdex», «Ocobo
OXpaHsEeMble IPUPOAHBIE TEPPUTOPUN», «MOJENN yIPaBISIEMOIO MUPAY.

O6GopynoBanue: (Gororpaduu OXpaHAEMBIX PACTCHUH U IKUBOTHBIX
Kpacnoii kaurn Poccuiickoii ®enepanuu, KpacHOH KHWUTM peruoHa.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'M HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOyJaromuMHcss  OporpaMM  cpeaHero  oOmero  oOpa3oBaHMS:
JTUYHOCTHBIC, METAIIPEAMETHBIE U TIPEAMETHBIE.

B cTpykType TUYHOCTHBIX pPE3yJbTaTOB OCBOEHHUS MPOrPAMMBI IO
OMOJIOTMM  BBIJEJICHBI  CJIEAYIOUIME  COCTABJISIONINE:  OCO3HAHHE
00yJaromUMHCS POCCUUCKON IPakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOTMPEACIICHUIO, HaAIudue
mMomugayuu K OOY4YEHUIO OWOJIOTUM, YeleHanpasieHHoe paszsumue
BHYTPEHHUX YOEXKJIEHUM JTUYHOCTH HAa OCHOBE KJIFOUYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpPagulUid  pa3BUTUS  OMOJIOTMYECKOTO  3HAHWUS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBAThLCS B CBOCH
NEATeTbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU
cCUCTeME OHOJIOTHYECKOTO0 O0pa30BaHUsl, Haluuue HnpasoCO3HAHUSI
9KOJIOTUYECKON KYJBTYPBI, CHOCOOHOCMU CmMagumv 1TEIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHMSI MPOTPaMMBI IO OUOJIOTHUU
JIOCTUTAIOTCS B €JIMHCTBE YYEOHOW M BOCIUTATEIBHOU JEATCIBHOCTH B
COOTBETCTBUHM C TPAJULHOHHBIMH POCCUHUCKHUMHU COLIMOKYJIBTYPHBIMU,
UCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B
oOlIecTBe TMpaBWIaMHM M HOPMaMU TMOBEJEHUSI U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HaHUs, CAaMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEW MO3WLHU JIMYHOCTH, TATPUOTU3MA U YBAXKEHHUA K 3aKOHY U
IPaBONOPSIKY, YEIOBEKY TpyAa U CTaplieMy MOKOJIEHUIO, B3aWUMHOTO
yBOKECHHS, OEPEKHOTO OTHOIIECHUS K KYJIbTYpHOMY HAcleIui0 W
TpaJIuIysIM MHOTOHAllMOHAIBHOTO Haponaa Poccuiickon @enepanuu,
IPUPOJIE U OKPYKAIOLIEH cpefie.

JInuHOCTHBIE  pe3yNbTaThl  OCBOCHHUS ~ y4yeOHOTO  MpeaMmeTa
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTH W CIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCH  CPOPMHPOBAHHOW  BHYTpPEHHEH
MO3ULHNEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX
BHYTPEHHHX YO€XICHHI, COOTBETCTBYIOIMIMUX TPAAUIIMOHHBIM IIECHHOCTAM
POCCHIICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B MPOLECCE peaju3alid OCHOBHBIX HAalpaBICHUUN
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKaIaHCKOT0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMHA OOYyYalomerocs Kak
AKTHUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUICKOr0 OOLIECTRA;

OCO3HAHHWE CBOUMX KOHCTUTYLUMOHHBIX TMpaB U OOSI3aHHOCTEH,
YBa)KEHHE 3aKOHA U TIPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIESATEIBHOCTH IIpH
CO3JJaHUM YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATEIbHBIX
3a/1a4, BBINOJIHEHNUN OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPEEsATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €E;



yMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJECUCTBUS JIOAEH C pasHbIMH YOESXKICHUSIMH,
KYJIbTYPHBIMU IEHHOCTSIMU ¥ COLMAIIBHBIM MOJIOKECHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATENbHBIX U HCCIEAOBATEIBCKUX 3aj1ad,
YBXXUTEIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKaHNUS;

TOTOBHOCTb K TYMAaHUTApHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM TpakAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHHS K CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH
nepex Ponunon, ropmoctu 3a CBOW Kpau, CBOXO PoanHy, CBOM SI3BIK U
KyJbTYpY, IIPOILLJIOE U HACTOSLIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K NMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
OpUpOabl, JOCTWXKEeHHsIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTD OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE
U pa3BUTHE OHOJIOTMM, MOHHUMAaHUS 3HAYEHUS OMOJOTMU B IMO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIYXEHHUIO M 3allluTe
OteudecTBa, OTBETCTBEHHOCTD 32 €T0 CYb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEW pOCCUICKOTO HApOAa;

c(hOpMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
NOBEJICHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OPUEHTUPYICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbU
Ha OCHOBE OCO3HAHHOIO MPHUHATUA LEHHOCTEHM CEMEMHOW >XWU3HU B
COOTBETCTBUH C TpaauLIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHpY, BKIIOUas SCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

IIOHMMaHUE 3MOLUOHAIBHOTO BO3JECHCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKCHUI0O B pPa3HbIX BHJAAX HCKYCCTBa,
CTPEMJICHUE MTPOSBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3snyeckoro BocnuTaHUSA, (GOPMHPOBAHHUSA KYJIBTYPbI
310POBbS M IMOLMOHAJIBHOIO 0J1arONMOJyYHs:

OHMMAaHWE U Pean3aIys 3J0pPOBOT0 U 0€30MacHOTO 00pasa KU3HU
(3mopoBoe mUTaHUE, COOJIIOJACHUE TUTMEHUYECKUX TMpaBWJI M HOPM,
cOaaHCUPOBAHHBIN PEXKHUM 3aHITUI U OTIbIXa, peryisapHas puznueckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 310POBBIO;

MIOHMMAaHWE IEHHOCTU MPAaBUJ UHAMBUAYAIBHOTO U KOJUIEKTUBHOTO
0e301acHOro MOBEACHMS B CUTYalUsAX, YTPOXKAOIIMX 3A0POBBIO U KU3HU
JOJIEH;



OCO3HAHUE TOCIEACTBHA M HENPUATUS BPEIHBIX MPHUBBIYCK
(ynoTtpeOaeHus ankorosis, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

Tpyoatooue;
TOTOBHOCTh K AaKTHUBHOH JCATCIIBHOCTH TEXHOJOTHYECKOH U
COLIMATbHOU HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIUAPOBATH,

IJJAHUPOBATh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IEATEIIBHOCTD;

UHTEpPEC K pazNuyHbIM chepam NpoPecCUOHATBHON JesATEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPA30BaHUIO HA
MPOTSHKCHUH BCEH JKU3HU,

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

HKOJIOTMYECKH LEJeCO00pa3HOe OTHOIIEHHWE K MpPUpOJie Kak
VMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

MOBBILIEHUE YPOBHS JKOJOTMYECKON KYJIbTYphl: MpUOOpeTeHue
OMBITA MJIAHUPOBAHUSI TTIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCEICTBUI
JUJT. OKPYKAOIIEN Cpelibl;

OCO3HAHHME TJIO0ANBHOTO XapaKTepa JKOJOTMYEeCKUX MpodieM u
myTeH UX penieHus;

CIIOCOOHOCTh ~ UCIIOJIB30BaTh MPUOOpETaeMble MpU  HU3YyUYEHUU
OMOJIOTMM 3HAHUS W YMEHUS TPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C
palroOHaJIbHBIM MPUPOIONI0IB30BAHUEM (cobmonenue MIpaBUIl
NOBEJEHUS B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMOChEpPHI);

AKTHUBHOE HEIMPUATHE ACHUCTBUM, MPUHOCIIIUX BPEA OKPYKAIOIIEH
OPUPOJHON  Cpelle, YMEHHE MPOTHO3UPOBATh  HEOJIArONpHUSITHBIC
DKOJIOTUYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUHA U
IpeA0TBpAIlATh UX;

HaJIU4YUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJIEHUS, 3KOJIOTMYECKON
KyJbTYpbl, OIbITa JACATEIBHOCTH 3KOJOTMYECKOW HaINpaBICHHOCTH,
YMEHUS PYKOBOACTBOBATHCS UMHU B MO3HABATENIBHOM, KOMMYHUKATUBHOMN
U COIMAIBHOM MPAKTUKE, TOTOBHOCTHM K YYacTUIO B MPAKTUYECKOU
NEeATEIbHOCTU SKOJIOTHUECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOI'0 Ha JuWajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

NOHUMaHHEe cnenruPukr OMOJIOTHHU KaK HaAYKH, OCO3HAHUS €€ PO B
dbopMHUpOBAaHUW  PAIMOHAIIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUA
LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaloUeM MHpPE KaK O €IMHCTBE
MpUPOJIbI, YeJIOBeKa W  O0OIllecTBa, B [O3HAHUU  MPUPOJHBIX
3aKOHOMEpPHOCTEH M pEIIeHWH MpoOJieM COXpaHEHUS MPUPOIHOTO
paBHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMHM i1 COBPEMEHHOMU
UMBWIK3ALUKA: OOECIIEUEHUsS] HOBOIO YPOBHS Pa3BUTHUS MEIUIIUHBI,
CO3JJaHU€ MEPCHEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX  peIIaTh



pecypcHbIe IPOOJIeMbI pa3BUTHS YEIIOBEUECTBA, MTOMCKA MyTEH BBIXOA U3
IJI00QJIBHBIX HKOJIOTMYECKUX MpoOjeM M obOecredyeHus nepexona K
YCTOHYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (hOpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TIOJYyYEHUH OMOJIOTHUECKUX 3HAHUH B LETSIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, Kak
COCTaBHOW dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYaroIIuXcs,
dbopMupyemoii npu U3y4eHuu OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONIb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOJTyYaeMble 3HAHUS
Ui aHaIM3a W OOBSICHEHHS SIBICHHM OKpPYXKAIOIIET0 MHpa U
NPOUCXOAAIINX B HEM H3MEHEHHH, YMEHHE [enaTb OO0OCHOBaHHbBIE
3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIUXCA TaHHBIX C
IEJIBIO MTOJTYYEHHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ MCTOJIB30BaTh  OHMOJOTHUYECKUE
3HaHWS JJIS PEIICHUs TPOOJIeM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAHUE IICHHOCTH HAyYHOW JEeATEIBHOCTH, TOTOBHOCTb
OCYIIECTBJISITh TPOCKTHYID H  HCCIEIOBATEIbCKYIO JICATEIHHOCTH
WHIWBHYaJILHO U B TPYIIIIC,

TOTOBHOCTh HM CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U
caMo00pa3oBaHUIO, K aKTUBHOMY TIOJYUYEHHIO HOBBIX 3HAHUH TIO
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble PEe3yibTaThl OCBOEHUS Y4YEOHOro MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAUUMBbIE JUIsI (POPMUPOBAHUS MUPOBO33PEHUS
oOy4JaromuXxcs MEXKIUCIUIUTMHAPHBIE (MEXIpeIMEeTHbIE) 00IIeHayYHbIe
NOHSTHSI, OTpaXKAaloIIUEe [EJOCTHOCTh HAay4YHOW KapTHHBI MHpa U
cnenuprKy METO/IOB MO3HAHMSI, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaxX
(BemiecTBO, HHEpPrusi, SBIEHUE, TMPOIECC, CHUCTEeMa, HAay4HbIH (akKT,
NPUHIIAI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEIOBAHHE,
HAOJIIOICHNe, HW3MEpPEHHUE, JKCIIEPUMEHT U JpPYTHe); YHUBEpCAIbHBIC
yueOHbIC JeNCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE,
peryiasTHBHBIE), oOecrneunBaromue ¢GopMupoBaHue (YHKIIMOHATLHON
IPaMOTHOCTH U COIMAIIBHONW KOMITETEHIIUUA O0YYaroNInuXcs; ClIOCOOHOCTD
OOy4JaromMXCsid  HCIOIb30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHEIE,
MHPOBO33pPEHYECKHNE 3HAHUS U YHHUBEpCAIbHBbIC yueOHBIC NEHCTBUS B
MO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare m3ydeHuss OMOJIOTMM HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHus y obOyuyarorierocs OyayT chopMUpOBaHbI MO3HABATEIHHBIC
YHUBEpCAIbHBIC YICOHBIE IEWCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIBHBIC
ydeOHbIe JACHCTBUS, PETyIsTUBHBIE YHUBEpCAIbHBIC YUCOHBIC NEHUCTBHSI,
COBMECTHAS JICSITEIILHOCTb.

MeranpenMeTHbIE PE3YJIbTaThl OCBOCHHS MPOTPAMMBI  CPETHETO
o01iero 00pa3oBaHMsl TOKHBI OTPAXKATh:

OBiajeHUe YHHBEPCAJbLHBIMH Y4eOHBIMU INO3HABATEIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOTHYECKHE JeHCTBUS:



CaMOCTOATENBHO (OPMYJIMPOBATh M AKTYyaJIM3UPOBATH MPOOIIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUM 3HAHUA MPUEMBI JIOTHYECKOIO
MbIlIJIEHUs:  (aHanM3a,  CHUHTE3a, CpaBHEHUS,  KjiacCU(UKAILUH,
000011IeHNs ), pACKPBIBATh CMBICII OMOJIOTHUYECKUX MOHITUH (BBLACISITH UX
XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATE CBSI3U C IPYTUMH MOHSITUSIMH);

ONpeNeNsITh LeIn ACATENbHOCTH, 3aJaBas MapaMeTpbl U KpUTEpUU
UX  JIOCTH)KEHHUS, COOTHOCUTH  PE3yJNbTaThl  JEATENBHOCTH  C
MOCTaBJICHHBIMHU 1IEJISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TIOHATHUS JIJIsi 00BsICHEHUS (DAKTOB U
SIBJICHUW KUBOU IPUPOJIBIL;

CTPOUTH JIOTUUECKHUE paCCYXJeHUs (MHIYKTUBHBIC, NETyKTUBHBIC,
0 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOpPEYHUS B
paccMaTpuUBaeMBbIX SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS,

OPUMEHSTh CXEMHO-MOJIENIbHbIE CpPEICTBAa JUIsl TMPEICTaBICHUS
CYIIECTBEHHBIX CBS3€M W OTHOIICHUM B HU3YYa€MbIX OHOJIOTHYECKUX
00BEKTaX, a TakkKe MPOTUBOPEUYUH pa3HOrO poJa, BBISBICHHBIX B
pa3IUUHbIX HHGOPMAITMOHHBIX HCTOUHHUKAX;

pa3zpabaTbiBaTh IJIaH peUIeHUs NpoOieMbl ¢ Y4ETOM aHalu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMATEePUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATEIIBHOCTb, OIICHUBATh COOTBETCTBHUE
PE3YNIbTATOB LIETSIM, OIIEHUBATh PUCKHU MOCJIEC/ICTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCJIOBHUAX pPEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TMPU PEIIEHUU >KU3HEHHBIX
poOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIa/JIeTh HaBbIKAMU Y4YEOHO-HUCCIEAOBATENILCKOW M TPOEKTHOU
JEeSTENbHOCTH, HABBIKAMHM pa3pelieHus MpodsieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB  PEIICHUS
NPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHBIX METOIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BUJIBI JACSTEIBHOCTH IO TOJYYCHHIO
HOBOT'O 3HAHMSI, €r0 UHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B
y4eOHBIX CUTyallusiX, B TOM 4YHCJIE€ TIPU CO3MaHUH YYEOHBIX W
COIIMAJIbHBIX MTPOEKTOB;

dbopMuUpOBaT, Hay4yHBIH THUN MBIIUICHUS, BJIaJAE€Th HAy4YHOU
TEPMUHOJIOTUEN, KITIOUEBBIMU MOHITUSAMU U METO/IAMU;

CTaBUTh W (GOpMyIupoBaTh  COOCTBEHHBIE  3aJayd B
o0pa30BaTeIbHON IEATEILHOCTH U KU3HEHHBIX CUTYAIUAX;

BBISIBJISITE TIPUYMHHO-CIICACTBEHHBIE CBA3M U aKTyalM3MPOBATH
3a/1a4y, BBIABUTATh TUIIOTE3y €€ PEIICHUs], HaXOJIUTh ApTryMEHTBHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUM, 3aJ1aBaTh apaMeTpPbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATH MOJYUYECHHBIE B XOJI€ PEIICHUS 3aJa4yMl Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlWsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh I1EJICHANPABICHHBIM TOUCK IEpPEeHOca CPEJCTB U
croco0OO0B JIeUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;



YMETh MEPEHOCUTh 3HAHUSA B IO3HABATEJIBHYIO U MPAKTUYECKYIO
0071aCTH JKU3HEACIATEIILHOCTH,

yMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTei;

BBIIBUTaTh HOBBIC WJCH, TMpeajiaraTh OPUTHHAIBHBIC IMOAXOABI U
pelIeH ], CTaBUTh MPOOJIEMbl U 3a/1a4y, JOMYCKAIOIINE aJbTepPHATUBHBIC
peILIeHHUS.

3) pabora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX MCTOYHHMKAX MH(poOpMamuu (TeKcTe
y4eOHOro mnocoOus, HAy4YHO-TIONMYJSAPHON JUTeparype, OMOIOTrHYECKUX
CIIOBapsiX W CIPaBOYHHUKAX, KOMIIBIOTEPHBIX ©0Oa3ax [aHHBIX, B
WuTepHeTe), aHaTM3UPOBaTh MHPOPMAIUIO PA3TUYHBIX BUAOB B (OpM
OpE/ICTABICHUsl, KPUTUYECKH OILIEHUBaTh €€ JOCTOBEPHOCTb H
HETIPOTHUBOPEUYHUBOCTH;

GopMynupoOBaTH 3ampOChl U MPUMEHSTh Pa3IUYHBIE METOMBI TPHU
NoMCKE M OTOOpe OMonormvyeckoil HHQPopMaluud, HEOOXOIUMOH s
BBITIOJTHEHUS yUIEeOHBIX 3a/1a4;

npuoopeTaTh OTIBIT UCIOJIb30BAHUS MH(OPMAIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTHH,  COBEpIICHCTBOBaTb  KYJBTYPY
aKTUBHOTO HMCIIOJIb30BAHMS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpeICTaBICHUS
Oononormueckoil mHpopMaluu (cXeMbl, rpaduKd, TUArpaMMbl, TaOIUIIBL,
PUCYHKH U IPYTOEC);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CPEJCTBA IMPHU paboTe ¢
Oounonornyeckoil nHMopMaIMeil: TpUMEHATh XUMUYecKue, pundeckue u
MaTEeMaTUYeCKUE 3HAKM U CHUMBOJBI, (Qopmynsl, aOOpeBHATYpy,
HOMEHKJIATypy,  HCIOJNb30BaTh M MpPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIa/JIeTh HAaBBIKAMHU PACIIO3HABAHUS U 3alUTHl HMHGPOPMAIINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBnajgenue YHHBePCATbHBIMU KOMMYHHKATHBHBIMU
AEeUCTBUAMM:

1) o0meHnue:

OCYIIECTBIISITh KOMMYHHKAIlUM BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOTE€ WJIM JUCKYCCHH IO CYIIECTBY O0OCYXKIaeMou
TeMbl  (YMEHHE  3a/JaBaTh  BOMPOCHI,  BBICKA3bIBATh  CY)KICHHUS
OTHOCUTEIBHO  BBITIOJIHEHUS  TpeJJiaraéMod  3ajJadyd, y4UThIBATh
WHTEPECHI U COTIIACOBAHHOCTD MO3UIIMNA JPYTUX YUYACTHUKOB JUAIOTA WA
JUCKYCCHH );

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBA OOIIEHUs, MOHUMAThH
3HAUEHWE  COIHMAIbHBIX  3HAKOB, IMPEANOCHUIOK  BO3HUKHOBEHHS
KOH(MJIUKTHBIX CHUTyalluid, YMETh CMsr4aTh KOHQIMKTHI U BECTH
IIEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOIICHHUS W B3aMMOJICHCTBUSA,
MOHUMATh HAMEpPEHWs JAPYTuX JIOACH, TPOSABIATH YBaKUTEIHHOE
OTHONICHHE K COOECETHUKY M B KOPPEKTHOU (opme (HOopMyITHUpOBaTh
CBOU BO3PaXKEHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB.

2) cCOBMeCTHAS 1eATeJIbHOCTD:

MOHMUMAaTh W  WCTIOJb30BaTh NPEUMYIECTBA KOMAHJAHOW W
WHJMBHUAYalbHOW palbOThl MPU PEIICHHUH OUOJIOTUYECKOW MpOoOJIeMBbl,



00OCHOBBIBaTb ~ HEOOXOAMMOCTh INPUMEHEHHS] TPYNIOBBIX  (opM
B3aMMOJICUCTBYSI IPU PEIICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX ACHCTBUH C y4ETOM
OOLIMX UHTEPECOB U BO3MOYKHOCTEN KaKJI0T0 WiIEHA KOJJIEKTHBA,;

OPUHUMATh LEIH COBMECTHOM NESITEebHOCTH, OpraHU30BbIBAaTh U
KOOPJIMHUPOBATh JAEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH
JNEUCTBUM, paclpelessiTb poOad € YYETOM MHEHMH YYaCTHUKOB,
00CYXJ1aTh PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOr0 YYacCTHHKA
KOMaH/Ibl B OO pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJEU C MO3UIIMU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYHIIECTBJISITh ~ MO3UTUBHOE  CTPATErMYECKOE  TIOBEJICHHE B
Pa3IUYHBIX CUTYALUsX, MPOSIBISATH TBOPYECTBO U BOOOpa)keHHE, OBIThH
UHUIIMATUBHBIM.

OBy1aileHUe YHHBEPCAJTBHBIMH PeryJsTUBHBIMHU JeiiCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBICHUS NPOOJIEM U
UX PEIICHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHUM LIEeJIeBble WU
CMBICJIOBbIE YCTAHOBKHM B CBOUX JICCTBUSAX M MOCTYINKAX MO OTHOIICHUIO
K KUBOM MPUPOJIE, CBOEMY 37]0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSAITETIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 33]]aUH B
o0pa3oBaTeIbHOM EATEIbHOCTH U KU3HEHHBIX CUTYaAIUAX;

CaMOCTOSATEILHO COCTaBIIATH IUIAH PELICHUs] MPOOJIEMBI C YUETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiMpATh paMKH y4yeOHOro TMpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

nenaTh  OCO3HAHHBIM  BBIOOp, apryMEHTHpOBAaTh €ro, Oparth
OTBETCTBEHHOCThH 32 PEUICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh  (DOPMUPOBAHMIO M TPOSIBICHUIO  IHPOKOU
SPYAUIIMU B PaA3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBIMIATH CBOMU
o0pa3zoBaTeIbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B
NEeSATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJIETh HAaBBIKAMM I[1O3HABATEJIbHON pedIeKCUU KaK OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJITATOB U
OCHOBAaHHi, HCIOJIb30BATh MPUEMBI PEQIIEKCUM ISl OLEHKU CUTYallWH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIICHUS IO
UX CHH)KECHHUIO;

OpUHMMAaTh MOTHUBBI M AapryMEHTBl JPYyTUX [pU  aHAJIMU3€
PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE Ceds U APYTrUX:

MIPUHUMATh Ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IpUHUMATh MOTHUBBI W apryMEHTBl JAPYIMX IIpH aHajlu3e
PE3yJIbTATOB JIEATEIbHOCTH;



MPU3HABATH CBOE MPaBO U MPaBO APYIMX HA OLIMOKHU;
pa3BUBaTh CIOCOOHOCTh MOHHMMATh MHUP C TO3ULUUU JIPYroro
4eJI0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenqmeTHble  pe3yabTaThl OCBOEHHUS  COJEpXKaHUS  yueOHOro
npeamera «buonorus» Ha yriyoJI€HHOM YpOBHE OPHUEHTUPOBAaHBI Ha
obecnieuenue npoduiabHOro oOydeHUs oOywarommxcs Ouosioruu. OHH
BKJIIOYAIOT: crielu(uyeckue Jjsi OMOJOTUM HAaydHbIC 3HAHUS, YMEHUS U
crocoObl JIEUCTBUI MO OCBOCHUIO, MHTEPIIPETAIUU U TPEoOpa30BaHUIO
3HaHUMW, BUJBI JACSATEILHOCTH IO TOJYYEHUIO HOBBIX 3HAHMM M HX
NPUMEHECHHUIO B PA3JUYHBIX yU4EOHBIX, @ TAK)XE B PEAJIbHBIX KU3HEHHBIX
cutyarusax. llpenMeTHbie pe3ynbTaThl MPENCTABICHBI 1O  TroJam
U3YUYECHUS.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHUSI  y4eOHOro  mpeaMera
«buonorus» B 10 Knacce NOMKHBI OTPakKaTh:

c(hopMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJIOTUU B CUCTEME
€CTEeCTBCHHBIX HAayK, B (DOPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B TIO3HAHUU 3aKOHOB TIPUPOJBI M PEIICHWH MpoOIemM
pallMOHAJILHOTO  MPUPOJOTONB30BAHUS, O BKIAJIE POCCUUCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue OWOJIOTMUYECKUE TEPMUHBI U TOHSATHS (KU3Hb,
KJIETKa, OpraHuM3M, MeTaboJu3M, TOMEOCTa3,  CaMOpEryJsus,
CaMOBOCIIPOM3BEACHUE, HACIEICTBEHHOCTh, W3MEHUHMBOCTb, POCT U
pasButHe), Ouojorndeckue Teopuu (kierouHas teopus T. [lIBanna, M.
[Inennena, P. BupxoBa, XpoMOCOMHas TEOpPUS HACIEICTBEHHOCTH 1.
Moprana), yuenuss (H. M. BaBumoBa — o 1eHTpax MHOrooobpasus u
NPOUCXOXKIEHUSI KYJIBTYPHBIX pacTeHHWi), 3aKOHBI (eauHOO0Opa3us
NOTOMKOB TI€PBOrO  MOKOJEHHUSA, PACUICIUICHUs, YUCTOThl TaMET,
He3aBUCUMOro HacienoBanus ['. MeHnens, TOMOJOTHMYECKUX PSAOB B
HaclieACTBEHHOM wu3MmeHuuBoctd H. WM. BaBumoBa), NOpUHIUIBI
(KOMILIEMEHTApHOCTH);

BJIAJ€HUE  OCHOBHBIMH  METOJaMH  HAYYHOrO  IO3HAHUA,
UCIIOJIb3YEMbIX B OHOJIOTHYECKUX MCCIECIOBAHUAX >KUBBIX OOBEKTOB
(onucanue, n3MepeHue, HaOI0IeHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KIIETOK
MPOKApUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4HcIie OakTepuid, rpuOOB, paCcTEHUH, KUBOTHBIX U
YeJOBEeKa, CTPOCHUS OPTaHOB UM CUCTEM OPraHOB PACTEHUM, >KUBOTHBIX,
YeJ0BEKa, MPOLECCOB KUZHEACATEIbHOCTH, MPOTEKAIOIIMX B OpraHu3Max
pacTeHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKUX IPOIIECCOB: 0OMeHa
BellecTB  (MeTaboNMM3M),  NpeBpallleHUuss  SHEPruu,  OpOKEHUs,
aBTOTPOGHOTO U TeTepOoTPOGHOTO THUIIOB NHTAHHS, (OTOCHHTE3a W
XeMOCUHTE3a,  MHUTO3a, Meio3a, TaMmeTorene3a, AMOpHUOTeHe3a,
MOCTAMOPUOHAIBHOTO ~ Pa3BUTHS, PA3MHOXKEHHUS, HHAUBUIYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS T€HOB, TE€TEPO3UCA,
HCKYCCTBEHHOT'0 0TOO0PA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMAAMU KIIETKH
U UX QYHKIUSMU, CTPOCHUEM KIIETOK Pa3HbIX TKaHEW M UX (PYHKUUSIMHU,



MEXJly OpraHaMH U CHUCTEMaMH OpPraHOB y pAacTeHHUH, KUBOTHBIX U
YyeloBeKa MU HUX (PYHKUUAMH, MEXIYy CUCTEMaMH OpraHoB U HUX
(YyHKUMSAMH, MEXIy 3TanmaMud OOMEHa BEIIECTB, ATalaMH KJIETOYHOIO
[MKJIA ¥ KU3HEHHBIX [HMKJIOB OPraHU3MOB, 3TanaMud SMOPUOHAIBLHOTO
pa3BUTHsI, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (PAKTOPAMH CPE.bI
oOuTaHus;

YMEHUE BBISIBIISATH OTJIMUUTENIbHBIC MPU3HAKHU JKUBBIX CUCTEM, B TOM
YHUCJIe paCTCHUH, )KUBOTHBIX U YEJIOBEKA;

yMEHUE HCIIOJIB30BaTh COOTBETCTBYIOIIIHE apryMEHTBHI,
OMOJIOTMYECKYI0O TEPMUHOJOTUIO W CHUMBOJMKY IS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE pelniaTh OWOJIOTUYECKHE 3a/auM, BBISBISATH MPUUYUHHO-
CIEJCTBEHHBIE  CBSI3M  MEXKIY  HCCICAYEeMbIMU  OHOJOTHYECKUMHU
npolieccaMu U SIBJICHUSIMH, JieJaTh BBIBOJLI U MPOTHO3bI HA OCHOBAaHUU
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBITIOJHATH J1A0OpAaTOpPHBIE M TMPAKTUYECKHE PabOThI,
coOmoaTe TMpaBuja Mpu paboTre ¢ Yy4eOHBIM U JIaOOPAaTOPHBIM
o0opy10BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPSITH UX AKCIIEPUMEHTATLHBIMU
cpeactBamMu, (GOpPMYyNHpYs Ielb  UCCIEIOBaHUS, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI U JICJIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B Y4e€OHO-MCCIICIOBATEIBCKON padoTe T
OMOJIOTMH, DKOJIOTUHW W MEJUIIMHE, MPOBOAUMON Ha 0asze IIKOJbHBIX
HAy4YHBIX OOIIECTB, ¥ MyOJIUYHO MPEACTABIAThH MOJTYyUYEHHBIE PE3yIbTaThl
Ha YYEHUYECKUX KOH(PEPEHIUX;

yMEHHE  OLIEHUBATh  JTUYECKHE  AaCleKThl  COBPEMEHHBIX
UCCJIeIOBaHUNA B 00JacTH OHOJIOTMM W MEIMIMHBI (KIOHUPOBAaHHE,
HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAMPABIEHHOE HW3MEHEHHE TeHOMa U
CO3/7laHNE TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYIIECTBIISIT ~ OCO3HAHHBIM  BBIOOD Oymyriei
npodeccHoHaIbHON JIEITSIIBHOCTH B 00JacTH OWOJOTUM, MEIUIIHUHBI,
OMOTEXHOJIOTUH, BETEPUHAPHHU, CEIBCKOTO  XO3SMCTBA, IHIICBOM
IPOMBIIIEHHOCTH, yrayOIsTh M03HABATEIILHBIM UHTEpEC,
HaIlpaBJICHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
POJOJIKEHUE OMOJIOTMYECKOr0 00pa30BaHUsS B OPraHU3AIMIX CPEIHEro
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS  y4yeOHOro  mpeaMera
«buonorusi» B 11 knacce NOMKHBI OTPaKaTh:

c(hOopMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MNPHUPOABI U PEUICHUU
AKOJIOTUYECKUX MPOOJIEM 4YEIOBEYECTBA, a TAKXKE B PELICHUHU BOIPOCOB
PaIMOHAILHOTO MPUPOIOTIONB30BaHMS, U B ()OPMHUPOBAHUY [IEHHOCTHOTO
OTHOLIEHHUSI K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUMCKUX U
3apyO0eKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OHMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHWHA, KOTOpas
BKJIIOYAET OMNpENENICHUs] U MOHUMAHUE CYIIHOCTH OCHOBOIOJArarolux
OMONOTUYECKUX TEPMUHOB M TIOHATHH (BUI, dKOCHUCTeMa, Ouocdepa),
Ouonormueckue Teopun  (dBosronmoHHas Teopuss Y.  JlapBuHa,
CUHTETHYecKasi Teopus sBoitonnn), yuenus (A. H. CeBeprioBa — o myTax
1 HanpasieHusx sBontonun, B.W. Bepnanckoro — o 6uocdepe), 3aKoHbI



(renetnueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoasiiiieBoro
cxoactBa K. M. bapa), npaBuna (Muaumyma O. JIuOuxa, skomoruueckoi
NUpamMuabl SHEPrun), runotesbl (runote3a «mupa PHK» V. I'nnbepra);
yMEHHE BIAJCTh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS,
HCTIONB3YEeMBbIMU B OMOJIOTHYECKUX HCCIICTIOBAHHUSIX JKUBBIX OOBEKTOB U
sKOcUCTEM (OMHMCaHMe, U3MEpPEeHUe, HaOJI0/IeHHe, HSKCIIEPUMEHT),
crocob0aMy BBISBJICHHSI M OLEHKA aHTPONOTEHHBIX W3MEHEHUH B

pUPOJE;

YMEHHE  BBIJCIATH CYIIICCTBCHHBIE NPU3HAKH: BUJIOB,
OMOreoleHO30B, 3KocUcTeM M Ouocdepsl, CTaOMIM3UPYIOLIETO,
JBWKYIIIETO " pa3phIBAIOIIETO €CTECTBEHHOTO orbopa,
QJIJIOTIATPUYECKOTO M CHUMIATPUYECKOTO0 BHUI000pa30BaHUs, BIUSHUS
TBYDKYIIAX CHIT IBOJIOLIUN Ha TeHO(OH]T TOITYJISIITU Y,

IPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpele OOWTaHWs, 4YepelOBaHUS
HAIPABJICHUH 3BOJIIOIMH, KPYrOBOPOTa BEIIECTB M IOTOKA DHEPTrUU B
IKOCHUCTEMAX;

YMECHHE  YCTAaHABIMBAaTh B3aMMOCBSI3W  MEXKIY  IPOIECCAMHU
DBOJIIOIIMH, JABWKYIIUMH CHJIAMH  aHTPOIOreHe3a, KOMIIOHCHTaMHU
Pa3TUYHBIX SKOCUCTEM M IMPUCITOCOOICHUSIMH K HUIM OPTaHH3MOB,;

YMCHHE BBISIBIATH OTJIMYUTCIIBHBIC TPU3HAKU JKUBBIX CHCTEM,
NPHUCIIOCOOJICHHOCTh BHJIOB K Cpejle OOuTaHUs, aOWOTHYECKHX U
OMOTHYCCKUX KOMIIOHCHTOB JKOCHCTEM, B3aMMOCBSI3¢li OpraHU3MOB B
CoOOIIeCTBaX, AaHTPONOTCHHBIX W3MCHEHUH B OJKOCHCTEMax CBOCH
MECTHOCTHU;

yMEHUE UCITI0JTb30BaTh COOTBETCTBYIOIIIHE apTyYMEHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJOTHIO M CHUMBOJMKY JUIS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PA3HBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3U
OpraHu3MOB W cCpeabl OOWUTaHMs, €JAWHCTBA YEJIOBEYECKUX pac,
HEOOXOAUMOCTH COXpPaHEHHS MHOTO0Opa3vs BHJIOB U DKOCHUCTEM Kak
YCJIOBHS COCYIIIECTBOBAHUS MPUPOILI M YETIOBEUECTBA;

yMEHHE pelaTth OWOJIOTHYECKHE 3a/Ja4M, BBISBISATH MPUYUHHO-
CICACTBEHHBIE  CBS3M  MEXKIY  HMCCICAYeMBIMH  OHOJIOTMYCCKUMHU
npoleccaMy M SIBJICHUSMH, JeJaTh BBIBOABI M MPOTHO3bI HA OCHOBAHHH
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIOIHATH J1A0OpAaTOpPHBIE M TMPAKTHYECKHE pPabOThI,
coOmoMaTh TMpaBwiia TP  padoTe ¢ Yy4eOHBIM H J1aOOpPaTOPHBIM
00opyTI0BaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, TPOBEPATH X IKCIICPUMEHTATbHBIMH
cpeactBaMu, (QOPMYIHpYS IIedb  HCCICAOBAHHUSA, AaHAJIU3HPOBATH
MTOJTyYEHHBIE PE3YIbTATHI U ICJIaTh BBIBOJIBI,

yMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIICIOBATEIIBCKON padoTe 110
OMOJIOTHH, DKOJOTHHW W MEIHIMHE, TPOBOJMMON Ha 0a3ze IMKOJIbHBIX
Hay4YHBIX OOIIECTB, M IMTYOJMYHO MPEACTABIIATH IMOJTYyYCHHBIC PE3YIbTAThI
Ha YYCHUYCCKUX KOHPEPECHITNAX;

YMEHHUE OICHUBATh THUIIOTE3BI U TCOPHUH O MPOUCXOXKICHHUH >KU3HH,
YeJIOBEKa M YCJIOBEUYECCKUX pac, O MPUUYMHAX, MOCICACTBUAX H CIoco0ax
MPEAOTBPAIICHUS TJI00ATBLHBIX H3MCHEHUH B Orocdepe;

yMEHHE OCYIIIECTBIISITh OCO3HAHHBIN BBIOOD Oymyreit
npoheCCHOHAIBHON JIEATEILHOCTH B 00JacTH OWOJOTHH, 3KOJIOTHH,
MIPUPOJIONIOIB30BAHUSA,  MEIMIIMHBI, OHOTEXHOJIOTHUH, IICHXOJIOTHH,
BETCPUHAPHH, CEIIBCKOTO XO3SMCTBA, IMHINEBOM MPOMBIIIICHHOCTH,



yrayOnsiTh MO3HABATENbHBIA HMHTEPEC, HANPABJICHHBIH HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOLIEW MPOPECCUH U MPOAOIKEHUE OMOIOrMYECKOTrO

00pa30BaHMs B OPTaHU3ANMAX CPEIHETO MPO(EeCCHOHATFHOTO W BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HaumeHnoBaHnue KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe (LN (PPOBbHIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl

NporpaMmel padoThI padoThI

1 buonorus kak Hayka 1

9 JKuBbie CHCTEMBI 1 UX )
M3y4YeHue

3 Buonorug kieTtku 2 05
Xumuyeckas

4 10 15
OpraHu3aIus KIeTKH
Crpoenue u GyHKIIUN

S 8 2.5
KJIETKU
OOMeH BelecTB 1

6 MpeBpaIieHue 9 1
SHEPrUU B KIETKE
HacnencrtBennas
nHpopManus u

7 i 9 1
peanuzanus e€ B
KIIETKE
Ku3HEHHBIN UK

8 6 1 1
KJIETKH
Crpoenue u GyHKIUH

9 17 1.5

OpraHnu3MoOB




PasmHOXeHNEe B
10 8 15
pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
HACJICICTBEHHOCTH H
11 2 0.5
H3MEHYHUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
12 P 10 1.5
HACJIEJCTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
M3MEHYUBOCTH
14 I'enetnka gemoBeka 3 0.5
15 Ceneknus 4 1
OpraHU3MOB
buorexnonorus n
16 CUHTETHYECKAS 4 1
ouoJjorus
17 PezepBHoe Bpems 1 1
OBILIEE KOJIMYECTBO 102 3 15
YACOB I10 ITPOI'PAMME
11 KJIACC
HaumeHnoBanue KoaundecTBO 9acos
Ne JuexkTpoHHbIe (HU(pPOBHIE)
pa3aejioB U TeEM KonrtpoJbHbie IIpakTuyeckue
n/n Bceero o0pa3oBaTte/ibHbIE PecypChl

NPOrpaMMmblI

padoThI

padoTsI




3apoxaeHue u
pa3BUTHE
IBOJTFOIIMOHHBIX
MPEJICTaBICHUN B
OounoJioruun

MukposBontonus u eé
pe3yJIbTaThl

14

MakposBomronus u e€
pe3yabTaTh

[Ipoucxoxnenue u
pa3BUTHE )KU3HHU HA
3emie

15

1.5

[Ipoucxoxnenue
YeJIoBeEKa —
AHTPOTIOTCHE3

10

DKOJIOTUSI — HayKa O
B3aMMOOTHOLIEHUAX
OpPraHu3MOB U
HaJOPraHU3MEHHBIX
CUCTEM C
OKpYy’Karollen cpeon

0.5

Opranu3Mel U cpena
oOuranusg

1.5

DKOJIOTHS BUJIOB U
TIOITYJISALAN

0.5




DKOJIOTHS COOOIIECCTB.
9 DKOJIOTHYECKHE 12 0.5
CHCTEMBI
buocdepa —
10 rio0anbpHas 6
9KOCHUCTEMA
11 Yenosek u 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Aata DJIeKTPOHHBbIE HU(PPOBHIE

Ne KoJsnyecTBo 4yacoB Hsysent o0pa3oBaTejibHbIE PeCypChI

n/ Tema ypoka 8

" Bcer | KonTpouabsn IIpakTHyeck

0 ble padoThl ue padboThl
buonorus xak
KOMIIJIEKCHAsI HayKa https://academy-
M KaK 4acTh 1 content.apkpro.ru/lesson/5¢523154-8bfa-4fdf-
COBPEMEHHOTO bdf8-fh62770d3862
obmiecTBa
JKuBEIE CHCTEMBI U https://academy-
5 1 content.apkpro.ru/lesson/15bc113d-cab1-4730-

X couctsa 8ca3-8¢3862e30f75
YpoBHeBast
OpraHu3aIus )KHUBBIX 1
CHCTEM
Hcropust OTKpBITHS
U U3YYECHUS KIETKH. 1 https://resh.edu.ru/subject/lesson/5383/
Kiterounas teopust



https://academy-content.apkpro.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.apkpro.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.apkpro.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.apkpro.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.apkpro.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.apkpro.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://resh.edu.ru/subject/lesson/5383/

Metonanl
MOJIEKYJIIPHOU U
KJIETOYHOM
ouosoruu.
[IpakTnueckas
pabota «M3yuenue
METOJIOB KJIETOYHOMN
Oounosioruun
(xpomarorpadus,
anexTpodopes,
muddepeHnuanrHOe
LHEeHTpUPYrupoBaHue
, LILIP)»

0.5

https://www.youtube.com/watch?v=GzTO2vLz

yLA
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B

gbjUJ index=4 pp=iAQB

XUMHUYECKHUH COCTaB
KJIETKHA

https://www.youtube.com/watch?v=15IV-

fylKLc
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B

gbjUJ index=6 pp=iAQB

MusnepasibHbIe
BEIECTBA KJIETKH,
ux OuoJIoTHYeCcKas
poJib

https://resh.edu.ru/subject/lesson/5397/



https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=15lV-fy1KLc
https://www.youtube.com/watch?v=15lV-fy1KLc
https://resh.edu.ru/subject/lesson/5397/

Opranunueckue
BEIllECTBA KIJIETKU —

Oenkwy. https://resh.edu.ru/subject/lesson/3840/
JlabopaTopHas https://www.youtube.com/watch?v=1KstGzYE
8 pabora 0.5 CKQ
«O06HapyxeHHe list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
OEJIKOB C TIOMOIIEIO gbjUJ index=7 pp=iAQB
KAa4C€CTBCHHBIX
peaxkuuin
Csoiictaa, https:/academy-
9 Kiaccuukanus u content.apkpro.ru/lesson/0215437a-0f2e-4c47-
(GyHKIMHM OSITKOB 8760-2a9e2f77c89c
https://resh.edu.ru/subject/lesson/3840/
Opranuueckue https://www.youtube.com/watch?v=nQkH60A
10 BEIIECTBA KIIETKH — zrlw
YIIIEBOIBI list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjUJ index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
Opranuueckue https://www.youtube.com/watch?v=hfwgRQTp
11 BEIIECTBA KIIETKH — YbY

JIMIIN BI

list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuUJ index=10 pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ
https://www.youtube.com/watch?v=IKstGzYECKQ
https://academy-content.apkpro.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.apkpro.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.apkpro.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY
https://www.youtube.com/watch?v=hfwgRQTpYbY

12

Hyxkneunnossie
kucnotel. JJHK u
PHK. JlaGopaTopHas
pabota
«HccnegoBanue
HYKJIEUHOBBIX
KHCJIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpPraHU3MOBY

https://resh.edu.ru/subject/lesson/3840/

13

Crpoenue u
byakuuu ATO.

HApyrue
HyKJIeo3uaTpudocd
atel (HT®D)

https://resh.edu.ru/subject/lesson/3840/

14

CexBeHUpPOBaHKE
JHK. Metoapl
T€HOMUKH,
TPAHCKPUIITOMHKH,
MIPOTEOMUKHU

https://www.youtube.com/watch?v=BD 60Wh
ZviA
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuUJ index=11 pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA
https://www.youtube.com/watch?v=BD_6OWhZvfA

15

Metoanl
CTPYKTYPHOM
OuoJorun
CaMocTosITeNIbHAS
paborta Ne 1

"X UMHUYECKHI
cocTaB
KJeTKu"(TecT)

16

Tumel KIETOK.
[IpoxapunoTnueckas
KJIETKA

https://resh.edu.ru/subject/lesson/1587/

17

Crpoenue
3YKApUOTHYECKOU
KJIETKH.
[IpakTnueckas
paborta «M3y4yeHue
CBOMCTB KJIETOYHOM
MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBII
anmnapar KJIeTKH



https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/

19

OnnomemOpaHHbIe

OpraHonabl KJICTKH.

[IpakTnueckas
pabota «M3yuenune
TIBYKEHUS
LUTOIJIa3MBI B
PacTUTEIBHBIX
KJIIETKaxX»

0.5

20

[TosryaBTOHOMHBIE

OpraHor bl KIICTKH:

MUTOXOHIPHUH,
IIJIaCTUABI.
JlabGopaTopHas
pabota
«HccaenoBanue
1a3MoJIn3a u
JIeTIa3MoJu3a B
PacCTUTENBHBIX
KIIETKax»

0.5

https://resh.edu.ru/subject/lesson/3847/

21

HememOpanubie
OPraHOMIbI KICTKH

22

Crpoenue u
GbyHKIMH siipa



https://resh.edu.ru/subject/lesson/3847/

23

CpaBHuTENIbHAS
XapaKTepUCTHKA
KJIIETOK DyKapHOT.
JlaGoparopHas
pabota «M3yuenue
CTPOCHHUS KIETOK
Pa3IMYHBIX
OpPraHu3MOBY
CamocTosTenbHas
pabota No 2
"CtpoeHue u

byHKIIIN

OPraHoOMI0B KJIETKH"

0.5

24

AccuMunanusa u
TUCCUMMIISALIUSA —
JIB€ CTOPOHBI
MeTtaboau3ma. Tursl
oOMeEHa BEIIEeCTB.
JlaGopaTopHas
pabota «3ydyeHue
KaTaJuTHYeCKON
AKTUBHOCTH
(dhepmeHTOB (Ha
puUMepe aMuiIasbl
WJIM KaTalasbl)»

https://resh.edu.ru/subject/lesson/2486/



https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOTO
MeTaboIM3Ma.
JlaboparopHas
pabota «M3yuenue
(hepMEeHTaTUBHOTO
pacIlenaeHus
MepoKcuIa
BOJIOpOJia B
PacCTUTENBHBIX U
KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpHI
" OenKu-
WHTAOUTOPBI

27

ABTOTpOGHBIN THIT
oOMeHa BellecTB

28

doTtocunTes

https://resh.edu.ru/subject/lesson/3917/

29

XeMOCHHTE3.
JlaGopaTopHas
pabora «CpaBHeHUE
MIPOLIECCOB
(dboTocuHTE3a U
XEMOCHHTE3a»

0.5



https://resh.edu.ru/subject/lesson/3917/

30

AnaspoOHbIe
Opranu3msl. Buspsl
OpOXKEHUSL.
JlaGoparopHas
pabora «CpaBHEHUE
MPOIIECCOB
OpoXKeHus u
TIBIXaHUS

https://resh.edu.ru/subject/lesson/3917/

31

AspobHbIe
OPraHu3Mbl. DTaIbl
SHEPreTUYECKOTO
oOMeHa

32

DHeprus
MeMOpaHHOTO
rpagueHTa
npoToHOB. CUHTE3
AT®: paborta
npoToHHOU AT®-
CUHTA3bI

33

Peaknuu
MaTPUYHOTO CHHTE3a

34

Tpanckpunuus —
MAaTpPUYHBIA CUHTE3
PHK

https://resh.edu.ru/subject/lesson/5352/

35

Tpanciauus u e€
JTarnbl

https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/

36

Konuposanue
aMUHOKHCIIOT. Poib
pubocom B
OnocuHTe3e OenKa

https://resh.edu.ru/subject/lesson/5352/

37

Opranuzanus
TeHOMa y TTPOKApUOT
U DYKapuoT

https://resh.edu.ru/subject/lesson/3939/

38

MonexynspHbie
MEXaHU3MBbI
9KCIIPECCUU T€HOB Y
9yKapuoT.
CamocrosiTenbHas
pabota Ne 3 "OOMeH
BEIIECTB U SHEPrun"

39

Bupycbr —
BHEKJIETOYHBIE
(hOpPMBI KU3HU H
oOnuraTHele
MapasuThl.
[IpakTuueckas
pabora «Co3nanue
MOJIENU BUPYCa»

0.5

https://resh.edu.ru/subject/lesson/3939/

40

Bupycusie
3a00JIeBaHUS
YeJ0BEKa,
KUBOTHBIX,
pacTeHui

https://resh.edu.ru/subject/lesson/3939/



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

41

Hanorexunosoruu B
OUOJIOTUU U
MEIUIINHE

42

JKM3HEHHEBIN [TUKIT
KJIETKHA

https://resh.edu.ru/subject/lesson/3927/

43

MatpuuHbIl CHHTE3
JIHK

44

XPpOMOCOMBI.
JlaGoparopHas
pabota «M3yuenue
XpOMOCOM Ha
T'OTOBBIX
MUKpOIIpenaparax»

0.5

https://www.youtube.com/watch?v=-
KTF5eSIdJA
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuUJ index=13 pp=iAQB

45

Jenenue KiIeTKu —
MHTO3

https://resh.edu.ru/subject/lesson/3927/

46

Tumnbl KJIETOK.
Kapuokunes u
LUTOKUHES.
JlaGopaTopHas
pabota
«HaoOmronenue
MHUTO3a B KJIETKaX
KOHYHMKa KOpPEIIKa
myka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5



https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://resh.edu.ru/subject/lesson/3927/

47

Perynsauus
KU3HEHHOTO IMKJIa
KJIETOK.
Kontponbhas
paborta Ne 1
"Knerka"

48

Opranusm Kak
€IMHOE 1IeJI0e

https://resh.edu.ru/subject/lesson/6770/

49

TkaHM pacTeHHN.
JlaGoparopHas
pabota «M3ydenue
TKaHEN pacTeHUI»

0.5

50

TkaHU )KUBOTHBIX U
YeloBeKa.
JlabGopaTopHas
pabota «3yyeHue
TKaHEel KUBOTHBIX»

0.5

51

Opransbl. Cuctembl
OpraHoB.
JlaGopaTopHas
pabota «3yuenue
OpraHoB I[BETKOBOTO
pacTeHus»

0.5

52

Omnopa tena
OpraHU3MOB

https://resh.edu.ru/subject/lesson/6769/



https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/

53

JIBr>xeHue
OPraHu3MoOB

54

Ilutaunue
OPraHu3MoOB

55

[Intanue
ITO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHas
CUCTEMA YEJIOBEKa

56

Hprxanue
OPraHu3MoOB

https://resh.edu.ru/subject/lesson/6759/

57

Hprxanue
ITO3BOHOYHBIX
YKUBOTHBIX U
YeJloBeKa

58

Tpancrnopr BeriecTs
y OpraHu3MOB

https://resh.edu.ru/subject/lesson/2489/

https://resh.edu.ru/subject/lesson/6760/

https://resh.edu.ru/subject/lesson/6761/

59

KpoBenocHas
cucrema
MTO3BOHOYHBIX
KUBOTHBIX U
YernoBeKa

https://resh.edu.ru/subject/lesson/1581/

60

Brinenenue y
OPraHu3MoOB

https://resh.edu.ru/subject/lesson/2217/



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/

61

3amura y
OpPraHU3MOB

https://resh.edu.ru/subject/lesson/1580/

62

NMmmyHHas cucrema
4eJI0BEKa

63

Paznpaxumocts u
perymanus y
OpraHnu3MoOB

64

I'ymopansHas
perynsuus u
SHIOKPUHHAs
CUCTEMA KUBOTHBIX
U 4EJI0BEKa

https://resh.edu.ru/subject/lesson/2458/

65

Dopmbl
Pa3MHOKEHHS
OpraHu3MOB

https://resh.edu.ru/subject/lesson/5359/

66

ITonoBoe
pPa3MHOKEHHE

67

Metios

https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

I'amerorenes.
OO6pazoBanue u
Pa3BUTHUC IMOJIOBBIX
KJIETOK.
JlaboparopHas
pabota «M3yuenue
CTPOCHHA IMOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOIIperapaTaxp»

0.5

69

NunpuBunyanbHOE
pa3BHUTHE
OPraHu3MOB —
OHTOTEHE3

https://resh.edu.ru/subject/lesson/5630/

70

3akJiajka OpraHoB 1
TKaHEH U3
3apOJIBIIIEBHIX
JINCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pazButne
KUBOTHBIX.
JlaGopaTopHas
paborta «BrisiBneHue
MIPU3HAKOB CXOJCTBA
3apo/Iblen
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

72

PasmHOxkeHuE 1
pa3BUTHE PACTCHU.
JlaGoparopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOKEHHS
BBICIINX PACTEHUN»

0.5

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus
CTaHOBJIEHUS U
Pa3BUTHSI TEHETUKHU
KaK HayKu

74

OCHOBHBIE TIOHSITHSI
M CHMBOJIBI
T€HETHKHU.
JlabGopaTopHas
pabora «JIlpo3odmua
KaK 00bEeKT
FeHETUYECKHUX
HCCIIEI0BAHUIN

0.5



https://resh.edu.ru/subject/lesson/5359/

75

3aKOHOMEPHOCTH
HacJeI0BaHus
MIPU3HAKOB.
Monorubpuanoe
CKpEILMBAHHUE.
[IpakTnueckas
pabota "U3yuenue
pe3yNIbTaToB
MOHOTHOPUHOTO
CKpEeILMBAaHUS Y
po30¢us"

0.5

https://resh.edu.ru/subject/lesson/5386/

76

[uTonornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHMS

https://resh.edu.ru/subject/lesson/5386/

77

AHanu3upytoiiee
CKpelllMBaHUE.
Henonnoe
JOMHHHUPOBAHUE

78

JlurubpuaHoe
CKpEIIUBaHHE.
IIpakTrueckas
paborta «3yuenue
pe3ynbTaToB
TUTUOPUTHOTO
CKpEIIUBAaHUS Y
JPpO30(PUITBD»

0.5

https://resh.edu.ru/subject/lesson/4725/



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/

79

IMuTonoruueckue
OCHOBBI
TUTHOPHTHOTO
CKPCIIMBAHUS

https://resh.edu.ru/subject/lesson/4725/

80

CueruieHHOE
HacJIeJOBaHNE
MIPU3HAKOB

https://resh.edu.ru/subject/lesson/4755/

81

XpoMocoMHast
TEOpHs
HaCJIeICTBEHHOCTHU

82

T'eneruka momna

83

T'eroTun kak
IIE€JIOCTHASI CUCTEMA

84

I'eneTnmueckmii
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKUBOTHBIX U
yeJioBeKa

85

M3menunBocTh
MPU3HAKOB. BuIbI
U3MEHYNUBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

MoaudukanroHHast
W3MEHYUBOCTD

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

87

BapuauuonHslii psin
Y BapualMoOHHAas
KpuBasi.
JlaGoparopHas
pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOTU(UKAITUOHHO U
W3MEHYUBOCTH.
[Toctpoenue
BapUAIMOHHOTO
psana u
BApHUALIMOHHOMN
KpHUBOI»

0.5

88

I'enoTnmnmaeckas
W3MEHYHUBOCTD.
KomOunarusHas
W3MEHYHMBOCTD

https://resh.edu.ru/subject/lesson/5387/

89

MyranuoHHas
W3MEHYUBOCTb.
IIpakTnueckas
pabora «Myrtauuu y
npo3o¢ubl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
rpoiiecca.
OnUreHeTHKa u
SIMI'CHOMHKA

91

T'eneTuka genoBexa.

[IpakTnueckas
pabota
«CocraBienue u
aHaIu3
POIOCTIOBHOM»

https://resh.edu.ru/subject/lesson/3653/

92

MerTop1
MEIUITMHCKON
T€HETUKH

https://resh.edu.ru/subject/lesson/3653/

93

3HadeHHe
MEIUITMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U
JIEUEHU N
FeHETUYECKHUX
3a00J1€BaHMil
yejioBeKa



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/

94

OcHOBHBIE TOHATHS
CEJIEKILIMH.
JlaGoparopHas
pabota «M3yuenune
COPTOB KYJIBbTYPHBIX
pacTeHu U OpPoL
JOMAITHUX
KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/lesson/3861/

95

MeTtonanl
CEJIEKIINOHHOMI
paboTEHL.
JlaGoparopHas
pabota «3yyeHue
METO/IOB CEJIEKIINU
pacTeHui»

0.5

https://resh.edu.ru/subject/lesson/3861/

96

Hoctmxenus
CEJICKIMU PaCTeHUI
Y KUBOTHBIX.
[IpakTuueckas
pabota «IIpuBuBKa
pacTeHu»

https://resh.edu.ru/subject/lesson/3861/

97

Coxpanenue,
W3Yy4eHUE U
WCIIOJIb30BaHKE
TE€HETUYECKUX

pecypcoB



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

98

buorexmonorus kak
HayKa U 0Tpacib
MIPOU3BO/ICTBA.
[IpakTnueckas
pabota «M3yuenue
00BEKTOB
OMOTEXHOJIOT I

0.5

https://resh.edu.ru/subject/lesson/3939/

99

OcHOBHEIE
HarpaBJIEHUS
CUHTETUUECKOMN
ouooTHn

100

XpoMOCOMHas U
TeHHasi HHKEHEepUs

101

Meannmackue
OHMOTEXHOJIOTHH.
KonTposbHas
pabota Ne 2
"I"eHeTHKa B
cejaexus"”

102

[ToBTOpEHME,
0000111eHHE,
cHUCTeMaTH3allns
3HAHUMI

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

102

15

11 KIIACC



https://resh.edu.ru/subject/lesson/3939/

n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIEeKTPOHHbBIE
uupposeie
oOpa3oBaTejibHbIE

pecypchbl

OBOJIIOLMOHHAS TEOPUS
Y. lapsuna

JIBHKyIIHE CHTIBI
SBOJIIOIMHA BUIIOB 110 Y.

JapBuny

Boprba 3a
CYIIIECTBOBAHHE,
€CTECTBEHHBIN U
HMCKYCCTBEHHBIN 0TOOD

dopmupoBaHHE
CUHTETUYECKOU TEOpUH
IBOJTIOIHI

OTansl BOIIOIHOHHOTO
ponecca:
MUKPOISBOJIIOIHA U
MAaKpO3BOJOIUSA

[Honynsauus —
3JIEMEHTapHas eIMHUIIA
3BOJIIOIUU




3aKOH T€HETUYECKOTO
paBHoBecus JIx. Xapau,
B. BaiinGepra.
Jlaboparopnas padoTa
«Bp1siBICHUE
W3MEHYMBOCTH Y oco0ei
OJTHOTO BHUa»

0.5

OnemeHTapHbIe (PAKTOPHI
9BOJIOLUU

Dddext ocHOBaTETIS.
Dddext OyTHIIIOIHOTO
TOPJIBITITKA

10

Murpauyu. U3onamumn
MOMYJISIUN:
reorpaduyeckas,
OuoJiornyeckas

11

EcrectBennslii 0oTOOpD —
HaIpaBJISIOMUNA (HakTop
9BOJTIOIIHI

12

[TonoBoii oTOOP




13

[IpucnocobneHHOCTH
OpraHU3MOB Kak
pe3yabTaTt
MHUKPO3BOJIIOLUH.
Jlaboparopuas paboTa
«3yuenue apomop¢o30B
Y AIMO0AIANTANMN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumepsr
MPUCTIOCOOTEHUH y
OpraHu3MOB:
MOpQOJIOruuecKue,
(bu3MoIOTNYECcKue,
OMOXHUMUYECKUE,
MOBEICHYECKUE.
JlaGopaTtopHnas pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1enecoo0pa3zHoCTb»

0.5

15

Bun, ero kpurepuu u
CTPYKTYpa.
JlaGopaTopHas pabota
«CpaBHEHHE BUJIOB TI0
MOP(OJIOTrHIECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buzia




17

Bunoo6pa3oBanue kak
pe3ynbTaT
MUKPO3BOJIIOIUH

18

CBs13b MUKPO3BOJIIOLUH U
AIUAEMUOJIOT U

19

Makpo3BodtoLHS.
ITameonToIOrHYECKHE
METOIbI I/I3y‘-I€HI/I$I
SBOJIIOIUHN

20

buoreorpaduueckue
MCTOJbI U3YUYCHUSA
9BOJIFOLIUU

21

DOMOPHOIOTHYECKUE U
CpaBHUTEIHHO-
Mop(hoIorHIecKue
METOTbI U3yICHUS
ABOJTIOIIUT

22

MonekynsapHo-
TreHEeTUYECKUE,
OMOXMMHYECKUE U
MaTeMaTH4YeCKUE METO/IbI
W3Y4EHHUS SBOIOIUH

23

OO61Ire 3aKOHOMEPHOCTH
SBOJIOLIUHA




24

AJlanTUBHAS paualus.
HepaBHoMepHOCTB
TEMIIOB DBOJIIOIUH

25

Hayunbie runoressl
MPOUCXOKACHUS KUZHU
Ha 3emiie

26

JloHayuHble
MIpe/ICTaBICHUS O
3apOXKACHUH KU3HU

27

OCHOBHEBIE dTaITbI
HEOpraHU4YeCKOn
SBOJIIOINHU

28

['unioTessl 3apoxxaeHUs
JKU3HHA

29

Uctopus 3emnu u
METO/IBI €€ N3YUEHHUS.
JlaGopaTtopHnas pabota
«M3ydeHne u ornucaHue
HCKOMAeMbIX OCTATKOB
JPEBHUX OPraHU3MOB»

0.5

30

HauanbHbie Tamnsl
OpraHquCKOﬁ 3BOJIFOLINH

31

3BOJ’IIOI_[I/I$[ JYKapuoT




32

OcHOBHBIE ATaIbI
HBOJIIOIIUHT
PacTUTENILHOTO MUPA.
[IpakTuyeckas pabora
«3yueHne
0COOEHHOCTEH CTpOeHUs
pacTeHn pa3HbIX
OT/ETIOB

0.5

33

OCHOBHBIE ITAIIBI
SBOJIIOLIUHY JKUBOTHOT'O
MHupa

34

OBOJIONUS )KUBOTHEIX.
[IpakTuueckas padoTa
«3yuenue
0COOEHHOCTEH CTPOCHHMS
MTO3BOHOYHBIX
KUBOTHBIX»

0.5

35

Pa3BuTHe Xu3HU Ha
3emJie 1o ’pam u
nepuoam

36

Maccosbie BbIMHUPAHUA
— OKOJIOTHYCCKHUC
KpU3HUCHI IIPpOLIJIOTO

37

CoBpeMeHHbIN
9KOJIOTUYECKUN KPHU3HC,
€ro 0COOEHHOCTH




38

CoBpemMeHHas cuctema
OpPraHHYECKOTO
MPOIILIIOTO

39

OCHOBHBIE
CUCTCMATHYCCKHC
TPYIIIBI OPraHu3MOB

40

AHTpONOJIOTHS — HayKa
0 YEJIOBEKE

41

Pa3BuTune npencraBieHui
0 TIPOUCXOKICHUHN
YeJI0BeKa

42

Mecto denoBeka B
CUCTEME OPraHu4YeCcKOro
mupa. JlaboparopHas
pabota «M3yyeHue
0COOEHHOCTEH CTPOCHMUSI
CKeJleTa 4elloBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM»

0.5

43

JIBYOKyIIME CHITBI
aHTPOTIOreHEe3a

44

CooTHOIIIEHHE
OHOJIOTHYECKUX U
COIIMANBHBIX (PAaKTOPOB B
AHTPOIIOrEHE3E




45

OCHOBHBIE CTaIUA
aHTPOIIOTeHe3a

46

Ilaneorenerrka u
aJIeOr€HOMHUKA

47

OBONONAA
COBPEMEHHOTO YeJI0BEeKa

48

UYenoseueckue pachl.
[IpakTnueckas pabora
«M3yueHne
9KOJIOTHYECKUX
aJanTalyil 4YeJIOBEKay

0.5

49

MexIuCIUIIITMHAPHbBIE
METO/Ibl aHTPOIIOJIOTUH

50

3apoKICHUE U Pa3BUTHE
9KOJIOTHUH

o1

MeTob! 3KOJIOTHH.
JlaGopaTtopHnas pabota
«M3y4enune MeTo10B
IKOJIOTUIECKUX
WCCIIEIOBAHUIN

0.5

52

3HayeHue
3KOJIOTUYECKUX 3HAHUN
JUISL 4EJI0BEKA

53

Okonornyeckue pakTopsl




54

AbGunotnueckue GaKTopsl.
CBeT Kak 3KOJIOTHYECKU I
¢daxrop. JlabopaTopHas
pabota «BrIsiBieHHE
MIPUCTIOCOOICHUIA
OPraHU3MOB K BIIUSTHHIO
CBETa»

0.5

55

AOGuoTtuyeckue (HakTopsl.
Temmeparypa kax
9KOJIOTUUYECKHUH (PaKTop.
JlabopaTtopHnast pabota
«Brp1siBIeHUE
MIPUCIIOCOOIEHUH
OpPraHU3MOB K BIHSIHUIO
TEMIEPATypbI»

0.5

56

AOGuoTtnyeckue (HakTopsl.
Brnaxnocts kak
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHnas pabota
«AHaTOMHUYECKHE
0COOCHHOCTH PacTEHUI
13 Pa3HbIX MECT
oOHUTaHU

0.5

57

Cpensl oOuTaHus
OpraHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMeI
OpraHu3MOB

60

buoTtnueckue akropsr

61

3HadyeHre OMOTHYECKUX
B3aUMOJIECHUCTBUH IS
CYIIIECTBOBAHMS
OpPTraHW3MOB B Cpejie
oOHnTaHus

62

DKOJIOTUYECKHE
XapaKTEPUCTHKHU
TIOTTYJISIIAH

63

OcHOBHEBIE TIOKa3aTeINn
MOMYJISIUN:
YHCICHHOCTD, INIOTHOCTB,
BO3pacTHasl M MOJIOBas

CTPYKTYpa

64

OcHoBHbIE TIOKa3aTeNIN
TIOMYJISILINH:
POKJIa€MOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCTD,
MUTPALAA

65

DKoJ0ornyecKkas
CTPYKTYypa MOMyJISALUN

66

JluHamMuKa NOMyJIsALUU U
e€ perynsnus




67

Kpussie pocra
YUCJICHHOCTH
nonyssauuu. Kpuseie
BBIKUBAHMS

68

DKoJIoTHYECKasi HUIa
Bujaa. JlabopatopHas
pabota
«IIpucnocobyienus cemsiH
pacTeHUH K pacCEeICHUIO»

0.5

69

Bun kak cucrema
MOMYSAIHAN

70

3aKOHOMEPHOCTH
MOBEACHUS U MUTPALINI1
’KHBOTHBIX

71

Coo00111ecTBO OPraHu3MoOB
— OHOIIEHO03

72

DKocHucTeEMa Kak
OTKpPBITAs CHCTEMA

73

KpyroBopoT BemiecTB u
MOTOK SHEPTUU B
9KOCUCTEME

74

OCHOBHBIE TTOKa3aTeIIN
3KOCHCTCMBbI

75

OKOJIOTUYECKUE
MU PAMH/IBI




76

W3MeHeHus cooliecTs
— CYKIIECCHH

7

[IpupoaHbIE S5KOCUCTEMBI.

DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOPEH U
OKEaHOB

78

[IpupoHbIE S5KOCUCTEMBI.

DKOoCHUCTEMBI TYHAP,
JIECOB, CTEIEH, MMYCThIHb

79

AHTpOTIOTr€HHbIE
JKOCHCTEMBI

80

Yp603KOCHCTEMBL.
[IpakTrueckas padoTa
«M3yueHue u onucanue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
hopmupoBaHUs
OCHOBHBIX
B3aUMOICHCTBUI
OpraHu3MOB B
IKOCUCTEMAX




82

MexaHu3Mbl
BO3JEHUCTBUSA
3arpsI3HEHUN Pa3HbIX
TUIIOB Ha
CyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

83

buocdepa —
oOuieruianeTapHas
o0oJsi0uka 3eMiun

84

VYuenne B. U.
Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBAHUS
ourocdepbl

86

KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHE
LUKITBI

87

30HaIBHOCTH OUOCHEPHI.
OcHoBHBIE OMOMBI CYIITU

88

YcTonunuBOCTh
ouochepsl

89

OKOJIOTHUYECKHE KPpHU3HUCHI
" UX IIPUYIHUHBI




90

Bo3znelicTBue uenoBeka
Ha ouochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
JKUBOTHBIN MUD

92

Oxpana npupo/sl

93

OcCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO pPa3BUTHUSA
YeJI0BeUEeCTBA U TIPUPOIBI

94

Pammmonanbaoe
MIPUPOJIOTI0JIE30BAHNE U
COXpaHEHHUe
OHOJIOrMYECKOI0
pazHooOpa3zus 3emin

95

O06001IeHue 1Mo TeMe
«MUKpO3BOJIIONHUS U €&
Pe3yJIbTAThDY

96

O000111EH1E IO TEME
«Makpo3BOJIONUA U €€
pe3ynbTaTh»

97

O060011IeHHE IO TEME
«[IpoucxoxaeHue u
pa3BHUTHE KU3HU HA
3emie»




98

O06o0061IeHne 10 TeMe
«IIpoucxoxaenue
YeJlI0BeKa —
AHTPOIIOTEHE3»

99

O06006meHne o Teme
«KOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpPraHu3MOB»

100

O6001menue mo Teme
«Opra"nusmsl U cpena
oOUTaHU

101

O00011IeHNE IO TEME
«IKOJIOTHS BUIOB U
MOMYJISAN

102

O06001IeHue 1Mo TeMe

«buocdepa — rinodanpHas

OKOCHCTCMa»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



