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MNOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma no yuebnomy nipeamety "buonorus" (nangee - 6uosiorus)
Ha YpOBHE cCpeaHero oomero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 obpa3zoBaHuU B
Poccuiickoii  ®denepaunmny, PI'OC COO, Konmenuuu mnpenoaaBaHus
y4eOHOro mpenmera «buonorus» M OCHOBHBIX TMOJIOKEHUM GdeneparibHON
paboueit mporpamMmbl BOCIIUTAHHUS.

VYyebOnsiii npeamer «buosorus» yriiyoJI€HHOIO YPOBHS H3Yy4YEHHS
(1011 xmacchl) sIBAsieTCSI OJJHUM M3 KOMIIOHEHTOB MPEIMETHON 00JacTu
«EcTtecTBeHHO-HayuHble npeaMeTsl». CornacHo nosoxenusasm GI'oC COO
npoduiibHbIe y4eOHbIE MPEAMEThl, U3y4aeMble Ha YriayOJEHHOM YpOBHE,
SIBJISIIOTCSL criocoOoMm auddepeHimanu o0ydeHuss Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMsl U MPU3BAHbI 00ECIEUUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CPETHHM OOIINM, CPEeIHUM MPO(PECCHOHATBLHBIM |
BBICIIMM oOOpa3oBaHueM. B To ke BpeMsl KaXIblii M3 ATUX YUYEOHBIX
IPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE pEIICHHUE
00pa3oBaTeNbHbIX, BOCIIUTATEIbHBIX U PA3BUBAIOIIMX 33]1a4, CBSI3AHHBIX C
npodopueHTanueii oOydaronMxcss M CTUMYJIMPOBAHMEM MHTEpeca K
KOHKPETHOM 00JacTH HAy4YHOTO 3HAHHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULMHON, SKOJIOTUEU, TICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma 1o  yueOHomMy  mpeamery  "buonorus" — gaér
OpeiCTaBlIeHHEe O 1eJlId U 3aJadax M3yuyeHUs Yy4yeOHOro mnpeamera
«buonorus» Ha yrIyONEHHOM ypOBHE, ONpeneNseT o0s3aTeabHOe
(MHBapHaHTHOE) MPEIMETHOE COAEP)KAHHUE, €r0 CTPYKTYPUPOBAHHE IIO
pazmenam M TeMaMm, pacopelielieHue T0 KilaccaMm, PEKOMEHIYeT
MOCJIEIOBATENbHOCTh ~ M3yYEHHUsS y4yeOHOro marepuasa ¢  y4E€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKH Y4eOHOro
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommxcsa. B mporpamme 1o
OMOJIOrMH pealin30BaH MPUHIIMII IPEEMCTBEHHOCTH C U3yUEHHEM OMOJIOTUN
HA ypOBHE OCHOBHOrOo o0miero oOpa3oBaHus, Oyiarojaps 4emy
IPOCMATPUBAETCS  HANpPABICHHOCTh HAa  MOCIEIYIOLIEE  pa3BUTHE
OMOJOTMYECKUX  3HAHUW, OpPUEHTUPOBAHHBIX Ha  (OpMUpOBaHHE
€CTECTBEHHO-HAYYHOIO MHPOBO33PEHMS, 3KOJOTMYECKOrO0 MBIIUICHHUS,
MPEICTaBICHU O 3I0pOBOM OOpa3e >KM3HU, Ha BOCHUTaHUE OEpexHOro
OTHOUIEHUSI K OKpY’)Kalllel mpupogHoil cpeae. B mporpamme 1o



OMOJIOTMM  TaK)Xe TIOKa3aHbl BO3MOXHOCTH  Y4eOHOTro IpeaMera
«buonorusi» B peanuszanuu Tpedoanuiit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANIPEAMETHBIM U MIPEAMETHBIM pe3ysibTaTaM 00yUYEHUS U
B (GOpMHUpPOBAHMM  OCHOBHBIX  BHJOB  Yy4eOHO-TIO3HABATEIHHOMN
JEeSTENBHOCTH 00YUaIOIIKUXCSl IO OCBOCHHUIO COJEPKaHMsI OUOTOTHYECKOTO
00pa3oBaHUs HA YPOBHE Cpe/IHET0 00I1ero o0pa3oBaHusl.

VYueOubiit npenmer «buonorus» Ha YpOBHE CpeaHEro O0OIIero
oOpa3oBaHMs 3aBepllaeT OHOJOTHYEecKoe 00pa3oBaHME B MIKOJIE U
OpUEHTHUPOBAH Ha paACHIMPEHHUE W YTIyOJeHHe 3HAHUN OOyYarOIIMXCA O
KUBOM MPUPOJIE, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOM OMOJIOTHH,
SMOPHUOJIOTUU Y OMOJIOTUU PA3BUTHS, TEHETUKH, CEJIECKIINU, OMOTEXHOJIOTUU
SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuenune yuebHoro mpenmera «buonorus» Ha yriyOJI€HHOM YpPOBHE
OpUEHTHPOBAHO Ha TMOATOTOBKY OOYy4YaloIIMUXCAd K MOCJIEAYIoIEMY
NOJIYYCHUIO OWOJIOTMYECKOro 00pa3oBaHUs B By3ax W OpraHU3alUsaX
cpenHero mnpodeccuoHanbHOro obpazoBaHus. OCHOBY €ro coJep KaHus
COCTaBJIIET CUCTEMA OMOJIOTUYECKUX 3HAHUM, MOTYUYECHHBIX MIPU U3YUYECHUU
00yYaroIMMUCS COOTBETCTBYIONIUX CUCTEMATHYECKUX PA3CIOB OUOJIOTHI
Ha YpOBHE OCHOBHOI0 o01iero oopasoanusi, B 10—11 kimaccax 3tu 3HaHUSA
noJiy4atroT pas3Butue. Tak, pacmupeHbl W YriayOJeHbl OHOJIOrMYECKHE
3HAHUS O PACTEHUSX, )KUBOTHBIX, TpuOax, OaKTepusx, OpraHu3Me 4eIoBeKa
00X  3aKOHOMEPHOCTSIX  JKM3HU,  JOTOJHUTEIHHO  BKIIFOUCHBI
OMOJIOTUYECKUE CBEACHMS] TMPUKIAJHOTO U TOUCKOBOTO Xapakrepa,
KOTOpPbIE MOXHO UCIOJIb30BaTh KaK OPUEHTUPBI MJisi MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3mokHa Takke UHTErpauus OHOJIOTHYECKUX
3HAHUU C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOTYUYCHHBIMU O0YUYaIOIIUMUCS
py U3y4eHUU (PU3UKH, XUMUH, Teorpapuu 1 MaTEMaTHKU.

CtpykTypa mnporpaMmbl 1o ydeOHOMY mnpenmery "buonorus"
OTPa)KaeT CUCTEMHO-YPOBHEBBIN U IBOJIIOIMOHHBIN MOAXO/bI K U3YUYCHHUIO
ouonoruu. COINIACHO UM, H3Y4alTCs CBOWCTBA W 3aKOHOMEPHOCTH,
XapakTepHbIE [JIl JKUBBIX CHCTEM PA3HOTO YpPOBHS OpraHu3allvi,
ABOJIIOIIMU OPTaHUYECKOr0 MUpa Ha 3emiie, COXPAHEHHSI OMOJIOTHYECKOTO
pazHooOpasus 1miaHetbl. Tak, B 10 Kjacce U3y4arOTCs OCHOBBI
MOJICKYJISIPHOM U KJIETOYHOM OHOJIOTUH, SMOpUOJIOTUM U OUOJIOTUU
pa3BUTHUSA, TEHETUKU U CEJICKIUHU, OUOTEXHOJOTMU M CHUHTETUUYECKOU



OMOJIOTHH, AaKTyaJu3upPYIOTCS 3HAHUSA OOydaronuxcss 1o OOTaHHKE,
300J10TMH, aHaToMuu, ¢uzuosiorun uenoBeka. B 11 kiacce uzydarorcs
IBOJTIOITMOHHOE YYCHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

Yuebuniii npeamer «buonorus» mnpuszBaH 00€CHEYUTh OCBOCHHE
o0y4JaronumMucs OMOJOTUYECKUX TEOPUN M 3aKOHOB, UJECH, MPUHIUIIOB U
IIPaBUII, JIGKAITUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHUHBI
MHUpa, 3HAHUH O CTPOEHUH, MHOrooOpa3uh U OCOOEHHOCTSX KIETKH,
OopraHu3Ma, TMOMYyJSIUH, OWOIEH03a, HKOCHUCTEMBI, O BBIJAIONTUXCS
HAyYHBIX JOCTHMIXKEHHUSAX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OMOJIOTHH,
OPUKJIAJAHBIX acleKkTax OWOJOTrHYecKuX 3HaHuil. Jns pa3Butus W
NOJJIep)KaHUsl MHTEepeca OOydJalomuxcs K OWONOTHH  HapsAay Co
3HAYUTETHHBIM OOBEMOM TEOPETUYECKOTO MaTepuansa B COJCPKAHUHU
IpOrpaMMbl 1O OHOJIOTMH TMPETyCMOTPEHO 3HAKOMCTBO C HCTOpPHUEH
CTAaHOBJICHHSI W PA3BUTHS TOM WM WHOM 00JacTH OWOJIOTHH, BKJIAJIOM
OTCUCCTBCHHBIX W 3apyO0eKHBIX YUYEHBIX B pEIICHUE BAKHECHUIINX
OMOJIOTHYECKUX M IKOJOTHUECKHUX MPOOIIeM.

ens m3yuenus yueOHOro mpeamera «buonorus» Ha yrayOnéHHOM
YpOBHE — OBJaJiecHUE OOYyYaOIIMMHUCS 3HAHUAMH O CTPYKTYPHO-
(GyHKUIMOHATBHOM OpraHM3alliid  KUBBIX CHCTEM pAa3HOro paHra W
NpUOOpPETCHUE YMEHUW WCIOIb30BaTh ATH 3HAHUSA B (POpMUpOBaHUHU
MHTEpeca K omnpeaenéHHONM o0jacTh mpodecCuoHaIbHON JeATeIbHOCTH,
CBS3aHHOW ¢ OwWojorMel, wWinm K BBIOOPY Y4YeOHOTO 3aBElCHHS IS
MIPOJIOHKEHHUS OMOJIOTHYECKOTr0 00pa3oBaHuUs.

JlocTikeHue 1enu u3yuyeHus: ydeOHoro mnpeamera «buonorus» Ha
yIiyOJIE€HHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl OHOJIOTUYECKUX 3HAHMHA: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPUSIX, KOHIIEHIUSAX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M MpaBWJIaX,  COCTaBIAIOIIMX  COBPEMEHHYIO
CCTCCTBEHHO-HAYYHYIO0 KapTHHY MHpa; O CTPOCHHH, MHOTOOOpa3vu H
OCOOCHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKA, OpraHu3M, MOIMyJIsus,
BHJ, OwuoreomeHo3, Ouocdepa); O BBJAIOIMNUXCI OTKPBITHIX H
COBPEMEHHBIX UCCJIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHWE OOy4YalIMXCd C METOJaMU TIO3HAHUS KUBOM
IPUPOABI:  MCCIIEIOBATEILCKUMH  METOJAMH  OMOJIOTUYECKHX  HAyK
(MOJIEKYJISIPHOW W KJIETOYHOM OHOJOTHH, SMOpUOIOTUM U OUOJIOTUU



pPa3BUTHS, TE€HETUKH U CEJICEKIUH, OWOTEXHOJOTMHM M CHHTETUYECKOU
OMOJIOTMH, TAJEOHTOJOTUHU, 3KOJIOTMH); METOJaMHU CAMOCTOSITEIBHOTO
IpOBEJCHHUS OMOJOTHYECKUX HMCCIEAOBaHUN B J1a0OpaTOpUU U B MPHUPOJE
(HabnroeHNe, U3MEPEHUE, DKCTICPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE OOYYaIOIIUMHUCSI YMEHUSIMHU: CAMOCTOSITEILHO HAXOAUTh,
aHaJIuM3UpOBaTh M  KCIOJIb30BaTh  OWOJOTUYECKYH0  WH(OpMaIuio;
N0JIb30BaThCS ~ OMOJOTMYECKOM  TEPMHHOJOTMEH W CHUMBOJIMKO;
yCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMHM U  COIMAJIbHO-
PKOHOMHYECKUMU U  OKOJOTMYECKMMH TMpOOJIeMaMHu 4eJIOBEUECTBa;
OLICHUBATh TMOCHEACTBUS CBOEH JEATEIbHOCTH IO OTHOIICHHIO K
OKpY’Karollled MpUPOAHON cpelie, COOCTBEHHOMY 3/I0POBBIO U 30POBBIO
OKpYKAIOIIMX JIOZCH; 000CHOBBIBaTh U COOMIOAATh MEPHI MPODUIAKTUKA
MHQEKIMOHHBIX 3a00JeBaHWil, MpaBuia TMOBEACHUS B MPHUPOAE U
oOecrieueHuss  0€30MaCHOCTH  COOCTBEHHOM  KU3HENEATENbHOCTH B
YpEe3BbIYAMHBIX CHUTYyallUsIX MPUPOJHOTO M TEXHOTEHHOIO0 XapakTepa;
XapaKTEpPHU30BaTh COBPEMEHHBIE HAYUHbIE OTKPBITHSI B 001aCTH OMOJIOTUH;

pa3BuTHE Yy OOYy4YaloIUXCS WHTEIJIEKTyaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN B Ipoliecce 3HAKOMCTBA C BBIJAIOLIUMUCS OTKPBITUSAMU U
COBPEMEHHBIMH  HCCIEAOBAHUSIMU B  OWUOJOTUH, pEHIaeMBIMH €10
npoOiemMamu, METOA0JI0ruel OUOIOrHYECKOTO UCCIEOBaHUs, TPOBEACHUS
AKCIIEPUMEHTAJIBHBIX HCCJIEI0BAHMUM, pEIIeHHs] OWOJIOrMYEecKUuX 3ajaad,
MOJCITHPOBAHUS OMOJIOTHYSCKUX 0OBEKTOB M IIPOIIECCOB,;

BOCITUTAHUE Yy OOYYAIOIIMUXCS I[EHHOCTHOTO OTHOIICHHSI K >KHBOM
OpupoAe B 1EJIOM U K OTACIbHBIM €€ OObEeKTaM U  SBIICHUSM;
dbopMupoBaHUE HSKOJIOTUYECKOW, TEHETHUYECKON TIpPaMOTHOCTH, OOuIeH
KyJbTYpbl TIOBEJIEHUS B MPHUPOJE; HHTETPAIMH €CTeCTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHre 00yJarouUMHUCI KOMIIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONL30BaHUN  (COOIOJIEHNE TMpaBWJI TOBEACHUS B MPHUPOJIE,
OXpaHbl BHJIOB, JKOCUCTEM, OHOC(hEpbI), COXpaHEHHWU COOCTBEHHOIO
3M0pPOBbSI M 3JI0pPOBbS  OKpPYXKAIOIIUX JIoAeH  (coOmromeHus Mep
npoHIIaKTUKA 3a0071€eBaHUH, oOecrieueHue 0e30macHOCTH
KUBHENIEATEIbHOCTH B YPE3BbIUYAWHBIX  CUTYyallUsIX MOPUPOAHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS OMOJIOTHYECKUX
3HAHWW U YMEHHU B MIOBCETHEBHOMW KU3HU;



CO37aHUEC YCIIOBUM JII1 OCO3HAHHOTO BBIOOpAa OOYYAIOIIUMHUCS
WHJUBUAYaJIbHOW  00pa3oBaTEIbHOM  TPAGKTOPHUM, CIIOCOOCTBYIOIIEH
HoclIeIyroIemMy npodecCHoHaTFHOMY CaMOOIPEIEIICHNIO0, B COOTBETCTBUHI
C MHANBUAYAITbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO0miee 4YMCIIO YacoB, OTBEACHHBIX HAa H3yyeHUE OHOJOTHMU Ha
yIJIyOJICHHOM YPOBHE CpEIHEro oOImiero oOpaszoBaHus, coctamisier 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3
yaca B HEJIEIIIO).

OT6op oOpraHu3alMOHHBIX (QOpPM, METOIOB U CPEACTB OOyYECHHS
OMOJIOTUM OCYIIECTBISECTCS C Y4ETOM CHEHU(PUKH €ro COAep>KaHud |
HAINPaBJICHHOCTH Ha TIPOJOJDKEHHE OHMOJOTHYECKOrOo 00pa3oBaHMs B
OpraHU3aNMIX CPEAHETO MPO(HEeCCHOHATHFHOTO M BBICIIIETO 00pa30BaHMUS.

O0s13aTenbHBIM YCIOBHEM MPU 00y4YeHUU OUOJIOTHUU Ha YTIyOlnEHHOM
YpOBHE SIBJISIETCSl TMPOBEACHHE JIA0OPATOPHBIX W MPAKTUYECKHX paldoT.
Taxke ydacThe OOyYarolmUXCS B BBITIOJIHCHHH IPOCKTHBIX W y4eOHO-
UCCIIEIOBATEILCKUX PabOT, TEMAaTHKA KOTOPHIX ONPEACISICTCS YUUTEIEM Ha
OCHOBE HWMEIOIIHUXCSA MaTePUATbHO-TEXHUYECKHX PECYpPCOB W MECTHBIX
IIPUPOIHBIX YCIOBUM.



COLEPKAHUE OBYUEHUASA
10 KIIACC

ConepxaHue NOpOrpamMMbl, BBIJCICHHOE KYPCUBOM, HE BXOJIUT B
MPOBEPKY TOCyJapCTBEHHOUM uTOoroBou arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemenHass OuoJjiorusi — KOMIUIeKcHass Hayka. KpaTkas uctopus
pa3BuTUs OMosoruu. bruonornueckue HAyKu U U3ydyaeMble UMU MPOOIIEMBI.
dyHaaMeHTaabHbIe, TPUKIIAJIHBIE U TTIOMCKOBBIE HAYYHbIE UCCIICIOBAHUS B
OHMOJIOTHH.

3Hadenue Ouojoruu B (GOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBsizannbie ¢ Ouosorueil. 3HaueHue
OMOJIOTMHU B MPAKTUUECKOUN NESITEIHLHOCTH YEJIOBEKA: MEJIUIIMHE, CEIbCKOM
X034CTBE, IPOMBIIIJIEHHOCTH, OXPAHE TPHUPOIBI.

JdemoHcTpanuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsei, I'. Mennens, B. . Bepnanckuii, U. I1. [1asnos, 1. U.
Meunukos, H. U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, .
Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OWUONOTHMU C JAPYTMMH HayKaMu»,
«Cucrema OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3Y4YeHHUE

JXKuBble cucTeMBbl Kak mpeaMeT wu3ydeHus Oumonormu. (CBOICTBa
KUBBIX CHCTEM: EIUHCTBO XHWMHYECKOTO COCTaBa, AUCKPETHOCTb H
LEJOCTHOCTh, CIOKHOCTb M YHOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCT,
caMOOpraHu3aIlus, CaMOBOCIIPOU3BE/ICHUE, pa3IpaKuMOCTh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aluM KUBBIX CUCTEM: MOJEKYJISIPHBIM, KJIETOUYHBINH,
TKAHEBbIM, OPraHU3MEHHBIM, MOMYJSIHUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenoTuyeckuit), OuochepHsiii. Ilporeccel, mnpoucxoasue B
KUBBIX cucTeMax. OCHOBHBIE Npu3HaKu kuBOro. Ku3Hp KkKak Qopma
CyliecTBOBaHUs Matepun. Hayku, u3ydaromiye >kuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3aIUu.

N3yuenne xuBbIX cucteM. MeTonbl OHOJOTMYECKOW HAayKH.
Habmronenue, u3MepeHue, SKCIEPUMEHT, CHUCTeMaTH3allusi, MeTaaHalu3.



[lonsTue o 3aBUCHMMOM M HE3aBUCUMOW IniepeMeHHOU. I[lnanuposanue
skcnepuMmenTta. lloctaHoBka m mpoBepka runore3. HymeBas rumoresa.
[lonsTe BBIOOPKM W €€ aocTOBepHOCTh. Pa3bpoc B OMOIOrHYECKUX
naHHbIX. OIlEHKa JIOCTOBEPHOCTH IOJYUYEHHBIX pe3ynbTaToB. [IpuunHbI
VCKa)XEHUS PE3yJIbTaTOB 3KCIIepUMeEHTa. [[oHsATHE cTaTUCTHYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuiel u cxembl: «OCHOBHbBIE IPU3HAKYU KU3HWY», «buonornyeckue
cucteMmbl», «CBOICTBA KMBOW Marepum», «YpPOBHU OpPraHU3AIUU KUBOU
npuponb», «CTpoeHUE KUBOTHOW KIETKH», «TKaHU IKUBOTHBIX»,
«CuctemMpl  OpPraHOB — YEJIOBEUECKOTO OpraHusMa», «buoreoueHos,
«buochepa», «MeToabl U3yueHUs: KUBOU TPUPOABD.

ObopynoBanne: mabopatopHOoe OOOpyJAOBaHWE ISl TIPOBEICHUS
HAOJTIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHuE PA3IUYHBIX METOJOB IPU
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-GyHKIIMOHATBHAS €IWHUIIA KUBOTO. McTopus
oTkpbITUA KIeTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanu, M. llnetinen, P. BupxoB). OcHOBHBIEC MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Metoapl MOJNEKYISIPHOM U KIETOYHON OHOJOTHMU: MUKPOCKOMMS,
xpomarorpadus, anekTpodopes, METO/] MEUYEHBIX aTOMOB,
muddepennnanbHoe  IIEHTPU(YTUpPOBaHNE, KYJIHTUBUPOBAHHE KIIETOK.
Uzyuenue  ¢uxcuposannvix  kiemok.  DIEKTPOHHAS  MHUKPOCKOIUS.
Koundghoxanvnas mukpockonus. Bumanvhnoe (npudicusnenunoe) uzyyeHue
KJ1IeMOK.

JdemoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. IIBann, M. Illneiinen, P.
Bupxos, K. M. bap.

Tabmuupr u  cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM
MHKpOCKON», «IcTOpust pa3BUTUS METOAO0B MUKPOCKOTITUI.

Ob6opynoBanue: CBETOBOMU MHKPOCKOTI, MUKPOIIPENapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.



IIpakTuueckass padora «/3yyeHue MeTO0B KJIETOYHON OHOJIOTHH
(xpomarorpadusi, anexTpodopes, muddepeHranbHoe
nentpudyrupoanue, [11[P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKHU. Makpo-, MHKPO- 51
yIbTpaMUKpOdJIeMeHThl. Boma u e€ ponb Kak pacTBOPUTENIs, pearcHra,
y4acTU€ B CTPYKTYPUPOBAHUU KJIETKU, TEIUIOPETYsiuuu. MuHepaibHbIe
BEIECTBA KJIETKH, UX OMOJOTUYECKasi POjb. Poib KaTMOHOB W aHHOHOB B
KJIETKE.

Opranunyeckue BellecTBa KIETKUA. buonornueckue noaumepsl. benku.
AMMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€IKOBOM MOJIEKYJIbI.
[TepBuunasi cTpykTypa Oelika, MENTUIHAS CBA3b. BTOpuuHas, TpeTuuHas,
YeTBEpTUYHAS CTPYKTYPBHI. Jlenarypanus. CaoiicTBa OEIKOB.
Knaccuduxkanus 6enkoB. buonornueckue GyHkiuu 6eakoB. [lpuonui.

YraneBoapl. MoOHOCaxapuapl, AUCAXApPUIbI, OJUIOCAXapUAbl U
nosnurcaxapuabl. OOIKMA TJIaH CTpOEHUsI U (PU3UKO-XMMUYECKUE CBOMCTBA
yTieBooB. buomornueckue GyHKIIUN yTIAEBOAOB.

Jluuasl. T'wapodunsHo-ruapodoOHBIe cBoMcTBa. Kiaccudukarms

munuaoB.  Tpurnunepunsl,  Gochomunuisl,  BOCKH,  CTEPOUJBI.
buonornueckue ¢Gynkiuu gunuaoB. OOHMe CBONUCTBA OHMOJOTHYECKHUX
MeMOpaH  —  TEKyYecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJYTIPOHUIIAEMOCTb.

Hyxneunosesie kucnotel. JHK um PHK. CrpoeHue HyKIEMHOBBIX
kucinor. Hykneornasl. [lpuHmun — kommuiemeHtapHoctu.  [IpaBuio
Yapradda. Crpykrypa IHK — nBoitHas cnupans. MecToHaxoxAeHUE U
ounonornyeckue pyukuu JJHK. Bunst PHK. @yaknun PHK B kietke.

Crpoenue moiekynbl AT®. Makposprudeckue CBS3UM B MOJIEKYJIE
AT®. buonornueckue ¢yukiuu ATD. BoccTtanHoBaeHHbIE TTEPEHOCUUKH,
ux (QyHkuum B KIeTke. Jpyeue Hykneozuompugocpamor (HTD).
CexBenupoBanue JIHK. Memoowr cenomuku, mpaHcKpunmomuxu,
NpOMeoMUKU.

CtpykTypHast Ouoyorusi: OHMOXMMHUYECKHME U  Ouoduznueckue
UCCJIEIOBaHUSI COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u yHKYuti 6GUOMONEKYL U UX KOMNIEKCO8.



Komnvromepuwiii ouzaiin u opeanuyeckuti cunmes OUOMONEKYT U UX
HEeNnpUpoOHbIX AHAI0208.

JdemoHcTpanuun

[Toprpersr: JI. Ilomunr, Ix. Yorcon, @. Kpuk, M. Ywuikunc, P.
®panknuH, @. Canrep, C. I[Ipy3unep.

Hunarpammel: «PacnipeneneHne XMMUUYECKUX JJIEMEHTOB B HEXWUBOU
npupojie», «PacrpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u  cxembl: «llepuogmueckass TabnuIa XUMHYECKUX
aneMeHToB», «(CTpoeHue MOJEKyJibl BoOAbl», «BemecTtBa B cocTaBe
opranuzmoB», «CtTpoeHue MoJIeKylbl Oenkay, «CTpyKTypbl O€IKOBOM
MOJIEKYJIbI», «CTpoeHue MOJEKYyJ YIieBoloB», «CTpoeHHEe MOJIEKy
aMnuaAoBy», «HykinenHoBble KHCIOTB», « CTpoeHue MoiieKyibl ATDy.

O6opynoBanue: XUMHUYECKas TIocyia U 000pyA0BaHHE.

JlabopaTtopnas paGora «OOHapykeHHe OEJIKOB C MOMOIIBIO
KAYECTBEHHBIX PEAKIIUI.

JlaGoparopnass padora «lccienoBaHne HYKIEHMHOBBIX KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunel KJIETOK: dyKapuoTHueckasi U npokapuoTudeckas. CTpyKTypHO-
(GyHKUIHOHATbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTUyecko kieTku. KnerouHasi cteHka OakTepuil
u apxeil. OCOOCHHOCTH CTPOSHHUS TeTepoTpodHON U aBTOTPODHOM
MPOKAPUOTUYECKUX KIETOK. MeCTO U pojIb MPOKApUOT B OMOLIEHO3AX.

Crpoenne u  (GYHKIMOHUPOBAHUE HYKAPUOTUYECKOM  KIIETKH.
[Ina3marnueckas MemOpaHna (ruazmanemma). CTpyKTypa I1a3MaTHYecKOn
MeMOpaHbl. TpaHCHOPT BEMIECTB dYepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (muddy3us, obneruéunas nud@ysus), akTUBHBIN (TIEPBUYHBIN
U BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomympoHuiiaemocts MeMOpaHBI.
PabGora Harpuii-kanueBOro Hacoca. DHAOIMTO3: MUHOLUTO3, (ParomuTos.
Ox3ouuto3. Kiterounas crenka. CTpykTypa U (DyHKIHMH KJIETOYHOM CTEHKHU
pacTeHui, rpudoB.

[urormazma. Iuto3osb. Ilutockener. JIBH>KEHHE UTOIIIA3MBL.
Opranousipl  KIETKH. OpHnomeMOpaHHbIE ~ OpPTaHOWIBI  KIJIETKH:
sujorutazmarudeckas cetb (DIIC), ammapat ['onabmku, JIU30COMBI, HX
cTpoeHue W (QyHKUMU. B3auMOCBA3b OJHOMEMOpPAHHBIX OPraHOU]IOB



kjeTkd. CTpoeHue TpaHyIsIpHOrO pEeTUKyIyma. Mexanusm Hanpagienus
benkos 6 OIIC. Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHyJsIpHBIN) SHAOIIA3MATHYECKUN PETUKYITYM.
CexperopHast ¢yuknus anmnapara [onbmku. Moougukayus 6erkos 6
annapame Tonvoorcu. Copmuposxka 6Genxoe 6 annapame 1onvboicu.
TpancnopT BemecTB B KJIeTKE. BakKyonu pacTUTENbHBIX —KJIIETOK.
Knerounsriit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWbI KJIETKU: MUTOXOHAPHUH, TUIACTHUIBL.
IIpoucxoorcoenue  mumoxonoputi u  naacmuo. Cumoébuocenes (K.C.
Mepeocrkosckuui, JI. Mapeynuc). CtpoeHre U (QPyHKIUM MHUTOXOHIPHUN U
miactus.  IlepBuuHble,  BTOPUYHBIE W CIIOXKHBIE  TUIACTHUJIBI
(OTOCUHTE3UPYIOLTUX JYKapHOT. X0pomIacTsl, XPOMOIUIACTHI,
JICUKOIJIACTHI BBICIIUX PACTCHUM.

HememOpanubie opraHounabl kietku CrpoeHwe U (QyHKIHUH
HEMEMOpaHHBIX OpPraHOMJIOB KIETKH. Pubocomsel. Ilpomeoxcymounvle
Gunamenmor.  MukpoduinaMeHTbl.  Axkmunogvle  MUKpoghuiamenmol.
MpllIeUHbIE KIETKH. AKMuHO8ble KOMNOHEHMbl HEMbIUEUYHbIX KAEeMOK.
Muxkpotpy6ouku. Knerounsiit neatp. CTpoeHHe U JIBHKEHHE KTYTUKOB U
pecHuyek.  MukpoTpyObouku — muroriasmbel.  LlenTpuons.  benku,
accoyuupoannvle ¢  MUuKpouiamenmamu U - MUKPOmMPYOOUKAMU.
Momopnvle benxu.

Anpo. OGonouka siApa, XpOMaTWH, KapuoIUTazMa, SAPBIIIKHA, WX
ctpoeHue u (pyHkiuu. SAnepHeiii 6enKoBbI MaTpukce. IIpocTpaHcTBeHHOE
pacrmoyioXkeHue XpoMocoM B HUHTepda3sHOM sape. JyxpomamuHn u
eemepoxpomamun. benku XpoMmaTMHa — THUCTOHBL. Jlunamuxa s0epHoi
obonouku 6 mumose. AoepHuiti mpancnopm.

Knerounbsie BkimoyeHusa. CpaBHUTENbHASI XapaKTEPUCTHUKA KIETOK
JyKapUOT (PacTUTEILHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u  cxeMbl: «CTpoeHHE DYKAPUOTHUUECKOW  KIICTKNY,
«CtpoeHue KHMBOTHOU KIETKNW», «CTpO€HHE pacTUTEIbHOW KIIETKUY,
«Ctpoenune MHUTOXOHAPUNY, «Aapo», «CTpoeHHE MPOKAPUOTUUYECKOU
KJIETKI.



O6opynoBanue: CBETOBOI MUKPOCKOTI, MUKpOIpenapaThbl
PACTUTENbHBIX, >KMUBOTHBIX KJIETOK, MHKpOIpenapaThl OaKTepuaIbHbIX
KJIETOK.

JlabopaTopHass padora «/3ydyeHue CTpOEHHS KIETOK Pa3TUUHBIX
OpPTraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGoparopHas padora «HccnenoBanne  miazMmolin3za U
JEIUIa3MOJIN3a B PACTUTENIBHBIX KIETKAX».

IIpakTnueckas padora «M3ydyeHue [BMKEHUS UUTOIIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpPallleHUE JHEPIUH B KJIETKE

AcCUMWISIIIASL U TUCCUMUIISILIAS — JBE CTOPOHBI MeTabonn3Ma. Turbl
oOMeHa BelecTB: aBTOTPOGHBIN U TeTepoTpodHbI. YdacTre KUCIOpo/a B
OOMEHHBIX  Tpolleccax.  OJHEPreTMYeckoe  OOecredeHHe  KIIETKHU:
npespaiienne AT® B oOMeHHBIX mpoleccax. DepMEHTATUBHBIN XapakTep
peakuuii KieTouHoro Merabonnsma. epMeHThI, UX CTPOEHHUE, CBOKMCTBA U
mexanu3Mm  gedictBusa.  Kodepmentsl.  Otnuumst  (epMEHTOB  OT
HEOPraHWYECKUX  KaTalu3aTtopoB.  benku-akTtuBaTtopel U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX pEAKIUN OT
paznuYHbIX (AKTOPOB.

[lepBuuHbBI CHHTE3 OPraHUYECKUX BEUIECTB B KIIETKE. DOTOCHHTES.
AHoKcucennblli U OKcuceHHwblli  omocunmez Yy  bOakmepui.
Cseemocobuparowjue nuemeHmol U nUSMeHmsvl peakyuoHHo2o yeumpa. Poib
XJIOPOILJIaCTOB B Tpouecce ¢orocuHTe3a. CBeToBass U TeMHOBas (ha3bl.
@omoovixanue, C;, Cy u CAM-munvi gpomocunmesa. [IpogyKTUBHOCTH
¢dorocunTeza. BausHue pa3nuyHbix (GaKTOpOB HA CKOPOCTH (poTOCHHTE3A.
3nauenue poTrocuHTE3A.

XeMOCHHTE3. Paznoo6pasue OpPraHU3MOB-XEMOCHUHTETUKOB:
Hutpuduiupyromnme  O0akTepuu,  Kele300aKTepuu,  CepoOaKTepuH,
BOJOPOJIHbIE OAKTEPHUH. 3HAUEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opokenus. [IpogykTer OposkeHust u
UX UCIOJb30BaHUE YEIOBEKOM. AHa’poOHblE MHUKpPOOPTaHU3MbI Kak
00BEKTHI OMOTEXHOJOTUH M BO30YAUTEIN OOIEe3HEH.



AdpoOHBIE  OpraHu3Mbl.  JTambl  SHEPreTHUYECKOro  OoOMeHa.
[ToaroroButenbHbIl ATan. [MMKOIUM3 — OECKUCIOPOJHOE PpACIICIUICHHE
TJIFOKO3BI.

buonornueckoe OKHCIEHME, WM KIETOYHOE JbIxaHue. Poib
MUTOXOHAPUIA B TMpolieccax OUOJIOrHYeckoro oxkucieHus. Luxnnueckue
peakiuu. OxucnurenbHoe dochopunupoBanue. IHepeusi MemMOPAHHO2O
epaouenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasol.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB TEpea aHa3POOHBIM.
O} heKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toprpersr: k. [Tpuctau, K. A. Tumupsses, C. H. Bunorpaackuii, B.
A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumel u cxembl: «DOTOCHHTE3», «IDHEPreTHUCCKUNA OOMEHY,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

OOGopynoBaHHe:  CBETOBOM  MHMKPOCKOI,  OOOpyJdOBaHHWE IS
MPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi pa6ora «l3yueHune KaTaIUTUYECKOW aAKTHUBHOCTHU
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UK KaTaaasbl)y.

JlabopaTtopnas pa6ora «/3yuenue hpepMEeHTaTUBHOTO pACUICIUICHHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIILHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTopnass padora «CpaBHeHue TmpoleccoB (oTrocuHTe3a u
XEMOCHHTE3a».

Jlabopatopnas padora «CpaBHEHHE TPOIECCOB OpOXKEHUA W
JBIXAHUS.

Tema 7. HacaeacrBenHHass uHpopmManusi U peajusauus eé B
KJIeTKe

Peakunn matpuuHoro cunrte3a. IIpuHUMI KOMIUIEMEHTApHOCTH B
peakuusx  MaTpUYHOrO  CUHTe3a. Peann3anuss  HaciIeICTBEHHOM
uHpopmaruu. ['eHeTmueckuit koA, ero cBoiicTBa. TpaHcKkpunuus —
MatpuuHbiil cuaTe3 PHK. [IpuHOuns! TpaHCKpUNIIMU: KOMIIEMEHTAPHOCTD
aAHTUIAPAJIICILHOCTh, ACUMMETPUIHOCTD. Co3pesarnue mampuyunvix PHK &
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnsauusa u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTese
oenka. YcnmoBus O6uocunTe3a Oenka. KogupoBanue amuHOKHCIOT. Posib
prubocoM B OMOCHHTE3E OelIKa.



Cospemennvie npeocmasieHus o cmpoeHuu 2enog. Opranuzanus
reHOMa Yy TMPOKApUOT M HYKapuoT. Perynsiuus akTUBHOCTH TE€HOB Y
npokapuoT. ['umoreza omepona (®. XKakoo6, XK. Mano). Monexyrapuvle
MEXAHU3Mbl IKCHpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 pez2ynayuu
pabomoel 2enos. Perynsauus oOMEHHBIX MpolleccoB B KieTke. Kierounbiit
FOMEOCTa3.

Bupycbl — HeknieTouHbie (OpMBI KU3HU U OOJUTaTHBIE Mapa3UTHhI.
CtpoeHre MPOCTHIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaros.
Kusnennorti  yuxn JIHK-coodepocawux  supycos, PHK-codepocawux
supycos, baxmepuogazos. Obpamuas mMpaHCKpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus 4esioBeKa, *KUBOTHBIX, pacteHuid. CIIN/I,
COVID-19, conmanbHbie 1 METUITUHCKHUE TPOOJIEMBI.

buounpopmamura: umwmeecpayus u amanuz OOALWUX MACCUBOS
(«bigdata») cmpyxkmypHnvix Ouonocuueckux Oaumuvix. Hanomexwnonoeuu &
ouonocuu u meouyure. Ilpocpammupyemvie ynkyuu 6enkos. Cnocobwi
00CMasKu 1eKapcme.

JdemoHcTpanuu

[Toptpetsi: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabmupbl u cxembl: «buocuHTe3 Oenkay, «l €HETHYECKHIT KOI»,
«Bupyco», «bakreprodarmy.

IIpakTnueckas padora «Co3aHnue MOJIEIIA BUPYCA.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsiii muki, ero nepuoasl u peryisuus. Marepdaza u mutos.
OcobeHHOCTH MpoULEeccoB, MpoTekaromux B uHTepdaze. IloaroroBka
KJIeTKu K  JeneHuto.  [Ipecunrernueckuit  (IOCTMUTOTHUYECKHIN),
CUHTETHUYECKUA U TMOCTCUHTETUYECKHN (MPEMUTOTHYECKUN) TMEPUOIBI
uHTepdasbl.

Marpuunbiii cunte3 JHK — permnukanuda. [IpuHuune! permmkanuu
JIHK: KOMILJIEMEHTAPHOCTb, ITOJTYKOHCEPBAaTUBHBIN CUHTE3,
aHTHUnapamienbHoctb. Mexannsm  permmkanuun - JIHK.  Xpomocomsr.
Crpoenune xpomocom. Temomepsl W TenoMepaza. XpOMOCOMHBIA HabOp
KJIETKH — KapuoTwm. JUIIOMAHBIA U TaIuIOMAHBIA HAOOPBI XPOMOCOM.
['oMonornunabie XpOMOCOMBI. 110710BBIE XPOMOCOMBI.



Henenune knetkn — mMuTo3. CTaiuy MUTO3a M MPOUCXOMSIINE B HUX
npoueccel. Tumnbl muto3a. KapumoxkuHe3 u nurtokmHes3. buosormueckoe
3HAYEHHE MHUTO3A.

Perynsuuss MutoThueckoro mukia kieTku. [Iporpammupyemas
KJIETOYHAsl THOEIb — aloMNTOo3.

Knerounoe sapo, XpoMOCOMBI, (PYHKIMOHAJIbHAas TE€HOMHUKA.
Mexanuzmor  nponugepayuu, ouppepenyuposxku, cmaperus u ubenu

knemok. «lugppoeas knemka» — Ououngopmamuueckue Mmooenu
DYHKYUOHUPOBAHUS KIIeMKUL.
JdeMoHcTpanuu

Tabmumel m cxeMbl: <« KU3HEHHBIM IUKI KICTKH», «MuUTO3»,
«Ctpoenune xpomocom», «Pemnukanusa [JHK».

OO6opymoBaH#e: CBETOBOM MHKPOCKOI, MUKpomnpemnapatsl: «Muto3 B
KJIETKAaX KOPEIIKA JIyKa.

JlaGoparopnass pabGora «/3ydyeHne XpoMOCOM Ha TOTOBBIX
MHUKpOIpENapaTax».

JlaGopaTopHas pabora «HabOmoneHne MuTo3a B KJIETKaX KOHUYMKA
KOpeIIKa Jiyka (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. Crpoenune n QyHKIIMHA OPraHU3MOB

buonoruueckoe pazHooOpaszue  opraHu3mMoB. OJHOKJIETOYHEIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUST M SKU3HEJCATEIHPHOCTH OJIHOKIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKJIETOUYHBbIE T'PUOBI, OJHOKIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJIOHWaNbHbIE OPTaHU3MBI.

B3auMocBs3p yacTel MHOIOKJIETOYHOT'O Opranu3Ma. TKaHu, OpraHsl U
cucteMbl opranoB. OpranusMm Kak eIMHoe 1enoe. ['oMeocras.

Tkanu pactenmii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs,
MOKPOBHAs, IMPOBOJAIIASA, OCHOBHas, MexaHudeckas. (OcoOeHHOCTH
cTpoeHwus1, GYHKIUN U PACIIONIOKEHHS TKaHEeH B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M YEJOBEKAa. THIBI JKUBOTHBIX TKaHEW:
AMUTENANIbHAS, COCTUHUTENbHAS, MbIIeuHas, HepBHas. OCOOEHHOCTH
CTpoeHHUs, (PYHKIIUH W PaACHOJIOKEHHUS TKaHEW B OpraHax >KHUBOTHBIX M
YEJIOBEKa.



Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHu. OpraHbl
Y CUCTEMbI OPraHOB XMUBOTHBIX M 4ejoBeKa. DyHKIIMU OPraHOB U CHUCTEM
OpPTaHoB.

Omnopa Tena  opranu3moB. Kapkac  pactenuil.  Ckenersl
OJHOKJICTOYHBIX M  MHOIOKJIETOYHBIX JKMBOTHBIX. HapyxHbli U
BHYTpEHHUI ckesieT. CTPOECHHE U TUIIbI COCTMHEHUS KOCTEM.

JIBm>keHne opraHm3MoB. JIBH>KEHHWE OIHOKIIETOYHBIX OPTraHU3MOB:
amM&0OMIHOE, KI'YTUKOBOE, pecHHYHOe. JI[BM)KEHHME MHOTOKJICTOYHBIX
pacTeHu: TPONIM3MBI U HACTUH. [[BUKEHHE MHOTOKJIETOUYHBIX )KUBOTHBIX U
yesioBeKa: MblieyHas cucreMa. Pediekc. CkeneTHble MBI U UX padoTa.

[Iutanue opranusmos. Ilormomenne BOABI, YITIEKMCIOrO rasa |
MHHEPATbHBIX BEIIECTB pPaCTEHUSAMMU. [Iutanue KABOTHBIX.
BHyTpumnonoctHoe ¥ BHYTPUKIETOYHOE mHIIeBapeHue. lluranue
MO3BOHOYHBIX  JKUBOTHBIX.  OTHenpl  NHIIEBAPUTEIBHOIO  TPaKTa.
[IumeBapurenbHbie xKeine3bl. [IueBapuTenbHas CUCTEMA YEIOBEKA.

Jlpixanue opraHu3MoB. JlpixaHue pacTeHuil. J[pIXaHWE KUBOTHBIX.
Jlubdys3us rTa30B depe3 MOBEPXHOCTh KiIeTKU. KoXKHOE IbhIXaHue.
JlpixaTenbpHasi moBepxHOCTh. JKabepHoe u n€rouHoe apixanue. JlpixaHue
MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIIOKHEHUE
CTPOEHUSI JIETKUX T[MO3BOHOYHBIX JKUBOTHBIX. JlpIXareibHas cucCTEMaA
YenoBeKa. MexaHW3M BEHTWISUMM JETKUX Y NTULl U MIICKOIUTAIOMINX.
Perynsmus nprxanus. J{prxarenbHbie 0OBEMBI.

TpaHcnopr BewIECTB Yy OpPraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI
pactenuil. Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cuctemMa U €€
opranbl. KpoBeHOCHasi cucrtema MO3BOHOYHBIX XHUBOTHBIX M YEJIOBEKA.
Cepalie, KpOBEHOCHBIE COCYIbI W KpoBb. Kpyru kpoBooOpalieHus.
DBOJIIOLIMOHHBIE  YCJIO)KHEHUSI ~ CTPOCHHS  KPOBEHOCHON  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/nia u e€ perynsiusi.

Brigenenue y opranusmoB. Beigenenue y pacreHuil. Beiaenenue y
*KUBOTHBIX. COKpaTuTenbHbIe Bakyoau. Opransl BeiaeneHus. OuibTpanus,
CeKpelnus M O0OpaTHOE BCAChIBAHME KAaK MEXaHW3MbI PAOOTHI OpPraHOB
BbIJieieHUsA. CBsA3b IMOJOCTHU Tela C KPOBEHOCHOW M BBIICIUTEIIBHOU
cucreMaMu. BplieneHue y mo3BOHOYHBIX JKMBOTHBIX U uesioBeka. [loukwu.
Crpoenne u QyHkuuoHupoanue Heppona. OOpa3oBaHHME MOYH Yy
YEJIOBEKA.



3ammra y OpraHW3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OPraHU3MOB.
Cnopsl 0GakTepuil M IUCTHI MPOCTEHUIIMX. 3alUTa Y MHOT'OKJIETOYHBIX
pactrennii. Kyrtukyna. CpencrBa MacCUBHOW W XMMHYECKOM 3allUTHI.
OUTOHLUBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKPOBBI M MX POU3BOAHBIE
3ammTa opraHu3Ma oOT OoisiesHed. VIMMyHHass cuctema 4YejloBeKa.
Kiierounslii 1 rymMopanbHblii HMMYHHUTET. BpoxkAEHHBINA U TPUOOPETEHHBIN
cHeu(pUUIecKuii  UMMYHHTET. Teopust  KIIOHAJIBHO-CEJIEKTUBHOIO
ummynuteta (I1. Opnux, @. M. bepner, C. Tonerasa). BocnanurensHbie
OTBEThl OpPraHu3MoB. Poip BpOXKAEHHOTO HMMYHUTETA B Pa3BUTUHU
CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocte M perynsanms y OpramusMoB. PaznpaxuMocts y
OJIHOKJIETOYHBIX OpraHu3MOB. Takcucel. PazapakxumMocTe W peryisiuus y
pactenuil. PocToBbie BemecTBa U X 3HAYEHUE.

HepBHas cuctema u pedyiekropHast peryisiinus y >kMBoTHbIX. HepBHas
cucrtemMa M €€ OTHENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOU
CUCTEMBI 'y IKUBOTHBIX. OTIenbl TOJOBHOIO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pedrexc u pedrexropHas nyra. be3yciaoBHblE M yCIIOBHBIE
pediiexcsl.

['ymopanpHass peryisiuss M HSHIAOKPUHHAS CUCTEMA XUBOTHBIX M
yenoBeka. sKene3bl HAOKPUHHOM CHUCTEMBI MU HMX TOPMOHBIL. JlencTBue
rOpMOHOB. B3anMOCBS3b HEPBHOW M SHJIOKPUHHOW cuCTeM. I mroramamo-
runoduzapHasi CUCTEMA.

JdeMoHcTpanuu
[Toprper: U. 11. ITaBnos.
Tabmurs! u CXEMBI: «OIHOKJIETOUYHBIE BOZOPOCIIN,

«MHorokietounsle Bojgopociny», «baktepumn», «IIpocreiimmue», «Oprassl
LBETKOBBIX pacTeHHi», «CHUCTeMBbl OPraHOB IO3BOHOYHBIX YKHUBOTHBIX»,
«BHyTpeHHee CTpOoeHHEe HaceKOMbIX», «TkaHu pacteHui», «KopHeBble
cuctembl», «CtpoeHue ctebis», «CTpoeHUe JUCTOBOM TIJIACTUHKUY,
«Tkanu kuUBOTHBIX», «CKeleT uenoBekay, «llumeBapurenbHas cucremay,
«KpoBenocHas cucreMa», «JlpixarenbHas cucrema», «HepBHas cucremay,
«Koxa», «MpbleyHasgs  cuctemMa», «BpiaenurenbHas — cHCTEMay,
«JHIOKpUHHAs  cucrtema», «CrpoeHue  MblLb», «MMMyHUTETY,
«Kunmeunononoctusie», «CxemMa mnuTaHus pacTeHHi», «KpoBEeHOCHbIE



CHUCTEMBbl TO3BOHOYHBIX J>KUBOTHBIX», «CTpoeHue ruapbl», «CTtpoeHue
niaHapun», «BHYTpeHHee CTpoeHHE 0XAeBOro uepms», «HepBHas
cucrema pbiO», «HepBHas cucrema nsrymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHag cucrema nrtumy, «HepBHas cucrema
MiIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBanue: CBETOBOI MHUKPOCKOTI, MUKPOTIpenapaThl
OJIHOKJIETOYHBIX OpPraHU3MOB, MHUKpOMpenaparbl TKaHEWH, pPaKOBUHBI
MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIIIOKOXHUX, MUBBIC 3K3EMIUISPBI
KOMHATHBIX pPAaCTeHUH, repbdapuu pacTeHUU pa3HBIX OTAENIOB, BIIAYKHBIC
npenaparsl KUBOTHBIX, CKEJIETHI NIO3BOHOYHBIX, KOJUIEKLINU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa, OO0OpyAOoBaHHE i
JEMOHCTpPAllUM  TOYBEHHOTO W  BO3JIYIIHOTO TMHUTAHUS  PACTEHH,
pacHieruieHusl Kpaxmaia ¢ OCJNKOB TMoja  JCHCTBHEM  (PEpMEHTOB,
o0opyaoBaHuE ISl JAEMOHCTpPALMU OIBITOB IO H3MEPEHUIO >KU3HEHHOM
EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX JBWKCHUHN, MOACIIH TOJIOBHOTO
MO3Ta Pa3InYHbIX )KUBOTHBIX.

JladbopaTopHasi padora «/3yueHne TKaHEeW pacTeHUI.

JlabopaTopHasi padora «3yueHne TKaHEe! )KUBOTHBIXY.

JlabopaTopHnasi padora «3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOXkeHUE M pa3BUTHE OPraHM3MOB

®opMbl  pa3sMHOXXEHHS ~ OpraHuM3MoB:  Oecnojioe  (BKJItOYas
BErETaTUBHOE) W MOJOBOE. BUbI OECTONOro pa3MHOKEHHUS: TTOYKOBAHUE,
CHopyJisiiusi, pparMeHTaIusi, KIIOHHPOBaHUE.

[TomoBoe pa3mHoOxeHue. I[lonoBeie KineTku, WM ramerbl. Menos.
Craguu wmeiio3a. IloBenmenme xpomocoMm B Meio3e. Kpoccunrosep.
buonornueckuit cMpICH M€103a U MOJIOBOTO Mporecca. Menos u ero Mecto
B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazputue. ['amerorenes y kuBOTHBIX. [los0BbIE
xene3pl. OO0pa3zoBaHUME M pPa3BUTHE MOJOBBIX KieTOK. CrepMmaroreHe3 u
ooreHe3. CTpoeHue MoJIOBbIX KIIETOK.

OmnofoTBOpEeHrE U SMOPUOHAIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHW3MOB (OHTOTreHe3). DMOPHOIIOTHS
— HayKa O pa3BUTHUM OpPraHusMoB. Mopgocenes — oOHa u3 2nasHvix
npobaem ambpuonocuu. Konyenyus mopghoeenos u mooenu mopghozenesa.



Craaum >mMOpHoreHe3a KMBOTHBIX (Ha mpumepe Jrymku). [poGieHue.
Tunel gpoOnenus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOE OpOobIeHUe
bnacmyna, munvt 6a1acmyn. OcoOEHHOCTH IPOOTICHUS MIICKOITHTAIOIIHX.
3apoaplieBble JTUCTKU (TacTpysisius). 3akiajka OpraHOB U TKaHEH W3
3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIIMSIHUE YacTEd pPa3BUBAIOLIETOCS
3apojipliia  (AMOpUOHANIbHAS MHAYKIMS). 3akiajka IulaHa CTPOCHUS
KUBOTHOTO KaK pE3yJbTaT MEPAPXUUYECKUX B3aUMOJACHCTBUI TE€HOB.
Brnusane Ha  SMOpuMOHANBHOE  pa3BUTHE  PANMMYHBIX  (HAKTOPOB
OKPYXKaroLIEH Cpeibl.

Poct u pa3zButue xuBoTHBIX. [locTaMOproOHaNbHBIN nepuo. [Ipsmoe
U HenpsMoe pa3Butue. Pa3zpurne ¢ meramopdo3oM y O€ClO3BOHOUYHBIX U
MO3BOHOYHBIX  JKMBOTHBIX. bBuHoOJOrMYeckoe 3HAYEHUE TMPSIMOTO U
HEMpPSMOTO0 Pa3BUTHUSI, UX PpACHpPOCTPAHEHHE B Mpupoje. THUIbl pocTa
KUBOTHBIX. PAKTOpBI PEryJALIMU POCTa KUBOTHBIX M yejoBeka. Craauu
MOCTAMOPUOHAILHOTO Pa3BUTHS Yy JKUBOTHBIX M 4YesjoBeka. [lepuoss
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUE MPOLECCHI.

PasMmuoxeHne u pa3zButHe pacteHuid. ['Tamerodur u cnopodur. Meiio3
B KM3HEHHOM IHUKJIEe pacTeHuid. OOpa3oBaHuEe CHop B Mpoilecce Meiiosa.
l'amerorene3 y pacrenuil. ONI0IOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. JIBOWHOE OIUIOJOTBOPEHUE y LBETKOBBIX PACTCHUM.
O6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISILIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u  cxembl: «BereratuBHOe pa3MHOXEHHE», «THUIBI

Oecmooro Pa3MHOXKECHUSD, «Pa3mHOXeHME XJIAMHUJIOMOHAIbD»,
«Pa3MHOXEHHE  3BIJICHBIY, «Pa3MHOXEHUE  THUIAPBDY, «Meiio3y,
«XpOMOCOMBI», «["ameTtorenesy, «Ctpoenue SIATICKIICTKHU u

criepMaro3onia», « OCHOBHBIE CTAIMM OHTOTeHE3a», «IIpsimoe u Henpsmoe
pasButue», «Pa3Butue Manckoro xyka», «Pazsutue capanum», «Passurue
JATYWIKW», «JIBOMHOE OIUIOJOTBOPEHUE Yy ILBETKOBBIX PACTECHHIN,
«CtpoeHue ceMsiH OJTHOJOJIbHBIX U ABYAOJBHBIX PACTEHUI», « KHU3HEHHBII
LIUKJI MOPCKOW KamycTbD», «KU3HEHHBIN LUK MXa», «KW3HEHHBIA LUK
NArOPOTHUKA», «JKMU3HEHHBIN UKII COCHBI.



O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl SUIIEKIETOK
Y CIIEPMATO30MA0B, MOAENb «L{MKIT pa3BUTUS JIATYIIKNY.

JlaGoparopHass padora «l3ydyeHue CTpOEHUs IOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENApaTaxX).

IIpakTnueckass padora «BbIABIEHHME TPU3HAKOB  CXOJCTBA
3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX .

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIINX
pacTEHUI.

Tema 11. T'eHetTmuka — Hayka O HACJEACTBEHHOCTH |
U3MEHYHMBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS U pa3BUTUSA T'€HETUKH Kak Hayku. PaGotsl I
Menpgens, I'. me ®puza, T. Moprana. Poiap OT€UEeCTBEHHBIX YYEHBIX B
pazsutumn renetuku. Padorsr H. K. KomerioBa, H. U. BaBumosa, A. H.
benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIC TE€HETUYECKHE TIOHATHUS W CHUMBOJBI. [ OMOJIOTMYHBIE
XPOMOCOMBI, AJUIEIIBHBIE T€HbI, aJIbTEPHATUBHBIE PU3HAKHA, JOMUHAHTHBIN
U PELECCHUBHBIA MpPU3HAK, TOMO3WUI0OTa, TIE€TEPO3Ur0oTa, YUCTas JIMHUSA,
ruOpuapl, reHotun, Qenorun. OCHOBHBIE  METOJBI  T'€HETUKH:
rUOPUI0JIOTMUECKHH, IUTOIOTUYECKUNA, MOJIEKYJIIPHO-T€HETUYECKUN.

JdemoHcTpanumn

[Toprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H.
N. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumnyeHko,
H. B. Tumodeep-PecoBckuii.

Tabnuiel u cxembl: «MeTo/Ibl TeHETUKNY, «CXEeMbI CKPEIIUBAHUSD.

JlabopaTtopnass paGora «Jlpozoduna kKak OOBEKT TEHETUYCCKUX
VICCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH
eAnHOoO0Opa3usi THOPUA0B nepBoro nokosieHus. [IpaBuino 1OMUHUPOBAHUS.
Bropoit 3akoH Menagenss — 3aKOH  pacCUICIUIEHUS  MPU3HAKOB.
[{uronornyeckue OCHOBBI MOHOTHOpPUIHOTO cKpemuBaHus. [umnoresa
YUCTOTHI TAMET.

AHanu3upymoliee  cKpemuBaHue.  [IpOMeXyTOUHBIM  XapakTep
HacineqoBaHus. Pacniensienne npu3HakoB P HEMOJIHOM JOMUHHUPOBAHWH.



HuruOpuaHoe ckpemuBanue. Tperuil 3akoH MeHnaens — 3aKoH
HE3aBUCHMOI'O HACJIEIOBAHUSA MNPHU3HAKOB. LluTOnmornueckne OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUS.

CuemienHoe HacnenoBaHue mnpuszHakoB. Pa6otrer T. Moprana.
CuenyieHHOE HaclIeJOBaHUE T€HOB, HAPYIICHUE CLEIUICHUS MEKly T€HAMH.
XpoMOCOMHas1 TEOpHUsL HACIIEICTBEHHOCTH.

I'enetnka mnosma. XpOMOCOMHBIM MEXaHHW3M ONPEAEIICHUS MOJIA.
AyTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOTraMeTHBI U T€TEPOTraMETHBIM
noj. l'eHermueckas CTpyKTypa mNOJOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. lInenoTponuss — MHOKECTBEHHOE
JICUCTBUE  T'€HA. MHOXeCTBEHHBIN aJJICIIN3M. B3anmoneiictBue
HeaJulenbHbIX reHoB. KomruiemenTapHoCcTh. Onucras. [lonumepust.

I'eHeTnyecKkuii KOHTPOJIb PA3BUTHUSL PACTEHHI, )KUBOTHBIX U YEJIOBEKA,
a Takke (U3MOJOTMUECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX
¢yHkuuid. ['eHeTHMYecKHe MEXaHW3Mbl CHMOMOTE€HE3a, MEXaHU3MBI
B3aUMOJCHCTBHS «XO35SMH — TMapa3sUT» U «XO3SMH — MHKPOOHOMY.
I'eHeTnyeckue acmekTbl KOHTPOJIA M M3MEHEHUs HaCJIEIACTBEHHOU
uH(pOpMAaIMHU B TIOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabnuubr u cxemsl: «IlepBbiii 1 BTOpoit 3akoHBI MeHaenss», « Tperuit
3akoH MeHnnens», «AHamu3upymouee ckpemmBaHue», «HemnomHoe
JOMHUHUpOBaHKE», «CLEMIeHHOE HACIeI0BaHNE MPU3HAKOB Y AP030(UIIbDY
«I'enetuka mnona», «Kapuotunm denoBekay, «Kapuotun 1po30opuib,
«Kaprnotun nrunsy, «MHOXKECTBEHHBIM aimenusm», «B3aummonenicTeue
TECHOBY.

O6opynoBanue: MOJENb JUIsl IEMOHCTPAIIMKM 3aKOHOB €IMHO00pa3us
TUOpUJIOB MEPBOTO MOKOJIEHUS U PACUICIUICHUS MPU3HAKOB, MOJETb IS
JEMOHCTpPALUM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS NPU3HAKOB, MOJCIb
JUIsl IEMOHCTPALlMM CLEIUICHHOTO HACIEIOBaHMs IPU3HAKOB, CBETOBOU
MHUKPOCKOII, MUKpoItipenapar: «/[po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3ysbTaTOB MOHOTHOPHUIHOTO
CKpEUIMBaHUA Y AP030(DUIbD».



IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3auMozeiicTBue reHoTUIIa U Cpebl TpU GOpMUPOBAHUU (HEHOTHUTIA.
N3MeHunBOCTh Npu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHBIE MPU3HAKH.
Bubl 13MEHUMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBEHHAS.

MoaudukanronHass U3MEHYUBOCTh. Poiib cpenbl B popMUpOBaHUU
MOMU(PUKAIMOHHON  WM3MEHYMBOCTH. HopMa  peakiuum  NpU3HAKa.
Bapuanmonnsiii psg u Bapuanmonnasi kpusas (B. Moranncen). CoiicTBa
MOJAU(PUKALMOHHON N3MEHYHUBOCTH.

l'enoTunuyeckass  u3MeHYMBOCTh.  CBOWCTBA  T'€HOTUIIMYECKOU
W3MEHYUBOCTU. BHUIBI T€HOTUNMUYECKOW H3MEHUYMBOCTU: KOMOWHATUBHAS,
MYyTalMOHHAs.

KomOuHaTtiBHas W3MEHYMBOCTh. Meio03 M TMOJOBOM Tmpolecc —
OCHOBa  KOMOWHATHBHOM  M3MEHYMBOCTH. Poiap  KOMOMHATHBHOM
W3MEHYMBOCTU B CO3JaHUU TEHETHYECKOr0o pa3HooOpasusi B IMpejenax
OJHOTO BUJA.

MyTanmoHHass ~ U3MEHYUBOCTD. Buner  myrtanwii: TE€HHBIE,
XpPOMOCOMHBIE€, T€HOMHBbIE. CIOHTAaHHbIE M HWHAYLHPOBAHHBIE MYTAILIUH.
Snepuble M uurTomLIa3MaTuyeckue myTtanuuu. COMaTHUYECKHE W TMOJIOBBIC
MyTanuu. [[prdrHbl BO3BHUKHOBEHHSI MyTalnui. MyTareHbl U UX BIIWSIHUE
HAa OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTallMOHHOTO TIpoIlecca. 3aKOoH
TOMOJIOTUYECKUX PSAOB B HacieacTBeHHoM n3MenunBoctu (H.M. BaBuiios)
BHesnepHas n3MEHYMBOCTD Y HACJIEACTBEHHOCTb.

Onuecenemurxa u 3NUSCHOMUKA, POJb INULEHEMUYEeCKUX (hakmopos 8
HACIeO008aHUU U  USMEHUYUBOCU  (DEHOMUNUYECKUX  NPUSHAKOE Y
OP2AHU3MO8.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnuipel U cxembl: «Buasl usmeHuunBoctu», «MoaudukanoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAs U3MCHYHUBOCTHY, «Meiiosy,
«OmnogotrBopenuey, «l'eHernueckue 3a00yieBaHUSI ueIOBEKa», «Bumbl
MYTalHmn.



O6opynoBanue: XKUBble U TepOapHble 3K3EMIUIIPbl KOMHATHBIX
pactenuii, pucyHku (Qororpaduu) >XKUBOTHBIX C Pa3TUYHBIMU BHIAMHU
U3MEHYHUBOCTH.

JlabopaTopnass  pabdora  «MccinegoBaHue = 3aKOHOMEPHOCTEMN
MOJAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHne BapuallMOHHOTO psiAa M
BAPUALIMOHHON KPUBON».

IIpakTnueckas padora «Myrtauun y aApo3o¢puiasl (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesoBeka

Kapuorun uwenoBeka. MexnyHapoaHas nporpaMma HCCIIEIOBAHUS
r€HOMa  4eJloBeKa.  Meroasl  M3y4YeHHMs]  TE€HETHMKH  4YEJIOBEKa:
TE€HEAJOTUYECKUN, OJM3HEIOBBIM, IMTOTCHETUUYECKUNU, MOMYJISIIIUOHHO-
CTaTUCTUYECKHUM, MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE
ONpeIeJICHHE r€HOTHUIA! MOJIHOTEHOMHOE CEKBEHHUPOBAHME,
FCHOTUIIUPOBAaHME, B TOM yuciae ¢ nomompto  [IIP-anamwusa.
HacneactBennble 3a0oJieBaHMsl 4YeslOBEKa. ['€HHbIE M XPOMOCOMHBIE
00se3HM YyenoBeka. bone3Hu ¢ HaciaeACTBEHHOM MpPeapacnooKeHHOCTHIO.
3HaueHue MEIMIMHCKOW TEeHETUKH B TMPEAOTBPAIICHUM U JICYECHUH
TEHETUYECKUX 3a0o0seBaHUM YeJI0BEKA. Menuko-reHeTHIecKoe
KOHCYJbTHpOBaHKe. CTBOJIOBBIE KIETKU. [[OHATHE «TEHETHUECKOTO Ipy3ay.
DTHUYECKHE ACTIEKThl UCCAEAOBAaHUI B 00JACTH PEIaKTUPOBAHUS '€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckue GakTOPhI MOBHIIIIEHHOW YyBCTBUTEILHOCTH YEJIOBEKA K
bu3ruecKoMy M XUMUYECKOMY 3arps3HEHHUIO OKpYXalolled Cpenbl.
I'eneTnueckas mpeapacoNIOKEHHOCTD YEJI0BEKA K MTaTOJIOTHSIM.

JdemoHcTpanumn

Tabmuubr u cxembl: «Kapuotun denoBekay, «MeToabl H3yUCHUS
TeHETUKHU YeJoBeKay, «['eHeTnueckue 3a00JIeBaHMs YETTOBEKAY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JlomecTHKanus U CeNEeKIMs. 3ap0KICHUE CEEKIIMU U JOMECTUKALUY.
Yyenue H. . BaBunoBa o lleHTpax NpoOHCXOXKAECHHS U MHOTO0Opa3us
KyJbTYPHBIX pacTeHuil. Poib ceneknuu B CO3JaHUM COPTOB PACTEHUN U
nopoJ KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B



HacieAacTBeHHOM wu3MeHumBocTh H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIMOHHOU padoThI.

Meroabl ceneKIMOHHON paboThl. VICKycCTBEHHBIM OTOOP: MacCOBBII
U WHIAWBHUJYAJIbHBIA. JTanbl KOMOWHAIIMOHHOW celekiuu. lcnbitanue
IpoU3BOAUTENEH IO MOTOMCTBY. OTOOP MO TE€HOTHUITY C MOMOIIBIO OLEHKH
(deHoTHna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMollbio aHanu3a JJHK.

HcKyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIMOHHOW padoThI.
PaguanyoHHbli ¥ XHMHUYECKMH MYTareHe3 KaK HCTOYHUK MYyTaluid Yy
KyJIbTYypHbIX ~ ¢opM  opraHusmoB.  lcmonb3oBaHue  Te€HOMHOTO
pedakTupoBaHusi U MeToa0B pekoMOuHaHTHbIX JIHK nns momywyenus
MCXOJHOTO MaTepuania sl CENEKIHH.

[Tonyuyenne  monumiouoB.  BHyTpuBugoBas  ruOpuauzaiusi.
brnuskopoacTBEeHHOE CKpenuBaHue, wid WHOpuAMHT. HepoacTBeHHOE
CKpelIMBaHue, WM ayTOpuauHr. [l'erepo3uc W €ro  IPHUYUHBIL.
Ucnonb3oBanue rereposuca B cenekiuu. OTaali€éHHas TUOPUAN3ALIMS.
[Ipeononenue 6ecruiogusi MEKBUIOBBIX THOPUIOB. JlOCTHXKEHUS CENIEKIIUU
PaCTEeHUI U )KUBOTHBIX. «3€1EHAsl peGONOYU».

CoxpaHeHHEe W H3y4YEHUE TEHETHYECKUX PECYpPCOB KYJIbTYPHBIX
pacTeHUM U UX JNUKUX POAMYEH ISl CO3AaHUsI HOBBIX COPTOB U THOPUJIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbBTYpP. /3yueHue, coxpawenue u ynpasieHue
2EHeMUYeCKUMU pPecypcamu  CealbCKOXO3AUCMBEHHbIX U  NPOMbICAO0BbIX
HCUBOMHDBIX 8 YETIAX YAYUUIEHUS CYUeCm8YIOuWUX U cO30aHUsL HOBbIX NOPOO,
JMUHULL U KPOCCO8, 8 MOM HUCTe C NPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCe008aHUL, NepedosblX Udell U NePCNneKMUBHbIX MeXHOI02ULL.

JdemMoHcTpanuu

[Toptpetsr: H. Y. BaBunos, U. B. Muuypun, I'. /I. Kapneuenko, II. I1.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupbr u cxembl: «LIeHTpbI NPOUCXOXKACHUS U MHOTOOOpa3us
KYJbTYPHBIX  pPACTE€HHI», «3aKOH  TOMOJIOTMYECKMX  PSJIOB B
HACJIECJACTBEHHOM H3MEHYMBOCTHY», «Metoansl cenekuun», «OtnanéHHas
rubpuanzanusy, «MyTtareHes».

JlabopaTopHasi pabora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHHUU U
NOPOJ JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «3ydueHrne METOAOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBrnBKa pacTeHHI.



Ikckypeusi «OCHOBHBIE METOJIBI M JIOCTHIKEHUS CEJICKIIUU PACTEHUM
U OKUBOTHBIX (HA CEJICKUIMOHHYIO CTaHIUIO, IUIEMEHHYI0 Qepmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIJIMYHOE XO34MCTBO, B J1a0OpPATOPUIO
arpoOyHUBEPCUTETA WJIKM HAYYHOTO LICHTPA)».

Tema 16. BUOTEXHOJIOTMS M CHHTeTHUYeCcKasi OM0JI0Orus

OOBEKThI, HCHOJb3yeMble B OHMOTEXHOJOTHHM, — KIETOYHBIE H
TKaHEBBIE  KYyJIbTYpPbl, = MHKPOOPraHU3MBI,  MX  XAPAKTEPUCTHUKA.
Tpagunuonnas OMOTEXHOJIOTHSL: xyie00ne4eHue, IIOJIyYEHHE

KHUCJIOMOJIOYHBIX NMPOJIYKTOB, BUHOJEINE. MUKPOOHMOIOTHYECKUI CHHTE3.
OOBeKTBl MHKPOOMONOrMYeCcKHX TexHojoruil. IlpomsBoacTBo Oenka,
AMHUHOKHCJIOT U BUTAMHUHOB.

Co3aHue TEXHOJOTMM W HHCTPYMEHTOB  LIE€JIE€HAIPaBIEHHOTO
WU3MEHEHHs U KOHCTPYHUPOBAHUS TEHOMOB C LIEJIBIO ITOIyYEHHs] OPTaHU3MOB
U UX KOMIIOHEHTOB, COJEpXKalluX HE BCTpPEYarollUecs B IIPUPOJE
OMOCHHTETUYECKUE My TH.

Knerounas wnxenepus. MeTonbl KyJabTypbl KIETOK M TKaHEU
pactennii ¥ KUBOTHbIX. Kpuobanku. ComaTtuueckas ruOpuauzanus u
coMmatuyeckuil smOpuoreHe3. lcmonb3oBaHue TramiousoB B CEJNEKLUU
pacrenuil. [lonyuenue MOHOKNOHANbHLIX —aHmumen. HMcnoavzoseanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX — aumumenl 6  MeOuyume.
HckyccTBEeHHOE  OIUIONOTBOpPEHME. PEKOHCTpyKIMs  SHULEKIETOK W
KJIOHUPOBAHWE JKUBOTHBIX. MeTo[ TpaHCIUIAaHTaUMU sAIep KIETOK.
Texnonocuu 0300po6nenus, KyIbMUSBUPOBAHUS U MUKPOKIOHALLHO20
DPA3MHOIACEHUS CENbCKOXO3AUCTNEEHHBIX KYIbINYP.

XpOMOCOMHas U I'eHHasl MHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U
koHCcTpyupoBanue pexkomobunantueix JHK. Cozdanue mpanceennvix
opeanuzmog. JIOCTMKEHHMsT M TIEPCIEKTUBBI XPOMOCOMHOW M T'E€HHOU
UH)XEHEPUH. DKOJIOTUYECKUE U TUYECKUE MPOOIEMbl TeHHON MHKEHEPUH.

Menununckue ouorextonoruu. [loctrenoMHas i poBas MeIUIMHA.
[MIIP-auarHocTuka. MeTaboJOMHBIA aHAJIN3, TEHOIEHTPUUYECKUI aHau3
IIPOTEOMA YEJIOBEKA [l OLIEHKU COCTOSIHMS €ro 310poBbs. Mcnonp3oBaHne
CTBOJIOBBIX KJIETOK. TapreTHas Tepanusi paka. 3D-Ouommxenepus ans
pa3paboTKu  (yHIAMEHTAJIbHBIX OCHOB MEIMLUHCKUX TEXHOJOTHUH,
CO3/1aHUsl KOMIUIEKCHBIX TKAHEN COYETAHUEM TEXHOJIOIMH TPEXMEPHOTO



OMONPUHTUHTA 151 ckaddongunra JUIS peleHns 3aaa4
MEPCOHATM3UPOBAHHOW MEULIVHBI.

Coznmanne  BEKTOPHBIX  BakUMH € Ledbl0  oOecredeHus
KOMOMHUPOBaHHOW 3ammuThl 0T Bo30ymuteneit OPBU, ycranoBneHue
MOJIEKYJIIPHBIX ~MexaHu3MoB ¢yHkuuonuposanus PHK-congepxkamux
BHUPYCOB, BBI3BIBAIOIIMX OCO0O OMacHble 3a00JeBaHMs YEOBEKa U
KUBOTHBIX.

JdemoncTpanuu

Tabmuubr u  cxembl: «Mcronb3oBaHWe MHKPOOPTAaHM3MOB B
IMPOMBILIJIEHHOM NpPOU3BOACTBE», «Kiletounas wunxkeHepus», «l['eHHas
UHKEHEPUSI.

JlabopaTtopHas pa6ora «l3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «IlosyyeHne MOJIOUYHOKUCIBIX TPOTYKTOBY.

JKeKypeus «BHOTEXHOIOTHS — BaKHEMIIAas MPOU3BOAUTENbHAS CHUIIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkgenme W  pa3BUTHE  JBOJIOIHOHHBIX
NpeacTABJICHUH B 0HOJIOTHHI

OpomonuoHHas Teopus Y. lapBuna. [Ipeanochuiku BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hb U HayuyHas faestenbHocTh Y. JlapBuHa.

JIBrxymue cuibl 3BoionMd BuaoB 1o Y. JlapBuHy (BbICOKast
MHTEHCUBHOCTD Pa3MHOXEHUS OpraHU3MOB, HaCJIeICTBEHHAs
U3MEHYMBOCTb, OOppr0ba 3a  CyIIECTBOBAHHWE, E€CTECTBCHHBIH U
HCKYCCTBEHHBINU 0TOOD).

Odopmnenne  cuntetnueckod  teopuun  IBomouuun  (CTD).
HelitpanbHas teopus sBontouuu. CoBpeMeHHas! 3BOJIIOLMOHHAs OHOJIOTHUS.
3HaueHue 3BOJIIOIUOHHON TEOPUH B (POPMUPOBAHNHU €CTECTBEHHO-HAYUHOU
KapTUHBI MUpA.

JdeMoHcTpanuu

[Toptpetsl: Apuctrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. CeHnr-
Unep, K. Krosse, Y. lapsun, C. C. UetBepukos, W. U. [lImansraysen, [[x.
Xonnenn, /1. K. benses.

Tabnuubr u cxembl: «Cucrema >xuoi npupojsl (o K. Jlunuero)y,
«JlectHuua xuBbIx cymectB (1o Jlamapky)», «Mexanusm popmupoBaHus



MPUCIIOCOOJICHHH y pacTeHUl U )KUBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapuipyta nyrewmectsus Y. Japsuna», «Haxonku Y. {apBuna», «@opMsbl
O0oprOBI 3a cymecTtBoBaHue», «llopoaer romyOeit», «MHoroobpasue
KyJIbTYpHBIX (popM KamycTbl», «[lopoasl momMaliHuX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBbIX BUIOB (1o Y. [apBuny)», «CxemMa COOTHOIICHHS
JIBUKYIIUX CUJ JBOJIOIUNY», «OCHOBHBIE TOJIOKEHUS CHUHTETUYECKOMN
TEOPUH SBOTIOLIUNY.

Tema 2. MUKPO03BOJIIOLNS U €€ Pe3yJIbTaThI

[Tonynsiuus kak 3jeMeHTapHas eAuHuua 3Boitouur. CoBpeMEHHBbIE
METO/Ibl OLIEHKH T'€HETUYECKOTro pazHOOOpa3us U CTPYKTYpPbl MOIMYISIUH.
N3menenne reHodoHga MOMYyJISUMU KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE
siBJIeHUE. 3aKOH reHeTnyeckoro paBHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble  (GaKTOphl  (ABWDKYIIUE  CUJIBI)  DBOJIOIIHH.
MyTtanuoHHbid nporecc. KomOuHnaTiBHAs U3MEHYMBOCTh. J[pelid reHoB —
CllyyailiHble HEHaIpaBJICHHbIE U3MEHEHMS YaCTOT ajlyieleil B MOMyJIsLHUsX.
Oddexr ocHoBatens. Ighgexm Oymoiiounoco eopaviuka. CHudiceHue
2eHemU4ecKko20 pasHoodpasus: npuyunol u cireocmeus. Illposenenue
aghghexma Opeiigha cenos 6 Oonvbuwiux u maneix nonyrAyusx. Murpanuu.
Nzomsmus MOy JISILUI: reorpaguyeckas (mpocTpaHcTBeHHas),
ounonornyeckas (penpoyKTUBHAS).

EcTtecTBeHHBI1 0TOOp — HanpaBisAOMWUNA (akTop 3BoOLHH. DOpMBI
€CTECTBEHHOTO OTOOpa: ABMXKYIIUN, CTaOWIM3UPYIOIINMI, pa3phIBAIOIIHMA
(nm3pyntuBHbii). [lonoBoit  otOop. Bo3HMKHOBEHHE U JBOJIOLHS
COLIMAJIbHOTO MMOBEICHUS KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pPe3yJbTaT MHUKPOIBOJIOLUU.
Bo3nukHOBeHHe mpucnocoOnaeHuit y opraHu3MoB. Apomopdo3bl U
UIMOAJAIITALUH. [Tpumepsr OPUCTIOCOOJICHU Y OPraHU3MOB:
Mopdomnoruyeckue, (HU3NOIOTUYECKHE, OMOXUMUYECKHE, MOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun U cTpykrypa. BugooOpaszoBaHue Kak pesyibTaT
MUKPOIBOTIOITNH. M30ms111s1 — KimtodeBoit GakTop BugooOpazoBanus. [lytu
U CIocoObl BHAOOOpa3oBaHUS: ajulomaTpudeckoe (reorpadudueckoe),
CUMIIATPUYECKOE (IKOJIOTMYECKOE), «MTHOBEHHOE» (TIOJUILIONIU3aIus,
rudpuauzans). JuTenabHOCTh HBOIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl ((OPMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.



Ponb sBomonMoHHON OuoNOruu B pa3pabOTKEe HAyYHBIX METOOB
COXpaHeHUsi OmopazHooOpa3us. MUKPOIBOJIIOIUA U  KOIBOJIOIHUS
Hnapa3suToB U HMX X035ieB. MexaHu3mbl (HOPMHUPOBAHHS YCTOMYHMBOCTH K
aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢ HEMH.

JdeMoHcTpanuu
[Toptpersr: C. C. YUerBepukos, 3. Maiip.
Tabnuib U CXEMBL: «MyTauuoHHas U3MEHYHUBOCTD,

«lTonynsitimoHHast CTPyKTypa BHIa», «CxeMa TpOsBICHUS 3aKOHA
Xapau—BaitnOepra», «JIBHXKyIIHME CHIIBI 3BOJIOIUNY», «IKOJIOTHYCCKas
W3OJISALMS TIOMYJISIUM ceBaHCKOU dopenu», «l'eorpaduyeckas U30IAIUA
JUCTBEHHUIIBI CUOUPCKON U JIMCTBEHHMIIBI Aaypckoiy, «llomynsiimoHHbIe
BOJHBI YHUCJIEHHOCTH XWUIIHUKOB U KEpTB», «(Cxema JelcTBUA
€CTeCTBEHHOTO oTOOpa», «Dopmbl OOpHOBI 32  CYIIECTBOBAHUEY,

«HaycTpuaibHbIi MEJIaHU3M, «Kuseie HCKOIIAeMBIE,
«lTokpoBUTENBCTBEHHAsT OKpacka KHUBOTHBIX», «[Ipemynpexnatomas
OKpacka YKUBOTHBIX», «Duznonorunyeckue azganTanuny,

«IIpucnocoOIeHHOCT, OPraHU3MOB M €€ OTHOCUTENBHOCTH», «Kpurepun
Buga», «Bunel-nBoitHukuy, «CTpykTypa Buaa B mnpupone», «CrnocoObl
BUJ000pazoBanus», «l'eorpaduueckoe BupooOpazoBaHHE TPEX BUIOB
JaHAbIIIEH», «OKOJOTMYECKOe  BUAO000pa30BaHUE BUAOB  CHHHID,
«ITomunnounel pacrenuii», «KanycTHo-peneuHblil ruOpHIy.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydesa
OTHI] ¥ 3BEpPEN ¢ MpuMepaMu pa3IudHbIX PUCIOCOOIEHU, Uydesna NTHIL U
3Bepell  pa3HbIX BUJOB, TIepdapuum  pacTeHU  ONM3KUX  BHJIOB,
00pa30BaBIINXCS Pa3IUYHBIMU CIIOCOOAMH.

Jlabopatopnas padora «BpIsiBIeHHE W3MEHUYMBOCTH Yy oOcC0o0ei
OJIHOTO BHJIA».

JlaGopaTtopnas pabGora «llpucnocoOieHuss OpraHu3MoOB U HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUJOB 1O MOP(POIOTrHIECKOMY
KPUTEPHUIO).

Tema 3. Makpo3Bosouus u eé pe3yJabTaThl

Meronsl n3ydeHus: Makpol3BOJOLUH. [laneoHToIOrMYEeCKE METO B
u3ydeHus: sBomonuu. Ilepexognsie popMbl U (DUIOTEHETUYECKHUE PSIJIbI
OpPTaHU3MOB.



buoreorpadguyeckre MeTonbl U3ydeHUs HBooONMH. CpaBHEHHE
dbaopbl U payHbl MATEpPUKOB U OCTPOBOB. buoreorpaduueckue obiactu
3emnu. BUbI-30HAEMUKHN U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(OIOTUUECKHE METOIbI
U3Yy4YEHUS BOJIONMH. ['eHeTHUeCKe MEXaHU3Mbl HBOJIIOIIMU OHTOT€HE3a U
MOSIBJICHUST SBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJTOTHYHbBIC
opranbl. PynumeHTapHble Opranbl M  aTaBU3Mbl.  MOJEKYISpPHO-
TCHETUYECKUE, OMOXMMHYECKHE M MaTeMaTUYeCKHEe METOAbl HW3YYCHUS
sBotolMK. ['omosiornunbie reHbl. COBPEMEHHBIE METOIbI IOCTPOEHUS
(UIOreHEeTHYECKUX IPEBHEB.

XPpOMOCOMHBIE MyTaIlU U SBOJIIOIUS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBuia) SBOJOUUU. [Ipunyun cmenwvl
@yuxyuti.  HeoOpaTUMOCTh ~ SBOJNIONMU.  AJanTuBHAs  paguarius.
HepaBHOMEpHOCTH TEMITOB 3BOIIOIUU.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I ekkensb.

Tabmuupl ©u  cxXembl:  «OUIOrEHETHYECKUW  psaA  JIOLIAIN»,
«ApxeonTepukcy, «3Bepo3yOrie sepb», «Crerouedanbny, « Puarnodursn
«CeMeHHbIE MAaNOPOTHUKNY, «buoreorpaguueckue 30Hb1 3emiiny, «Ipeid
KOHTUHEHTOB», «Penuktel», «HavanpHbie cTaguu SMOPHUOHAILHOIO
pa3BUTHA TO3BOHOYHBIX UBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIC
oprausly, «PynUMeHTb», « ATaBU3MBI», « XpPOMOCOMHBIE HA0OPHI YeIOBEKa
U muMmnanze», «l[7maBHble  HampaBieHus — dBoOIUNY,  «OO0mIHMe
3aKOHOMEPHOCTH 3BOJIIOLIII.

O6opynoBaHue: KOJUIEKUUH, TrepOapuu, MYJSDKH — HCKOIMAEMBbIX
OCTaTKOB  OpPraHU3MOB, MYJSDKH  TOMOJOTMYHBIX,  aHAJOTUYHBIX,
PYAMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble runore3bl mpoUCX0oXKAeHUS KU3HU Ha 3emie. AOUOTeHe3 1
naHcrnepmusi. JloHayuHble TPENCTABICHUS O 3apOXKICHUM O KU3HU
(kpeanoHu3M). ['Unore3a MOCTOSIHHOTO CaMO3apOKJCHMS KU3HU U €€
onpoBepkenue omnbitamMmu @D. Penu, JI. Cnamnanmanu, JI. Ilactepa.
[Ipoucxoxkaenne >Ku3H1 U aCTPOOUOIIOTHUSI.

OcHOBHBIE JTambl HEOPraHMYecKkoM dBoaronuu. [lmanerapnas
(reosoruyeckas) BOTIONUA. XUMHYECKas BONIONMSA. AOMOTEHHBIN CUHTE3



OpraHUYECKUX BellecTB U3 Heopranmyeckux. Onsit C. Mumnepa u I'. FOpu.
OG6pazoBanue noiumepoB u3z moHomepoB. KoanepBarnas runoreza A. U.
OnapuHa, runore3a nepBudHoro OynboHa J[k. XonaelHa, reHeThdeckas
runore3a . Mémnepa. Pubosumsr (T. Yek) u runoresa «mupa PHK» V.
I'unGepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHHE MPOTOKIETKH.

Hcropus 3emnn n Metoasl €€ uzydyeHus. MckonaemMple OpraHu4eckue
octatku. 'eoxpoHonorusa u €€ meroApl. OTHOCUTENbHAsT M a0COJIIOTHAs
reoxponosiorus. ['eoxpoHosormyeckas IIKaja: 30HBI, OPbl, IEPUOLBI,
AIOXH.

HauvanpHuble 3Tanbel  opranumyeckod osBomouuu. llosBiaeHue wu
ABOJIIOLMS TEPBBIX KIETOK. JBOJIOLUMA MeTabonu3ma. Bo3HHMKHOBeHHE
nepBbiX dkocucteM. CoBpeMeHHBIE MUKPOOHBIE OWMOTUIEHKM KakK aHaJIoT
nepBbIX Ha 3emiie cooduiecTB. CTpoMaToauTsl. [[pokaproThl U SyKapuOTHI.

[Ipoucxoxnenne  sykapuoT  (cuMOMOreHe3).  DBOJIOLUOHHOE
IIPOUCXOKIECHUE BUPYCOB. [[pONCX0OkKIEHNE MHOTOKJIETOUYHBIX OPTaHU3MOB
BoO3HHKHOBEHNE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU  BbICHIMX pacTeHud. (OCHOBHBIE
apoMopdo3bl pacTeHuil. Berxon pactenuit Ha cymry. [losiBneHue cnopoBbIix
pacTeHuil ¥ 3aBoeBaHne UMU cylu. CeMeHHble pacTeHus. [Ipoucxoxienue
LBETKOBBIX PACTEHUM.

OcHOBHBIE  JTambl DJBOJIOIMU JKMBOTHOTO Mupa. (OCHOBHBIE
apoMopdo3bl KHBOTHBIX. BeHpackas ¢dayHa. KemOpuiickuii B3pbIB —
IIOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpAOBBIE )KUBOTHBIE. JKU3HB B
BOZIE. DBOJIOLMS MMO3BOHOYHBIX. [IponcxoxaeHne aMmPpuoOuii U penTuaui.
[IpoucxoxaeHne MIEKONMUATAONMX M OTUL. [IpuHOuMnm KiIro4yeBoro
apomop¢o3za. OcBoeHne 0ecrio3BOHOYHBIMU U TO3BOHOYHBIMH JKUBOTHBIMU
CYILIH.

Pa3BuTHe xu3HU Ha 3emiie IO 3paM U MEpUOJaM: apXeu, MpOTEepPO30H,
najaeo3oi, Me3030H, KaiiHo30M. OOmas xapakTepUCTHKa Kiumara |
reoJIornYeckux mnpoueccoB. [losBaeHMe ©  pacuBET XapaKTEPHBIX
OpraHM3MOB. YTJIe0Opa30BaHUE: €ro YCIOBHS M BIMSHHME Ha Ta30BBIN
cocTaB aTMoc(ephl.

MaccoBble BBIMUpAHHS — 3KOJOTMYECKHE KPU3UCHI IPOILIOTO.
[IpyuuuHBbI U CienCTBUSA MACCOBBIX BBIMUPaHUN. COBpEMEHHBIN



AKOJOTUYECKUNA Kpu3HC, ero ocobeHHoctu. IIpobnema coxpaHeHus
Oonopa3zHooOpasus Ha 3emJie.

CoBpemeHHass  cuctemMa  OpraHudeckoro  mupa.  [IpuHiumne
knaccudukanuu  opraHu3mMoB. OCHOBHBIE CHUCTEMATHYECKHUE TPYIIIIbI
OpraHU3MOB.

JdemMoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunnkos,
A. W. Onapun, JIx. Xonaeitn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuupel n cxembl: «Cxema omnbiTa @. Pegm», «Cxema ombita JI.
[Tactepa 1o H3y4EHHIO CaMO3apOoXKIeHUs Ku3HUW», «Cxema onbita C.
Mwumniepa, I. HOpw», «OTanbl  HEOPraHUYECKOW  SBOJIIOLIHMNY,
«l'eoxpoHonornueckass mkana», «HadampHble H3Tambl OPraHUYECKOU
aBomoIMNY, «CxemMa 00pa3oBaHUS JYKapHOT MYyTEM CUMOHOTEHE3ay,
«Cucrema xuBoil mnpuponb», «CrpoeHue BHUpyca», «ApPoMOpdO3bI
pacTeHHi», «PuHnouTh, «OHOKJIETOYHBIE BOZOPOCIN,
«MHOIOKJIE€TOYHbIE BOJIOPOCIINY, «Mxn», «lTamopoTHUKWY,
«l"onocemenHbie pacTeHus», «Opranbl LBETKOBBIX pacTeHUi», «Cxema
Pa3BUTHS KUBOTHOTO MHUPay, «K ApoMop(dO3bl )KUBOTHBIXY, «IIpocTeimey,
«Kumeunononoctueiey, «[lmockue uepBuy», «UneHuctoHorue», «PoiObDy,
«3emHOBOJIHBIEY, «IIpecMmbikatomuecs», «lItuupy, «MiaekonuTaromme,
«Pa3BuTHE )XM3HU B apXEUCKOM 3pey, «PazBuTue xKU3HU B MPOTEPO30NCKON
ape», «Pa3BuTHE XU3HM B MAICO30MCKOM 3pey», «Pa3Burhe XU3HU B
ME3030UCKOU  3pey», «Pa3BuTme KU3HM B  KAaWHO30MCKOM  3pe»,
«CoBpeMeHHas cucTeMa OpraHuYECKOTO MUPay.

OGopynoBanue: repOapun pacTeHUN Pa3IUYHbIX OTJEI0B, KOJUIEKIINU
HACEKOMBIX, BII&KHBIEC IMpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM UTJIOKOKUX, CKEJIEThI IO3BOHOYHBIX KUBOTHBIX, UyUesa MTHUILl U
3BEpeH, KOJUIEKIMH OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISIKU
OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHas Ja0oparopHas padora «MoaenupoBaHUE ONIBITOB
Mumnepa—tOpu 10 w3ydeHHIO aOMOTEHHOTO CHHTE3a OPTraHUYECKUX
COEIMHEHHI B MEPBUYHON aTMOChepe».

JlabopaTtopnass pabGora «/I3yueHue © oOmNMCaHHWE MCKOIMAEMBIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY.



IIpakTuueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHS
pacTeHUd pa3HbIX OTACIOBY.

IIpakTuueckas padora «M3yueHne OCOOEHHOCTEH CTPOEHHUS
MO3BOHOYHBIX JKMBOTHBIX).

Tema 5. [IpoucxoxaeHune 4eJ0BeKa — AaHTPOIOTeHe3

Pazpnenbl 1 3agaun anTpononaorud. MeToibl aHTPOMOJIOTHH.

CraHoBieHuMe TPEACTABIECHUA O IPOUCXOXKICHUM  YEIOBEKa.
Penuruosnsie Bo33pennsi. COBpeMEHHbIE HAyUYHbIE TEOPHUU.

CxoncTBo yenoBeka C KMBOTHBIMU. CHUCTEMATHYECKOE IOJIOKEHHE
yenoBeka.  CBUIETENbCTBA  CXOACTBA  YEJIOBEKA C  KUBOTHBIMH:
CpaBHUTENIbHO-MOp(doIoTHUUecKrue,  3MOpuojoruueckue,  (GHU3UO0JIOro-
OnoxuMudeckue, mnopeAeHUYeckre. OTIMYMS YelIOBEKa OT >KUBOTHBIX.
[IpsAsMoxoXkAeHUE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIIbHOW CUCTEMBI.

JBrwxymue cuibl  ((pakTopbl) aHTpoONoreHesa: OHOJOTHYECKUE,
coupasibHble. COOTHOLIEHNE OMOJIOTMYECKMX M COLMAJIBHBIX (PAaKTOpOB B
AHTPOIIOT€HE3E.

OcHOBHBIE CcTaguu aHTpomoreHe3a. PaHHHMe dYenoBeKOOOpa3HbIE
00e3bsiHbl  (ITPOKOHCYJIBI) M paHHHWE TIIOHTHUJbI — OOlMe TPEeAKU
YeJIO0BEKOOOPa3HbIX 00€3bsiH W JIIOJACH. ABCTPATIONUTEKA — JABYHOTHE
npeaku Jrojen. UenoBek ymenbli, IepBble U3TOTOBJICHUS OPYIUN TpyJa.
YenoBek MpsSMOXOANTUN W TEPBBIN BBIXOJ JIIOJCH 3a mpenensl AGpuky.
UYenoBek reiaeap0eprckuii — oOMuid MpeIoK HeaHAePTAIbCKOTO YeIoBeKa
U 4YeJoBeKa pa3yMHOro. YenoBeK HEaHIEPTaIbCKUN KaK BUJ JIOJEH
XOJIOMHOTO  KiauMmaTa. YenoBeK pa3yMHBI  COBPEMEHHOIO  THIIA,
JIEHUCOBCKUM YE€JIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpeaeiamu Adpuku.
[TaneoreneTrka 1 NajaeoreHOMHUKA.

DBOJIIOLIMST  COBPEMEHHOTO 4elioBeKa. EcTrecTBeHHBIM 0TOOp B
NOMYJISIIIUSAX — 4YesioBeKa. MYyTallMOHHBIM Mporecc W MOJIUMOP(PU3M.
[TonynauroHHbIE BOJIHBL, Apel(] reHoB, Murpanus 1 «3p@exT ocCHOBATEIsD)
B MOMYJISLUSIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [louaTue o pace. bonpiine pacel: eBporneongHas
(eBpasmiickasi), aBCTpayo-HErpouaHas (SKBaTOpUaiIbHAs), MOHTOJOWIHAS
(a3uarcko-amepukaHckas). BpeMss u TIyTH paccelieHHs 4YeJOBeKa Mo
mwiaHere. EauHCTBO denoBeueckux pac. HayuyHas HECOCTOSATEIbHOCTb



pacuzma. IlpucnocoOseHHOCT,  YeloBeKa K  pa3HbIM  YCJIOBHUSIM
OKpy»Karolen cpenbl. BausHue reorpaduueckoil cpeasl u apeida reHos
Ha Mop(dororuto u GpU3NOIOTHIO YeITOBEKA.

MexauciuIuIMHapHble METOAbl B (pu3uyeckod (OMOJIOTHYECKOM)
AHTPOTOJIOTUU. OBOJIIOIMOHHASA AHTPOIIOJIOTUA M MAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX MNOMyJisiuuid. buocolnuanbHble HUCCIEAOBAHMS MPUPOJIBI
yesoBeka. MccienoBanue KO3BOMIOMUU OMOJIOTHYECKOTO U COLUAIBHOTO B
YEJI0BEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. HapBun, JI. JIuku, 4. f. Porunckui, M. M. I'epacumoB

Tabmuupl u cxembl: «MeToabl aHTponojaorum», «['oJoBHON MO3r
yenoBeka», «YeroBekooOpasHbie 00e3bHb», «CKeIeT YeloBeKa U CKEJeT
muMIIan3e», «PyauMMEHTBI W aTaBU3MbDy,  «J[BUXKyIIMEe  CHUJIBI
AHTPONOreHe3a», «DBOJIIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAJIOMUTEK,
«Yenosexk  ymenbin», «YenoBek — nOpAMOXOoASUAN»,  «Jl€HHMCOBCKUH
yenoBek» «Heanpeprampup»y, «KpomanboHub», «lIpeaxkn uemoBekay,
«JTansl 3BOJIOLNH YEI0BEKay», «Packl uemoBekay.

OO6opynoBaHue: MYJISIKH OKaMEHEJIOCTEH, IIPEAMETOB MaTepHaIbHOM
KyJbTYphl TPEIKOB uYeoBeKka, penpoaykuuu (dororpaduu) KapTUH C
MHU(OJIOrMYECKUMHU U OMOJICUCKUMU CIOKETAaMU TTPOUCXOKICHUS YEIOBEKa
(doTorpaguu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa,
MOJIEJIb Yeperia YeJIoBeKa U Yeperna MUMIIaH3€, MOJENIb KUCTH YEI0BEKa U
KHCTH IIUMIIaH3€, MOJIEIIM TOPCA MIPEAKOB YEJIOBEKa.

JlabopaTtopnas paGora «3yyeHne ocoOeHHOCTEN CTPOCHHUSI CKEleTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXO0KIECHUEM.

IIpakTnueckas padora «l3ydeHue 5SKOJOTMYECKUX aJanTanui
YEJIOBEKa.

Tema 6. IkoJi0rusi — HayKa 0 B3aMMOOTHOIICHUSIX OPrAaHMU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KAKLIEH cpeaou

3apoxieHue U pazBuTHe 3Kkojoruu B Tpyaax A. ['ymOonbara, K. @.
Pynve, H. A. CesepuoBa, 3. I'exkens, A. Tencnu, B. H. Cykauéna.
Paspnensl u 3agaun 3konorun. CBsi3b 3KOJOTHH € JPYTUMU HAyKaMU.

Meroabl skonoruu. IlosmeBbie HaOmOAEHUA. OKCIEPUMEHTHI B
AKOJIOTUU: IPUPOJHBIE U JabopaTopHbie. MoaenupoBaHuE B SKOJIOTHH.



MOHUTOPHUHT OKpPYXKAKOWIEW CPEeAbl: JIOKAJbHBIM, PETHUOHAJIBHBIA U
IJ100aJIbHBIN.

3HaYeHUE SKOJIOTMYECKUX 3HAHUM /JIS 4YeJIOBEKA. DKOJIOTHYECKOe
MHPOBO33pPEHUE KaK OCHOBA CBSI3€M 4YEJOBEYECTBA C IMPUPOAOM.
DopMHUPOBAHUE IKOJIOTUYECKON KYJIBTYPhl U KOJIOIMYECKONW TPAMOTHOCTH
HACEJICHUS.

JdemoncTpanumn

IToptpetsr: A. I'ym6oasar, K. ®. Pynee, H. A. CeBepuios, 3. I'ekkennb
A. Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pa3nensl skojgorum», «MeToAbl SKOJIOTHUNY,
«CxemMa MOHUTOPHHIA OKPY’KAIOIIEH CpebD».

JlaboparopHass pabGora «/3ydeHue METOIOB 3SKOJIOTHMYECKHUX
VICCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dxosiornyeckrue (akTopbl M 3aKOHOMEPHOCTH HUX JCHCTBUSL.
Knaccuduxanus sxonoruueckux (HpaxTopoB: aOUOTUYECKUE, OMOTHYECKHUE,
anTporioreadpie. OOmMEe 3aKOHOMEPHOCTH JIEUCTBHSI AKOJIOTHYCCKUX
dakropoB. IlpaBuno wmumaumyma (K. Ilnpenrens, 1. JIubux).
TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak HKOJIOrMYecKuid (hakTop.
JleficTBMe pa3HBIX YYacCTKOB COJHEYHOTO CHEKTpa Ha OpPraHU3MBI.
DKOJIOTUYECKHUE TPYIIbl PACTEHUN U KUBOTHBIX MO OTHOILIEHHIO K CBETY.
CurnanbHast poJib cBeTa. @OTONEPUOIU3M.

Temmneparypa kak skojiorudeckuit dakrtop. [elicTBue TeMmmeparypsl
Ha opraHu3mbl. [lofikuioTepMHBIE W TOMOWOTEPMHBIE OPraHU3MBI.
DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BraxxnocTs kak axonorudeckuit gpakrop. [Ipucnocobnenns pacteHuit
K TMOJJep)KaHuio BoaHoro OanaHca. Krnaccudukamuss pacteHudl 110
OTHOIICHUIO K Bojie. [IprcmnocoOieHus: )KUBOTHBIX K U3MEHEHUIO BOJIHOTO
pexuma.

Cpenst oOWTaHMsI OPraHMW3MOB: BOJHAs, HA3EMHO-BO3IyIIHAS,
MOYBEHHAs, TJIyOMHHAs MOANOYBEHHAs, BHyTpUOpranusmMeHHas. dusmko-
XUMUYECKHe OCOOCHHOCTH cpell oouTaHusi opraHu3MoB. [IpucnocoOiaeHus
OpPraHu3MOB K KM3HH B Pa3HbIX Cpeax.



buonoruueckue putmsel. Buernnue u BHyTpeHHUE pUTMbI. CyTOYHBIC
U ToauuyHble pUTMBIL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
W3MEHEHHUSIM YCIIOBHI )KU3HH.

XKuznenusie ¢Gopmbl opranu3moB. [loHsTHe 0 ku3HEHHON (opme.
KuszHennsie (QOpMbI pacTeHUN: JEpeBbs, KyCTAapHUKHU, KYyCTApHUYKH,
MHOT'OJICTHHE TPaBbl, OJTHOJIETHUE TpaBbl. JKu3HeHHbIE (DOPMBI )KUBOTHBIX:
TUAPOOMOHTBI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOEHHUS U 00pas3a
KU3ZHU.

buotnueckue ¢aktopel. Buapl OHOTHYECKMX B3aUMOCHCTBHIA:
KOHKYPEHIUS, XMUIIHUYECTBO, cuMOMO3 u ero ¢Gopmel. [lapazutusm,
Koornepanus, MYyTYyaJIU3M, KOMMEHCAJIU3M (KBapTUPAHTCTRBO,
HaxjeOHuuecTBo). Herpoduyeckue  B3auMMoOAeHCTBHS  (TONHYECKHE,
dbopuueckue, padbprudeckre). 3HaUCHUE OMOTHICCKUX B3aMMOJICHCTBUM JIJIs
CYILIECTBOBAHMS OPraHU3MOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO
UCKJIFOUCHUSI.

JdemoHcTpauumn

Tabmuibl u cxembl: «IKojorudeckue GaxkTopbn», «CBETOBOM CIIEKTP
«JKOJIOTUYECKHE TPYIIbl JKUBOTHBIX IO OTHOUIEHUIO K CBETY»,
«TemnokpoBHbIE KUBOTHBIEY, «XO0J0THOKPOBHBIE KUBOTHBICY,
«Duznonoruueckue  ajganTalvu  KUBOTHBIX», «Cpenbl  oOutaHus
opraHu3MoBy, «buonoruueckue put™Mb, « Ku3HeHHbIE (OPMBI PACTEHUI»
«Ku3HeHHbIE (OPMBI JKUBOTHBIX», «IKOCUCTEMA IMUPOKOJIUCTBEHHOTO
aecay, « IKOCUCTeMa XBOMHOTO jiecay, «llenu nutanusy, « XUIITHUYECTBOY,
«ITapazutuzmy», «Konkypenuus», «Cumonosy», « KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHuit u KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIMSHHUIO PA3IMYHBIX JKOJOTHYECKUX (HAKTOPOB,
repbapur CBETOJNIOOMBBIX, TEHEIIOOMBBIX W TCHEBBIHOCIUBBIX PACTCHHM,
CBETOJIIOOMBBIC, TEHEIIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS,
repOapuu u KOJUICKITUHU TETJIOTFOOUBBIX, 3UMOCTOMKUX,
MOPO30yCTOMYMBBIX PACTEHUM, YyUyesa NTUL U 3BEpeid, repbapuu pacTeHUi
OTHOCAIUXCS K Turpoduram, kKcepodputam, Me3opuTam, KOMHATHBIC
pacTeHusl JAaHHBIX TPYII, KOJUIEKIIMH >KHBOTHBIX, OOUTAIONIMX B PAa3HBIX
cpenax, repOapuu M KOJJIEKIIMM PACTEHMM M KUBOTHBIX, 00JIaJaolIuX
yepTaMu MPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HH,
repObapur M KOJUICKIIMHM PACTEHUN M KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX



dbopM, KOJJIEKIIUU >KMBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTHYECKUX
B3aUMOJICUCTBUSIX.

JlabopaTopnasi paGora «BbIsiBIeHHE NMPUCTIOCOOTIEHUN OPraHU3MOB
K BJIMSTHUIO CBETAY.

JlabopaTopHasi paGora «BpIsBIeHHE NMPUCTIOCOOTICHUN OPraHU3MOB
K BJIMSTHUIO TEMIIEPaTyphD».

JlabopaTopHasi paboTra « AHATOMUYECKHE OCOOCHHOCTH PACTEHUMN U3
Pa3HBIX MECT OOHUTaAHHS.

Tema 8. Ikos10rvsi BUAOB M MOMYJISA U

OKOJIOTUYECKUE XapaKTEPUCTUKH nomyisiuuu. llomynmamus  kak
ouosorndeckasi cucrema. Pojb HEOIHOPOJHOCTH Cpeibl, (PU3MUECKUX
OappepoB U 0ocoOeHHOCTEW OHOJOTMM BHAOB B  (OPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYpbl momyJianuil. (OCHOBHbIE IOKa3aTeln
MOMYJISIIUU: YUCIIEHHOCTh, IJIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIUS.

Dkoyioruyeckasi CTpykTypa mnomyjsiuud. OIleHKa YHCICHHOCTH
nonyysinuu. JluHamuka nomynsanuu KU €€ perynsauud. buorndeckunii
NOTEHUHAJ MONyIsiuud. MoaenrpoBaHie AMHAMUKHU nonyisiuun. Kpusbie
pocTa 4YHCIEHHOCTH Tnonyisiiuu. KpuBble BbDKMBaHMSA. Perynsuus
YUCJICHHOCTH MOIMYJISLMMI: POJib (DAKTOPOB, 3aBUCAIINUX U HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJOTMYECKUE cTpaTerun BU0B (r- u K-ctparerun).

[TonsitTue 00 »9KoJorMyeckoW Huimie BuAa. MecTooOuTaHue.
MuoromepHas Moaenb 3kKosiormdeckon Humu Jxk.M. XarunmHCOHA.
Pa3meps! sxonornueckoit Humu. [loreHnmanpHas 1 peaqn3oBaHHAS] HULIH.

Buag xak cucrema mnomymnsuumii. Apeanbl BuUloB. Buasl u  ux
KU3HEHHBIE CTPATEruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH IIOBEJICHUS U MUTpalun KUBOTHBIX.
buonornyeckre NHBa3uu 4y>KEPOIHBIX BUJIOB.
JdemoHcTpanuu

[Toptpert: k. . XaTunHCOH.

Tabmuibl U cXeMbl: « IKOJOTUYECKUE XAPAKTEPUCTUKH TOMYJIISIIAN,
«IIpocTpaHCTBEHHAss CTPYKTypa MNomyJsiuun», «Bo3pacTHele nupamuibl
nonysinun», «CKOpPOCTh 3acelIeHUsI MOBEPXHOCTU 3€MIIM Pa3IMYHBIMU
opranu3zmammny, «Mojens skonorndeckor Huu Jx. M. XaTunHcoHay.

OG6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIUU KUBOTHBIX.



JlabopaTopnasi pabora «lIpucnocoOneHuss ceMssH pacTeHHil K
PacCEICHUIO».

Tema 9. Ikon0rust coodmecTB. IKOJIOrHIeCKHEe CUCTEMBI.

CoobmectBa opranu3MoB. buorieHos u ero cTpykrypa. CBA3U MEXIY
OopraHu3Mamu B OHOIIEHO3E.

Oxocucrema Kak oTkpeiTas cucrema (A. Ix. Teuncmm).
OyHKIMOHAJIbHBIE OJIOKM OpPraHu3MOB B JKOCUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, penyleHThsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u
cetu. AOuoTtnueckue OMokM 3KocucTeM. [I04BBI M HIIBI B KOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TTOKA3aTENM HSKOCUCTEMBI. bmomMacca W HOpOLyKIMS.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTUHU.

Junamuxa  oxocucmem.  Kamacmpoguueckue — nepecmpouxu.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuyHblE M BTOPUYHBIE CYKIIECCHMU W MX IPUYUHBI.
AHTpONOreHHble BO3JEHCTBUS Ha cykleccuH. KimMakcHOe cooOIecTBo.
buopasnoobpasue u© TOMHOTa KpPYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTR.

[IpuposiHbIE 2KOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocucmembl
Mopeli U 0Keanos. Ikocucmemvl mMyHOp, 1eCO8, cmenell, NyCMmvlHb.

AHTPONIOTEHHBIE  3KOCHUCTEMBI.  ATpo3KocuctemMa.  ATpOLEHO3.
Paznuuust Mexly aHTPONOT€HHBIMHA U PUPOAHBIMU SKOCUCTEMAMU.

Ypboskocucrembl.  OCHOBHBIE ~ KOMIOHEHTBHI  YPOOIKOCHUCTEM.
l'oponckass ¢uopa u  ¢ayna. CuHaHTponmu3auus TOPOJICKOW (ayHbI.
buonornyeckoe W XO3AMCTBEHHOE  3HAYEHHE  aArpoOdKOCHCTEM U
ypOO3KOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aMMOJICHCTBHIA
OpraHu3MoOB B J3Kocuctemax. Poab kackaomozo 3gpghexma u 6udos-
a0uguramopos (Knouesvlx 6uU008) 6 @QYHKYUOHUPOBAHUU SKOCUCTIEM.
IlepeHoc oHepruM U BEHIECTB MEXKIY CMEXKHBIMA 3KOCHUCTEMAaMHU.
YCTOMYMBOCTh OpPraHW3MOB, IIONMYJISAUAA M DKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JCHCTBUMN.

Mexanusmvl  6030elicmeus  3aepA3HEHUll  pA3HbIX ~ MUNO8  Ha
CcyOOp2aHUZMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbl  IKOAO2UHECKO20 HOPMUPOBAHUSL — AHMPONO2EHHO20



8030€liCm8uUsl. Metogonoruss ~ MOHUTOPHHTAa  €CTECTBEHHBIX
AHTPOTIOTEHHBIX SKOCHUCTEM.

JdemoHcTpanuun

[Toptpet: A. Ix. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa OuoOIeHO3a», «IJKocHCTEMa
INIMPOKOJUCTBEHHOTO  JIecay, «JKxocucTeMa  XBOWHOTO  Jiecay,
«DyHKIIMOHANIBHBIE TPYIIBI OPraHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B JKOocucTeMey», «llemn murtanus (macTOWIHAS, IETPUTHAS)Y,
«JKoJjoruyeckas TmupamMuza 4yucen», «IKOoJOorMdeckas mnupamuia
ouoMacchel», «DKoOJIOrMYeckass mnupamuja osHeprum», «OOpa3oBaHue
oomnortay, «llepBuunas cykneccus», «BoccraHoBieHue seca mocie
noxkapa», «JKocucTeMa 03epa», «ArporeHos», «KpyroBopor Bemects u
IOTOK PHEPTUH B arporeHose», «IIpumepsl ypooskocucTem.

Ob6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, dyuena
OTUI] W 3Bepeld, TrepOapuu KyJNbTYPHBIX W JUKOPACTYIIUX PACTCHHIH,
aKBapUyM KaK MOJIEIb SKOCHCTEMBI.

IIpakTHyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBDY.

JlabopaTtopnas pabora «M3yueHue pazHOOOpa3usi  MEJIKUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKekypeust «OKCKypcHsi B TUIMYHBIM OuoreoueHos (B ayOpaBy,
Oepe3HsK, €JNbHUK, Ha CYXOJOJIbHBIM WM TOWMEHHBIA JIyr, 03€po,
00J10TO)».

JKeKypeust «DKCKypcHsi B arpo’kKocucteMy (Ha Tojle Wik B
TETUIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmemnanerapras o6omouka 3emMiH, TAC CYIIECTBYET
WIN CYyIIECTBOBANA XU3Hb. Pa3BuTHe nmpecTaBieHuii o Onocdepe B Tpyaax
3. 3rocca. Yuenne B. 1. Bepnanckoro o 6uochepe. Obnactu 6uocdeps! u
e¢ cocraB. JKuBoe BelecTBo 61ocdepsl U ero GyHKIHUU.

3aKOHOMEpPHOCTH  cyulecTBOBaHUs  Ouocdeppl.  OcobeHHOCTH
onocheprbl Kak rI00aTbHOM SKOCHCTEMBI. J[MHAMUYECKOE pPaBHOBECHE B
ounocdepe. KpyroBopoTsl BelecTB U OMOT€OXUMHYECKUE IUKIIBI (Yriepoia
azora). PurmudHoCTh siBNIeHU B 6nocdepe.

3oHanbHOCTH Onochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIITH
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE M ITUPOKOJIHMCTBEHHBIE Jieca, CTEIH,



CaBaHHBI, MYCTBIHM, TPONMUYECKUE Jieca, BBICOKOropbs. Kiumar,
PACTUTENbHBIA U KUBOTHBIA MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (GYHKIHS KUBBIX CHUCTEM, OIIEHKA HMX PECYpPCHOTO
MOTEHIMaIa U OMOCPEPHBIX PYHKITUH.

JdeMoHcTpanuu

[Toptpersl: B. 1. Bepnanackuii, J. 3rocc.

Tabmuier 1 cxembl: «l'eochepsr 3emnn», «KpyroBopor azora B
npupojie», «KpyroBopot yriiepoaa B npupoze», «Kpyropopor kuciopojia
B mipupoze», «KpyroBopoT Bojibl B pupojie», «OCHOBHbIE OMOMBI CYIIIN,
«Knumarnueckue nosica 3emnm», « Tynapay, «Taitra», «CmemaHHbIi Jecy,
«IupokonuctBenubii  nec», «Crenb», «CaBaHHay, «IlycThiHY,
«Tpornnueckunt necy.

O6GopynoBanue: repOapuu pacTCHUN pPa3HBIX OHMOMOB, KOJIJICKIIMH
KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamolas cpeaa

OKOJIOTUYECKUE KPU3UCHI U UX NPUYMHBL. Bo3nelcTBue yenoBeka Ha
ouocthepy. 3arpssHenue Bo3mymHOW — cpeapl. OxpaHa — Bo3myxa.
3arpsizHeHHEe BOJHOW cpenbl. OXpaHa BOJHBIX pecypcoB. PaszpyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kinumara.

AHTpOIIOT€HHOE BO3JCMCTBUE HA PACTUTEIBHBIA U >KUBOTHBIA MHP.
OxpaHa pacTUTENIBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE MNPUHIIMIIBI
oxpanbsl mpuponbl. Kpacusie kHurn. Oco00 OXpaHseMble MNPUPOTHBIC
tepputopun (OOIIT). borannueckue caabl 1 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPUHLUINB YCTOMYMBOIO pAa3BUTHS YEIOBEUECTBA W
npuponbl.  PalmoHanbHOE — MPUPOAOINONB30BAHWE U COXpaHEHHUeE
ouosorndyeckoro  pasHooOpaszust 3emun. OOmKMe  3aKOHOMEPHOCTHU
TJIO0ABHBIX  JKOJOTMYECKUX KpU3UCOB. (OCOOECHHOCTH COBPEMEHHOTO
KpU3HUCa U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3BuTHe METOJIOB MOHMTOPHHIA PA3BUTHSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezarouyeti
U KOHKYPEHMOCHOCOOHOU 3SHepeemuke. buonocuueckoe pasnoobpasue u
buopecypcul. Hayuonanvnole uHgopmayuoHHvle cucmembl,
obecneyugarowue O0ocmyn K uH@opmayuu no COCMOAHUIO OMOEIbHBIX
810086 u skocucmem. OCHOB8bL dIKOpeadburumayuu IKOCUcmem u cnocobos



O60pbbbl ¢ OuonospedxcoeHusmu. PekoHcmpyKyus MOPCKUX U HA3EMHbIX
9KOCUCTEM.

JdemoHcTpanuun

Tabmuubr u cxembl: «3arpsi3HeHue arMmochepr», «3arps3HeHHE
ruapocdepbl», «3arpsizHeHue MmouBbl», «[lapHukoBbIl 3PdexT», «Ocodo
OXpaHsEeMbIE TIPUPOTHBIC TEPPUTOPHIY», «MOJIEH YIIPaBIIEMOTO MUPay.
O6GopynoBanue: ¢dororpaguu  OXpaHSEMbIX PACTEHUA U KUBOTHBIX
Kpacuoii kauru Poccuniickoit denepannn, KpacHOM KHUTH PETrHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
11O BUOJIOI'MM HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yYaroIMMUCS MPOrpaMM CPETHETO 00IIero 00pa3oBaHUs: JTUYHOCTHBIC,
METanpeIMETHbIE U MPEIMETHBIE.

B crpykType TUYHOCTHBIX Pe3yJbTAaTOB OCBOCHHUSI MPOrPAMMBI IO
OMOJIOTMM  BBIJCJICHBI  CIEAYIOIIME  COCTaBIAIONIME:  OCO3HAHHE
00yYaroMMuUCs POCCUICKON Ipa’KJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpAa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEACIICHUIO, Haludue
momusayuu K OOyYEHUIO OWOJIOTUH, YeleHaNnpasieHHoe pa3eumue
BHYTPCHHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPATUIUNA PA3BUTHUS OHMOJIOTMUECKOTO 3HAHUS, 20MOBHOCHLb
U cnocobHocmsb 00yYaAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JIEATEILHOCTH
[IEHHOCTHO-CMBICTIOBBIMU yCTaHOBKaMHU, MPUCYITUMU CUCTEME
Ouonornueckoro o0pa3oBaHUs, HalUuue NPABOCO3HAHUS SKOJOTUIECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIC TJIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl 1O OHOJIOTHH
JOCTUTAIOTCSI B €IUHCTBE YYEOHOM M BOCIUTATEIHHOW ACATEILHOCTH B
COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMU COIMOKYIbTYPHBIMH,
UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
o0IecTBe MpaBUJIaMi M HOPMaMH TTOBEJICHUSI U CIIOCOOCTBYIOT MpoIieccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHUS U CaMOPAa3BUTHUS, Pa3BUTUSI BHYTPEHHEU
MO3UIINY JIMYHOCTH, MATPUOTU3MA U YBAXKEHUSI K 3aKOHY U MPABOTIOPSJIKY,
YEeJIOBEKY TpyJa U CTapuieMy IOKOJEHUI0, B3aUMHOTO YBa)KE€HUS,
OEpeXHOTO OTHOIIEHUS K KyJbTYPHOMY HACICAUI0 U TPATUIUAM
MHOrOHallMOHaJbHOro Hapona Poccuiickon ®enepauuu, npupoac u
OKpY>Karollen cpefe.

JIngHOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOro npeamera «buonorus»
JOJKHBI ~ OTpakaTh TOTOBHOCT M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSI CHOPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JTUYHOCTH,
CUCTEMOW  I[IEHHOCTHBIX  OpHUEHTAallMii, TMO3UTHUBHBIX  BHYTPEHHHUX
yOeXKI€HUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO



o0111ecTBa, paCIIUPEHUE KXU3HEHHOI'O OIMbITA W OMbITA JEATEIHHOCTU B
MpOLECCE  peanv3allu  OCHOBHBIX  HAMpPABJICHWM  BOCHUTATEIbHOU
JNEATENbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIIMU OOYyYaroIIerocss Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHa POCCUUCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TpaB U O0O0S3aHHOCTEH,
YBAXKEHUE 3aKOHA U MPABONOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOUN AESATEIBbHOCTU MPU CO3AaHUU
y4eOHBIX MPOEKTOB, PELIEHWH Y4YyeOHBIX W TIO03HABATENBHBIX 3ajad,
BBITIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh OMPENETATh COOCTBEHHYIO MO3UITUIO 1O OTHOIICHHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

yMEHUE  YYUThIBaTh B  CBOMX JICCTBUSIX  HEOOXOIUMOCTH
KOHCTPYKTHUBHOT'O B3aUMOJICUCTBUS JIIOJIEH C pPa3HBIMU YOCKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLMAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K  COTPYJIHHMYECTBY B  IIPOLECCE  COBMECTHOTO
BBITIOJIHEHUS Y4YEOHBIX, IMO3HABATENBHBIX W MCCIEIOBATEIbCKUX 3ajad,
YBAXUTEJIHHOTO OTHOIIEHHUS] K MHEHHUIO OIIMOHEHTOB MpPH OOCYKIECHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPKAHNUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh  POCCHUHCKOM  TI'paXJTaHCKOW  HIACHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH
nepen PonwHo#, ropmoctu 3a CBOM Kpal, cBow PoauHy, CBOW SI3BIK U
KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LICHHOCTHOE OTHOLICHUE K MNPUPOJHOMY HACJIEIUI0 U IMAMATHUKAM
Opuponbl, JocTWkeHusM Poccu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYE;

CIOCOOHOCTH OLICHUBATH BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBIICHUE U
pa3BUTHE OMOJOTHHN, TOHUMAHUS 3HAYCHUST OMOJIOTHH B TTO3HAHUU 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO M 3allUTe
OreuecTBa, OTBETCTBEHHOCTH 32 €r0 CY/Ib0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAaHMUE IYXOBHBIX IEHHOCTENW POCCUUCKOTO HAPOA;

c(hOpPMUPOBAHHOCTh ~ HPABCTBEHHOIO  CO3HAHUSA,  ATUYECKOIO
MOBEJICHHUSI;

CIIOCOOHOCTh OIIEHHWBATh CUTYallMi0O W TMPUHUMATh OCO3HAHHBIC
pelIeHus, OpUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJAUTENSIM, CO3IAHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO TIPUHATUSA [IEHHOCTEM CEMEWHOM KHU3HU B
COOTBETCTBHUH C TpaIUIUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYash OSCTETHKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYHa, OOIIECTBEHHBIX
OTHOILIICHUH;

NOHUMAaHUE SMOIMOHAIBHOTO BO3JIEUCTBHS KUBOW TMPUPOIBI U €€
IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXEHUIO B pa3HbIX BHJIAX HCKYCCTBA,
CTpEMJICHUE MPOSIBIATH Ka4€CTBa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocHMTAaHUAA, (POPMHUPOBAHHUS KYJIbTYPbI
310POBbS ¥ IMOIHOHAJIBLHOT0 0J1aTONOJTy M

MOHUMAHHUE U peain3alus 3J0pOBOro U 0e30macHOro odpasa *KU3HU
(310poBO€ MHUTaHUE, COOIIOJEHUE TUTHEHUYECKUX TMPAaBHI M HODPM,
cOaJIaHCUPOBAHHBIN PEXUM 3aHATUNA U OTABIXA, PETyJsipHas (uznueckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILICHHUS K
cOOCTBEHHOMY (PU3MYECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHUMAHHUE IEHHOCTHU MPAaBUJ WHIUBUAYAIBHOTO W KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHHS B CUTYalUSIX, YTPOXKAIOIIUX 30POBbIO0 U KU3HU
JIIOJIEH;

OCO3HaHWE TIOCIEJACTBUA U HENPUATHUS BPEAHBIX MPUBBIYEK
(ynoTtpeOseHus alnKorosi, HAPKOTUKOB, KypEeHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacCTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K AaKTUBHOM JI€ITEIBHOCTH TEXHOJOTMYECKOM U
COLIMAJIbHOW HAIMpaBICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATh
U CAMOCTOSITEIILHO BBINOJIHATH TAKYIO JIEITEIIbHOCTD;



UHTEpPEC K pa3IMuHbIM cdepam NpodhecCHOHATBHON N1eATeIbHOCTH,
YMEHUE COBepLIaTh OCO3HAHHBIA BbBIOOpP Oyaymieil mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHIO U caMOOOPa30BaHHUIO Ha
IPOTSKEHUH BCEU KU3HU;

7) 3K0JI0TN4eCKOTr0 BOCITUTAHMSA:

9KOJOTMYECKH LEIecCO00pa3HOEe OTHOLIEHHWE K MpPUPOJE Kak
VCTOYHHUKY KU3HU Ha 3eMJI€, OCHOBE €€ CYyILIECTBOBAHMS;

HOBBILIEHUE YPOBHS SKOJOTMYECKOW KYyJNbTYpbl: MpUOOpETEHHE
OMbITAa IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOYKHBIX IOCIEACTBUM
IUI OKPYKAKOILIEN Cpeibl;

OCO3HaHHue T100aIBHOr0 XapaKTepa IKOJIOTUIECKUX MPOOIEeM U MyTel
UX pELICHUS;

CHOCOOHOCTh ~ MCIOJB30BaTh  IMpPHOOpETaeMbple MpU  U3YYEHUH
OMOJIOTMM 3HAHUS W YMEHUS MpPU PEIIeHUH NpoOJieM, CBS3aHHBIX C
palMOHAIIBHBIM TPUPOAOIIONb30BaHUEM (COOJIOIEHNE TPABUI MOBEACHUS
B MPUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECUS B SKOCHCTEMAX,
OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

aKTUBHOE HENpPUITHE ACUCTBUN, NMPUHOCSIIUX BpEA OKpyXkKarolieu
OPUPOAHOW  Cpene, YMEHHE  IPOTHO3UpPOBaTh  HEOJIAroNnpUsITHbIE
JKOJIOTMYECKHE  IOCHEACTBUA  NPEAINPUHUMAEMBIX  JCHCTBUM W
IpeloTBpaIlaTh UX;

HQJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOU
KYJIBTYPBI, OIIBITA JESTEIBHOCTH SKOJIOTMUYECKON HAIPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MMH B TO3HABaTEIbHOM, KOMMYHHKAaTUBHOW U
COLMAIIBHOM MpPAaKTUKE, TOTOBHOCTH K Y4YacTUIO B MPAKTUYECKON
NEeATENBHOCTH 3KOJOTMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKHM M OOILECTBEHHOW IPAKTHKH,
OCHOBAaHHOT'O Ha JMAJNIOre KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIbTYPHOM MHPE;

COBEpULIECHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOM KYyJBTYypbl Kak
CpelCcTBa B3aUMOJECHCTBUS MEXKIY JIOJIbMU U MTO3HAHUS MUPA;



MOHUMAaHHE CrielU(pUKU OMOJIOTUU KaK HAyKH, OCO3HAHUsS €€ POJiu B
GopMUPOBAaHNN  PAMOHATBHOTO  HAYYHOTO  MBIIUICHUS, CO3/JaHUU
LEJIOCTHOTO TNPEJICTaBICHUA 00 OKPYKAIOIIEM MHpPE KaK O €IHHCTBE
OpUpOJbl, dYeloBeKa U  o0mecTBa, B  TO3HAHMM  HPHUPOJHBIX
3aKOHOMEPHOCTEH ¢ pelIeHuH MpoOJieM COXpPaHEHUsS MPUPOHOTO
paBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJII  COBPEMEHHOM
OUBWIM3AIMHU: OOECIeUeHUs] HOBOTO YPOBHS Pa3BUTHS MEIULIUHBL,
CO3JJaHUE  TIEPCIEKTUBHBIX  OMOTEXHOJOTHUW,  CIOCOOHBIX  pemIaTh
pecypcHble TpoOIeMbl pa3BUTHUSL YEIOBEUECTBA, MOMCKA MyTeHW BBIXOAA W3
IJI00AJIbHBIX JKOJIOTMUECKMX IMpolbjeM u olecrieyeHust nepexoia K
YCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (POPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTHYECKUX 3HAHUW B LEISAX
TIOBBIIIICHHSI OOIICH KYyJIbTYphl, €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, Kak
COCTaBHOM 4acTh (YHKIHOHAJBHOHM TI'PaMOTHOCTH  OO0Yy4Yarolluxcs,
bopMupyemoii npu u3yueHuu OUOJIOTHH;

[NOHMMaHUE CYIIHOCTH METOJOB IMO3HAHMS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTYy4YaeMbIe 3HAHMS
JUIsT  aHaiv3a M OOBSCHEHHUSA SBJICHMM  OKpyXalolmero Mupa U
OPOUCXOASAIINX B HEM M3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHBIC
3aKJIIOUEHUS] HA OCHOBE HaY4YHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX C IIEIbIO
MOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEILHO MCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHMS
JUTSA peIeHust TpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHME  LEHHOCTM  HAy4YHOM  JEATEIBbHOCTH, TOTOBHOCTb
OCYIIECTBIISAITh ~ NPOEKTHYD U  HMCCIEIOBATEIbCKYIO  JACSITEIbHOCTD
WHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HaHUW MO OMOJIOTUU
B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yJbTaTbl OCBOGHHS y4eOHOro mpeamera
«buonorusy BKIIOYAIOT: 3HaYUMBbIE Uil (POPMUPOBAHUS MHUPOBO33PEHUS



00yJaromuXxcs: MEXAUCIUIUIMHAPHBIE (MEXIpPEAMETHBIE) OOIICHAyYHbIC
MOHATHS, OTPAKAIOIIME IEJOCTHOCTh HAYYHOW KapTUHBI MHpa |
cnenu@UKy METOJIOB TMO3HAHWMSI, MCIOJIb3YEeMbIX B €CTECTBCHHBIX HayKax
(BeIecTBO, SHEprus, sBJICHWE, TMPOIECC, CHUCTEeMa, HaydHbIH (QakT,
NPUHIIMAI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeI0BaHMUE,
HAOJIFO/ICHUE, HW3MEPEHHE, OKCIIEPUMEHT U JIpYTUe); YHUBEPCATbHBIC
ydeOHbIe neicTBUS (TI03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC)
obOecrieunBaromue GopmMupoBanne GyHKIUOHATHLHOM TPAMOTHOCTH U
COITMAJILHON KOMIIETCHIIMA OO0YYaroIIUXCs; CIIOCOOHOCTh OOyYaromuxcs
UCIIOJIb30BaTh OCBOEHHBIE MEXKJIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE
3HAHWS W YHHBEPCAIbHBIC Y4YeOHBIC JCHCTBUS B IIO3HABATCIHHOU U
COLIMAJIbHOM IIPaKTHKE.

B pesynpraTe m3ydeHus OHMOJOTMH Ha YpPOBHE CPEIHETO OOIIero
obpazoBaHus y oOyuyaromerocs OyayT chOpMHUPOBaHBI IMO3HABATEIIbHBIC
yHUBEpCaAIbHBIC YYeOHBIC NECUCTBHUSA, KOMMYHHUKATHBHBIC YHHBEPCAIbHBIC
y4eOHbIC JCUCTBUS, PETYJIATHUBHBIC YHUBEpCAIbHBIC y4COHBIC ICHCTBUS,
COBMECTHAS JEATECIbHOCTD.

MeranpenMeTHbIe PE3yiabTaThl OCBOSHUSI IIPOTPaMMbl  CPEIHETO
o0111ero oO0pa3oBaHus TOJDKHBI OTPakaTh:

OBjajieHHe YHHMBEPCAJbHBIMH Y4YeOHBIMH TO3HABATEIbHBIMHU
JEeUCTBUSIMMU:

1) 6a30Bble JIOrHUYeCKHE TeHCTBHSA:

CaMOCTOSITeJIbHO (pOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh IIPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWM 3HAHUW TPHUEMBI  JIOTHYECKOTO
MBINIJIEHUS (aHANMKM3a, CHHTE3a, CpaBHEHUS, KiIaccudukauu, o000eHns),
PacKphIBaTh CMBICT OHMOJIOTHYECKUX TMOHATHUN (BBIICIATh UX XapaKTEPHBIC
MIPU3HAKU, YCTAHABJIMBATD CBS3H C IPYTHUMU MOHSATUSIMHU);

OTIpEIENATh IEJIN ICeITCIbHOCTH, 3a/1aBasi MapaMeTPphl U KPUTCPUH UX
JTOCTKCHUSI, COOTHOCUTh PE3YIbTaThl JEATEIBHOCTH C IOCTaBICHHBIMHU
LCIISIMU;

WCIIOJIb30BaTh OMOJOTHYECKHE TIOHATHUS IS OOBsICHEHUS (DAKTOB M
SABJICHUU KUBOW TIPUPO/IBIL;



CTPOUTH JIOTHYECKUE paCCyXICHUs (MHAYKTUBHBIC, TEAYKTUBHBIC, 110
AQHAJIOTUH),  BBIABIATH  3aKOHOMEPHOCTH M TNPOTHBOPEYHS B
paccMaTpUBaEMBbIX SBJICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

NPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBa ISl TPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€ii W OTHOIIGHWH B H3Y4aeMbIX OMOJOTHYECKHIX
00BeKTaxX, a TakKe WPOTUBOPEYHMA pA3HOTO pOJA, BBISIBICHHBIX B
pPasTUIHBIX WHOOPMAITMOHHBIX UCTOYHUKAX;

paspabaThiBaTh IUTAH pelieHus MNpoOJeMbl C Y4€TOM aHaim3a
UMEIOIINUXCSl MAaTEPUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JESATEIBHOCTH, OIICHHBATh COOTBETCTBHE
PE3yIABTATOB MEJISIM, OIICHUBATh PUCKH MTOCIICICTBHI ICITEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH pPadOTy B YCIOBUAX pEaIbHOTO,
BUPTYaAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBAaTh KPEATHBHOE MBINUICHHE TPU PEIICHUU KU3HEHHBIX
npooseMm.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE H1eiiCTBUSA:

BIAJCTh HABBIKAMH Y4YEOHO-UCCIEAOBATEIIbCKOM M MPOCKTHOM
NeSTeTbHOCTH, HABBIKAMHM pa3pelieHuss MpooOsieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K  CaMOCTOSITEIbHOMY TIOMCKY METOJOB  PEIICHUS
MPAKTUYCCKUX 3aJa4, IPUMEHCHUIO PAa3JIMYHBIX METOO0B ITO3HAHMS;

WCIIOJIB30BaTh PA3IMYHBIE BUABI JCATEIHHOCTH TI0 TOJYyYCHHUIO
HOBOTO 3HAHUS, €T0 WHTEPIpPETAINH, TPEOOPa30BAHUI0 U MPUMECHECHHIO B
y4eOHBIX CUTYAIUSIX, B TOM YHCIIE MMPU CO3JaHUH YUICOHBIX U COIUATBHBIX
IIPOEKTOB;

dbopMHupOBaTE HAYYHBIM THI MBIIUICHHS, BIAJCTh HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHA U METOJAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIHHOM
NEeSTEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISBIISATh  TIPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJM3UPOBATh
3a/laqy, BBIJBUTATh THUIOTE3y €€ PEIICHUs, HAaXOAWTh apTyMEHTBI IS
JI0KA3aTeNbCTBA CBOMX YTBEP)KICHUI, 3aJaBaTh MapameTpbl U KPUTEPUHU
pelIeHus;

aHAJIM3WPOBATh MOJNYYCHHBIC B XOJI€ PEHICHHS 3aJadd pPe3yiIbTaThl,
KPUTHYCCKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MCHCHHE B
HOBBIX yCIIOBHSIX;



JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBI MMOUCK TMEpPeHOca CPEeACTB H
Croco00B JeMCTBHS B MPO(PECCHOHANBHYIO CPELLY;

yMETh TEPEHOCUTh 3HAHWA B TIO3HABATEIBHYIO M MPAKTHUYECKYIO
00J1aCTH )KU3HEIEATEIbHOCTH;

YMETh UHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIBUTATh HOBBIC HJCH, MpeaiaraTh OPHUTHHAILHBIC TOAXOABl H
peIIeHus, CTaBUTh MPOOJIEMbl U 3aJa4M, JOMYCKAIONIUEe aJbTePHATHBHbBIC
penieHus.

3) pabora ¢ unpopmanueii:

OPHUEHTHUPOBATLCSA B PA3IMYHBIX HMCTOYHHMKAX HHGPOpMAHH (TEKCTE
y4eOHOTro MocoOus, HAyYHO-TIOIYJISIPHOM JUTEpAType, OHOIOTHYECKUX
CJIOBapsAX M CIPAaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe),
aHAIM3UPOBaTh MH(MOPMAIUIO PA3IMYHBIX BUIOB U (POPM NpECTaBICHUS,
KPUTHYCCKU OIICHUBATH €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTb;

(dbopMyIMpOBaTh 3alpPOChl W MPUMEHATH Pa3IMYHBIE METOJBI TIPH
NMOWICKe W O0TOOpe Owmonornyeckod uHOpMaIUU, HEOOXOAMMOU IS
BBITIOJIHEHUS YY€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS UH(GOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHMH, COBEPIICHCTBOBATh KYJbTYPY aKTHBHOTO
WCTIOJIb30BAHUS PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHUMAIBHYIO (OpMy TpencTaBlICHUS
ounosorndyeckor MHPopMaruu (cCxembl, rpaduKy, JUarpaMMbl, TaOJIMIIBI,
PUCYHKH U APYToOe);

UCTIONb30BaTh HAYYHBIH S3bIK B KadecTBE CpEACTBa MpH paboTe ¢
Ounosnorndeckoi WHGOPMAIHMEH: MPUMEHATh XUMUYECKUE, (QU3HUECKUE H
MaTeMaTU4YeCKUue 3HAaKM W CHUMBOJIBI, (GopMmyisl, abOpeBuatypy,
HOMEHKJIATypy,  HCIOJb30BaTh W  MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH;

BJIAJCTh HAaBBIKAMH pACMO3HABaHWS W 3alIUThl  WHGOPMAIIIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBianenue YHHMBepPCAJIbHBIMH KOMMYHHUKATUBHBIMH
AeCTBUAMM:

1) o01enme:



OCYLIECTBJISATh KOMMYHMKAIlMM BO BceX cdepax >XHU3HU, AKTHUBHO
y4acTBOBaTh B JUAJOre WM JUCKYCCHH IO CYLIECTBY OOCYKIAEMOM TEMBbI
(yMeHHE 3aJaBaTh BONPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS ~ IIpeUlaraéMou  3aJadd, y4YUTBIBAaTb  HHTEPECHl WU
COTJIACOBAHHOCTD MO3UIUI IPYTUX YYaCTHUKOB AMAJIOTa WIN AUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBAa  OOILIEHUSA, MOHUMATh
3HAYEHUE  COLUMAJIBHBIX  3HAKOB,  IPEANOCBUIOK  BO3HUKHOBEHUSA
KOHQIIMKTHBIX ~CHUTYyalllif, yMeTb CMsIrdarb KOH(DJIUKTBI M BECTU
IIEPETOBOPHI;

BJA/JETh pA3IMYHBIMU croco0aMu OOIIEHUS U B3aUMOJCHCTBUS,
NOHUMATh HAMEPEHUS JPYTUX JIIOAEH, TPOSBIATH YBAXKUTEIBHOE
OTHOIIIEHHE K COOECeTHUKY M B KOPPEKTHOH Qopme PopMyIupoBaTh CBOU
BO3PAKEHUS,;

pa3BEPHYTO M JIOTHYHO M3Jararb CBOK TOYKY 3pEHUs C
VICTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) coBMecTHas AeSITEJIbHOCTD:

NOHMMAThb W  HUCIOJB30BaTh  IPEUMYIIECTBA KOMAHAHOW U
UHIUBUIyaIbHOW pPabOThl TpU pPEIICHHH OWOJOTHYECKON MpoOIIeMBbl,
00OCHOBBIBaTh ~ HEOOXOJUMOCTb  NPUMEHEHHUS  IPyHHoBbIX  (opM
B3aUMMOJICUCTBUS NPU PELICHUH YUYEeOHOU 3a/1auu;

BbIOMpAaTh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUU C YYETOM
OOIINX UHTEPECOB M BO3MOXKHOCTEN Ka)/JI0r0 jieHa KOJIJICKTUBA;

IPUHUMATh LEJIH COBMECTHOM JEATEIBHOCTH, OPIaHW30BBIBAaTh U
KOOpIMHUPOBAaTh JEUCTBUA MO €€ JOCTHKEHUIO: COCTABJIATH IUIaH
JNEUCTBUM, pacTpeaeNsiTh POJId ¢ YYETOM MHEHMM YYaCTHHKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4y€CTBO CBOETO BKJIaJa U KaKIOTO y4aCTHUKA KOMaH]IbI
B OOIIMI1 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh MJEU C MO3WLHUH HOBWU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh NO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUIIUATUBHBIM.

Ogy1aieHHe YHUBEPCAIbHBIMH PeryJITHBHBIMH ACHCTBUAMMU:

1) camoopranusanus:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISIBICHUS MTPOOJIEM U UX
pelIeHust B )KU3HEHHBIX U YYECOHBIX CUTYaLIUSIX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUN 1IeJIEBbIE U CMBICIIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUSIX M TOCTYNKAax MO OTHOUIEHUIO K YKHUBOWU
IPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYIKAKOIINX;

CaMOCTOATENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JI€ATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4 B
00pa3oBaTeNbHOMN ACSITEIILHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSATENIbHO COCTAaBJISITh IUIAH DPEIICHUS MPOOJIEMBI C YUYETOM
UMEIOILIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTCHHI;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM;

paclMpsATh paMKA y4yeOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUH;

JenaTh  OCO3HAHHBIM  BBIOOpP, apPryMEHTHUpPOBaTh €ro, Oparth
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATH (POPMUPOBAHUIO M TIPOSBIICHUIO IITUPOKOU 3Py AUITHH
B Pa3HbIX 00JIACTSIX 3HAHUH, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN
Y KyJbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTh KOPPEKTUBBHI B
NEeATENBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BJIAJICTh HABBIKAMHM I[103HABATEIBHOW pe(lIeKCUU KaKk OCO3HAHMS
COBEpLIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pEeQIEKCUH JI1 OLIEHKU CHUTYyalluH,
BbIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEUIEHUS 110 UX
CHUKEHHIO;

MPUHUMATh MOTUBBI U apTyYMEHTBI JPYTUX MPU aHAIU3€E Pe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB
NEeSATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;



pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.
MNPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS COAECPKAHUS YIEOHOTO MpeaMeTa
«buonorus» Ha yriyOnEHHOM ypOBHE OpPUEHTHUPOBAHBI Ha OOecreYeHHe
npopuiabHOro oOyueHus oOydaronuxcsi Ouosoruu. OHM  BKIIOYAIOT:
cnenuduyueckre s OWOJIOTMHM HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
JEUCTBUN 1O OCBOCHHUIO, WHTEPHPETANMH W TPEOOPa30BAHUIO 3HAHUH,
BUJIBI JICSITENBHOCTH IO MOJIYYEHUIO HOBBIX 3HAHUM U MX NMPUMEHEHUIO B
pa3IMUHBIX YYEOHBIX, a TaKX€ B peaJbHBIX KU3HEHHBIX CHUTYaIlUsX.
[IpenMeTHbIe pe3yabTaThl MPEACTABICHBI MO TOJaM U3yUCHHUS.

[IpenMeTtHbie pe3ysibTaThl OCBOCHUS yueOHOTro npeamera «buonorus»
B 10 Knacce NOIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHMU €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, B TO3HAHUU 3aKOHOB IPHUPOABI U PELICHUH MPOOJIEM palliOHATBHOTO
IPUPOAOIIONH30BaHUS, O BKJIAJC POCCHUUCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

BJIAJICHUE CHUCTEMON OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIArarIIre OUOJIOTUYECKUE TEPMUHBI U MOHITUSL (3)KU3Hb, KJIETKA,
OpraHu3M, MeTadoJIn3M, rOMEOCTas3, CaMOpETyJIALMS,
CaMOBOCIIPOM3BEACHUE, HACIEACTBEHHOCTb, HW3MEHYMBOCTb, POCT U
pa3BuTHe), Ouosorunueckue teopuu (kierounas teopus T. [lIBanna, M.
[Inerinena, P. BupxoBa, XpOMOCOMHasi TE€OpHUs HACJIEICTBEHHOCTH T.
Moprana), yuenuss (H. W. BaBuioBa — o neHTpax MHoOrooopasus u
MIPOUCXOXKJIEHNUS  KYJbTYPHBIX pAcTEeHHWI), 3aKOHBI (eAMHOOOpa3us
NOTOMKOB  NI€PBOrO  TMOKOJIEHUS, pACLUCIUICHUS, YHUCTOTHI  T[aMeT,
He3aBUCHUMOro HacienoBaHus [. Menzaens, rOMOJIOTMYECKUX PSAIOB B
HaciencTBeHHoM  u3MeHuuBoctd H. W, BaBuioBa), mnpuHUHMIIBI
(KOMILJIEMEHTapHOCTH);

BIIAJICHUE OCHOBHBIMU MeToJaMu Hay4YHOTO MO3HAHMUS,
UCIIOJIb3yeMbIX B OHMOJOTMYECKUX HCCIIECIOBAHUAX IKUBBIX OOBEKTOB
(onucaHue, U3MepeHue, HaOJI0IeHUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKUA: BHUPYCOB, KIETOK
MPOKAPUOT U AYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB,



B TOM uwmcie Oakrtepuii, rpuOOB, pacCTCHMii, >XMBOTHBIX M 4YEJIOBEKa,
CTPOCHHSI OpPTraHOB U CHUCTEM OpPraHOB PACTEHMM, >KMBOTHBIX, YEJIOBEKa,
IPOLECCOB KHUZHEACITEIPHOCTH, MPOTEKAIOIINX B OPraHU3Max pPacTeHHI,
KUBOTHBIX M YEJIOBEKa, OWOJIOTMYECKUX IIPOIIECCOB: OOMEHa BEIIECTB
(MeTaboM3M), TpPEBpaIlleHUs] DSHEPruu, OpOKEHHS, aBTOTPOPHOIO U
reTepoTpo(PHOro TUMOB NMUTaHUA, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a,
Melio3a, raMeToreHe3a, AMOpPHOTeHe3a, MOCTAIMOPHUOHAIBLHOIO Pa3BUTHS,
Pa3MHOXKEHHUS, WHAMBUAYAIbHOIO pAa3BUTUS OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

yYMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXAY OpPraHOMJAMH KJIETKU U
uX QYHKIUSIMH, CTPOCHHEM KIETOK Pa3HBIX TKaHEW M WX (DYHKIUAMHU,
MEXJy OpraHaMd M CHCTEMaMH OpraHOB y pAacTEHHM, »XUBOTHBIX U
YeJioBeKa U UX (DYHKIMSAMHU, MEXKIY CHCTEMaMHi OPTraHOB U UX (DYHKIMSIMHU,
MEXAYy OdTanmamMud OOMEHa BEIECTB, JTalamMu KJIETOYHOTO IMKIa W
KU3HEHHBIX I[UKIOB OpPraHU3MOB, dTarlaMH 3MOPHOHAIBLHOTO pPa3BUTHS,
TF€HOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (haKTOpaMu Cpeibl OOUTaHuUS;

YMEHUE BBISBIATH OTIWYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM
YuClie paCTEHUH, )KUBOTHBIX U YEJIOBEKA;

yMEHUe UCII0JIb30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMHMHOJIOTHMIO M CHMBOJHMKY JJs JOKa3aTelbCTBa
POJICTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX TPYIIII;

yMEHUE pemniaTh OWOJOTHYECKHE 3a7a4d, BBISBISATH NPHUYUHHO-
CIEICTBEHHBIC  CBSI3M  MEXKIY  HCCIEAYEeMbIMH  OMOJOTUYECKUMHU
npoleccaMd U SIBJICHUSIMH, JielaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHHUU
MIOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHble H TMPAKTUYECKUE paboThI,
coOmoaTh mpaBwia Tpu  paboTe ¢  y4eOHBIM U JaOOpPATOPHBIM
o0opyI0BaHUEM;

YMEHHE BBIJIBUTATh TUTIOTE3bI, MMPOBEPATh MX IKCIEPUMEHTATBHBIMU
cpeactBamu,  GOpMyIMpys  LeTdb  WCCIEIOBAaHHs,  AaHATU3UPOBATH
MOJTYYCHHBIC PE3YJIbTATHI U JIETIATh BHIBOBL;

YMEHHME Y4yacTBOBaTb B YyueOHO-HCCIIEJJOBATEIbCKON paboTe 110
OMOJIOTUH, JKOJIOTMM M MEIUILIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX
HAYYHBIX OOIIECTB, W MyOJIMYHO MPEACTABIATh MOJyYEHHBIC PE3yJbTaThl
Ha YYCHHUECKUX KOH(PEPEHIIUX;



YMEHHE OIIEHUBATh 3TUUECKHE aCIEeKThl COBPEMEHHBIX MCCIIe0BaHUMN
B o0nactu OHONOTMM W MEIULUMHBI (KJIOHHUPOBAHUE, HCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HAMpaBICHHOE UW3MEHEHHE TIE€HOMa U CO3JjaHue
TPAHCTE€HHBIX OPTaHU3MOB);

yMEHUe OCYUIECTBIISThH OCO3HAHHBIN BBIOOD Oyayiein
npoeCCUOHANILHON JIEATEIbBHOCTH B 00JlacTU OWOJOTUM, MEAUIINHBI,
OMOTEXHOJOTUM, BETEPUHAPUU, CEIIbCKOIO  XO35HUCTBa,  MUIIECBOU
IPOMBIIINICHHOCTH, YIIIyOJISITh MO3HABATEIbHBIM WHTEPEC, HAMPABICHHBIN
HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccud U MPOAOHKEHHE
OMOJIOTUYECKOTO oOpa3oBaHuUs B OpraHu3alusIx CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTHbie pe3ysbTaThl OCBOCHUS yueOHOTO npeamera «buonorus»
B 11 Knacce NOMKHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpPA, B IO3HAHWU 3aKOHOB MPUPOJBI U PELICHUU
IKOJIOTHYECKUX TMPOOJIEM YeIIOBEYECTBA, a TAK)KE€ B PEIICHUH BOIPOCOB
PaIMOHAIIBHOTO MPUPOOTOIL30BaHMS, U B (DOPMUPOBAHUH 1IEHHOCTHOTO
OTHOUIEHUSI K TMPHUpPOJIe, OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CHUCTEMOM OHMOJIOTMYECKMX 3HAaHUW, KOTopas
BKJIIOYAET OIpEJEICHUS W TMOHMMAaHWE CYIIHOCTH OCHOBOIOJIATarOIINX
OMOJIOTMYECKUX TEPMHUHOB M TOHATHH (BUI, JKOCHUCTeMa, Ouocdepa),
Ouosnornyeckue Teopuud  (dBomroumoHHas —Teopus Y.  JlapBuHa,
CUHTeTHUYeCcKas Teopust sBotonnn), yuenus (A. H. CeBepiioBa — 0 nyTsx u
HampaBieHusx sBomonuu, B.M. Bepnamckoro — o OGumocdepe), 3aKOHBI
(renernyeckoro paBHoBecus J[x. Xapau u B. Baitnbepra, 3apospiiieBoro
cxonctBa K. M. bapa), npaBuna (Muaumyma 1O. JInbuxa, s3KoI0rudeckon
MUPaMUJIbl SHEPTHM ), TUTIOTe3bI (Tunote3a «mupa PHK» V. ['unbepra);

YMEHHUE BJIaJA€Th OCHOBHBIMU METOJIaMM HAy4YHOTO IO3HAHMUS,
UCIIOJIb3yEeMBbIMA B OHMOJOTHYECKUX HCCIICIOBAHUAX KUBBIX OOBEKTOB M
sKocucTeM  (omHcaHWe, W3MEpeHue, HaOJIeHne, JOKCIIEPUMEHT),
croco0aMu BBISIBJICHUS U OIICHKH aHTPOIOT€HHBIX U3MEHEHHUM B PUPOJIE;

YMEHHUE BBIJICSATh CYIIECTBEHHbIC TPU3HAKU: BUJIOB, OMOTE€OIIEHO30B,
sKocucTeM U Ouocdeppl, CTAOMIM3BHPYIOLWIErO,  JABWXKYILIETO U



pa3phIBAIOIIETO  €CTECTBEHHOTO  OTOOpa,  a/UIOMaTpU4ecKoro U
CUMIATPUYECKOTO BHI000PA30BAHMS, BIUSHUS JABIKYIIUX CHII BOJIOLNN
HAa TEHO(OHI MOMYJANNUUA, MPUCTOCOOTICHHOCTH OPTraHU3MOB K Cpefe
oOuTaHus, YepeI0BaHMs HATIPABJICHUM SBOJIOINH, KPYTOBOPOTA BEIIECTB U
MOTOKA HEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY MPOIIECCAMH IBOJIOIUH,
ABWKYIIMMH ~ CHJIAMH  aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU  Pa3IUYHbBIX
HKOCHCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBISBJISATh OTJIUYHUTENIbHBIE TPU3HAKA HKUBBIX CHCTEM,
IPUCIOCOOJICHHOCTh BHUIOB K cpele oOOUTaHMs, aOMOTUYECKHX W
OMOTHYECKNX KOMITIOHEHTOB JKOCHCTEM, B3aMMOCBSI3€H OpPraHW3MOB B
cooOIllecCTBaX, AaHTPOMOTEHHBIX W3MEHEHUH B HKOCHCTEMax CBOEH
MECTHOCTH;

yMEHUE UCII0JIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMHHOJIOTHMIO M CHMBOJHKY JJs JOKa3aTelbCTBa
pPOJICTBA OPraHM3MOB pAa3HBIX CHUCTEMATHUECKUX TPYII, B3aHUMOCBS3U
OpraHM3MOB M Cpelnbl OOWTaHWA, EAMHCTBA YEJIIOBEYECKHX pac,
HEOOXOMMOCTH COXpPAHEHUsS MHOToO0Opa3usi BUIOB M JKOCHUCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;

YMEHHE pemaTh OHOJOTHYECKHE 3aJaud, BBIABIATH MPUIHNHHO-
CIIEICTBEHHBIE  CBS3M  MEXAY  HCCIEIyeMbIMH  OHOJOTHMYECKUMU
poleccaM U SIBJICHUSIMH, JIeJaTh BBIBOJBI M MPOTHO3HI HA OCHOBaHUH
MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIMOJHATH J1a0OpaTOpHble M MPAKTUYECKHUE paboThl,
coOnmoaTh mpaBwia MOpu paboTe ¢ Yy4eOHBIM U JaOOPATOPHBIM
000pyI0BaHUEM,;

YMEHHUE BBIJIBUTATh THIOTE3bI, MPOBEPATh X AKCICPUMEHTAIHLHBIMHU
cpeactBamu,  GOpMyIupys  I1IeJib  UCCJENOBAaHMS,  aHAIM3UPOBATH
TIOJTyYEHHBIC PE3yIbTAThI U ICTaTh BBIBOJIBL

YMEHUE YYacTBOBaThb B Yy4eOHO-HCCIEIOBATENbCKON pabore 1o
OMOJNIOrMH, JKOJIOTUM M MEIUIMHE, MPOBOAUMONW Ha 0a3e MIKOJbHBIX
HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABISATH MOJYyUYECHHBIE PE3yJIbTAThI
HA YYEHUYECKUX KOH(DEPEHIUSX;



yMEHHUE OIICHUBATH THUITOTE3bl U TEOPUHU O TMPOMCXOXKICHHUH >KH3HHU,
YeJIOBeKa W YEJIOBEUECKHX pac, O MPUYWHAX, TOCIEACTBUAX U CITOCO0ax
IIPEeIOTBpAIICHUS TII00aTbHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBJISTh OCO3HAHHBIN BBIOOD Oymyrieit
npodeccoHanbHON JAESITENIbHOCTH B 00JacTH  OMOJIOTUM, HKOJIOTHUH,
NPUPOAOIIONB30BAHUS,  MEAUIIMHBI,  OMOTEXHOJOTHH,  TICUXOJIOTHH,
BETCPUHAPHUH, CEIBLCKOTO XO3MMCTBAa, MHINEBOW IPOMBIITUICHHOCTH,
yIayOnsaTh TO3HABATENbHBI WHTEpPEC, HANpPAaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Tpodeccur U MPOJOIKEHHE OMOJIOTHYECKOTOo
0o0pa3oBaHMsI B OpraHU3aLUSIX CPEIHEro Mpo(ecCHOHAIBLHOTO U BBICIIETO
o0pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMmeHoBaHue
n/ pa3nesioB  TeM
n NMpOrpamMmbl

buonorus kak Hayka
JKuBble cucTeMBl U NX
U3y4yeHue

buonorns kieTkn
XuMu4uecKkas
OpraHu3aIus KIETKU
Crpoenue u GyHKIUHA
KJICTKH

OOMeH BeIIeCTB U
MpEeBpaIICHUE SHEPTUU
B KJIETKE
HacnencrBenHas
uHpOpManus U

peanmzanus €€ B KIIETKE

JKU3HeHHBIN UK
KJIETKU

Crpoenue u GyHKIUA

KoanuecTBO 4acoB

Bcero

10

17

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5

1.5

JuexkTpoHHbIe (LU poBbBIEL)
o0pa3oBaTe/ibHbIE PeCypPChI



OpraHU3MOB

PasmuoxeHue n

10 pa3BUTHE OPraHU3MOB
['eneTuka — Hayka o

1 HACJIEICTBEHHOCTU U
M3MEHYUBOCTHU
OpraHU3MOB

12 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH
M3MEHYHUBOCTH

14 I'eneruka yenoBeka

15 Cenexuusi OpraHu3MoB
buorexnonorus u

16 CHUHTETHYECKAs
Oouosorus

17 Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

10

102

1.5

0.5

0.5

13



11 KNIACC

Ne
n/
n

HaumenoBanue KoaugecTBo 4acos

pa3iaesioB U TeM
NPOrpaMMblI

Bcero

3apoKeHUE U pa3BUTHE
IBOJFOIIMOHHBIX
MPEJCTABICHUH B
ouosoruu

Muxkpo3BontoLus u eé 14
pe3yIbTaTh

MaxkposBosmronus u eé
pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU HA 15
3emie

IIpoucxoxaeHue
YeJI0BEKa — 10
AHTPOIIOT€HE3

DKOJIOTHsl — HayKa O
B3aUMOOTHOUIEHUSX

OpPraHU3MOB U 3
HaJIOpraHU3MEHHBIX

CHCTEM C OKpY>Karolen

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

DJIeKTpPOHHBIe (HM(pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl



10

11

12

cpenoit

OpranusMsl 1 cpesia
oOuTaHuA

DKoJIOrus BUIOB U
MOMYJIALAN

DKoJIOrus COOOIICCTB.
DKOJIOTHYECKHUE
CHCTEMBI

Bbuocdepa — rmobanpHas
IKOCUCTEMA

YeoBek U
OKpY’KaroIias cpena

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

9 1.5
9 0.5
12 0.5
6
6
8
102 0 7.5






IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne

n/ Tema ypoxka
n

Buonorus kak KOMITJIEKCHAsI
HayKa U KaK 4acTh
COBPEMEHHOTO 00IIecTBa

JKuBEIE CHUCTEMEBI U UX
CBOWICTBA

YpoBHeBas oprann3anus
KHBBIX CUCTEM

Hcropust OTKpbITUS U
U3Yy4YEeHUs KIIETKU.
Kiterounas teopus

Meto1ibl MONEKYIISIPHOM U
KJIETOYHOM OHooruu.
[TpakTuyeckas padora
«HM3ydenne MeTo10B
KJIETOYHOM OHoioruu
(xpomarorpadus,
anexTpodopes,

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue

padoTbI

0.5

JlaTa
U3YYCHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcebl



10

11

12

nuddepeHnraibHoe
nentpudyruposanue, [111P)»
XUMHYECKUN COCTAB KIETKU

MunepanbHbIe BenecTBa
KJIETKH, UX OHOJIOTHYeCKast
poJib

Oprannueckue BenecTBa
KJIETKU — O€JIKH.
JlaGopartopHnas pabota
«O06Hapyx)eHHue 6eJIKOB ¢
MOMOIIbI0 KAYECTBEHHBIX
peaxkuuin

CaoiicTBa, K1accuuKaius u
byHKIIMHA OEIKOB

Oprannueckue BeIiecTBa
KJICTKU — YIJICBOABI

OpFaHI/ILIeCKI/Ie BCIICCTBA
KJIICTKHU — JIMIIMABI

HykIiienHOBBIE KHCITOTHI.
JHK u PHK. JlabopaTopHas
pabora «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAHH3MOBY

0.5

0.5



13

14

15

16

17

18

19

Crtpoenue u ¢pynkiuu ATO.
Hpyrue
HYKJIE03uaTpr(OChaThI
(HT®)

CexBenupoBanue JIHK.
MeTo1bI TEHOMHKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

Meroas!l CTpyKTYpHOHR
ouonoruu

Tumrsl KIeToK.
[Ipokapuotrueckas KieTka

CrpoeHne 3yKapuoTHYECKOU
kieTku. [Ipaktnueckas
pabota «/3y4yeHne CBONCTB
KJIETOYHOM MeMOpaHb»

IToBepXHOCTHBIN anmapar
KIIETKU

OnHoMeMOpaHHBbIE
OpTaHOMIBI KJIETKH.
[TpakTnueckas padbora
«3yueHne nBUKEHUS
LIUTOILIA3MBI B
PACTUTENBHBIX KIIETKaX»

0.5

0.5



20

21

22

23

24

[TonmyaBTOHOMHBIE
OpPraHOM/IbI KJIETKH:
MHUTOXOH/IPHH, TUIACTHIBL.
Jlaboparopnas pabota
«HccnenoBanue miasmonusa
U JIeIUIa3MOJIn3a B
PaACTUTENBHBIX KIETKAX)

HememOpaHHbIe OpraHOU/IbI
KIIETKU

Crpoenue u pyHKIMHU Aapa

CpaBHuTeNbHAS
XapaKTEePUCTHUKA KIETOK
sykapuoT. JlaboparopHas
pabora «/3ydeHne cTpoeHus
KJIETOK Pa3IIMIHBIX
OpPTraHU3MOBY

AccuMundnus u
JTUCCUMUIISALINAS — JBE
CTOpPOHBI MeTado0IU3Ma.
Tumbel oOMeHa BEIecTB.
JlaGoparopnas pabota
«/3yueHne KaTaTuTH4YeCKOM
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIa3bl UIN
KaTasas3bl)»

0.5

0.5



25

26

27

28

29

30

31

depMeHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTabonu3ma.
Jlaboparopnas pabota
«M3yuenue
(bepMEHTaTUBHOTO
paciierieHus epoKCuIa
BOJIOPOJIa B PACTHTENBHBIX
KHBOTHBIX KJIETKAX)

benku-akTuBaTOpHI M OEIIKU-
MHTUOUTOPHI

ABTOTpOdHBINI TUIT 0OMEHA
BEIIIECTB

dorocunTe’

XemocuHte3. JlaboparopHas
pabota «CpaBHeHue
nporeccoB poTocHHTE3a U
XEMOCHHTE3a»

AHa’poOHBIE OPraHU3MBI.
Bupl Opoxenust.
JlaGopatopHas pabota
«CpaBHEHHE IPOLIECCOB
OpOKEHUS U JIBIXAHUSDY

AspoOHBIE OPraHU3MBI.

0.5

0.5



32

33

34

35

36

37

38

39

DTarbl SHEPreTHIECKOro
oOMeHa

OHeprusi MEMOPaHHOTO
rpajleHTa MpOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peakuuu matpuyHoro
CHHTE3a

Tpanckpunuus —
MatpuuHblidi cuHTe3 PHK
Tpancnanus u e€ sramnbl

KomupoBanue aMHHOKHCIIOT.
Pons pubocom B OuocunTe3e
Oenka

Opranuzanus reHoma y
MPOKAPUOT U DYKApUOT

MounekyapHbIE MEXaHU3MBbI
AKCIIPECCUU T'€HOB Y
9YKapHOT

Bupycsl — BHEKIIETOUHBIE
(bopMBI )KHU3HU U
00JMraTHbIe Mapa3uThl.
[TpakTnueckas pabora
«Cozanue MoJeNu BUpycay

0.5



40

41

42
43

44

45

46

47

48

49

Bupycusble 3a0601eBaHus
4eJI0BEKa, )KUBOTHBIX,
pacTeHuit

Hanorexuosornu B
OHMOJIOTUN U MEIUIINHE

JKv3HEHHBII IHUKII KIIETKU
Martpuussiii cunares JJHK

Xpomocomsl. JlabopaTopHas
pabota «M3y4yeHue
XpOMOCOM Ha TOTOBBIX
MHUKpOIpenapaTax»

I[CJ'IGHI/IC KJICTKHU — MHUTO3

Tunsl knetok. Kaprokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmronenue
MHUTO3a B KJIETKaX KOHYHUKA
KOpeIlKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax)»

Perynsanus ;xM3HEHHOTO
LIMKJIA KJIETOK

OpranusM Kak eIMHOE LEI0e
TkaHu pacTeHHil.
Jlaboparopnas pabota
«M3yuenue TkaHen

0.5

0.5

0.5



50

51

52
53
54

55

56

57

58

59

pacTeHuin»

TkaHU )KUBOTHBIX U
yenoBeka. JlaboparopHas
pabora «M3yuenue Tkanei
JKHUBOTHBIX»

Opransl. CucreMpl OpraHoB.
JlaGopatopHas pabota
«HM3y4enue opraHos
LIBETKOBOT'O PAaCTCHUS»

Omnopa Tena OpraHu3MoB
JIBM>KE€HHE OpPraHn3MOB
IIuranue opranu3smMoB

IInTanne MO3BOHOYHBIX
JKMBOTHBIX.
[TumeBapuTenpHas cucrema
YyeJIoOBeKa

JIpIxaHue opranu3smMoB

JIpIXxaHu€e MO3BOHOYHBIX
JKABOTHBIX U YEJIOBEKA
Tpancnopt BemecTs y
OpPraHU3MOB

KposeHocHas cucrema
ITO3BOHOYHBIX )KMBOTHBIX U
4eJI0OBEKa

0.5

0.5



60
61

62

63

64

65

66
67

68

69

70

71

Beinenenue y oprann3moB
3amuTa y OpraHu3MoB

NmmyHnHas cuctema
YelioBeKa

Paznpaxumocts u
peryanusa y OpraHu3MoB

['ymopanbHast peryasuus u
SHIOKpPUHHAs CHCTEMA
YKUBOTHBIX U YEJIOBEKa

DopMbI pa3MHOKEHHUS
OpraHU3MOB

[TonoBoe pazmMHOKEHUE
Meiios

I'amerorenes. O0pa3oBaHue

H Ppa3BUTHE MTOJOBBIX KJIECTOK.

JlaGopartopnas pabota
«U3ydenue crpoeHHs

ITIOJIOBBIX KJICTOK Ha I'OTOBBIX

MHKpOIpenapaTax»
NunuBuyansHOE pa3BUTHE
OpPraHU3MOB — OHTOT'€HE3

3akiazKa OpraHoB U TKaHEU
M3 3apOAbIIICBLIX JIMCTKOB

Poct Pa3BUTHC )KUBOTHBIX.

0.5

0.5



72

73

74

75

JlaGopartopHnast pabota
«BpIsIBIICHNE TPU3HAKOB
CXOJICTBA 3apO/IbIIIeH
MO3BOHOYHBIX JKUBOTHBIX)

PasmHOxeHMe U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CTpoeHHE OPraHOB
Pa3sMHOXEHHUS BBICLINX
pacTeHun»

Uctopus cranoBieHus u
Pa3BUTHUS TCHETUKH KaK
HayKH

OCHOBHBIC TIOHSTHUS U
CHUMBOJIBI T€HETHKH.
JlaGoparopnas pabota
«JIpo3oduina kak 00BEKT
TeHETUYECKUX
UCCIIeTOBaHUID)

3aKOHOMEPHOCTHU
HaCJICIOBAaHHSI TPH3HAKOB.
MonorubpuaHoe
CKpEIIMBaHHE.
[TpakTHueckas padboTa
"N3y4yeHue pe3yspTaToB
MOHOTHOPHUIHOTO

0.5

0.5

0.5



76

77

78

79

80

81

82

83

84

CKpeIIMBaHus y 1p0o30(uisr"

[{uTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEIBaHHS

AHanuzupyroiee
ckpemuBanue. HenonHoe
JIOMUHUPOBaHUE

JurnbpuaHoe CKpenmrBaHue.
[TpakTnyeckas padora
«W3yueHue pe3ynpTaToB
TUTHOPHUIHOTO CKPEIUBAHUS
y IpO30(QHITBD»

[luTonormyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHMS
CuemnieHHOE HaclieIOBaHUE
MIPU3HAKOB

XpoMOCOMHas TeOpus
HAaCJIeJICTBEHHOCTHU
['eneruka nona

I'eHoTun kak 1eaocTHas
cucrtema

['eneTnueckuii KOHTPOJb
pa3BUTHUS PACTEHUH,
J)KUBOTHBIX U YEJIOBEKA

0.5



85

86

87

88

89

90

N3MeHYMBOCTh IPU3HAKOB.
Bunnr namMeHuYnBOCTH

MonudukanronHas
U3MEHYUBOCTh
Bapuanuonnslii psg u
BapUaLMOHHAs KpUBasl.
JlaGopatopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MoAU(UKAITMOHHON
n3MeH4nuBOCTH. [TocTpoenue
BapHAIIOHHOTO psla U
BapHaIlMOHHON KPUBOW»

I'emoTunmueckas
N3MEHUYNBOCTD.
Komb6unatusHast
H3MEHYHBOCTh

MyTrauronHas
W3MCHUYUBOCTb.
[IpakTuueckas pabora
«MyTtanuu y apo3oduiisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH

0.5

0.5



91

92

93

94

95

MyTaIMOHHOTO TIpOIecca.
OnureHeTuKa u
SIUTE€HOMHUKA

I'eneTnka yemoBeka.
[TpakTnueckas pabora
«CocTaBlieHrEe U aHAIA3
POAOCIOBHOM

MeTto1pl METUIIMHCKOU
T€HETUKHA

3HaueHrne MEIUIIMHCKON
F€HETUKU B
MPEIOTBPALICHUH U JICUCHUU
FeHETHYECKHUX 3a00IeBaHni
yeJaoBeKa

OCHOBHbBIE TIOHATHS
cenekuuu. JlabopatopHas
pabota «3y4yeHne copToB
KYJIbTYpHBIX PacTeHUH U
MOPO/] IOMAITHUX
KHBOTHBIX)»

Metobl CENEKIIMOHHOMN
pabotsl. JIabopaTopHas
pabora «/3ydeHrne MeTo10B
CEJICKLIMHA PACTECHUI»

0.5

0.5

0.5



96

97

98

99

100

101

102

JlocTrKeHus CeIeKIUN
pacTeHUH U KUBOTHBIX.
[TpakTuueckas pabora

«IIpuBuBKa pacteHui»

CoxpaHeHue, u3y4eHue u
HCTIONIb30BAHNUE
TeHETHYECKUX PECYpPCOB

buorexHoiiorus Kak Hayka u
OTpacib MPOU3BOCTBA.
[IpakTnueckas pabora
«M3ydenne 00HEKTOB
OMOTEXHOJIOTHIDY
OcHOBHbIE HaNpPaBICHUS
CHHTETHYECKON OMOI0THU
XpoMOCOMHAs ¥ TeHHAs
HUHXEHEpUs
MenunHCcKHne
OMOTEXHOJIOTUH
Pe3epBHbIii ypoK.
[ToBTOpenue, o6o0IIEHNE,
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

0.5

13.5



11 KNIACC

Ne
n/
n

Tema ypoka

I'naBa 1. 3apoxnenue
SBOJIOIMOHHBIX
MPEICTABICHUN.
[TepBrie 3BONIOLIMOHHBIE
KOHIICIIIHH.
[Ipennoceuiku
BO3HUKHOBEHHS
napsuHu3ma. Hayunas

nearenbHocTh Y. /lapBuHa.

OBOIOIUS KYJIBTYPHBIX
¢dbopM opranu3mMoB (110

Y./Japsuny).
OBOJIIOLIMSI BUIOB B

npupoje (Ilo YU./lapBuny).

OBOJIIOLNS BUIOB B

npupoje (ITo Y./lapBuny).

Pa3Butue »BOIIOMUOHHON
teopuun Y.J/lapBuHa.

KoanuyecTBo 4yacoB

Bcero

KonTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jlara
H3y4eHHUs

04.09.2023

08.09.2023

08.09.2023

11.09.2023

15.09.2023

15.09.2023

18.09.2023

DJIeKTPOHHbBIE
uudponbie
oOpa3oBaTte/ibHbIE

pecypcbl



10

11

12

13

14

15
16

17

18

19

TemaTnyeckuii KOHTPOJIb
no riase 1 "Uctopust

3BOJIIOIMOHHOTO YUYeHHUs".

I'naBa 2 ['enernueckue
OCHOBBI DBOJIFOI[HH.

JIBroKyIIME CUIIBI
SBOJIIOIHU.

EcrecTBennsiii 0TOOD

@OpMBI €CTECTBEHHOT'O
otbopa
[TpucnocoOiaeHHOCTH
OpraHU3MOB.

Bun, ero kpurepun n
CTPYKTypa
Bunoobpa3zoBanue
BunoobpazoBanue
TemaTudyeckuii KOHTPOJIb
1o riase 2
"MuxposBosronus".
['naBa 3.
[TaneonTonornueckue u
ouorpaduyecKkue METOIbI
W3Y4EHHUsI SBOJIIOIIUU

I'nmaBa 3.

0.5

22.09.2023

22.09.2023

25.09.2023

29.09.2023

29.09.2023

02.10.2023

06.10.2023

06.10.2023
09.10.2023

13.10.2023

13.10.2023

16.10.2023



20

21

22

23

24

25

[TaneonTONMOTMUECKHE U
OonorpaduyecKre METOIbI
W3YYECHHUS SBOJIOIIH

I'naBa 3.
IIameonToMOrNYECKUE 1
OonorpaduIecKre METOIbI
W3YUYEHUs IBOJTIOIUN

OMOpHOJIOrHYeCcKue 1
CpaBHHUTEIHHO-
MOP(OJIOTHUECKUE METOIbI
W3YYICHHSI SBOJTFOITHH.

OMOpPHOTOTHYECKHE U
CpaBHHUTEIHHO-
MOP(OJIOTHUECKUE METOIbI
W3YYEHHUSI SBOJTIOLUH.
MounekynsapHo-
OHMOXMMUYECKUE,
TCHETHUYECKUE U
MaTEeMaTHYECKHE METO/IbI
W3YYEHHUSI SBOJIOLUH.

Hanpagsnenue u nytu
3BOJOIUHN
Hanpasnenue u mytu
HBOJIIOLIUU

20.10.2023

20.10.2023

23.10.2023

27.10.2023

27.10.2023

10.11.2023



26

27

28

29

30

31

32

33

34

35

@opMBI HaIPaBIECHHOU
HBOJIIOLIMH

OOu1re 3aKOHOMEPHOCTH
ABOJTIOIIMN

TemaTndyeckuii KOHTPOJIb
o riase 4
"Maxkpo3Boironus".
I'naBa 4. 'unoTe3sl u
TEOPUH BO3HUKHOBEHUS
JKM3HHU Ha 3eMiIe.

OCHOBHBIE 3TaIbI
HEOPraHUYECKOMN
SBOJIOIHH.

Hauamno oprannueckoi
IBOJIIOLUH.

dopMHUpoOBaHUE HAIIIAPCTB

OpPraHHU3MOB
OCHOBHBIE 3TAIbI
HBOJIIOIMH PACTHTEIHHOTO
MUpa.

OCHOBHBIE 3TaIbI
ABOJIIOIMH PACTHTEIHHOTO
MUpa.

OCHOBHBIE dTaIbl

10.11.2023

13.11.2023

17.11.2023

17.11.2023

20.11.2023

24.11.2023

24.11.2023

27.11.2023

01.12.2023

01.12.2023



36

37

38

39

40

41

42

43

44

SBOJIFOLIMHN )KUBOTHOTO
MHupa

OCHOBHBIE 3TaIbI
SBOJIIOLIUH KUBOTHOT'O
MUpa

HcTopust 3emiu 1 METOIbI
ee U3yueHUsl.

Pa3BuTue xu3Hu B apxee u
pOTEPO30€e

Pa3zButHe XnU3HU B
ajieo30e€.

Pa3zButue xu3Hu B
IaJI€o30¢€.

Pa3Butue )XU3HHU B M€3030€
U KalfHO30€.

TeMaTuueckuii KOHTPOJIb
1o TaBe 4
"Bo3HMKHOBEHUE U
pa3BUTHE )KU3HU Ha 3emiie"
I'maBa 5. AuTpomnonorus -
HayKa O 4eJIOBEKeE.
CranoBneHue
MpeACTaBICHUH O
MIPOUCXOXKICHUH YETIOBEKA.

0.5

0.5

04.12.2023

08.12.2023

11.12.2023

15.12.2023

15.12.2023

18.12.2023

22.12.2023

22.12.2023

25.12.2023



45

46

47

48

49

50

51

52
53

54

55

56

CXO0ICTBO YeI0OBEKa C
’KUBOTHBIMH.

OTiu4ust 4elloBeKa OT
JKUBOTHBIX.
JIBroKyIME CUIIBI
aHTpPOIIOTeHe3a.
OCHOBHBIE CTaAUNA
aAHTPOIIOTeHE3A.
OCHOBHBIE CTaAUH

aHTPOIIOreHe3a.

OCHOBHEBIE cTagun
AHTPOIIOTCHE3A.

DBOJIOIHS COBPEMEHHOIO

YEJI0BEKa.
UYenoseueckue pacsl.
UYenoBeueckue pachl.

[TpucnocobaeHHOCTD
YeJI0BeKa K Pa3HbIM
YCIIOBHSIM CPEJIBL.

YenoBek Kak yacTb
IPUPOBI U 00IIEeCTBA.

TemaTndyeckuii KOHTPOJIb

o rinase 5 "Uenosek -

buoconuansuas cucrema".

0.5

29.12.2023

29.12.2023

12.01.2024

12.01.2024

15.01.2024

19.01.2024

19.01.2024

22.01.2024
26.01.2024

26.01.2024

29.01.2024

02.02.2024



57

58

59

60

61

62

63

64

65

66

67

I'maBa 6. 3apoxxnenue u
pa3BUTHE YKOJIOTHH.

MeTo bl 3KOJIOTHH.

I'maBa 7. Cpenpl oOuTaHus
OpraHU3MOB.

Dkosoruueckue GpakTopsl U
3aKOHOMEPHOCTH UX
NCUCTBUSL.

CBeT KakK SKOJOrMYECKUI
dakrop.

TemmnepaTypa kKax
AKOJIOTHYECKUN (HaKTop.

Temmepatypa kax
9KOJIOTUYECKHUH (paKTop.

BrnaxHocTh Kak
IKOJIOTHUYECKUH (HaKTOP.

BrnaxxHocTth kak
AKOJIOTMYECKUH (HaKTOP.

I"a30BBIIT 1 HOHHBINA COCTaB
cpensl. [louBa u penbed.
IToromnrie u
KJIIMMaTHYeCKue (GaKTOPBI.

buonornueckue puTMsl.
[Ipucnocobnenue

0.5

0.5

02.02.2024

05.02.2024

09.02.2024

12.02.2024

16.02.2024

16.02.2024

19.02.2024

26.02.2024

01.03.2024

01.03.2024

04.03.2024



68

69

70

71

72

OpPTaHU3MOB K CE30HHBIM
W3MEHEHUSM YCIIOBHI

CpEBL.
Kuznennsie popmer
OpTraHU3MOB.

Kuznennsie popmbl
OpPraHMU3MOB.

buortnueckue
B3aHMOJICHCTBUS.
Konkypenuus.
XHIHAYECTBO.
[Tapazutusm.

buotnueckue
B3aHMOJICHCTBUS.
Konkypenuus.
XHITHAYECTBO.
[Tapazutusm.

Mytyanusm.
KoMmMeHcamusM.

0.5

11.03.2024

15.03.2024

15.03.2024

18.03.2024

22.03.2024

AwmencanmusM. Heittpanuszm.

TeMaTndeckuii KOHTPOJIb

o riase 7 "Opranusmsl 1 1 1 22.03.2024
cpena ooutaHus".

I'nmaBa 8. Dxosoruueckas 1 01.04.2024



75

76

77

78

79

80

81

82

83

HUIIIa BUJA.

DKonornyeckas
XapaKTepUCTHKA
TIOTTYJISITTAH.

OKkonoruyeckas CTPYKTYypa
MOImyJIs IO U.

JlnHaMHKa TOIYJISAINAN U €€
peryJsus.

TemaTudyeckuii KOHTPOJIb
mo riase 8 "
OKonoruyeckas
XapaKTepUCTHKA BUAA U
MOMYJISALHAM .

I'maa 9. CoobmiecTBa
OpPTraHHU3MOB: CTPYKTYPBI U
CBSI3M.

I'maBa 9. CooOmecTBa
OpPraHU3MOB: CTPYKTYPBI U
CBSI3M.

Oxocucremsl. Kpyrosopot
BEILIECTB U IIOTOK YHEPTUH.
OCHOBHBIC TTOKa3aTeN
9KOCHUCTEMBI

CBolicTBa OMOTEOLIEHO3a U

05.04.2024

05.04.2024

08.04.2024

12.04.2024

12.04.2024

15.04.2024

19.04.2024

19.04.2024

22.04.2024



84

85

86

87

88

89

90

91

92

93

94

JTUHAMHUKA COOOIIECTB.
[IpupoaHbIe SKOCUCTEMBI
AHTpOIIOTE€HHbIE
SKOCUCTEMBI.
Bbuopaznoobpaszue - ocHOBa
YCTOWYMBOCTH COOOILIECTB.
TeMarnueckuii KOHTPOJIb
o rinase 9 "CoobmiecTBa 1
HKOJIOTHYECKUE CUCTEMBI.
I'maBa 10. buocdepa -
XKHUBasi 000JI0UKa 3EMITH.
I'maa 10. buocdepa -
KUBast 000JI0UKa 3eMIIH.

3aKOHOMEPHOCTH

CYLIECTBOBaHMS OHOCHEPHI.

OCHOBHBIE OMOMBI 3eMIJIN.

I'nmaBa 11. YenoBeuecTBO B
ounocdepe 3emin.
3arpsi3HEeHUE BO3yIIHON
cpenpl. OxpaHa Bo3ayxa.
3arpsi3sHEeHHE BOAHOM
cpeanl. OXpaHa BOAHBIX
pecypcoB.

26.04.2024

26.04.2024

29.04.2024

03.05.2024

03.05.2024

13.05.2024

17.05.2024

17.05.2024

20.05.2024

24.05.2024

24.05.2024



95

96

97

98

99

100

101

102

Pazpymienue noussl u
M3MEHEHHE KIuMarTa.
OxpaHa MOYBEHHBIX
PECYPCOB U 3aIIuTa
KJIUMATA.

Pazpymienue nouyssl u
WU3MEHEHHE KIIMMaTa.
OxpaHa MNOYBEHHBIX
pECYPCOB U 3a1uTa
KJIIMaTa.
AHTpONIOTeHHOE
BO3JICHCTBUE Ha
PacCTUTEIBHBIN U
YKUBOTHBIA MUD.

OxpaHa pacTUTEIBHOTO U
YKUBOTHOTO MUpa.
Panmonansaoe
MIPUPOJOTIOIB30BaHUE U
YCTOMYHMBOE pa3BUTHE.
CocymiecTBoBaHue
YeJI0BEUECTBA U MPUPO/IBI.
CocymiecTBoBaHUE
YeJI0BEYECTBA U MPUPOJIBI.

TemaTudyeckuii KOHTPOJIb



o riase 11 "Yenosek u

OKpY’KaroIas cpesa
OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

3.5






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* buonorus. buonornueckue cucremsl u iponiecchl, 11 kimace/ Tepemon

A.B., IlerpocoBa P.A., O611ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«10Ll MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

https://examer.ru/ege po biologii/teoriya/evolyuciya napravleniya puti s
posoby _evolyucii
https://foxford.ru/wiki/biologiya/makroevolyutsiya-puti-i-napravleniya-

evolyutsionnogo-protsessa



