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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebHOoMy nipeamery "buosorust" (nanee - 6uosorusi) Ha YpoBHE CpEIHETO
obmrero odpa3oBanus pazpadborana Ha ocHOBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273 -03
«O0 obpazoBanun B Poccuiickoit ®enepanun», GI'OC COO, Konuenuwu mpernogaBaHus
yuebHoro npenmera «buonorus» ¥ OCHOBHBIX MOJOXEHUH ¢enepansHoil paboueil mporpaMMel
BOCIIUTaHUSI.

VYueOubiii npeamer «buonorusi» 6a3zoBoro ypoBHs u3ydeHus (10—11 kmaccel) sBiseTcs
OJTHUM U3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-HayuyHbIe mpenMeTbl». CornacHo
nonoxkeHussiMm GI'OC COO 6a3oBoro y4deOHBIC MPEAMETHI, U3ydaeMble Ha 0a30BOr0 YpOBHE,
SBIITIOTCST ctocoooM nuddepeHnunanym o0yueHus Ha YpoBHE CpeaHero ooiero o0pa3oBaHus H
IIPU3BaHbl 00ECIIEYUTh IPEEMCTBEHHOCTh MEX/1y OCHOBHBIM OOLIMM, CPEAHUM OOIIUM, CPETHUM
po(heCCHOHANBHBIM M BBICIIUM 00pa3oBaHueM. B TO ke BpeMs KaXAbld M3 3THX Y4eOHBIX
MIPEIMETOB JOKEH OBITh OPHEHTHPOBAH Ha IPUOPUTETHOE pELIEHHE O0pa30BaTENbHBbIX,
BOCIIUTATENbHBIX W PAa3BUBAIOIIMX 3a/ay, CBS3aHHBIX C MpodopHeHTalueld o0yJaroumxes u
CTUMYJIMPOBaHMEM MHTEpeca K KOHKPETHOM 00JacTh Hay4YHOro 3HaHHS, CBS3aHHOTO C
Ouonoruen, MeIUIUHON, IKOJIOTHEN, IICUXO0JIOTHEN, CIIOPTOM HJIM BOCHHBIM JEJIOM.

ITporpamma no yueOHOMy npenMery "buonorus" naér npeacraBiieHue O LEIU U 3a4a4ax
u3ydeHus: ydeOHoro npeamera «buosnorus» Ha 06a30BOro ypoBHE, OMpEAENseT 00s3aTelbHOE
(VHBapuaHTHOE) MPEIMETHOE COJEp)KaHUE, €ro CTPYKTypUPOBAHME IO pasjenaM U TeMmaM,
pacrpezesieHue 1Mo KjiaccaM, peKOMEHAyeT MOCIeI0BaTeIbHOCTh U3y4eHHs y4eOHOro MaTepuaa
C y4€TOM MEXNPEIMETHBIX M BHYTPUIIPEAMETHBIX CBfA3CH, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX 0COOGHHOCTeW oOydaromuxcs. B mporpamme mo Ouosnoruu peaan3oBaH MPUHITHIT
MIPEEMCTBEHHOCTH C HU3y4YE€HHEM OMOJOrMM Ha YpOBHE OCHOBHOrO o0OIero oOpa3oBaHMs,
Omaromaps 4eMy IpPOCMAaTpUBAETCs  HANpPaBIEHHOCTh Ha  IOCIEIYyIOIIEee  pa3BUTHE
OMOJIOrMYECKUX 3HAHUN, OPUEHTHPOBAHHBIX Ha (OpPMHUpPOBAHHE ECTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUS, IKOJIOTMUECKOTr0 MBIIIJIEHUS, MPEACTaBIEHUN O 310pOBOM 00pa3e KU3HU, Ha
BOCIIHUTAaHHE OEpPEe)KHOTO OTHOIICHUS K OKpYyKalwlled MpupomaHou cpexe. B mporpamme mo
OMONOTHH TaK)Ke TOKa3aHbl BO3MOXKHOCTH y4yeOHOro mpenmera «buonorus» B peanmm3anuu
tpeboBanniit ®I'OC COO k MIaHUPYEMbIM JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM
pe3ynbTaTaM oOyueHUSs U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB YyueOHO-TIO3HABATEIbHOU
NEeSITENbHOCTH O0YyYaIoLMXCs 1O OCBOEHHUIO COAEpXKaHUS OHOJOrMYeckoro oOpa3oBaHHS Ha
YPOBHE CpEIHEro 001Iero oopa3oBaHHus.

VYueOHblll npenMer «buonorus» Ha YpOBHE CpeJHEro oOLiero o0pa3oBaHUs 3aBEpILAET
Ouonoruueckoe oOpazoBaHUE B LIKOJIE M OPUEHTUPOBAH Ha paclUMpeHHE U yriryOJjeHue 3HaHun
oO0yyaronxcs O JKUBOM TIpUpOJE, OCHOBAaX MOJEKYJISIPHOH U KJIETOYHOM Ouoioruu,
SMOPHOJIOTUN U OHOJOTMH Pa3BUTHS, F€HETUKH, CENEKIUH, OMOTEXHOJIOTHH, BOJIOLKOHHOTO
yUEHHS ¥ SKOJIOTHH.

Nzyuenue yuebHoro mnpeamera «buosnorus» Ha 06a30BOro ypoBHE OpPMEHTHPOBAHO Ha
MOATOTOBKY OOYYarOUIMXCs K TMOCIEAYIONMEMY MOJIYYEHHIO OHWOJIOTHYECKOro oOpa3oBaHUs B
By3aX M OpraHM3alMsIX CpeiHero npodeccuoHanbHOro oopaszoBaHus. OCHOBY €ro cojaep)KaHus
COCTaBJISIET CHUCTeMa OMOJOTMYECKHUX 3HAHUU, MONYYEHHBIX MPU HU3YyYEHUU OOyUaIOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3feioB OHOJIOTMM HA YpPOBHE OCHOBHOTO OOIIETo
obpa3oBanus, B 10—11 kiaccax 3Ty 3HaHUS MOJYYarOT pa3BUTHE. Tak, pacIIUPEHbI M YIITYOJICHBI
OMoNOruyecKue 3HaHUS O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, opraHu3Me 4elOBeKa,
O0IIMX 3aKOHOMEPHOCTSIX KHU3HHU, JIOHNOJHUTEIbHO BKJIOYEHBl OHOJIOIMYECKUE CBEACHUS
MPUKIJIATHOTO U TOMCKOBOTO XapaKTepa, KOTOPhle MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
MOCJICYIOIIEro BbIOOpa mpodeccuu. Bo3MokHa Takke MHTErpars OMOJIOTHYCCKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, MTOJTy4YEHHBIMUA OOYYAIOIIUMHUCS TPH U3YICHUH PU3UKHU, XUMHH,
reorpauu ¥ MaTeMaTUKU.



CtpykTypa mnporpamMmbl 1o ydeOHoMY mnpeamery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIA M 3BOJIIOIMOHHBIN MOAXOABl K HM3ydeHUto Ouosioruu. CoOrjacHO MM, H3y4arOTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JJISI )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH,
9BOJIIOLIMM OPraHMYEeCKOro Mupa Ha 3emje, COXpaHEHUs OWOJIOTHYECKOro pa3HooOpasus
maaHetel. Tak, B 10 kiacce M3y4aroTCsl OCHOBBI MOJICKYJISIDHOH W KJIETOYHOH OHOJIOTHH,
SMOPHONIOTUU ¥ OUOJIOTUU Pa3BHUTHUSI, TEHETUKH U CEJIEKIIUU, OMOTEXHOJIOTHH U CHHTETHYECKON
OMONOTHH, aKTyalU3UPYIOTCS 3HAHHUS OOydJarommxcs 1Mo OOTaHWUKE, 300JI0TUH, AHATOMHUHU,
¢usnonornn venoBeka. B 11 kmacce n3ydaroTcsi SBOTIONMOHHOE YUYEHHE, OCHOBBI DKOJIOTUU H
ydeHue o ouocdepe.

VYuebublii npeamer «buosorus» mNpu3BaH 00€CNEUUTh OCBOCHHE OO0YyYaroIMMHUCS
OMOJIOTMYECKUX TEOpUH H 3aKOHOB, HJEH, MPUHIUIIOB M TMPABWI, JSKANMX B OCHOBE
COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, 3HAHUH O CTPOCHHWH, MHOTOOOpa3uu |
OCOOEHHOCTSIX KJIETKHM, OpraHu3Ma, TMOIMYJSIUH, OHOLIEHO03a, IKOCHCTEMBI, O BBIIAIOMIUXCA
Hay4HBIX JIOCTHXKEHHUSIX, COBPEMEHHBIX HCCIEIOBAHUSX B OWOJOTMH, MPHUKIAJHBIX acCHEKTax
Ouonornueckux 3HaHui. [ pa3sBUTHS U MOAEp)KaHUA MHTepeca o0ydarolmuxcs K OMoJIoruu
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOT0 MaTepHala B COAEPKaHUU MPOrPaMMBI MO
OMOJIOTUU TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS W PA3BUTUS TOW WM WHOU
o0yacTu OMOJIOTHH, BKJIAJJOM OTEUECTBEHHBIX M 3apyO€KHBIX YUEHBIX B pEUICHHE BaKHEHIIMX
OMOJOTUYECKUX U DKOJIOTHUECKUX MPOOIIEM.

Lleny um3ydeHus ydeOHOro mpeametra «buonmorus» Ha 0a30BOM ypOBHE — OBJAJCHHE
00y4aloUMMHKCS 3HAHUSMH O CTPYKTYypHO-(QYHKIIMOHAJIHLHONH OpraHU3allid >XUBBIX CHUCTEM
pa3HOro paHra u MNpHOOpPETEeHHE YMEHU MCIOIb30BaTh 3TH 3HaHMS B (hOpMUpOBAHUU MHTEpeca
K ompenenéHHoi obsacTu mpodecCuoHaTBbHOM EeATeTbHOCTH, CBSI3AaHHOM C OMOJIOTHEH, Wi K
BBIOOPY Y4€OHOT0 3aBEAEHUS IS MPOAODKEHHS OMOJIOTHY €CKOTO 00pa30BaHUSI.

Joctuxkenne nenu usydeHus ydeOHoro mnpenmera «buosiorus» Ha 0a30BOM YypOBHE
o0ecreunBaeTcs peleHneM CIeayIHX 3a1a4:

OCBOGHHE  OOYYAIOIIUMHUCS CHCTEMBl OHMOJOTMYECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUsX, KOHIEMIUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBHIIaX,
COCTaBJSIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa; O CTpPOEHHH,
MHOT000pa3u U 0COOEHHOCTSIX OMOJIOTHYECKUX CHCTEM (KJIETKa, OpraHu3M, TOIYJISIUs, BU,
OuoreorneHo3, Owocdepa); O BBUIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX WCCICIOBAHUSX B
OHOJIOrUU;

O3HAKOMJIEHHE  OOydalmmxcs ¢  METOJaMH  [O3HAHHMS  JKUBOM  MPUPOMIBL:
MCCJIEI0BATENECKUMHU METOAaMU OUOJIIOTMYECKUX HAYK (MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH,
SMOPHOJIOTUU ¥ OMOJIOTUHU Pa3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTHUH U CUHTETHYECKON
OMONOruM,  MaJeOHTOJIOTUH, OSKOJOTMH); METOAAMH  CAMOCTOSITENIBHOTO  IPOBEACHUS
OMOJIOrMYECKUX MCCIeAOBaHUNM B Jabopatopuu U B mpupoae (HaOmroaeHue, H3MEpeHue,
9KCIIEPUMEHT, MOJICIUPOBAHUE);

OBJIaZICHHE OOYYAIOUIMMMCS YMEHHUSMHU: CAaMOCTOSTEIbHO HAaXOAUTh, AHAJIU3UPOBATH U
HCIOJIb30BaTh OMOJOrNYECKYI0 HH(POPMALINIO; T0Ib30BATHCS OMOJOrMUYECKON TEPMUHOIOTHEN U
CHMBOJIMKOM; yCTaHaBIMBAThb CBS3b MEXKIY pa3BUTHEM OHOJOTMM H  COLMAIBHO-
HSKOHOMUYECKUMH U DKOJIOTMYECKUMH MPOOJIEeMaMH YeJIOBEYECTBA; OLICHHWBATh MOCIEICTBUS
CBOEH JEATCIPHOCTH IO OTHOIICHUIO K OKpY)Kalollel NPUPOIHOM cpeae, COOCTBEHHOMY
3I0pOBBI0 M 3/I0POBBIO  OKPYXKAlOIIMX JIIOJed; OOOCHOBBIBATH U  COOJIIOJATh MEpHI
npoUIakTUKK MH(EKIMOHHBIX 3a00JI€BaHMI, NpaBUiIa MOBEACHUS B MPUPOJIE U oOecreyeHus
0e30MacHOCTH COOCTBEHHOM JKM3HEACATEILHOCTH B UPE3BBIYAWHBIX CUTYALHMSIX MPUPOTHOTO H
TEXHOT€HHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 00JacTH
OHOJIOTUH;

pa3BUTHE Y OOYYAIOIIMXCS MHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOTIMMHUCS OTKPHITHUSIMH U COBPEMEHHBIMU MCCIICIOBAHUSIMH B OWOJIOTHH,
pelaeMbIMU €10 MpoOJieMaMH, METOJ0JIoTHell OMOJIOTHYECKOr0 HUCCIEeOBaHUs, MPOBEICHUS



OKCHEPUMEHTATbHBIX HMCCIEIOBaHUM, pelieHus OWONOrMuecKux 3ajad, MOJEIMPOBAHUS
OMOJIOrMYECKUX 0OBEKTOB U IPOLIECCOB;

BOCIIUTAaHUE Yy OOYYaIOIMXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B IIEJIOM U K
OTAENbHBIM €€ O00BbeKTaM U SBJIEHUSAM; (OPMUPOBAHUE DSKOJOTHYECKOM, TI€HETHYECKON
IPaMOTHOCTH, OOIEH KyJIbTypbl MOBEAEHHUS B MPHUPOJE; MHTETPAllUU E€CTECTBEHHO-HAyYHBIX
3HAHUH;

npuodpeTeHre 00yJatoIUMUC KOMIIETEHTHOCTH B PallMOHATFHOM ITPUPOIOMOIH30BaHUT
(cobmoeHne MpaBUi TIOBENEHHUS B MPUPOAE, OXpaHbl BHJIOB, 3KOCHCTEM, Ouochepsl),
COXpPaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JIOPOBBSl OKPYXKAIOMUX JIOACH (COONMIOMACHUST MEp
npoduiakTUKA ~ 3aboneBaHud, oOecredeHWe  O€30MacCHOCTH  JKM3HEACATEIBHOCTH B
YPE3BbIYANHBIX CUTyalUsIX MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOIOrMYeCKUX 3HAaHUI U YMEHHI B TIOBCETHEBHOM JKU3HH,

CO37JaHUE YCJIOBUM i OCO3HAHHOIO BBIOOpa OOYYarOIUMUCA WHIUBUAYaIbHOU
0o0pa3oBaTeIbHON TPACKTOPHH, CHOCOOCTBYIONIEH MOCHENyIOmEMY MpodeccuOHAIbHOMY
CaMOOIIPEIEIEHUIO, B COOTBETCTBHUHM C WHIUBUIYaJbHBIMH HHTEpPECaMU M MOTPEOHOCTAMU
peruoHa.

OO1ee 4uciIO 4acoB, OTBEIEHHBIX Ha M3ydeHUE OMOJIOrMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obuiero oopasoBanus, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno),
B 11 kmacce — 34 gaca (1 gac B Hezrenmo).

OTOop oOpraHM3alMOHHBIX (GOpPM, METOIOB U CPEIACTB OOYyYCHHS OWOJIOTHHU
OCYIIECTBJISETCS ¢ YUETOM crenu(UKU ero ColepikaHus M HaIPaBJICHHOCTH Ha MPOAOLKEHUE
OMONOrMuecKoro oOpa3oBaHHUS B OPraHU3AIMIX CPEAHEr0 MPO(ECCHOHAIBHOTO U BBICIIETO
o0Opa3oBaHws.

OO0s13aTeNbHBIM YCIOBUEM IpU OOydeHHH OHMOJIOrMM Ha yriiyOJIEHHOM YPOBHE SIBIISIETCS
mpoBeieHne J1abOpaTOpHBIX M MpakThyeckuxX pabor. Taxke ywacTe oOydaromuxcsi B
BBINIOJITHEHUH TPOEKTHBIX U  Y4eOHO-HCCIEAOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIpENEeNseTCS] YYUTENIeM Ha OCHOBE HUMEIONIMXCS MaTepualbHO-TEXHUYECKHMX PECYypCcoB U
MECTHBIX TPUPOIHBIX YCIIOBUH.



COJAEP KXAHUE YYEBHOI'O ITPEJMETA

10 KVIACC

ConepxaHue MporpamMMbl, BBIIEICHHOE  KYpCU6OM, HE BXOOUT B  IPOBEPKY
rocynapctBeHHoOUM utoropoi arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpeMeHnHasi Ouoorusi — KOMIUIeKcHass Hayka. KpaTkasi uctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku u u3ydaemple UMH TpoOsiembl. DyHmaMeHTalIbHBIC, MPUKIATHBIE U
MTOMCKOBBIE HaAYYHbIE HCCIICIOBAHNS B OMOJIOTHH.

3HadeHue OWONIOrUU B (POPMUPOBAHHHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouosnoruei. 3HaueHHe OHOJIOTMHM B IPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA: MEAULMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, .
Mengens, B. U. Bepnanckuii, 1. II. IlaBnos, M. M. MeunuxkoB, H. M. Basunos, H. B.
Tumodees-PecoBckuii, /. Yorcon, @. Kpuxk, /. K. benses.

Tabnuipl u cxembl: «CBsi3b OMONOTUU € APYrUMU HaykKamny, «Cucrema OMOIOTHYECKUX
HayK».

Tema 2. 7KuBble cuctemMbl M UX H3yYeHHE

JKuBble cucTeMbl Kak mpeamMeT u3ydeHust ononaoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, MAUCKPETHOCTb M ILEIOCTHOCTb, CIOKHOCTh U  YIOPSIIOYEHHOCTb
CTPYKTYpBI, OTKpBITOCTb, CaMOOpPraHU3allMs, CaMOBOCIPOM3BEIECHHUE, pa3dpa)kKMMOCTh,
HW3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aldud KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIM, TKAHEBBIH,
OpraHu3MEHHbBIH, MO YJISITUOHHO -BU10BOM, 3KOCHUCTEMHBIN (OMOreoIeHOTUYECKHIA ),
ouocdepubiii. [Ipomecchl, mpoucxoasiye B KUBBIX cucTeMax. OCHOBHBIE MPH3HAKU KUBOTO.
Kuznb kak hopma cymiecTBoBaHMsI MaTepuu. Hayku, u3ydaromue *KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alHUH.

N3ydyenne kuBbIX cucteM. MeTtonbl Omonormueckoil Hayku. HaOmonenue, u3mepeHue,
SKCIIEPUMEHT, CUCTEMaTu3alus, MeTaaHaiu3. lloHsATHe O 3aBUCUMONM M HE3aBUCUMOM
nepemeHHol. IlmanupoBanume oskcrepuMmeHTa. IloctaHoBka u mposepka runores. Hynesas
runore3a. [Tonstue BEIOOpKH U €€ mocToBepHOCTh. Pa3dpoc B Omonmorndeckux aAaHHbIX. OleHKa
JIOCTOBEPHOCTH ITOJYYEHHBIX pe3yJbTaToOB. [IpUUMHBI HCKaKEHUsI pe3yIbTaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATMCTUYECKOr O TECTA.

JleMoHCTpanuu

Tabmuubsl u cxembl: «OCHOBHBIE NPH3HAKH KU3HW», «bBHOJOrMYEecKHe CHCTEMBIY,
«CBolicTBa KUBOI MaTepun», «YPOBHHU OpraHU3aLUHU XKUBOW IpUpoab», « CTpOeHHE KUBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpPraHu3May,
«buoreorenos», «buocdepar, «MeToabl U3ydeHUs KUBOH MTPUPOIBIY.

ObopynoBanue: 1abopaTopHOe 000pYAOBaHKE A IPOBEAECHUS HAOIIOICHUH, U3MEPEHHIA,
JKCIIEPUMEHTOB.

IpakTnueckas padora «/cronb3oBaHUE pa3IMYHBIX METOJIOB MPU HU3YUYEHUHU >KUBBIX
CUCTEM.

Tema 3. buoJiorust KJIeTKH

Knerka — cTpykTypHO-(QYyHKIIMOHANbHAS €IUHUIA XKUBOTO. MCTOpHUS OTKPBITHS KIETKH.
PaGotsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBanu, M. lllneiinen, P. Bupxos).
OcHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOUYHON TEOPHUH.

MeToapl MOJNEKYJISIpHOH U KJIETOYHOH OHOJOTMH: MHUKPOCKOINHUS, XpomaTtorpadus,
anekTpodopes, MeToa  MEYeHBIX aToMoB, AuddepeHmuanbHOe  UEHTPUPYTHPOBAHUE,



KyJIbTUBUPOBAHUE KIIETOK. M3yueHue purkcuposanHvix Kiemok. DIEKTPOHHAs MHKPOCKOIIHSL.
Kongpoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) uzyyenue Kiemox.

JdeMoHCcTpanuu

IToptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBOM MHMKPOCKOIT», «DJIEKTPOHHBIH MHKpOCKOM», «lcTopus
pa3BUTHS METOJIOB MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOIpENapaTbl PacTUTENIBHBIX, XUBOTHBIX U
OaKTepuaNbHbBIX KIETOK.

IIpakTuueckass padora «/3ydueHue MeTONOB KJIETOYHOM Oumonoruu (Xxpomartorpadus,
anekTpodopes, nuddepennnansuoe neHTpudyrupopanue, [1L[P)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKHM COCTaB KJIETKU. Makpo-, MUKpO- M YJIBTPaMHKpPOdJIeMeHThl. Boaa u €€ pois
KaK pacTBOPUTENS, peareHTa, y4acTHUe B CTPYKTYPUPOBAHMHU KIETKH, TENJIOPETyJIALHUN.
MuHepaibHbIe BelllecTBa KJIETKH, UX OHoJoruyeckas poiib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BemiecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHACIOTHBIN
coctaB 6enkoB. CTpyKTyphl OenkoBOil Mosekynsl. IlepBuyHas cTpykTypa Oenka, menTuiaHas
cBs3b. BTopuuHas, TpeTuuHas, 4yeTBepTUYHasl CTPYKTyphl. Jlenarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkimu 6enkoB. [lpuonul.

VYraeBonael. MoHoOcaxapuabl, AuMcaxapubl, OJIMrocaxapujbl U mnonucaxapuiel. OOmmii
IUIaH CTPOeHHST U (PU3MKO-XUMUYECKUE CBOWCTBA YrieBONOB. buomornueckue QyHKIHH
YIJIE€BO/IOB.

JIunuaer. ['uapodunpHO-TUIPOPOOHEIE CBOICTBA. Knaccudukanus  aunumos.
Tpurnuuepuast, poconunuasl, BOCKH, cTepouibl. buonornueckue ¢pyHkuuu aunuaos. Oommue
CBOMCTBa OMOJOrMYECKUX MEMOpaH — TEKydecTb, CIHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEM OCTb.

HyxneunoBsie kuciorsl. [JHK u PHK. Ctpoenune HyKIEHMHOBBIX KHUCJIOT. HyKI€OTHIBI.
[Mpuanun xkommiiementapuoctu. IlpaBuno Yapradda. Ctpykrypa IHK — nBoiiHas crmpais.
Mecronaxoxaenue u ouonorndeckue Gynkiun JJHK. Bunet PHK. ®ynkinuu PHK B kietke.

Crpoenune mosekynbsl AT®. Makpoapruueckue cBszu B mosekyiie AT®. buonornueckue
¢byakun  AT®. BoccraHoBJIEHHBIE TIEPEHOCYMKH, WX (GYHKIIMA B KIETKe. J[pyeue
HYK1eo3uompugocpamol (HT®). CexBenupoBanue  JJHK.  Memoowt  cemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXMMUYECKHE U OMOPU3NYECKHE HCCIIEOBAHUS COCTaBa W
IIPOCTPAHCTBEHHOW CTPYKTYypbl OuoMonekyil. Mooeruposanue cmpykmypsvl u  @DYHKYUl
buomonexyn u ux komniexkcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMOJIEKY U
UX HENPUPOOHBIX AHANO208.

JleMoHCTpaLuu

[Moptpetsi: JI. [Tomunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxmun, ©. Canrep, C.
[Ipy3unep.

[uarpammbl:  «PacnpeneneHue XUMUYECKUMX JJEMEHTOB B  HEXKHUBOW  NPUPOIE»,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KUBOM PUPOIEN.

Tabmuuer u cxemsbl: «[lepuoanueckas Tabiaua XUMHYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABDY, «BeimiectBa B cocraBe opraHu3MoB», «CTpoeHHE MOJEKYIJbl OenKay,
«CTpyKTYyphl O€JNKOBOIl MOJEKybl», «CTpoeHHue MOJEeKyJ YrieBoaoB», «CTpoeHue MOJeKyll
munuaoBy, «HyknenHoBsle KUCHOTBDY, «CTpoeHne MoJekyasl ATD».

O6opynoBaHue: XMMHUYECKas [10Cy1a U 000pyA0BaHHE.

JlaGopaTropHas padora «OOHapyxeHHe OETKOB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIU».

JlaGoparopnasi padora «/ccienoBanne HyKJIEHHOBBIX KHCIIOT, BBIIECJIEHHBIX U3 KJIETOK
pa3IUYHBIX OPraHNU3MOB.

Tema 5. CTpoeHue 1 pyHKIHMH KJIETKHU



Tunel KIETOK: SyKapuoTHUeckas U TIpokapuotudeckas. CTpyKTypHO-GyHKIHOHAIbHBIE
00pa3oBaHUsI KIETKH.

CtpoeHne mpoKapuOTHYECKOM KieTku. Kierounass creHka Oaktepuid u  apxeil.
Oco0eHHOCTH CTPOEHUS reTepoTpoHON U aBTOTPOGHON MPOKAPUOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3aX.

Ctpoenne u GyHKIIMOHUPOBAHUE SyKapUOTHUECKON KieTku. Ilna3maTuueckas meMOpaHa
(mmazmanemma). CTpyKTypa IUIa3MaTHYecKoil MeMmOpaHbl. TpaHcmopT BemecTB dYepes
I1a3MaTUYeCKyl0 MeMOpaHy: maccuBHBIA (auddysus, obneruénHas Aud¢ys3us), aKTUBHBINA
(mepBUYHBIN W BTOPUYHBIA aKTUBHBINA TpaHcmopT). [lomymponunaemocts MeMmOpanbl. PaGora
HaTpUH-KaJIueBOro Hacoca. DHIOLUUTO3: MUHOLUUTO3, (aronuTos. Jx301uTo3. Kietounas creHka.
CtpykTypa U GYHKIMHU KIETOYHON CTEHKH PACTEHUH, IPUOOB.

Huromnasma. ILluto3ons. ILlutockener. JBmxkenue muromniazMbl. OpraHoWAbl KIJIETKH.
OnnomeMOpaHHbIE OpraHOMABI KJIeTKU: sHAomIa3Matuueckas cetb (DIIC), anmapar ['onbmaxu,
JIM30COMBI, UX CTpoeHHe M (GYHKUMU. B3anmMocBs3p 0JHOMEMOpAHHBIX OPraHOUIOB KIIETKH.
CtpoeHre TpaHyJISIPHOTO peTukyiryma. Mexanuzm Hanpasienus 6enxkoeé ¢ OIIC. CunHTe3
pacTBopuMBbIX  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. ['nmagkuit  (arpaHyJsipHBIN)
SHAOIUIA3MaTHUYeCKul peTuKyinyMm. CekperopHas ¢yHkuus anmnapara ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benxoe ¢ annapame I onvoorcu. TpaHCIIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbiX KieToK. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KIETKU: MHUTOXOHAPHH, TMIACTHIABL. [Ipoucxoocoenue
mumoxouoputi u naacmud. Cumbuocenes (K.C. Mepeackoscxuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHAPUH W Tutactui. [lepBUYHBIE, BTOPUYHBIE U CJIOXKHBIC TIJIACTH AbI
(OTOCHUHTE3UPYIOUIMX 3YKapuOT. XJIOPOIJIACTBI, XPOMOILIACTHI, JICHKOIJIACTBl  BBICIIUX
pacTeHuil.

HememOpannblie opranouibl kietku CtpoeHue u QpyHKIHH HEeMEMOpPaHHBIX OPraHOHMI0B
KieTku. PubGocombl.  Ilpomesicymounvie  ¢hunamenmol. MuxpodunaMeHTbl. AKmuHosbie
Muxkpoguiamenmol. MBbIIIEYHBIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUUEUHbIX KIEeMmOK.
Muxkpotpyoouku. Knerounsrii mnentp. CTpoeHHME H JBUKCHHE JKTYTUKOB U PECHHYEK.
Muxkpotpy6ouku nuromiasMsl. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxkamu. Momopmwie benxu.

Snpo. Obonouka sapa, XpOMaTUH, KapHoIa3Ma, SIPBIIIKHA, UX CTPOCHHE U (PYHKIUU.
Snepubiii 6eIKOBBIM MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. belKkn XpoMaTuHa — TUCTOHBL. Junamuxa sdepHou
000104KU 8 Mumo3se. AoepHulil mpancnopm.

Knerounsle  BkmoueHus.  CpaBHUTENIbHAs ~ XapaKTEpUCTUKA  KIETOK  JYKapuOT
(pacTUTEIBHOMN, )KUBOTHOM, TPHOHON ).

JleMoHCTpanuu

[Toptpetsl: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIEeTKH», «CTpoeHHe >KHBOTHOU
KJIETKH», «CTPOCHHE PACTUTENBHOU KIETKN», «CTpOeHnEe MUTOXOHApUMN», «Sapo», «CTpoeHue
IPOKAPUOTUYECKOMN KIECTKU.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpENnapaTbl pPaCTUTENbHBIX, MXUBOTHBIX
KIIETOK, MUKpOIIpenapaThl 0aKTepHabHBIX KIETOK.

JlabopaTopHasi padora «/3yueHne cTpoeHus KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yyeHue cBOWCTB KJIETOUHOU MEMOPaHbD».

JlaboparopHast padora «lccienoBanue miaa3MoliM3a M JACIIa3MOIN3a B PaCTUTEIbHBIX
KJIETKaxX».

IIpakTHyeckas padora «/I3yueHne IBUKEHUS LIUTOIUIA3MBbl B PACTUTEIbHBIX KIETKAX».

Tema 6. O0OMeH BelecTB M MpeBpallleHHE JHEPITUHU B KJIETKe

AccuMmiALusa M JUCCUMMJILUS — JIB€ CTOPOHBI MeTrabonu3Ma. Tumbel oOMeHa BEIEeCTB:
aBToTpoHBI W  TerepoTpodHbIl. VYyacTue Kuciaopoga B OOMEHHBIX  IIpoleccax.



DHepreTnueckoe obecrnedeHne kieTku: mnpeBpamieHue AT®D B oOMeHHBIX Mpoleccax.
@depMEHTATUBHBIN XapaKTep peakUuil KJIeTOYHOro merabonusma. depMeHThl, UX CTPOEHHUE,
cBoiictBa M MexaHu3M jeictBus. Kodepmentsl. Otianuus (epMEHTOB OT HEOPraHUYECKHX
Katanu3aTopoB.  benku-akTuBaTOpel UM OEIKU-MHTUOUTOPHL.  3aBUCHUMOCTb  CKOPOCTH
(hepMEHTATUBHBIX PEAKIIMI OT Pa3IUIHBIX (PaKTOPOB.

[lepBUYHBI CHHTE3 OpraHUYECKUX BellecTB B KieTke. DOTOCUHTE3. AHOKCuceHHbll U
oxcueenHvlli  pomocunmes y 6axmepui. Ceemocobupaiowue nucMenmsl U NUSMeHMbl
peakyuonroz2o yenmpa. Pomb xjopomniacToB B mpoiecce ¢ortocuHTe3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpogyKTHBHOCTh (HOTOCHHTE3A.
BnusHue pa3znuuHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIINE
Oakrepuu, xKene300akTepun, cepodakTepuu, BOJOPOIHbIE OaKTepHH. 3HaUYeHUE XEMOCHHTE3a.

AnaspobHble opranu3Mbl. Bunsl Opoxenns. [IponykTel OposkeHUsI U WX HCIOIb30BAaHUE
4eoBeKOM. AHa’poOHBIE MHUKPOOPTraHW3MBI KaK OOBEKTHl OMOTEXHOJOTHMH M BO30yIWUTENN
Oone3Hei.

AdpoOHbIE OpraHu3Mbl. DTambl dHEpreThyeckoro odbmeHa. [loAroToBUTENbHBIN 3Tarl.
I'mukonu3 — 6eckuCIOPOAHOE PACIIETIIEHUE ITIOKO3BI.

buonornueckoe oxucieHue, WIN KJIETOYHOE JbIXaHHe. Pojb MUTOXOHJApPUI B Ipoleccax
Oouonoruueckoro okucienus. Lluknnueckue peaxuuu. OxucnurenbHoe (HochopriImpoBaHUE.
Duepeuss membpannozo epaouenma npomoros. Cummez ATD: paboma npomonuoi ATD-
cunmaswi. llpeumymiectBa a’poOHOro TyTH oOOMEHa BELIECTB IMepel  aHadPOOHBIM.
D} PeKTUBHOCTD IHEPTETUYECKOI0 OOMEHa.

JdeMoHCcTpanuu

IToprpersr: Ix. I[Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxembl: «DPOTOCHHTE3», «DHEpreTudeckuii oOMeH», «buocuHTe3 Oenka,
«Crpoenue hepMeHTa», « XeMOCHHTE3Y.

OO0opynoBaHue: CBETOBOM MHKPOCKOIM, 000pYyIOBaHUE JJIsl IPUTOTOBIICHHS TTOCTOSIHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.

Jlaboparopnass padora «l3ydenue KaTaMTHYECKOW AaKTUBHOCTH (epMeHTOB (Ha
MpUMepe aMUJIa3bl UK KaTajasbl)».

JlaGopaTopnasi padora «/3ydeHne (EpMEHTATUBHOIO pACHICIIJICHUS IEepOKCUIa
BO/IOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHasi paboTa «CpaBHEHHE TPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3A».

JlaGopaTropHasi padota «CpaBHEHHE MTPOLIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HaciiencreeHHas HH(GOpPMALMA M peaiu3anus eé B KJIeTKe

Peakuun MatpuuHoro cuHtesa. [IpuHIMI KOMIIEMEHTaApHOCTH B peakUUsIX MATPUYHOTO
cuHTe3a. Peamm3auus HacnencTBeHHOM uHGpopmanuu. ['eHeTMueckuil Koja, €ro CBOWCTBA.
Tpanckpunuus — matpuunelii cuHte3 PHK. [IpuHIMOBI TpaHCKpUIIMU: KOMILIEMEHTApHOCTD,
aHTUIAPAIIIEIBHOCTb, aCUMMETpUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsausa u e€ stanel. Yuactue TpancnopTHeix PHK B OmocuHTese Oenka. YciaoBus
ouocuHTe3a Oenka. KogupoBanue amuHokucioT. Poinbk pubocom B OMocuHTE3e OeKa.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapuoT. Perymnsmus akTUBHOCTM T€HOB y mIpokapuor. I'mmote3a omepona (®. XKakoO, XK.
Mano). MonekynapHvle mexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pezyaayuu pabomul 2enos. Perynsanns oOMEHHBIX IpolieccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HekneTounbsle (HOpMBI KHU3HH U OOJIHMraTHbIC Mapa3uTbl. CTpOEHUE NMPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusueuwviti yuxn JHK-codeporcauux
supycoe, PHK-cooepowcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.



BupycHbie 3a0osieBaHMS 4elOBEKa, JKMBOTHBIX, pacrenuid. CIIMJ[, COVID-19,
COLaJIbHbIE U MEIUIIMHCKHE TPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bomvuux maccusos («bigdatay) cmpyxkmyphoix
ouonoeuveckux Oammvix. Hanomexnonocuu 6 o6uonocuu u meouyuwe. Ilpocpammupyemoie
@yuryuu denxos. Cnocobwvl 00cmasKu 1eKapcme.

JleMoHCcTpanuu

ITopTpetsi: H. K. Kosbios, /. . UBaHOBCKUIA.

Tabmumet u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit komy, «BuUpyCH»,
«baxTtepuodarm.

IIpakTnuyeckas padora «Co3taHue MOECIH BUPYCay.

Tema 8. 7/Ku3HeHHbIH HMKJ KJIETKHU

Knerounslii 1ukin, ero mepuonsl u perynsauusa. Murtepdasa um muro3. OcobeHHOCTH
MIPOIIECCOB, MpoTeKarmux B uHTepdase. [lonroroBka KIeTKH K aeneHuto. [IpecuHTeTHYECKUit
(TOCTMHUTOTHYECKHI), CHHTETUYECKUH U TOCTCUHTETHYECKUH (IMIPEeMUTOTHUECKUN) Meproabl
uHTEPPA3bI.

Matpuunbii  cunte3 JHK — permmkaums. [lpunnuner  perumkamuun — JIHK:
KOMIIJIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUIAPAJUIEIBHOCTE. MeXxaHnu3m
perumkauun  JIHK.  Xpomocombl. Crtpoenue xpomocoM. Temomepel U Tenomepasa.
XpOMOCOMHBIH HAabOp KJIETKH — KapuOoTUN. JIUIUIOMAHBIM M TamouIHbIH HaOOphl XpPOMOCOM.
I'omonoruunsie xpoMocomsl. I1010BbIE XPOMOCOMBI.

Henenne xnerkun — muto3. CTaguud MHMTO3a M MPOUCXOMSIIME B HUX Hpouecchl. TuIbl
muTo3a. Kaprokunes u uuTokuHe3. buonornyeckoe 3HaueHUE MUTO3a.

Perymsimust mMuTOoTMUEecKOoro uMkiIa KieTku. llporpammupyemasi kijieTouHas rudenb —
aromnTo3.

Knerounoe sinpo, xpomocomsl, (yHKIMOHAJIbHAsI F€HOMUKA. Mexanuzmbl npoaughepayuu,
oughgpepenyuposku, cmapenus u eubenu Kiemox. «Lugpposas kiemrkay — buoungopmamuvecxkue
MoOenu PYHKYUOHUPOBAHUS KIIeTKU.

JleMoOHCTpanuu

Tabmumpl U cxembl: «KU3HEHHBIM UK KJIETKH», «Muto3y, «CTpoeHHE XpOoMOCOMY,
«Pemmxkanus JITHK».

ObopynoBaHue: CBETOBOW MHKPOCKON, MHUKporpenapaThl: «MHTO3 B KJIeTKax KOpeIIKa
JyKa.

JlaGoparopHas padoTta «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax.

Jlaboparopnas padora «HabGmonenue mMuTO3a B KJIETKaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIpEnapaTax)y.

Tema 9. CTpoenne u pyHKIUHM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKIJIETOYHBIE,  KOJOHUAJbHbBIE,
MHOT'OKJIETOYHBIE OPraHU3MBI.

Oco0eHHOCTH CTPOEHMsS U KU3HENEATEIbHOCTH OJHOKJIETOYHbIX OpraHu3MoB. bakTtepun,
apxeH, OJJHOKJIETOYHbIE TPUObI, OJJTHOKJIETOYHbIE BOAOPOCIH, Ipyrue Npotuctsl. KojsoHuanbHble
OpPraHU3MBbl.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO Opranu3mMa. TkaHU, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTeNnbHBIX TKaHEW: oOpa3oBaTellbHas, IOKpPOBHAf,
MIPOBOASINAs, OCHOBHAs, MexaHuuyeckas. OcoO0eHHOCTH cTpoeHUs, (QPYyHKIUN U PacHOIOKEHUS
TKaHEW B OpraHax pacTeHHH.

TkaHM JKMBOTHBIX M  4YeNOBEKa. THUMIBl JKUBOTHBIX TKAaHEW: JIHUTEIHANIbHASL,
COCIMHUTENbHAs, MbIIIeYHas, HepBHAs. OCOOEHHOCTH CTpPOEHUsS, QYHKIMH U PaCHOIOKEHUS
TKaHEW B OpraHax >KMBOTHBIX U UeJIOBEKA.

Opranbl. BereraTuBHbIE U T€éHEpaTUBHBIE OpPraHbl pacTeHU. OpraHsl U CUCTEMBI OPraHOB
YKUBOTHBIX U uenoBeka. OyHKIUK OPraHOB U CUCTEM OpPraHOB.



Onopa Ttema opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KMBOTHBIX. HapyKHbI 1 BHYTpeHHUM ckeneT. CTpPOEHUE U THUIIBI COCTUHEHHUS
KOCTEH.

JBmxkeHue OpraHu3MoB. JIBM)KGHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE€, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPOMM3Mbl MU HACTUH.
JIBMKeHHe MHOTOKJIETOUHBIX )KUBOTHBIX U YENIOBEKa: MbllIeuHast cuctema. Peduekc. CkenerHble
MBIIIIIBI ¥ UX padora.

IIntanne opranu3MoB. IlornomeHne Boxbl, YIVIEKMCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenussMu. IlutaHue XUBOTHBIX. BHYTpUIONIOCTHOE M BHYTPHKJIETOYHOE NUILIEBApPEHUE.
[IntaHne MO3BOHOYHBIX >KMBOTHBIX. OTHaEnbl MHUIIEBAPUTENBHOrO TpakTa. [InmeBapuTenbHbIe
xkeiessl. [InmeBapurenbHas cucreMa 4eI0BeKa.

Jpixanne opranu3MoB. Jprxanue pacrenuii. [Ipixanue xuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KJeTkH. KoxkHoe npixaHue. J[pixaTenbHas moBepxHocTh. JKabepHoe U J1€rouHoe
npIxaHue. JlpIXaHWe IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHHE
CTpPOEHUsl JIETKMX I103BOHOYHBIX JXUBOTHBIX. JlpIxarenbHas cucTema uyenoBeka. MexaHu3m
BEHTWISALMU JIETKUX Yy ITULl U MJIEKONMUTaIonMX. Peryssiuus npixanus. /{pixarenbHbie 00bEMBI.

Tpancopr BemecTs y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHUU. TpaHCHOpT
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranel. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpoBOOOpaIieHusi.  DBOJIOLNUOHHBIE  YCIOKHEHUS  CTPOEHUS  KPOBEHOCHOH  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepana u e perynsmus.

Boigenenne y opranu3sMoB. Beinenenue y pacteHuil. BeineneHue y KMBOTHBIX.
CokparutenbHble Bakyonu. Opransl BbyieneHus. OunbpTpanus, cekpenuss U oOpaTHOE
BCachlBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblaeeHUs. CBsI3b MOJOCTH Tejla ¢ KPOBEHOCHOU
U BBIICIUTEIBHON CHUCTEMaMH. BpleneHue y NMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crtpoenue u pyHKIIMOHUpOBaHUE HeGpoHa. OOpa3oBaHUE MOUYH Y UETIOBEKA.

3amuTa Yy OpraHu3MOB. 3amIuTa y OJHOKIETOYHBIX OpraHu3moB. CHoOpel OakTepwil u
LUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa nacCUBHON U
XUMUYECKOH 31 Thl. DUTOHIIUIBI.

3ammrTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIE. 3aluTa OpraHu3Ma
or Oone3neli. MMmyHHas cucrema uyenoBeka. KIeTO4WHBIE M TyMOpajbHBIH HMMYHHUTET.
Bpoxn€uubii u  npuoOpeTéHHbI  creuupuyeckuii  UMMyHUTET. Teopust KIJIOHAJIBHO-
cenektuBHoro umMmmynureta (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
Opranu3moB. PoJib Bpoxk1EHHOIO MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxkumocTs W peryisinus y OpraHu3MoB. Pa3apakuMocTe y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PaznpaxuMoCTh M peryssiuus y pacTeHuid. PocToBble BeliecTBa U U X
3Ha4YEHHUE.

HepBHas cucrtema u pediekTopHas peryisnus y *XUBOTHbIX. HepBHas cucrema u eé
OTJEJbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHMS HEPBHOM CHCTEMBI Yy JXUBOTHBIX. OTaEibl
rOJIOBHOTO MO3Ta IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiektopHas ayra. besycnoBHbie u
yCIIOBHBIE Pe(IICKCHI.

I'ymopanbHast peryisiius M SHAOKPUHHAs CHUCTEMa >KMBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBl W HUX TOpMOHBI. JleiicTBUe TOpPMOHOB. B3anMMOCBsI3b HEPBHOW U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cuctema.

JdeMoHCcTpanuu

IToptper: U. II. [TaBnos.

Tabmuubl U cxeMbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimme», «Opranbl IIBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHE HaceKoMmbIxX», «TkaHu pacTeHun»,
«KopHueBbie cucrems», «Ctpoenue ctedis», «CTpoeHuWe TMCTOBOM TMIACTHHKWY», «[kKaHU
XKUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucrtemay, «KpoBeHOCHas cucrtemay,



«/pixatenpbHass  cucrema», «HepBHas cucteman, «Koxka», «MpleyHas —cucteMar,
«BpiienuTenpHas cucreMay, « QHIOKPUHHAS cucTtemay, «CTpoeHue MbIb», «MMyHUTET»,
«KumeynononoctHeiey, «Cxema NMUTaHUs pacTeHHi», «KpOBEHOCHBIE CHCTEMBbI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miuaHapun», « BHyTpeHHee CTpoeHue 10XKIE€BOro
yepBsi», «HepBHas cucrema pbeiO», «HepBHas cucrema Jsrymku», «HepBHas cuctema
npecMmbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucTteMa MIIEKONUTAIOMIUXY,
«HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIpeNnapaThl OJAHOKJIETOYHBIX OPraHU3MOB,
MHUKpONpenapaTsl TKaHEH, PaKOBUHBI MOJIIFOCKOB, KOJIJICKIINA HACEKOMBIX, UIJIOKOXKHUX, JKUBBIE
9K3EMILISIPbl KOMHATHBIX pacTeHM, repOdapuy pacTeHHI pa3HBIX OTJEJIOB, BIa)KHbIE MPEHapaThl
KUBOTHBIX, CKEJIEThI 103BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
obopynoBaHWe 7 JE€MOHCTPAllMM TIOYBEHHOTO M BO3AYIIHOTO IUTAHUSA PpacCTECHUH,
pacllleluleHHs KpaxMaja M OenkoB Moja JAeiicTBUEM (epMeHTOB, 000pyAOBaHUE IS
JEMOHCTpALMU OMBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbIX
JBUKEHU, MOJI€JTU TOJIOBHOT'O MO3I'a pa3IMYHbIX )KMBOTHBIX.

JlabGopaTopHasi pabora «/3yueHue TkaHel pacTeHUN».

JlaGoparopHasi pabdota «/3yueHne TKaHel JKUBOTHBIX).

JlaGopaTropHnas padora «/3ydueHne opraHoB IBETKOBOIO PACTEHUSI».

Tema 10. Pa3MHOKeHUe 1 pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronioe (BK/IIoUas BEreTaTUBHOE) U M0JI0BOe. Buib
0ecIoIoro pa3MHOXKEHHUS: IOYKOBAHHE, CIIOPYJISAIUS, pparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pa3zmuoxeHue. IlonoBble kineTku, wiau ramersl. Meio3. Cragum Meliosa.
IToBenenne xpomocom B meio3e. Kpoccunrosep. buonorndeckuii cMbIci Meiio3a W IOJIOBOTO
npouecca. Meno3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpensaponpimieBoe  pasButue. [‘ameroreHe3 'y JkMBOTHBIX. [losoBble  Kene3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KiieToK. Criepmarorenes u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmonoTBOpeHNe W SMOpHOHATIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTenorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3). DMOPUOJIOrHs — HayKa O pa3BUTUU
Opranu3MoB. Mopgozcenes — 00Ha u3 enaeuwvix npoodiem smopuonocuu. Konyenyus mopgocenos
u moodenu mopgozenesa. Craquu sMOpHOTeHe3a )KUBOTHBIX (Ha MpUMepe JIATyIKn). J{podneHue.
Tuner npoGnenus. [emepmunuposannoe u Heoepmunuposanuoe opobdnenue. bracmyna, munoei
onacmyn. OcoOEHHOCTH APOOICHUSI MIIEKONUTAIOMMX. 3apOABIIIEBbIe JTUCTKH (TacTpyJIsALUs).
3akiajKka OpraHoB M TKAaHEH W3 3apoAbIIIEBBIX JMCTKOB. B3anmHoe BiMsHUE dacrel
pa3BUBaroOIIerocs 3apoabiiia (dMOpUOHaNbHAs WHIYKUUs). 3akiajka IJJaHa CTPOEHUs
JKUBOTHOI'O Kak pe3yJbTaT MEpapXUYEeCKUX B3aUMOACHCTBUH TeHOB. BiusHue Ha
SMOPHOHAIILHOE Pa3BUTHE PA3IMYHbIX (DAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue sxuBoTHbIX. I[locTamMOpuonanbHbii nepuon. Ilpamoe u Hempsmoe
pazButre. Pa3Butue ¢ metamopdo3oMm y OECIO3BOHOYHBIX W IO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHHE NPAMOro M HEMPSIMOrO Pa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunbel pocra XuUBOTHbIX. DaKTOpbpl peEryjsilud pOCTa JKUBOTHBIX M uenoBeka. Craauu
MOCTAMOPUOHAIILHOTO PA3BUTHUS Y KHUBOTHBIX U 4YeloBeKka. lIleproabl OHTOreHe3a 4YelloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKHE MTPOLIECCHI.

PasmHOXXeHHE U pa3BuTHE pacTeHuil. ['ameroput u crnopoput. Meiio3 B KU3HEHHOM
nukie pacrenuit. OOpas3oBaHwe cmop B Tporecce Meioza. ['ameToreHes y pacTeHHid.
OnjogoTBOpeHWEe W Pa3BUTHE PACTUTENbHBIX OpraHu3MoB. J[BOWHOE OIJIOJOTBOpPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJsliui OHTOT€HEe3a y pacCTEHUHN U )KUBOTHBIX.

JdemoHcTpanuun

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



Tabmuuel u cxembl: «BereratuBHoe pasmMHOkeHHe», « UMbl 0ecrnosoro pa3zMHOXKEHUS,
«PasMHOXEHHE XIaMUAOMOHaIbl», «Pa3mMHOXeHHEe SBrieHb», «PasMHOXKEHHE THIPBD»,
«Meito3z», «XpomocoMbl», «l'amerorenes», «CTpoeHHE SHULEKIECTKH M CIEPMATO30MAA»,
«OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe um Hempsmoe pas3Butue», «Pa3Butme Maickoro
)KyKay, «Pa3zButre capanum», «Pa3BuTue JSATYyIIKN», «/{BOHHOE OMIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHUE CEeMSH OJHOAOJIbHBIX M JBYAOJIbHBIX pacTeHUN», <« KU3HEHHBIN MUK
MOPCKOM  KamycTb», <«OKM3HEHHBIM UHUKA MXa», <«OKU3HEHHBIM LMK NAlOPOTHHUKAY,
«OKM3HEHHBIH IIUKI COCHBDY.

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIpenaparsl SULEKJIEeTOK U CIIepMaTO301/ 0B,
Mozenb «LIUKI pa3BUTHSA JIATYIIKW.

JlaGoparopnass pabora «/3yueHue CTpOEHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

IIpakTuueckass padora «BbisBIeHUE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopatopHas pa6ora «CTpoeHre OpraHOB pa3MHOXKEHHUSI BBICIIUX PACTEHUIN».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hctopust craHOBJIEHUS M Pa3BUTUS T'€HETUKU Kak Hayku. PaGorter I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4E€HBIX B pa3BuUTUU reHeTuku. Paborer H. K.
Kousbuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHbIE T'€HETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI, aJlleJIbHbIE
IeHbl, aJbTEPHATHBHBIE MPU3HAKH, JOMUHAHTHBIM M PELECCUBHBIM MpPU3HAK, T'OMO3MIOTAa,
reTepo3uroTa, 4yucrass JUHUS, THOpUIbl, reHoTur, (GeHoTun. OCHOBHbIE METOJbl T'€HETUKHU:
rUOPHUI0JIOTMYECKUH, LIUTOIOTUY €CKUI, MOJIEKYJIIPHO-T€HETHUECKUH.

JdeMoHCcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsiios, H. 1. BaBunos, A. H.
benozepckuit, I'. /1. Kapneuenko, 10. A. ®umumyenko, H. B. TumodeeB-PecoBckwii.

Tabnuibl U cxembl: «MeTobl reHEeTUKNY, «CXeMBbl CKPEIIUBaHUS».

JlaboparopHas padora «J/[po3oduiia kak 00bEKT reéHETUIECKUX UCCIICTIOBAHUI.

Tema 12. 3aKk0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpugnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoH €AMHOOOpPa3Ms
rudpuioB neporo nokosneHud. [IpaBuno nomuHupoBanus. Bropoi 3akoH MeHaens — 3akoH
paciueruieHns npu3HakoB. [{urosornueckue 0CHOBBI MOHOITMOPHUIHOTO cKpelmuBaHud. ['unoresa
YUCTOTHI TAMET.

Anamusupyroniee  ckpemuBaHue.  [IpomMexyToOuHbII ~ XapakTep  HaclleOBaHUS.
Pacuensienne npru3HakoB IPU HEMOJHOM JTOMUHUPOBAHUH.

JurubOpunnoe ckpemmBaHue. Tpetuid 3akoH MeHnenss — 3aKOH HE3aBUCHMOIO
HaCJIEZIOBaHUS NPU3HAKOB. LlUTONOrnueckne OCHOBbI TUIMOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HaclieoBaHue npusHakoB. Pa6otel T. Moprana. CrensiieHHOe Hacien0BaHue
T€HOB, HAPYIICHHUE CLEIICHUS MEeXAY FeHaMHi. XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'eneruka nona. XpOMOCOMHBIM MEXaHHU3M OIpeAesieHUs 1oJia. AYTOCOMBI U IOJOBbIE
XpOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHblii moj. ['eHeTHMueckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CHEMJIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHass cucrema. llneiioTponusi — MHOXKECTBEHHOE JIEHCTBHE TEHA.
MHOX€eCTBEHHBIN aJuienu3M. B3aumopeicTBue HeaeabHbIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [lomumepus.

['eHeTMYeCKMI KOHTPOJb pa3BUTUA PACTEHUH, >XUBOTHBIX M 4YEJIOBEKAa, a TaKKe
(U3NONOTUYECKUX TPOIECCOB, TIOBEACHHS ¥ KOTHUTUBHBIX (QYyHKOUW. [eHeTHueckue
MEXaHHU3MBbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35IMH — Mapa3uT» U «XO3IUH —
MUKpOOHOM». ['eHeTHuecKne acreKkThl KOHTPOJISl U U3MEHEHMsI HacJIeICTBEHHOW HHpOpMaluK B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.



JleMoHCcTpanuu

IToprpers: I'. Menneins, T. Mopras.

Tabmuuel u cxemsbl: «I[lepBblii 1 BTOpOI 3akoHBI MeHaens», «Tpetuil 3akoH MeHaens»,
«AHanm3upyolee cKkpemuBanuey, «Henonnoe nomuanpoBanuey, «CHENIeHHOE HACIEI0BAHNE
MIPU3HAKOB Y Apo30duibly, «I eHeTrka nonay, «Kapuotun yenoBeka», «Kapuotun apo3ohums»,
«Kapuotun ntunb», « MHOXKECTBEHHBIN ajienu3my», «B3anmMoaencTBre TeHOBY.

Ob6opynoBaHue: MOAETb I JEMOHCTPALMU 3aKOHOB €IMHOO0Opa3usi THOPHIOB MEPBOro
MOKOJIEHWSI M PACLICIUIEHHUs] NMPU3HAKOB, MOJAENIb JI JEMOHCTpAlMy 3aKOHA HE3aBHUCHMOIO
HacJIeI0BaHMs IPU3HAKOB, MOZEIIb I IEMOHCTPALMHU CLETUIEHHOI'O HACJIe0BAHMS TPU3HAKOB,
CBETOBOIM MHMKPOCKOIN, MUKpoMpenapar: «J{po3odunay.

IIpakTuueckass padora «lI3ydyeHue pe3ynbTaToB MOHOTMOPUAHOIO CKPEUIMBaHUS Yy
Ipo30(UITBD.

IIpakTuueckass pabGora «l3ydyeHue pe3ynbTaToB IUTHMOPUIHOIO CKPELIMBaHUS Y
TPO30(HITBD.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

BsaumogeiictBue reHotuna u cpensl npu QopmupoBaHuu QeHoTuna. M3MEeHYUBOCTDH
npu3HakoB. KadyecTBeHHbIE W KOJIMYECTBEHHBbIE IPU3HAKA. BHABI  W3MEHUYHMBOCTH:
HEHACJICICTBCHHAs U HACJICCTBCHHAS.

MoauukanronHas U3BMEHYUBOCTb. Poib cpenbl B pOpMUPOBAHUU MOAU(PUKALMOHHOM
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHslil psa U BapualMoHHasi kpubas (B.
Horanucen). CBolicTBa MOAM (PUKAIIMOHHON U3MEHYHBOCTH.

I'enotunuueckas u3MeHYHMBOCTh. CBOMCTBAa TE€HOTHUIUYECKOM HW3MEHUMBOCTU. Bubl
TFeHOTUIIMYECKON U3MEHUNBOCTH: KOMOMHATUBHAS, MYTallHOHHAS.

KomOunaTtuBHasi u3MEHYMBOCTh. Meii03 M MOJOBOW MPOIIECC — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. Posib KOMOMHATUBHONW M3MEHUNBOCTH B CO3aHUU I'€HETUYECKOro pa3sHO0Opasus
B IIpe/iesiax OJJHOI0 BU/JA.

MyTanMoOHHasT W3MEHUYMBOCTb. BHIBl MyTanui: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHblE M WHIAYLHMPOBAHHbIE MyTaluu. SepHble M IUTOIIa3MaTHYECKUE MYyTaluu.
ComaTnueckue M 1oioBble MyTanuu. lIpuunHBI BO3HMKHOBEHMs MyTanuid. MyTareHbl U HX
BJIMSIHAE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaIlMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacnenctBeHHoM wu3menunBoctu (H.M. BaBunos). BHesgepHas W3MEHUYMBOCTH H
HACJIENCTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PAKMOPO8 6 HACIeO08aHUU U
USMEHYUBOCNU (PEHOMUNUYECKUX NPUSHAKOG ) OP2AHUSMOB.

JleMoHCTpanuu

[Toptpersl: I'. ne ®pu3, B. Noranncen, H. 1. Bapunos.

Tabmuuel 1 cxembl: «Buabpl uaMeHynBoCTHY», «MoaupukauvoHHas H3MEHYHUBOCTHY,
«KoMOuMHATHBHAS  HM3MCHYUBOCTEY, «Meio3, «OmnogoTBOpEHUEY, «I'enernueckue
3a0oeBaHus 4eIOBEKay, «BUIbl MyTanuii.

O6opynoBaHue: KHUBble M IepOapHble HSK3EMIUIIPbl KOMHATHBIX PACTEHUH, PUCYHKH
(ororpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlabopaTropnass paGora «lcciaemoBaHue 3aKOHOMEPHOCTEH  MOIU(PUKAIMOHHON
n3MeHYUBOCTH. [TocTpoeHne BapualmOHHOrO Psijila U BApUAIMOHHOW KPUBOW.

IIpakTHyeckas padora «MyTanuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wenoBeka. MexayHaponHas IporpamMma HMCCIEJOBAHUS TI'€HOMa 4YeJIOBEKa.
MeTo/bl U3yUCHHS TCHETUKH YEIIOBEKA: I'eHeaJOrnYeCKUi, OJIM3HEIOBBIM, IUTOT CHETHYCCKHH,
MOMYJISIIMOHHO-CTATUCTUUECKUHN, MOJEKYJIIpHO-TeHeTHuYeckuil. COBpEMEHHOE OIpeneneHne
TEHOTHUIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHME, T'C€HOTUIIMPOBAHUE, B TOM YHCIE C IOMOIIBIO
[MI[P-anamu3a. HacnencrBennsie 3a00JieBaHUS 4ellOBEKa. [ €eHHbIE W XPOMOCOMHBIE OOJIC3HH
yelloBeKa. bolle3HM ¢ HAcleACTBEHHOM NpenpacnoOKEHHOCThIO. 3HAYEHHE MEIULMHCKOU



TeHeTHKH B INPEIOTBpAIEHUH U JICYCHUH TeHeTHYecKHX 3a0oJjieBaHMM uernoBeka. Meauko-
TF€HETUYECKOEe KOHCYJbTHpoBaHHE. CTBOJIOBBIE KIETKU. IIOHATHME «TEHETHMYECKOro TIpy3ay.
DTUYECKHE aCIIeKThl UCCIIeI0BaHUIN B 00J1aCTH PEJaKTUPOBAHUS I'€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIIICHHONW YyBCTBUTEJILHOCTH Ye€JIOBEeKa K (U3MUECKOMY U
XMMHMUYECKOMY 3arps3HEHUIO OKpY)Kawolled cpenpl. ['eHeTHueckas NpeapacnoyioKEHHOCTb
YEJI0BEKA K MaTOJIOTHSIM.

JleMoOHCTpanuu

Tabmuuer u cxemsl: «Kapuotumn uenoBeka», «MeTonbl W3Y4eHHsS] TEHETHKU YEIOBEKay,
«["eneTnyeckue 3a001€BaHMs YETOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHAJIN3 POAOCIOBHON.

Tema 15. Cenexuusi opranu3MoB

JloMecTukanus u ceynekuus. 3apokKAeHHE CeleKIuu U aomecTukanuu. Ydenue H. U.
BaswiioBa o LleHTpax mpoucXoAeHUs] 1 MHOr00Opasusl KyJIbTypHBIX pacTeHUH. Ponb cenexkunn
B CO3JJaHMM COpPTOB PACTEHUMH U TMOpojJ KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAZOB B HaclIeACTBEHHOM u3MeHunBoctd H. M. BaBuioBa, ero 3nadenue s
CEJNIeKIIMOHHON PaboThI.

MeTozps! ceneKuoHHON paboThl. MIcKycCcTBEHHBINH 0TOOp: MacCOBBIM M MHAUBUIYaJIbHbIH.
Dtarnbl KOMOMHAIMOHHOW cenekiuu. McnbltTanue npou3BoguTene mo moromctBy. OT60p 1Mo
TEHOTHILY C IOMOIIbIO OLIEHKH (PeHOTUIIAa IOTOMCTBA U OTOOP 110 T€HOTUITY C IOMOILIbIO aHAIN3a
JHK.

HcKyCCTBEHHBI MyTareHe3 Kak METOJA CeJEeKIMOHHOW paboThl. PanuanuoHHBI U
XUMUYECKUH MyTareHe3 Kak HWCTOYHMK MYTalUil Yy KyJbTypHbIX (OpM OpPraHHU3MOB.
Hcnonb3oBaHue TEHOMHOIO pEAAKTUPOBAHMS U MeTonoB pekomOuHaHTHbIX JIHK nis
ITOJIY4E€HHSI UICXOJHOIO MaTepHaIa JJIsl CEJICKIINH.

[Tonyuenue mnomumonnoB. BuyTpuBugoBas rubpuauszanus. bauzkoponacTtBeHHOe
CKpelIMBaHue, nin nHOpuauHr. HeponcTBeHHoe ckpeluBaHue, uim ayTopuausr. ['ereposuc u
ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuMu. OtnanéHHas ruOpuau3anus.
[Ipeomonenne Oecryionusi MEKBUIOBBIX THOPUIAOB. J{OCTH)KEHHMS CENEKIMH pacTeHU U
KUBOTHBIX. « 3€1€HAs PesoIoYUs ).

CoxpaHeHHE M H3y4YEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHMH M UX IUKHUX
poauuei sl co3/1aHUs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO03SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbICTIOBbIX
HCUBOMHBIX 8 YENAX VIVUUEHUS CYUWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM qucie ¢ npuMeHeHuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAEO08AHUL, NePedosbiX uoel u
nepCcneKmueHbIX MexHoI02Ull.

JleMoHCTpanuu

[TopTpetsi: H. U. BaBunos, U. B. Muuypumn, I'. [I. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuue! 1 cxeMbl: «LIeHTpbI TPOMCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX paCTEHHID,
«3aKOH TOMOJIOTMYECKUX pPSAJOB B HACJIEACTBEHHOM W3MEHUMBOCTH», «METONBI CENEeKIUn»,
«OtnanénHas rubpuanzanusy, «MyTtareHes».

JlaGoparopnasi padora «/3ydyeHne copToB KyJIbTYPHBIX PACTEHUH U MOPOA AOMALIHHUX
KUBOTHBIX).

JlabopaTopHasi padora «3yueHrne METOI0B CENEKIMHU PaCTEHUIN».

IIpakTnuyeckas padora «lIpuBrBKa pacTeHui».

IkcKkypeuss «OCHOBHBIE METOJIBI M JIOCTHXKEHHS CEJIEKLIMHM PACTEHUH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIBHBIM yYacTOK, B TEIJIMYHOE
XO035HCTBO, B TAOOPATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOT'O IIEHTPA)».

Tema 16. BuorexHosorust 1 CHHTEeTHYECKast O0MOJI0T U

OOBbeKThl, UCHOJb3yeMble B OHWOTEXHOJOIMH, — KJIETOYHbIE M TKaHEBbIE KYIbTYpBHI,
MUKpPOOPTaHU3MBI, HMX XapaKTepUCTHKa. TpaaullMoHHas OMOTEXHOJOrus: xJeboredyeHue,



MOJIy4€HHE KHCIOMOJIOUHBIX NMPOAYKTOB, BUHOJENUE. Mukpoouroigoruueckuii cunte3. OObeKTh
MUKpOOHO0JIOrn4ecKuX TexHonorui. [IponzBoacTeo 6enka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue  TEXHOJIOTMW W HMHCTPYMEHTOB  II€JIEHAINPABICHHONO  U3MEHEHUS H
KOHCTPYUPOBAHUSI T€HOMOB C 1I€JIbI0 MOJIyUYE€HUsI OPraHW3MOB U X KOMIIOHEHTOB, COJEpKaLIUX
HE BCTpEYaroIuecs B Ipupoae OMOCHHTETHY €CKUE Iy TH.

Knerounast unxxenepus. MeTonpl KyJabTypbl KJIETOK W TKaHEH pPAacTEeHUH U >KUBOTHBIX.
Kpunobanku. ComaTtnueckass TuOpuausanus ¥ comMaTHuecKuid sMmOpuoreHe3. Mcmonb3oBaHwue
ramjouioOB B CENIEKIMU pacTeHHUu. [lomyuenue moHoxkaoHanbHbIX anmumen. Hcnonv3oeanue
MOHOKIOHANLHBIX U NOJUKIOHANbHBIX aHmumen 8 mMeouyuHe. VICKyCCTBEHHOE OIJIOI0TBOPEHUE.
PekoHcTpyKIus SHIEKJIETOK M KJIOHMPOBAHUE JKUBOTHBIX. MeToJ TpaHCIUIaHTALUU SJEp
KIIETOK. TexHonozuu 0300po6neHus, KyJIbMUusUpo8aHus U MUKPOKIOHATbHO20 PA3ZMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMmYp.

XpOMOCOMHas1 U IeHHas MHXKEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexomOuHauTHBIX J{HK. Co30anue mpanceennvix opeanuzmos. JIOCTHKEHUS W TEPCIEKTUBBI
XPOMOCOMHON M TEHHOH WHXXEHEpUH. OKOJIOTMUECKHE U OSTHUYECKHEe MpoOsieMbl TeHHOH
WUH)KEHEPHH.

Menununckue 6uorexsosoruu. Ilocrrenomuas uudposas menunuza. [1IP-nuarnocruxka.
MetabonoMHBIN  aHaNMM3, TEHOLUEHTPUUYECKUN aHAJIM3 NPOTEOMa 4YeJIOBEKa [UJIi  OILEHKH
COCTOSIHMSI €ro 3/10poBbs. Vcnonb3oBaHue CTBONOBBIX KJIETOK. TapreTHast Tepanus paka. 3D-
OuoMHXKEeHepUs Uil pa3paboTKu (yHIAMEHTAJbHBIX OCHOB MEAMLIMHCKUX TEXHOJIOTH,
CO3JaHMsI KOMIUJIEKCHBIX TKaHEH COYETaHMEeM TEXHOJIOTui TpEXMEPHOro OWONPUHTHUHIA U
ckaddoauHra s peleHus 3a1a4 NepCoOHaIU3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LeJbl0 OO0ecredyeHus KOMOMHUPOBAHHOM 3alUTBI OT
Bo30yautesneit OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB (yHkHuoHupoBanus PHK-
COoZIep KAl X BUPYCOB, BHI3BIBAIOLINX 0CO00 OMacHbIe 3a001eBaHMsI YEI0BEKa U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuner u  cxemsl: «Mcronp3oBaHME  MHUKPOOPraHHW3MOB B IIPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHXeHepHs», «I eHHast HHKEHepus».

JlaboparopHas padora «/3yuenne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llomyueHrne MOJOYHOKHUCIIBIX TPOTYKTOB.

IKcKypeusi «bruoTexHomorus — BayKHeas mporu3BoJUTENIbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaenne U pa3BUTHE IBOJIOLNNOHHBIX NPEACTABICHUI B O0HOJI0THI

OpomonunonHas Teopust Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHMS JapBUHU3MA. JKHU3HB
Y Hay4dHas JesTenbHocTh Y. JlapBuHa.

JBwxymue cuibl sBomouMM  BugoB 1o Y. JlapBuHy (BBICOKass HHTEHCHBHOCTb
pPa3MHOXKEHUSI OPraHU3MOB, HACJEACTBEHHAass M3MEHUYUMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnueckon Teopun 3Bororuu (CTD). HeliTpanbHast Teopust SBOIOLNH.
CoBpeMeHHasi 3BOJIIOLMOHHAS OMOJIOrUsl. 3HAYEHHE SBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOM KapTUHBI MUpa.

JleMoHCTpanuu

IToptpetsl: Apucrorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. YUerBepukos, 1. U. lImansraysen, Ix. Xonneiin, /1. K. benses.

Tabmuuer u cxembl: «Cucrema xuBoil npupozas! (nmo K. Jlunuer)», «JlecTHuna >xuBbIX
cymectB (o Jlamapky)», «MexaHusm QOpMHUpPOBAHUS TPUCIOCOONICGHUN Yy pacTeHUuil u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxogku Y.
HapBuna», «®opmbl 0opb0ObI 3a cymecTBoBaHue», «llopoasl romybeit», «Muoroodpasue



KyJIbTYpHBIX (hopM KamycTbl», «Ilopoabl ToMaIHuX )KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX
BunoB (mo Y. /lapBuny)», «CxemMa COOTHOIIEHHS IBUXKYUIMX CHJI 3BOIOLUNY», «OCHOBHBIE
ITOJIOKEHUSI CUHTETUYECKOU TEOPUH IBOJIFOLIUN.

Tema 2. MUKPO3IBOJIIONUS U €€ pPe3yJbTaThl

[lonynsiuusa kak »3jieMeHTapHas eauHuna 3Boirolrd. CoBpeMEHHblE METOIbl OLIEHKU
TEeHETUYECKOT0 Pa3HOo00pas3ysl U CTPYKTYPHI MOMyauuid. Fi3MeHeHne reHodoHa MOy Isauu KakK
3JIEMEHTApHOE HBOIIOLMOHHOE sBJIEHHWE. 3aKOH reHeTudeckoro pasHoBecus [[x. Xapau, B.

Baitn6epra.
OnemeHTapHble (aKTOPBl (IBMXKYIIUE CHJIBI) 3BOJIONUU. MyTalMOHHBINA IpoIecc.
KombOunatuBHas wu3MeHuuBOCTh. [lpelid reHoB — ciydailHble HEHanpaBlICHHbIE H3MEHEHHS

4acToT ajuienel B momynsanusx. DGdeKT ocHoBaTels. D@gexm OYmMulLIOUHO20 2OPAbIUKA.
CHudicenue eeHemuyeckoeo pasHoobpasus: npuyunvl u ciedcmeus. Ilposerenue 3¢gexma
opeliha cenog 6 OoOabWUX U Manblx nonyaayuax. Murpamun. V3omsnus  momyssnuil:
reorpacudeckas (MpocTpaHCTBEHHAas1), Onosornyeckas (penpoayKTUBHAS).

EctectBeHHbIli 0TOOp — HampaBisomuil ¢aktop sBoionuu. DopMbl €CTECTBEHHOrO
oTOOpa: NBWXKYIIUH, CTaOWIM3UPYIOUIMH, pa3pbiBatronil (au3pyntuBHbIi). [lomoBol oTOOD.
Bo3HUKHOBEHNE U 3BOIOIMS COLUAIBHOIO IOBEEHUS ) KUBOTHBIX.

ITprcnocoOeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHKPOIBOMIONMH. BO3HUKHOBEHME
IpUcroco0eHuit y opranu3MoB. ApoMopdo3sl 1 uauoanantanuu. [Ipumepsl npucnocoOaeHui
y OpraHu3MoB: Mopdosorudyeckue, (u3noIoruueckue, OMOXMMHUYECKHE, ITOBEIECHUYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u CcTpykTypa. BumooOpasoBaHue Kak pe3yabTaT MHUKPOIBOJIOIHH.
M3omsimusa — xmrodeBoit  ¢daktop BumooOpazoBanusa. I[lytm u cmocoObl BHI00Opa3oBaHMUS:
ajonaTpuueckoe (reorpauueckoe), CHMIIATPUYECKOE (DPKOJIOTUYECKOE), «MTHOBEHHOE)
(monmumnnonau3anus, ruopuan3anus). JmmTe1bHOCTb SBOTIONUOHHBIX TPOIIECCOB.

MexaHu3Mbl (OpMHUPOBAHKS OHOJOTHYECKOT0 Pa3Hoo0pasusl.

Poip »BOMOLMOHHONW OHOJOTMM B Pa3padOTKE Hay4YHBIX METONOB COXPaHEHMs
O6uopa3zHooOpa3us. MHKPO3BOTIONMS M KO3BOMIOLHMS IAapasUTOB M HX XO035eB. MeXaHU3MbI
(hopMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEll.

JdemoHcTpanumn

[Toptpetsi: C. C. UetBepukos, D. Maiip.

Tabnuipl U cxeMbl: «MyTalOHHAsE ©3MEHYUBOCThY, «llomynsiuonHas CTpyKTypa BHAAY,
«Cxema mposiBieHMsT 3akoHa Xapau—BaiinOepra», «/IBwKymme CHIBI  3BOJIIOLIUNY,
«OJKoyornyeckass M30JUs TMONyJsui ceBaHckod ¢opemn», «I['eorpaduueckas wuszomsauus
JMCTBEHHULIBI CHOMPCKON U JIMCTBEHHMIIBI 1aypcKoi», «llomynsinoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema AEHCTBHS €CTECTBEHHOro ot1Oopay», «®Popmbl OOpHOBI 3a
CYILIECTBOBAHUEY, «MHpycTpuanbHbII MeEJaHUu3M», «KuBbie HCKOIIaEMBbIE»,
«ITokpoBUTENBCTBEHHAS] OKpacKa >XUBOTHBIX», «lIpemympexaaromas oOKpacka >XHUBOTHBIXY,
«Puznonoruyeckue anantanun», «[Ipucrnoco6IeHHOCTh OpraHU3MOB U €€ OTHOCUTEIbHOCTbY,
«Kpurepun Buna», «Bunsi-gBoitHuku», «CTpykTypa BHaa B npupone», «CrnocoOsl
BugooOpazoBanus», «leorpaduueckoe BuAooOpazoBaHHMEe TPEX  BHUAOB  JIaHBIIICHY,
«DQKonmornyeckoe BUA000pa3oBaHHEe BUAOB CHHHI, «llomummouasl pactenuit», «KamyctHo-
pEICUHBII THOPHIY.

O6opynoBanue: repdbapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydyesa NTHUIl U 3Bepei ¢
[IpUMepaMH pa3IUyHBIX MPUCIOCOOJEHHM, dydena NTUL U 3BEpeil pa3HbIX BHUJIOB, repdapuu
pacTeHui OJIM3KUX BUOB, 00Pa30BABIINXCS PA3JIMYHBIMU CITIOCOOAMH.

JlaGopaTropHas pabdoTa «BbIsIBIeHHE U3BMEHYUBOCTH y 0COOCH OHOTO BUIAY.

Jlaboparopnass padora «IIpucmocoOsiecHHss OpraHM3MOB MW HMX OTHOCHTEIIbHAS
1IEeIIECO00PA3HOCTHY.

JlaboparopHasi pa6ota «CpaBHEHHE BUOB 110 MOP(HOJIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIIOLHSA U €€ pe3yJIbTaThl



MeTtozas! n3ydeHus Makpo3Boronuu. [laneoHTonornueckne MeTobl U3y4eHUs IBOJIOLUH.
[lepexonubie popmbl U PUIIOreHeTHYECKUE PSiIbl OPraHU3MOB.

buoreorpaguueckue wmeroabl usydeHus osBomouuu. CpaBHeHue ¢Gopsl U (ayHbl
MaTepHKOB U OCTPOBOB. buoreorpadguueckue odnactu 3emian. BUnb-sHIEMUKA U PETTUKTHI.

OMOpHOIOrHYecKre M CPAaBHUTEIBHO-MOP(OIOrHUECKUE METOAbl M3YyUEHHUS 3BOJIOIUH.
I'eneTnueckre MeXaHU3MBbl 3BOJIOLMM OHTOIEHE3a M IIOSBJICHHMS 3BOJIOLIMOHHBIX HOBUIECTB.
I'omonornyHsle ¥ aHAJOTMUYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO -
reHeTH4Yeckrue, OHMOXMMHUYECKHE U  MaTeMaTHYeCKUe METOJbl H3Y4YEHHUS  SBOJIOIMH.
I'omonoruunsie rensl. COBpeMEHHbIE METOABI TOCTPOEHUS (PUITOT€HETUYECKUX J1EPEBHEB.

XPpOMOCOMHBIE MYTallUH U IBOJIFOLIHSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH (IpaBWia) OABOMIOUMH. [Ipumyun  cmeHvl  QYHKYU.
HeoOpatumocTts sBomonuy. AgantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIUH.

JdemoHcTpanuun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mronnep, O. I'ekkens.

Tabmuubl u cxembl: « DUIIOreHETHUECKUH Pl JIoMaan», « ApXEONTEepUKC», «3Bepo3yObie
ameps», «Creronedansl», «PuHMOOUTHY, «CeMeHHble ManopoTHUKNY, «buoreorpadudeckue
30HBI 3emun», «Jlpeii¢ koHTMHeHTOB», «PemukThl», «HauanbHble cTaguu SMOPHOHAIBHOIO
pa3BUTUSL  IIO3BOHOYUHBIX  JKUBOTHBIX», «l'OMOJIOTMYHBIE U  aHAJOTUYHBIE  OpraHbD»,
«PyaumenTol», «ATaBU3MBI», «XpPOMOCOMHbIE HAOOphl UEJIOBEKa W IIMMIIaH3e», «l JIaBHBIE
HaInpaBJIeHUsI 3BOJIIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIOLIUUY.

OOopynoBaHue: KOJUIEKLUH, repObapuu, MYJSDKH HCKONAEMbIX OCTATKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMH
HaCEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3BUTHe KU3HHU HA 3emiie

Hayuynple runotes3bl NPOMCXOXKACHMS >KM3HM Ha 3emiie. AOHOreHe3 M MaHCIEepMUsl.
JloHayuHBblE NPEACTABIECHUS O 3apOXKIACHUM >KM3HU (KpealMoHU3M). I'mmoresa MOCTOSHHOIO
camMo3apoXKJeHUs KU3HU U e€ onpoBepkeHue onsitaMu @. Peau, JI. Cnannanuanu, JI. [Tacrepa.
[TpoucxoxieHne KU3HU U aCTPOOHOIOTHUSI.

OcHOBHbIE ATaIbl HEOpraHU4yeckoi aBomonuy. [lnanerapras (reojgoruueckas) 3BOJTOIMS.
Xumuueckass 3BOJIONUSA. AOMOreHHBI CHHTE3 OpPraHUYECKUX BEIIECTB M3 HEOpPraHude CKHX.
Ompir C. Mumiepa u . HOpu. OOpa3zoBanue moiuMepoB W3 MoHOMepoB. KoarepBatHas
runore3a A. WM. Omnapuna, runoreza mnepBuuHoro OynboHa JIx. XonaeiHa, reHeTndeckas
runore3a [. Mémnepa. Pubosmmer (T. Yex) um rumoresa «vmpa PHK» V. Tunbepra.
dopmupoBaHHE MEMOPAH U BOBHUKHOBEHHUE IPOTOKIIETKH.

Hcropus 3emmm u Meronbl €€ wusydeHus. lMckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpoHonoruss u e€ Meronsl. OTHOcUTENbHAas W a0COMIOTHAas  I'€OXPOHOJIOTHS.
I'eoxpoHonOrnUeckas mKana: 30Hbl, 3Pbl, HEPUOBI, IOXH.

HavanpHble 3Tanbsl opraHudeckoil 3ostonuu. IlosiBieHne u 3BOMIOLKSA NEPBBIX KIIETOK.
Opomonust MeTtabosm3ma. Bo3HukHoBeHHe mnepBbix 3kocucTeM. CoBpeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor nepBelX Ha 3emie cooOuiectB. CtpomaTtoiauTsl. [Ipokapuorsl u
9YKapUOTBHI.

[TpoucxoxaeHne 3ykapuor (cUMOMOreHe3). DBOJIOLMOHHOE IMPOUCXOXKAEHUE BHPYCOB.
IIponcxoxieHuEe  MHOIOKJIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHME  OCHOBHBIX  TIpyIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tambl HIBOJIOLUMU BbICHIMX pacTeHuil. OCHOBHbIE apoMOpQoO3bl PaCTEHUI.
Beixon pacrenuii Ha cyumry. llosBiaeHHMe CIIOPOBBIX pacTeHHH M 3aBOEBAHUE HMMH CYILIH.
Cemennble pacTenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tanbl 3BOMIOLUU JKUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIOB. [lepBbie XOpmoBbIe
KUBOTHBIC. JKU3HB B BOMIe. DBOMIONNS MO3BOHOUYHBIX. [Ipoucxoxknenne aMmGuOnuii U penTHIIHA.



[Ipoucxoxnenue miekonurarommx v ntull. [lpuHnun kmrodeBoro apomopdosa. OcBoeHue
0€CrO3BOHOYHBIMH U TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazBuTHe )xM3HU Ha 3eMiie MO 3paM U MEpUoJaM: apXxei, MpoTepo30i, Majaeo30i, Me3030i,
KaitHo30M. OOImas xapaKTepUCTUKa KJiIMMaTa W TEOJOTHYEeCKUX mporeccoB. [losBieHue wu
pacuBeT XapaKTEpHBIX OPraHW3MOB. YTiieoOpa3oBaHUE: €ro yCJIOBUS WM BIMSHHUE Ha Ta30BbIH
coctaB aTMOC(epBI.

MaccoBble BBIMUpaHHUSI — 3KOJOIMYECKHE KPHU3UCHI Mpouuioro. [IpuyuHbl U cienctBus
MaccoBbIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTHYECKUI KpHU3uc, ero ocodeHHoctu. [IpobGiema
coxpaHeHus: 6uopa3HooOpa3us Ha 3emIe.

CoBpeMeHHasi cUCTeMa OpraHuueckoro mupa. [IpuHIunel kiaccuuKaluy OpraHu3MoOB.
OCHOBHBIE CHCTEMAaTHYECKHUE IPYNIIbl OPIraHU3MOB.

JdemoHcTpanuun

[Toptpetsi: @. Penu, JI. Cnannannanu, JI. [acrep, U. . MeunukoB, A. M. Onapun, Jx.
Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema onbiTa @. Penn», «Cxema ombita JI. [lacTepa mo u3ydeHuro
camo3apoxkaeHus xuzHu», «Cxema onbeita C. Munnepa, I'. FOpu», «9Tanel Heopranudeckon
sBomonuuy, «l'eoxpoHosnornyeckas mkanay, «HadanbHble 3Tanbl OPraHUYECKON 3B OJIOIUNY,
«Cxema o00pa3oBaHMsl D3yKapuoT NyTéM cumOuoreHesa», «Cucrema IKUBOM HPUPOIABIY,
«Ctpoerue  Bupyca», «Apomopdo3bl pacrteHuit», «Punnoputs», «OAHOKIETOUHBIE
Bojiopociin», «MHoOrokierounsle Bopopocian», «Mxu», «llanopoTHukny», «l ogoceMeHHbIE
pacteHus», «OpraHbl LBETKOBbIX pacTeHuil», «Cxema pa3BUTHS KMUBOTHOTO MHUDPA,
«ApoMopdo3bl KUBOTHBIX», «IIpocreiimme», «Kumeuynononoctasie», «llmockue uepBu»,
«YIIeHHCTOHOTHEY, «PBIOEIY, «3eMHOBOIHBICY, «IIpecMmbikaromuecs, «IITHIEDY,
«Munekonuraromue», «Pa3sBuTHe KM3HM B apxeiickoil 3pe», «PasBurme ku3HHM B
MpOTEPO30MCKON 3pe», «Pa3BuTHEe XU3HM B Majleo30McKol spey, «Pa3BuTue Ku3HU B
Me3030MCKOi 3pe», «Pa3BuTHe JXHU3HUM B KalHO30MCKOH spe», «CoBpeMeHHas cucreMa
OpPraHNUYECKOT0 MU PAY.

O6opynoBanue: repOapuu pacTEeHUM pa3JIMYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX,
BJIQ)KHBIE MpernapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJJIEKIUU MTJIOKOXHX, CKEJIETHI
MTO3BOHOYHBIX J>KMBOTHBIX, Yyyela NTHUI[ U 3BEPEH, KOJJIEKIIMM OKAMEHEIOCTEH, IOJIE3HBIX
HCKOTIaeMBbIX, MYJISKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas snaGoparopHas padora «MonenupoBanue onbsiToB Mumepa—tOpu 1o
U3Y4EHHUIO0 a0MOr€HHOI'0 CUHTE3a OPraHNYEeCKUX COETMHEHUH B IEpBUYHON aTMochepey.

JlabopaTtopnas paGora «/3yueHue u omnMcaHUE MCKONAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3ydyeHne OCOOCHHOCTEH CTPOCHHMSI PpACTEHUH pa3HBIX
OTJEJIOBY.

IIpakTHyeckas padora «3yueHue ocoOEHHOCTEN CTPOSHUSI I03BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPONOTeHe3

Pasnensl 1 3a1a4n aHTPONOIOrUK. MEeTO bl AHTPOIOJIOTHH.

CraHOBJIEHME NPEACTABICHUN O IPOUCXOXKJIEHUM YeJOBEKa. PenuruozHbie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTtBO  4yenoBeka C  JKUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE  YeJIOBEKa.
CBuuerenbcTBa CXOJCTBA 4YEJIOBEKAa C JKUBOTHBIMU: CPAaBHUTEIbHO-MOP(OJIOrHYECKHE,
AMOpUOIOTHYecKre, (U3N0IOro-OMOXUMUYECKUe, ToBeneHueckne. OTau4us YenoBeKa OT
KUBOTHBIX. [IpsIMOXOXKI€HNE U KOMILIEKC CBS3aHHBIX C HUM IMpPHU3HAKOB. Pa3BuTHE r0JIOBHOrO
MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JBwxymme  cuibl  (bakTOpel)  aHTpOINOreHe3a:  OMOJNOTMYEeCKHe,  COLHUAaIbHBIC.
CooTHoIIeHNEe GMOJIOTMYECKUX M COLMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTpororeHesa. PanHue yenoBekooOpa3Hbie 00€3bsIHbI (IIPOKOHCYIIbI)
Y paHHHE MOHTH/IbI — O0IIMe MPEIKU YeT0BeKOOOpa3HbIX 00€3bsH U JI0Ieil. ABCTPATIONUTEKU —



JBYHOTHE TpenKu rojel. YeloBek yMenblil, mepBble W3rOTOBIEHUS OpyIui Tpyna. YenoBek
MPSIMOXOSIINI W MEepPBBIA BBIXOA JroAeH 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
OOIIHiT MPeIOK HeaHIePTaIbCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOT0. YelloBeK HeaH1epTalbCKUn
KaK BHJ JIFOACH XOJOAHOrO Kiaumarta. YeaoBeK pasyMHBIM COBPEMEHHOI'O THUIIA, JEHUCOBCKHU
YeNnoBeK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [lageoreneTika 1 maieoreHOMUKA.

DOBOJIOLMA COBPEMEHHOIO 4eaoBeKa. EcTecTBEeHHBbI OTOOp B MONYJSILUAX YEIOBEKa.
MyTanuoHHbIH nporece U moauMopdusM. [lonynsimoHHbIe BOJIHBL, Apei] reHOB, MUTpaus U
«3(dexT ocHOBaTEN» B MOMYJISAIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbmme pacel: eBpomeoujHas (eBpasuiickas),
aBCTpaso-HErpouaHas (dPKBaTOpUaIbHAs), MOHTOJOUIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTH pPACCEJICHWs 4YeloBeKa 1m0 IaHere. EauHcTBO 4enoBeueckux pac. HayuHnas
HECOCTOSITENBHOCTh  pacu3Ma. IIpucrocoOneHHOCTh 4YenoBeKa K  pa3HbIM  yCIIOBHUSIM
OKpyXaromieil cpenpl. BimsHue reorpaduueckoil cpensl u apeiida reHoB Ha MOPQOJIOTHIO H
(bU3MONIOrHIO YenoBeKa.

MexaucuuminHapabple  MeTonbl B Qu3nueckod (OMOIOrMYEcKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAS ~ AHTPONOJIOTHUS U NAJEOAHTPOIOJIOTUs  YEJOBEYECKHUX  IONYJISLHIA.
buoconuanbeHple  McCIenoBaHUsA ~— HNPUPOABI  4enoBeka.  MccnemoBanue — KOIBOIIOLMH
OMOJIOrMYECKOr0 U COLIMAJIBHOTO B YEIOBEKE.

JdeMoHCcTpanuu

[Toptperst: Y. HapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuuer u  cxembl: «Meroapl aHTpomoJorun», «['OJTOBHOH MO3r 4YelOBEKa,
«YenoBekoobpazHbie 00e3bsiHb», «CKelleT YeloBeKa M CKeJeT MuMMNaH3e», «PyauMeHTsl u
aTaBU3MbDY, «JIBHXKyIMEe CHJIBI AHTPONOTEHe3a», «OBOJIOLHMOHHOE JIPEBO 4YEJIOBEKay,
«ABcTpasionuTek», «Henosek ymensiin», «HeroBek NpAMOXOasaIni», «/[eHUCOBCKUI Yel0BEK»
«Heannepransupl», «KpomanboHubD», «lIpenkm uenoBekay», «ITalbl 3BOJIIOLHMHM YEJIOBEKAY,
«Pacpl yenoseka.

OO6opynoBaHue: MyJISDKA OKaMEHEeJIOCTeH, MPeAMETOB MaTepHalIbHONW KYJIbTYpPbl PEAKOB
qyenoBeka, penpoaykuuu (dororpaduu) kaptuH ¢ MUDOJIOTHUECKUMHU U OuOneickuMu
CIO’KETaMHU IPOMCXOKJIEHUS YesloBeKa, poTorpaguu HaxoJOK MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET 4YeNl0OBEKa, MOJENb Yeperna 4YesloBeKa M yepena IIMMIIaH3€, MOJIeIb KUCTH YEelIOBEeKa U
KHCTH IIMMIIAH3€, MOJEIM TOPCa MPEIKOB YEIOBEKA.

JlaGoparopnasi pabGora «/3yueHue OCOOEHHOCTEH CTPOEHMsI CKelleTa 4YeJIOBeKa,
CBSI3aHHBIX C IPIMOXO0XKIECHUEM.

IIpakTHyeckas padora «/I3yueHne 3K0JOrMYECKUX afanTaluii YeT0BEKay.

Tema 6. DJkosormss — Hayka O B3aHMOOTHOUIEHMAX OPraHU3MOB U
HAIOPraHU3MEeHHBbIX CHCTEM C OKPYKaloLiei cpenoi

3apokieHre W pa3BuTHE dkosioruu B Tpynax A. ['ymOonmpara, K. ®@. Pymee, H. A.
CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3genst u 3amaum skosoruu. CBs3b
9KOJIOTMH C IPYTHMH HAYKAMH.

Metozs! skosioruu. IloneBpie HaOMOEHUS. DKCIEPUMEHTHl B 3KOJIOIMH: MPUPOAHBIE U
nmaboparopHble. MonenupoBaHrue B 3KOJOTUH. MOHUTOPUHT OKPY>KAIOILIEH Cpedbl: JTOKaIbHBIMH,
PETHOHAIILHBIN U TT100aIbHBIN.

3HayeHHe SKOJOTMYECKUX 3HAHUU JUIs 4YeloBeKa. DKOJOTMYEeCKO€ MHUPOBO33PEHUE KaK
OCHOBa CBs3€M 4esoBedecTBa € Ipupoaod. DopMHPOBAHHME DSKOJOTHMYECKOW KYJIBTYPhl H
9KOJIOrM4YECKOM I'PaMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupbl u cxembl: «Paznensl skonorun», «MeTtoabl 3KoJorun», «CxemMa MOHUTOPHHTA
OKPY’KaIOIIEH CPEabI».

JlabopatopHas padora «/3yueHne MeTo10B 3KOJOTHYECKUX UCCIIETOBAHMIN.



Tema 7. Opranusmel 1 cpeaa 00UTAHUA

Okonoruueckue (QakToppl M 3aKOHOMepHocTH uXx JedictBus. Kiaccupukauus
9KOJIOTHYECKUX  (aKTOpoB:  abHOTHMYecKHe, OuoTHUeckue, aHTpornoreHHsle.  OOume
3aKOHOMEPHOCTH JeicTBUs SKoJIornueckux pakropos. [IpaBuno munumyma (K. Hlnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIC OPraHU3MBI.

Abuornueckue GakTopsl. CBET Kak dKonorudeckuit gpaxrop. JleiicTBre pa3HbIX Y4aCTKOB
COJIHEUHOI'0 CIIEKTpa HA OpPraHM3Mbl. DKOJIOIMYECKHE TpYyNINbl PACTEHUN U KUBOTHBIX IO
OTHOULIEHMIO K cBeTy. CUrHaibHas poiib cBeTa. POTONEPUOIU3M.

Temnepatypa kak skonoruueckuit Qaxrtop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[ToiikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocth kak skonornueckuil akrtop. Ilpucrnocobnenus pacTeHHil K MOAAEP)KaHUIO
BopHOro OanaHca. Knaccugukanus pacTeHud 1O OTHOIIEHHIO K Boze. IlpucnocoGnenus
KUBOTHBIX K U3MEHEHUIO BOJHOIO PEXUMA.

Cpenpl obuTaHusi OpPraHHW3MOB: BOAHAs, Ha3eMHO-BO3AYLIHAs, MOYBEHHAs, TIyOMHHAas
HOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. PU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHUs
opranu3moB. IIpucrnoco6eHuss OpraHu3MoB K KHU3HH B Pa3HbIX CPEAax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbl. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucrioco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUM KU3HU.

Kusuennsie Gopmbl opranu3zMoB. [lonsTue o xu3HeHHOH Qopme. KusHeHHbIE (HOPMBI
pacTeHUi: NepeBbsl, KyCTapHUKU, KyCTapHUYKH, MHOTIOJIETHHE TpPaBbl, OJHOJIETHHE TpaBBbI.
XKuznennole (HOpMBI IKUBOTHBIX: THJIPOOMOHTBHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOeHMsI U 00paza )KU3HH.

buornueckue  QaxkTopsl. Buabl OMoTHYECKHMX ~ B3aMMOJEWCTBUN:  KOHKYPEHIIMS,
XMUIHUYECTBO, cUMOM03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaanu3M, KOMMEHCAITU3M
(xBapTHpaHTCTBO, HaxjeOHHuyecTBO). Herpoduueckue B3aumopelcTBUS  (TOMHYECKHUE,
bopuueckue, dadbpuueckue). 3HaUeHHE OMOTUYECKUX B3aMMOACHCTBHHA Ui CYIIECTBOBAHHS
OpraHu3MOB B cpezie ooutanus. [IpuHINI KOHKYPEHTHOT'O UCKIIFOUEHHSL.

JleMoOHCTpanuu

Tabnumpl 1 cxeMbl: «IKoJorudeckue GaxTopbn, «CBETOBOU CIEKTP», «IKOITOTHYECKUE
IPYMIIBI )KUBOTHBIX 110 OTHOIIEHUIO K CBETY», « TemIOKpOBHbBIE KUBOTHBIEY, « XOJIOIHOKPOBHbIE
KHUBOTHBIE», «DU3MOTOrHYEecKre aJanTaluu >KUBOTHBIX», «Cpeabl OOMTaHHUS OPraHHU3MOBY,
«buonornueckue putMbl», « KusHenusie Gpopmel pactenuity, «KuzHeHHsle (GOPMBI KUBOTHBIXY,
«QKocucTeMa HIMPOKOJIMCTBEHHOrO Jiecay, «KocucTeMa XBOHWHOro jeca», «lLlemm nutanusy»,
«XunanuectBoy, «Ilapazutnzmy», «Korkypermus», «Cumonosy, «KoMmMeHcammzmy.

OOopynoBaHue: repOapuu pacTeHUH M JKUBOTHBIX, INPHCIIOCOOJEHHBIX K BIUSHUIO
Pa3IUYHBIX  HIKOJIOTHYECKUX  (AaKTOpOB, repOapuu  CBETOMIOOMBBIX, TEHEMIOOUBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUH, CBETOJIOOMBBIC, TEHENOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapul M KOJNJIEKLUUU TEIUIONIOOUBBIX, 3UMOCTOHKHX, MOPO30yCTONYMBBIX
pacTeHuid, uyueiga MNTUL MU 3Bepeil, repdapuu pacTeHuM, OTHOCALMXCA K TUrpoduram,
KkcepoduraM, Me3opuTaM, KOMHATHBIE pACTEHUS JAHHBIX TPYIHH, KOJUIEKUHUU >KUBOTHBIX,
OOMTaIOUIMX B Pa3HBIX cpelax, repdapuu M KOJUIEKIMU PAacTeHUM M >KMBOTHBIX, 00JaJaroIIux
YepTaMu IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHMSM YCIOBUH KM3HM, TIepOapuu M
KOJUIEKIIMM PACTeHUH M KUBOTHBIX PA3JIMUYHBIX JKM3HEHHBIX (DOpM, KOJUIEKIHMU >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3JIMYHBIX OMOTUYECKUX B3aUMOJEHCTBUAX.

JlaboparopHas paGora «BrisiBieHue npucnoco0ieHuii OpraHu3MOB K BIHSHUIO CBETAY.

Jlaboparopnass padora «BbisiBIeHHE TPHUCIOCOOJCHU OPraHu3MOB K BIHUSHUIO
TEMIIEPATYpPhI».

JlaGoparopHasi pa6oTra «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MeECT
oOHUTaHU.

Tema 8. Dxos10rusi BUIOB U MONMYJISILUH



DKOJIOTMYECKHE XapaKTepUCTUKU momysanuu. [Tomymsamus kak Ouosiorudeckasl CUCTEMA.
Ponp Heomnopomuoctu cpenpl, (GuU3MUECKUX OapbepoB M OCOOEHHOCTEH OMOIOrMH BUIOB B
(hopMHUPOBAHUM MTPOCTPAHCTBEHHOU CTPYKTYphI Mmonmyisiuid. OCHOBHBIC MOKA3aTEI M MO JISIIHH:
YUCJIEHHOCTh, IJIOTHOCTh, BO3PACTHAsl W IOJOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALU.

DKojoruyeckas CTpyKTypa nomyisuuu. OLieHKa YHCIEHHOCTH Nomyisauuu. JluHamuka
MONYJSINUU U €€ peryysnusa. buoTnuecKuii NoTeHIHAN NOMYJIAuU. MoenrupoBaHue JUHAMUKH
nonyJsiui. KpuBble pocTta 4YuCIeHHOCTH Tmonyiasuuu. KpuBble BbDKUBaHUS. Perysimms
YUCJIICHHOCTH TOMYJISIUA: poJib (PaKTOpOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT TUJIOTHOCTH.
DKkonoruyeckue crpateruu BUaoB (- u K-ctparerun).

[TonsiTie 00 »sKoJornueckod Humie Bujga. Mectoobutanue. MHoOromepHass MoOJEIb
skosornueckor Humm J[k.M. Xatuuncona. Pazmepsl skosiornueckor HUIIM. [loTeHunansHas u
peann3oBaHHAas HUIIY.

Bun kak cucrema monyisiuii. Apeansl BHAOB. BUIBI M UX JKM3HEHHBIC CTPATETHH.
DKOJIOTNYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEIEHUST M MUIPAalUid JKUBOTHBIX. buosornueckue uWHBA3UU
Yy>KE€POJIHBIX BUIOB.

JdeMoHcTpanuun

IToprper: Ixx. . XaT4nHCOH.

Tabmuuel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOMyauuny», «[IpoctpancTBenHas
CTpyKTypa mnomyjsiuuun», «Bo3pacTHble nupamMuiabl nonyysinun», «CKOpOCTb 3acesieHus
HNOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMamu», «Moaenp skojormyeckod Humm Jhx. .
XaTYUHCOHAY.

O6opynoBanue: repdapun pacTeHUH, KOJUICKIIUH >KUBOTHBIX.

JlaboparopHnas pa6ora «IIpucrnocoOiaeHust ceMsiH paCTEHUH K PaCCETICHHUIO.

Tema 9. Dkos0rus coo01eCTB. IKOJOTHYECKHE CHCTEMBI.

CoobmectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3uM MeXIy OpraHU3MaMiu B
OouoreHose.

Oxocuctema kak OTKpbiTas cucreMa (A. Jx. Tencnm). @yHKUMOHAJIbHBIE OJOKH
OpPraHU3MOB B DJKOCHCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, PeAayleHThl. Tpoduyeckne ypOBHH.
Tpoduueckue nenu u cetu. AGMoTH4eckue OJOKU dKocucTeM. [10YBBI M WIIBI B 9KOCHCTEMaX.
KpyroBopot BeniecTs v MOTOK 3HEPTUH B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNM 3KocucTeMbl. buomacca u mpoayKkuus. IKOJIOTHYECKUe MU PaMUIbI
yuce, 0MOMacchl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotixu. @rykmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIecCuHu. l[lepBUUHbIE U BTOPUYHBIE CYKIIECCHU U UX
OpUYUHBL.  AHTpONOTeHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOmiecTBo.
buopaznooOpa3ue u moaHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOCUCMEMbL 03EP U peK. DKOCUCmeMbl Mopelt U OKeaHos.
Oxocucmemvl myHnop, necos, cmeneil, NyCmulto.

AHTpONOreHHbIE 3KOCHCTEMBI. Arpo3kocucrema. ArpoueHo3. Paznmuuus Mexay
AQHTPOIIOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMM.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucTeM. ['oponckas diopa u dayHa.
CuHaHTponu3alnusi TOpoAckoi  ¢ayHbel. buonorunueckoe U XO34HCTBEHHOE 3HAYEHUE
arpodKOCHCTEM U YPOOIKOCHCTEM.

3aKkOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aHMMOJICEUCTBHI  OpraHW3MOB B
skocucTeMax. Poab kackaowoco sghghexma u 6u008-30ughuxamopos (Kirouesvix 6uU008) 6
@yHukyuonuposanuu  3xocucmem. IlepeHOC DSHEPrMM W  BEIMIECTB MEXKAY CMEKHBIMU
OKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, TNONYJSUMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX M AaHTPOINOT €HHBIX BO3/I€M CTBUIA.



Mexanuzmsl  8030eticmeus  3a2pA3HEHUll  pA3HLIX MUN08 Ha  CYOOpeaHu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKOSO
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTon0I0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIMOI'€HHBIX IKOCHCTEM.

JleMoHCcTpanuu

[TopTpet: A. JIxx. Tencnu.

Tabmuubl u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMA IMPOKOJIMCTBEHHOTO Jiecay,
«JxocucrtemMa XBOHHOro Jjeca», «QDyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3Kocucreme», «llemu mnuTaHus (macTOMINHAS, JIETPUTHANA)»,
«DQKonoruyeckas mupammuaa qucen, « KoJoruueckas nupaMmuga OuomMaccbn», «JKoJorudeckas
nupamMuja sHeprum», «OOpa3oBanue Oonortay, «llepBuunast cykueccus», «BoccraHoBieHMe
Jeca mocliie mnoxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IMOTOK
SHEPruu B arporeHosey, «IIpumepsr ypboskocucremy.

ObopynoBanue: repbapuy pacTeHUIl, KOUIEKIIMM HACEKOMBIX, Uydesa NTHUIl U 3Bepei,
repbapuu KyJIbTypHBIX U IUKOPACTYIINX PACTEHUI, aKBapuyM KaK MOJI€JIb SKOCUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucaHue ypoo3KOCHCTEMBI».

JlaGoparopHasi padora «/3yueHue pazsHooOpa3usi MEJIKUX IMOYBEHHBIX YJIEHUCTOHOTUX B
pa3HBIX 3KOCUCTEMAX).

IKcKkypeusi «IKCKypcus B TUNMHMYHBIN OuoreoineHo3 (B ayOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIA HJIM TTOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKypeust «IKCKypcus B arpodKocHcTeMy (Ha MOJIe UM B TEILNIMYHOE X03HUCTBO)Y.

Tema 10. buocdepa — riiodanbHas IKocHUCTEMA

buochepa — obOmennanerapuas obojouka 3emiH, T/€ CYIIECTBYET WM CyIIECTBOBAJa
*u3Hb. PazButue npeacrasienuii o 6uocdepe B Tpyaax 3. 3rocca. Yuenue B. . Bepuanckoro o
6uocgepe. Obnactu Ouocdeps! u e€ cocran. JKuBoe BeuiecTso 6uochepsl U ero PyHKIUHU.

3aKOHOMEpPHOCTH CcyliecTBoBaHMs Ouocdepbl. OcodeHHoCcTH OUochepsl Kak riodanbsHON
sKocucTeMbl. /luHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemiectB U
OroreoXxuMuYecKre IUKIbI (yriiepoaa, a3ota). PUTMHYHOCTS sIBJIeHUI B Onocdepe.

3oHanbHOCTH Ouocdepsl. [TonsTue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOIHBIE
Jieca, CMEIIaHHbIE M MIMPOKOJIUCTBEHHbIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIMUYECKUE Jieca,
BBICOKOTOphsi. KiluMaT, pacTUTENbHBIN U KUBOTHBIN MU OMOMOB CYIIH.

Crpyktypa © QYHKIHS JKHBBIX CHCTEM, OILIEHKA HX pECypCHOro TOTEHIHala U
O6uocdepHbIX HYHKIHUH.

JdemoHcTpanuun

[TopTpeTsi: B. U. Bepnaackuii, 3. 31occ.

Tabmuue! u cxembl: «I'eocdepst 3emnn», «KpyroBopot azora B mpupone», «Kpyrosopor
yriaepoaa B npupoze», «Kpyropopor kuciopoaa B npupoae», «KpyroBopor Boasl B IpUpOIEY,
«OcHoBHBIE Ouombl cymm», «Kimmatnueckue mosica 3emmm», «TyHmapa», «Taitray,
«CMmemannplii  nec», «llupokomuctBennsiii secy, «Ctenb», «CaBaHHay, «llycThiHIY,
«Tponnueckuii jecy.

ObopynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJIIEKIIMH KUBOTHBIX.

Tema 11. YennoBek u OKpykaomas cpeaa

DKOJIOrMYecKne KpHU3UChl M WX MPUYHHBL. Bo3jaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYWIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue kiaumara.

AHTpOIOr€HHOE BO3JEHCTBUE HA PACTUTENBbHBIA M JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOI'O U KUBOTHOTO MUpa. OCHOBHbIE IPUHIUIIBI OXpaHbl NpUpobl. KpacHble KHUTH.
Oco60 oxpansiembie ipuponusie Tepputopun (OOIIT). boranndeckue caabl U 300JI0THYECKUE
MapKu.

OCHOBHBIE MPUHIUIBI YCTOHYUBOIO Pa3BUTUS YEIOBEUYECTBA U MPHUPOAbL. PanmonanbHoe
MPUPOJIONIONB30BAHIE U COXpaHEHHWE OWOJOrMyecKkoro pasHooOpasus 3emuu. OOume



3aKOHOMEPHOCTH IN100AIBbHBIX HKOJIOTHYECKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOI 0 KpH3HUCca
U €r0 BEPOSITHBIE MTOCIIECICTBUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pa3BUTUS OINACHBIX TEXHOIEHHBIX IIPOLECCOB.
Cucmemnvie uccnedoganus nepexooa K pecypcocbepezaioweli U KOHKYPEHmMOCnocoOHOU
aHepeemuxke. buonozuueckoe pasnoobpaszue u duopecypcel. Hayuonanonvie ungopmayuonmsie
cucmemsl, obecneuyusaiowue O00CMyn K UHPOPMAYUU NO COCMOAHUIO OMOENbHLIX 6UO08 U
akocucmem. OcHOBbl IKOpeadbUIUMayuu IKOCUCmeM U cnocooos bopvbobl ¢ OUONOBPENHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHbix 3KOCUCTEM.

JdemoHcTpanumn

Tabmuuel u  cxembl: «3arpsisHeHHEe aTMocdepb», «3arps3HeHue ruapocheps,
«3arps3HeHne  1mouBb», «llapHUKOBBIA  3ddekT», «Ocobdo oxpaHseMble HPUPOIHBIC
TEPPUTOPUNY», «MoJenn yrpaBiasieMoro Mupa».

O6opynosanue: ¢Qororpadgun oxpaHSEMBIX PpacTeHMH U KUBOTHbIX KpacHOM KHuUTH
Poccuiickoin ®@enepanunn, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YUYEBHOI'O IPEJIMETA

JIMYHOCTHBIE PE3YJIbBTATHBI

dI'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMHCS
MpOrpamMm CpeaHero ooIIero oopazoBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U MPEIMETHBIE.

B cTpykType JNHMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS MPOrPaMMBI MO OHOJIOTHH
BBIICJICHBl  CIIEAYIOIME COCTaBJISIOLIME: OCO3HAaHUE OOYyYaloIMMHCS  POCCHUHCKOM
TPKJAHCKOH HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOIIPEACIEHUIO, Hanuuyue Mmomueayuyu K OOy4YeHHIO OHWOIJIOTHH, yeleHanpasieHHoe
pa3zeumue BHYTPEHHHUX YOEKIEHUUW JUYHOCTM HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPAIHUIINA Pa3BUTHS OUMOJIOTHUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb
o0yJarommxcss PYKOBOJACTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMU  cHUCTeMe  OWOJIOrMueckoro  oOpa3oBaHMs,  Haiuyue
npasoco3Hanus SKOJOTHYECKOH KYJIbTYPBl, CHOCOOHOCMU cmasumb UETA W CTPOUTH
YKU3HEHHbIE TUIaHBI.

JInuHOCTHBIE pPE3yIbTATHl OCBOEHUS NPOrpPaMMbl O OHOJOTUU JOCTHUTAIOTCA B
€IMHCTBE Y4E€OHOW M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMHU
POCCHMCKMMH  COIIMOKYJIbTYPHBIMH,  HCTOPUYECKHUMH W  JYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, IPUHATHIMHU B O0IIECTBE MPaBUJIAMU U HOPMAMH TIOBEIEHUS U CIIOCOOCTBYIOT
nporeccaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS W CaMOPAa3BUTUS, Pa3BUTHUS BHYTPEHHEU
MO3ULIUU JIMYHOCTH, IATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPaBOMOPAJIKY, YETIOBEKY Tpy/a
U CTaplieMy MOKOJICHHUIO, B3AMMHOTO YBa)KEHUS, OEPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY
HACIEIUIO U TPaAulMsIM MHOrOHaMOHaJIbHOro Hapoaa Poccuiickoit denepamuu, npuponae
U OKpY>Karollei cpene.

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOro mnpenMera «bHOJOTHS» JOIKHBI
OTpa’kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOMIMXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON
BHYTPEHHEN MO3MLUUEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTALMK, MO3UTHUBHBIX
BHYTPCHHHX YOEKIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO
oOIIeCTBa, pACIIMPEHUE >KU3HEHHOTO ONbITa W ONbITa JEATSILHOCTH B IMpoIlecce
peanu3anyu OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHON AEATECILHOCTH, B TOM YHCIIC B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS

cOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3ULIUU OOYYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOr0o 00IIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIHMOHHBIX MpaB W OOS3aHHOCTEH, yBakeHHE 3aKOHA H
IIPABONOPSKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MAESITENbHOCTH MPHU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEIHICHHH Y4YEeOHBIX W TMO3HABATENbHBIX 334, BBIOJIHEHHH OHUOJIOTMYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENATh COOCTBEHHYIO TMO3UIMIO IO OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U O0BACHATD €€;

YMEHHE y4YUThIBaTb B  CBOUX JIGHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C Pa3sHBIMU YOSKIECHUSMU, KYJIbTYPHBIMU IIEHHOCTSMHU M COIIHAJILHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TMPOIECCE COBMECTHOT'O BBIMOJIHEHUS YYEOHBIX,
MMO3HABATEJIbHBIX W MCCIIENOBATEICKUX 3a]ad, YBAXUTEIHHOIO OTHOIIEHUS K MHEHUIO
OIMTOHEHTOB TPU 00CYKICHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COICPIKAHMS,

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON IESITEIBHOCTH

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:



c(OPMUPOBAHHOCTb POCCHICKON I'paXkIaHCKOH MACHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBA OTBETCTBEHHOCTH niepen PoauHON, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOi S3bIK U KYJIBTYpY, IPOLLIOE U HACTOSAIEE MHOIOHAIIMOHAJIbHOr0 Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0 M MaMATHUKAM IPUPOJBI,
JNOCTUKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHUBATh BKIAQJ POCCUHCKMX YUYEHBIX B CTAHOBIICHHE M pa3BHTHE
OMONOruM, MOHUMAaHUSI 3HAYCHUs OMOJIOTHH B TIO3HAHUH 3aKOHOB IPUPO/BI, B )KU3HU YeJIOBEKa U
COBPEMEHHOI0 00II[eCTBA;

uzelHas yoexaEHHOCTb, TOTOBHOCTD K CIYXEHHIO U 3auure OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME NYXOBHBIX LIEHHOCTEH POCCUICKOIrO Hapoa;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STHUECKOIO ITOBEIEHNUS;

CIOCOOHOCTh OIIEHMBATh CUTYAllMI0O W MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYACH
Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTENSIM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOI'O NMPUHATUS LIEHHOCTENH CEMENHOW JKU3HU B COOTBETCTBUU C TPAaJULUSAMHU HapOa0B
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOrO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMaHNE 3MOLMOHAJILHOT O BO3/JI€H CTBUS KUBOW NPUPO/IBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPR)XEHHMIO B pa3HbIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBIAThH
KayecTBa TBOPYECKOM JINUHOCTH;

S) ¢wusuyeckoro BOCHUTAHHUS, (OPMHUPOBAHUSA  KYJILTYPbl  3A0POBbA M
IMOLHOHAJBHOIO 0J1ar0NMOJIyYHs:

NOHUMAaHME U peanu3alus 3J0pOBOro U 0e30macHoro oopasa *KHU3HM (30pOBOE MUTAHME,
COOJIIO/IeHNE TUTUEHWYECKUX MPaBUI U HOPM, cOaJaHCHPOBaHHBIA PEXKUM 3aHATUN U OTAbIXA,
perynspHas (¢u3uueckass aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOIO M KOMIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (H3NUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

IIOHMMaHHWE IIEHHOCTH IMPaBWJ HWHIAUBUAYAJIbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
MIOBEJIEHUS B CUTYaLUAX, YTPOXKAIOLUIMX 30OPOBBIO U )KU3HH JIFOJEH;

OCO3HAHME TOCJEICTBHA M HENPUATHS BPEAHBIX IMPUBBIUEK (YIOTPEOICHUS aJKOToJIs,
HapKOTHKOB, KypeHHsI);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTbH K TPYZY, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPyA0I0o0ue;

IOTOBHOCTb K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHONW HallpaBIEHHOCTH,
CIOCOOHOCTh ~ MHMLIMMPOBATh, IJAHUPOBAThH M  CAMOCTOSITEIbHO  BBINOJHATH — TaKyIO
NeSITEIbHOCTD;

UHTEpeC K pa3iuyHbIM cdepaM mpodeccHOoHaIbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
0CO3HaHHBIN BBIOOD OymyIie mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHHUIO M CaMOOOPa30BAHMIO HA MPOTSHKEHUH BCE
KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOUHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CylIECTBOBAHUS,

MOBBIIIEHUE YPOBHS 3KOJOIMYECKON KYJIbTYpbl: NPUOOPETEHHE ONbITa IUIAHWPOBAHUS
MIOCTYIIKOB U OLI€HKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAOLIEH CPEebl;

0CO3HaHUE TI100aTbHOr0 XapakTepa SKOJIOrHUeCKUX MPo0JIeM U MyTeH UX perieHus;



CIOCOOHOCTh MCIOJB30BaTh MpuoOpeTaeMble IpU U3YyYeHUH OUOJIOTUU 3HAHUS M YMEHUs
IIpU peLIeHUH IMpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOJONOJb30BAHUEM (COOIIOCHUE
[IpaBWJI TIOBEJEHUS B IPHUPOJE, HANPABIEHHBIX HA COXpPAaHEHHWE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Ouocdepsr);

AKTUBHOE HEMPUSITUE AEHCTBUM, MPUHOCAIIUX BPEI OKPYXKAIOIIEH MPUPOJHONU Cpele,
yMEHUE IPOrHO3UPOBATh HEOIArOnpHUsITHbIE 3KOJIOTMUECKHE IOCJIEACTBUS MPEapUHUMAEMbIX
JICUCTBUI U MPEIOTBpAIlATh UX;

HaJIU4YUe pPa3BUTOTO 3KOJIOTHYECKOIO0 MBIIIICHHS, SKOJIOTMYECKOH KYJbTYphl, ONbITA
NEeSITETbHOCTH ~ OKOJIOTMYECKOM  HalpaBIEHHOCTH, YMEHMS PYKOBOJICTBOBAaTbCS HMH B
M03HABATEJIbHOM, KOMMYHUKATHBHOM W COI[MAJIbHOM MpaKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUUYECKOM 1eATENbHOCTH KOJOTNYECKON HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMUPOBAHHOCTb MHMPOBO33PEHMs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKM U  OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO Ha JAMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEI'0 MECTa B MOJHUKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U YNUTATENbCKOM KyJIbTYphI KaK CPEACTBA B3aUMOCHCTBUS
MEXIY JIOAbMU U TO3HAHUS MHUPA;

[IOHMMaHUEe cnenuuPUKd OMOJOrMM KaK HayKd, OCO3HaHHUS €€ poiau B (POpPMUpPOBAHHUU
paloOHaIbHOIO0 HAYYHOI'O MBILUIEHUS, CO3[JaHUH LIE€JIOCTHOIO MPEACTaBIECHUS 00 OKpPY)KarOIIeM
MHUpEe KaKk O €JUHCTBE TPUPOIBI, 4YelOoBeKa U OOmecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEeLICHUH MPOOJIEM COXPaHEHUS TPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHUU JJIsI COBPEMEHHOW HUBUIM3AIUU: 00eCIeYeHHUs
HOBOI'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOrUH, CIIOCOOHBIX
pelaTh pecypcHble Mpo0sIeMbl Pa3BUTHSI YEIOBEUECTBA, OMCKA IMyTel BhIX0Ja U3 IN100ATbHBIX
9KOJIOTHYECKUX MPoOJieM U obecliedeHusl Iepexoia K yCTOHUUBOMY Pa3BUTHUIO, PAllMOHAIbHOMY
HCIOJB30BAHUIO TPUPOTHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTMYECKUX 3HAHUHN B LEJSX MOBBIMICHHS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAILHOM
IrPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMOl IpU U3y4eHUU OHOJIOTUY;

MOHMMaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJb30BaTh IOJTydyaeMble 3HAHMS Uil aHalM3a W OOBSCHEHHUS SBJICHUU
OKPY’KaIOIIEro MHpa U MPOUCXOISIIMX B HEM H3MEHEHHI, yMEHHE JenaTb OOOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (AKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 IOIy4ECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUS ISl PEUICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHMWE LIEHHOCTH HAay4YHOU AESATEIbHOCTHU, TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATEIbHOCTh MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTb K HEIMpPEPHIBHOMY OOpa30BaHHUIO U CamMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHMM 1O OHOJIOrMM B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3ysibTaThl OCBOEHUS yueOHOro mpenMera «buosiorus» BKIHOYAlOT:
3HayuMble i1 (OPMUPOBAHHUS MHPOBO33PEHUS OOYUYAIOLIMXCS  MEKIUCLUILIMHAPHbIE
(MexnpeaMeTHbIe) O0IIeHayYHbIE TOHATHS, OTPaXKaOIUE IEIOCTHOCTh HAYYHON KapTUHBI MHUpa
U crenu(UKy METO/I0B MMO3HAHUS, UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPIHs,
SBJICHUE, TpPOLIeCcC, CHCTeMa, Hay4yHbIH (DaKT, MPUHIUIN, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHus, HCCIe0OBaHNE, HAONIOJCHNUE, MU3MEpPEHHE, SKCIIEPUMEHT M JpYyrue); yHUBEpCaJbHbIC
yueOHbIe JelicTBUs (ITO3HABaTEeIbHbIE, KOMMYHUKAaTUBHBIC, PEryJIATHUBHBIE), 00ecreurBaroIiye
¢dbopmupoBanre (HYHKIMOHAIBHOW TPAMOTHOCTH M COIMATBbHON KOMIETEHIMH O0y4aroluxcs;



CIOCOOHOCTD o0 y4aromuxcs UCIIOJIb30BaTh OCBOEHHbBIE MEXIUCIUTIIIMHAPHBIE,
MHUPOBO33pEHUECKHE 3HAHUS U YyHHMBEpCajbHble Yy4eOHbIE JEHCTBUS B IIO3HABATEIbHOM U
COLMAJIBHOM IIPAKTHUKE.

B pesynbrare wusydeHus OWOJOTMM Ha YpOBHE CpeaHero oolmiero oOpa3oBaHUS Yy
oOyuyaromierocsi OyayT chOpMUPOBAaHBI MO3HABATEIbHBIE YHHBEpPCAJIbHBIC Y4€OHBIC ICHCTBUSA,
KOMMYHHUKATHBHbIC YHHBEpCaJbHbIC YyUeOHBIC [IEHCTBUS, pETyISTHBHBIE YHUBEPCAIbHbBIE
yueOHbIe IeH CTBUSI, COBMECTHAS JESTEIbHOCTD.

MerTanpenMeTHble pe3yabTaThl OCBOECHHS MPOrpaMMbl CpEAHEro oOmiero odpa3zoBaHUs
JOJKHBI OTPaXKaTh:

OBi1ajieHHe YHUBEPCATBHBIMHI Y4eOHBIMH NM03HABATEJIbHBIMU /1€ CTBUSIMU:

1) 6azoBbIe JOrHYECKHE TCHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh W aKTyalM3UpOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJb30BaTh NPH OCBOCHWU 3HAHUN MNPUEMBI JIOTMYECKOTO MBILIUICHUS (aHaju3a,
CHHTE3a, CpaBHEHMS, KJaccHU(UKaluu, OOOOUICHMS), PACKPHIBATh CMBICT OHOJOTHYECKHX
HNOHATHUH (BBLACIATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATh CBSI3U C IPYTUMHU NOHATUSAMU);

ONpENeNsATh e JeATEIbHOCTH, 3a/laBasl MmapaMeTpbl M KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YJIbTAThI JEATEIBHOCTH C IIOCTABICHHBIMH LEIISIMU;

UCMOJb30BaTh OMOJIOTMYECKUE TMOHATUS AN OOBSCHEHMsI (PAKTOB U SBJICHUM >XUBOU
IPUPOIBL;

CTPOUTb JIOTUYECKHE pacCyKIeHHs (MHIYKTUBHbBIC, JEAyKTHBHbIC, IO aHAJOTUN),
BBISIBJIATh 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B pacCMaTPUBAEMBIX SBIEHHSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKITFOUCHUS;

IPUMEHSATh CXEMHO-MOJIEJIbHbIE CPEICTBA JJI IPECTaBICHUS CYILECTBEHHBIX CBS3€H U
OTHOUIICHUI B HM3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUMU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUs MPOOJIEMBbl C yUETOM aHAIM3a UMEIOINXCS MaTepPHAIbHBIX
U HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OILEHUBATh COOTBETCTBUE PE3YJITATOB LEINSM,
OLIEHUBATh PUCKU MOCIIEACTBUM NeATEIbHOCTH;

KOOPJMHHUPOBATh M BBHINOJHATH pabOTy B YCIOBHSX pEATbHOT0, BUPTYaJbHOTO H
KOMOMHHPOBAHHOT'O B3aUMO/ICH CTBHS;

pa3BUBATh KPEATHBHOE MBINUICHUE TTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHSA:

BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIE0BATEIHCKON U MPOEKTHON NeATeIbHOCTH, HAaBBIKAMH
paspelieHust mpoojeM, CriocOOHOCThIO U TOTOBHOCTHIO K CaMOCTOATEIbHOMY MOHMCKY METOJIOB
peleHus MPaKTUYeCKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B IO3HAHMUS;

UCIIOJIb30BATh PA3NIMYHBIE BUIBI JEATEIFHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €ro
MHTEPIIPETALNH, PEOOPA30BAHNI0 U NMPUMEHEHHUIO B y4eOHBIX CHTYalHsAX, B TOM YHCIE TIPH
CO3/IaHUHU YYEOHBIX U COLMATbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUIl MBILIUICHUS, BIaJeTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUYEBBIMU
HOHATUSIMU U METOAMH;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIC 3aJlayd B OOPa30BATEIbHOM JEATEILHOCTH WU
KU3HECHHBIX CHTYAI[UsX;

BBISBIISITH NIPUYMHHO-CIICICTBEHHBIE CBS3M MW aKTyaJM3WPOBaTh 3a/ady, BBIIBHTaTh
rUNoTe3y €€ pelleHus, HaXOAMThb apryMeHTbl I JO0Ka3aTelIbCTBA CBOUX YTBEPXKJICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIIOJIYYCHHBIE B XOJE pEIICHUS 3aJa4yd pe3yJbTaThl, KPUTHUYECKU
OLICHMBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIOBHSX;

JlaBaTh OLEHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh MPHOOPETEHHBIN OIBIT;



OCYILECTBIIATh LIE€JICHANPABICHHBIA MOUCK MEpeHoca CPEeICTB U CIIOCOOOB IEHCTBUSA B
PO eCCHOHANIBHYIO CPENy;

yMETh  IMEPEHOCUTh 3HAHMS B IO3HABATEJBHYI0 UM  IPAKTHUYECKYI0  00JacTu
KHU3HEEATEIbHOCTH;

YMETh MHTEIPHUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WHJEH, NpeAsaraTh OPUTHMHAJIBHBIC IOAXOABI M PEIIEHHs, CTaBUThb
poOJIeMbl U 3a71auu, JOMYCKAIOIIUeE aJIbTePHATUBHBIC PELICHUS.

3) pa6ora ¢ undgopmamnueii:

OPHEHTUPOBATHCS B Pa3IMYHbIX MCTOUYHUKAX MH(MOpManuu (TekcTe yuyeOHOro mocobwus,
Hay4YHO-TIOMYJISIPHOI JIMTEepaType, OMOJOTHYECKUX CIIOBapAX M CHPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHaIM3MpPOBAaTh HMH(GOPMAIMIO DPA3IMYHBIX BUAOB U (GopMm
IIPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

(GopMyIMpoOBaTh 3alpoChl M NPUMEHATH pPA3JIMYHBIE METOAbBl NpPH IOUCKE U OTOOpe
O6uonornyeckoil MHGpopManuu, He0OXOAMMOM AJISl BBIMOJIHEHUS YUeOHBIX 3a7a4;

npuoOpeTaTh ONBIT HMCMOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATh KyJIbTypy aKTUBHOI'O M CIIOJIb30BAHUS Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OPMY IPEIACTABJIECHUS OMOIOrMYECKON
nHpopMmaluu (cxemsl, rpauKu, 11arpaMMsbl, TaOJIUIbL, PUCYHKU U IPYrO€);

UCIOJb30BaTh HAYUHBIM S3bIK B KAauecTBE CpeAcTBa Npu pabore ¢ OHOIOrMuecKoi
UHpOpMaIMel: NMPUMEHATh XUMHUYEcKue, GU3MUYECKUe U MaTeMaTHYeCKHUe 3HAKU U CHUMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MHCIOJb30BaTh U IMPeoOpa3oOBbIBATh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATJISITHOCTH;

BJIaJIETh HaBBIKAMM pACHO3HABaHUS M 3aIIUThl UHGOpMauuu, HHEGOPMALMOHHOM
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBePCATbHBIMH KOMMYHHKATHBHBIMH /1€iCTBUSIMH |

1) o61enmue:

OCYILECTBIISATH KOMMYHHKALIUU BO BceX c(epax >KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIM JUCKYCCUU IO CYLIECTBY OOCYyKJaeMol TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATH
CYKJICHUS OTHOCHUTENIbHO BBIOJHEHUS IMIpeajiaraeMoil 3aJadydl, YYUTBHIBaTh WHTEPECHl U
COIJIaCOBAaHHOCTb MO3UIIMH JPYTUX YYACTHUKOB JUAJIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBa OOIIEHHUS, MOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, NMPEINOCHUIOK BOSHUKHOBEHHSI KOH(DJIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH (DIUKTH U
BECTH I1EPETOBOPBI;

BJAJICTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHHS M B3aMMOJCHCTBHSA, MOHUMATh HaMEpPEHHS
APYTUX J0JIeH, MPOSABIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynupoBaTh CBOM BO3PaKEHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CpEICTB.

2) cOBMeCTHAas 1eSITeJILHOCTD:

[OHMMATh U MCIIOJNb30BAaTh IPEUMYIECTBA KOMAHIHOW M MHAUBUAYAIbHON padoTHI MpH
peleHny OUOJIOrNYeCKOi MpobeMbl, 0OOCHOBBIBaTh HEOOXOJUMOCTh NPUMEHEHUS I'PYMIIOBBIX
(dbopM B3auMOIEICTBYSI IPU PELLIeHUU Y4eOHOH 3a/1a4H;

BBIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX NEHCTBUH ¢ yuy&€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4JIeHa KOJJIEKTUBA;

IPUHUMATh LI€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATb U KOOPAMHUPOBATH
JEUCTBUSL MO €€ JOCTHIKEHUIO: COCTaBJIATh IUIAH AEUCTBUU, PACHPEAEIATh POJU C YYETOM
MHEHUH Y4aCTHHKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa M Ka)KJOro yYaCTHMKA KOMaHIbl B OOIIMI pe3ynbTatr
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npezsaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEM C TMO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAUNMOCTH;



OCYIIECTBJIATh TO3UTUBHOE CTPATETHUUYECKOE TMOBEIEHHWE B PA3IUYHBIX CHUTYAIUsIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUIIUATHBHBIM.

OBJaieHue YHUBEPCAIbHBIMHU PeryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranu3anms:

WCII0JIb30BaTh OWMOJIOTMYECKUE 3HAHWs JUIA BBIABJICHHS MPOOJEM W HMX pCEIICHUS B
JKU3HCHHBIX M YYCOHBIX CUTYAIUSX;

BBHIOMPATh HA OCHOBE OMOJOTrMYECKUX 3HAHUU 1I€JIEBbI€ M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX M MOCTYINKAaX MO OTHOLIEHHUIO K KUBOW MPHUPOJIE, CBOEMY 3J0pPOBBI0 U 3I0POBBIO
OKPYXarOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIISTh TMO3HABATEIBHYIO NEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (QOPMYIMPOBATH COOCTBEHHBIC 3aJa4ll B 00OPa30BATEIBHOW NEATEIHHOCTH H
YKA3HEHHBIX CUTyalUsX;

CaMOCTOSITEIIbHO COCTaBIIATH IIJIaH PELIEHUs MPOOJIEMBbI ¢ YUETOM MUMEIOLIUXCS PECYyPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH U MIPEATMOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAIUSIM;

pacHMpsATh paMKH Y4€OHOT'O MpeaMeTa Ha OCHOBE JIMYHBIX TTPEIOYTCHHH;

JIeNaTh OCO3HAHHBINA BHIOOP, apIYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

Ccrnoco0CTBOBaTh (P OPMHUPOBAHUIO U TIPOSIBICHUIO MIMPOKOH IPYIUIIUHA B Pa3HBIX 00J1aCTsX
3HaHWH, TOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIA U KYJILTYPHBIH YPOBCHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JAECATEIHHOCTh, OIICHHUBATH
COOTBETCTBUE PE3YNBTATOB LEIISAM;

BJIQJICTh HaBBIKAMHU MO3HABATEIHHOU pedIeKcun Kak OCO3HAHUS COBEPIIAEMBIX JTEHCTBUI
Y MBICTHTEJIbHBIX MPOILIECCOB, MX PE3YyJIbTATOB U OCHOBAHMM, UCMOIH30BaTh MPUEMBI pediexcun
JUTSL OIEHKH CHTYaIlMH, BBIOOpA BEPHOT'O PEILICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHS 10 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U ApI'yMEHTHI APYTUX I1PU AHAJIN3E PE3YIIbTATOB JIESITEIBHOCTH;

3) npuHsATHE ceOsl U IPYruX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI U ApT'YMEHTHI APYTUX ITPU aHAIHU3E PE3YIBTATOB JESITENBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH JIPYTOT0 YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3ysIbTaTBl OCBOCHHS COAEpKaHMs ydeOHoro mpeamera «buomorus» Ha
yriayOaéHHOM YpOBHE OPHEHTHPOBAHBI HA oOecredeHne MpoPuIbHOro 00y4eHHsI 00yJaro X Cs
ouonornu. OHM BKJIIOYAIOT: crnenuuUecKkre Ui OWOJIOTMM Hay4HbIe 3HAHUS, YMEHUS U
CHOCOOBl JIEUCTBUI MO OCBOEHUIO, MHTEPIpPETAllMd U TMPEeoO0pa3OBaHUIO 3HAHHUM, BUIBI
JESITEIPHOCTA TIO TOJYYSHHIO HOBBIX 3HAHWM U HMX NMPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX, a
TaK)X€ B PEAJIbHBIX )KU3HEHHBIX cUTyalusax. [IpenmeTHbie pe3ynbTaThl MPEACTABIEHBI 10 TOJIaM
WU3y4CHUS.

[IpenmeTHBIe pe3yJbTaThl OCBOEHHUS ydeOHOro mnpeamera «buomnorus» B 10 knacce
JIOJDKHBI OTpaXath:

chOpPMHUPOBAHHOCTh 3HAHUIA O MECTE U POJIM OMOJIOTUU B CUCTEME ECTECTBEHHBIX HAyK, B
(hOpMHUPOBAHUM €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpa, B IMO3HAHUHM 3aKOHOB IPHUPOABI M
petIeHrH Ipo0JIeM pallioOHATBHOTO MPUPOIONOIB30BAHNUS, O BKIIAE POCCUUCKUX U 3apyOEKHBIX
Y4EHBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHCTEMON OMOJOTMYECKUX 3HAHWU, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINe
OMOJIOTHYECKUE TEPMHHBI W TOHATHS (OKHU3HB, KJICTKA, OpPraHu3M, MeTa0oJIM3M, TrOMEocCTas,
CaMOPETYJISINSI, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYHUBOCTh, POCT U PA3BUTHE),
ouonornueckue Tteopuu (knetouHas teopus T. I[lIBanmna, M. Illneiinena, P. Bupxosna,



XpOMOCOMHas Teopusi HacliencTBeHHOcTH T. Moprana), yuenus (H. V. BaBunoBa — o nieHTpax
MHOT000pa3usi M MPOUCXOXKIEHUSI KYJIbTYPHBIX pacTEHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
[IEPBOI0 MOKOJIEHHUS, pacIIeNIeH ], YUCTOThl T'aMET, HE3aBUCUMOI0 HacienoBanus I'. Mennens,
TOMOJIOTHYECKUX PSIOB B HaclenAcTBeHHON wu3MeHunBoctd H. W. BaBwioBa), mpuHIUTIBI
(KOMITJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOAAMH HAYYHOTO TO3HAHMS, UCIIOIb3yEeMbIX B OHOIOTHYECKUX
HCCIIEIOBAHUAX KUBBIX 00BEKTOB (OMMCaHKE, U3MEpPEHHE, HAOII0IeHHE, SKCTIEPUMEHT);

YMEHHE BBLACIATH CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT U IYKApHOT,
OJTHOKJIETOUHBIX U MHOTOKJETOYHBIX OPraHHW3MOB, B TOM 4HcClie OaKkTepuii, TpuOOB, pacTeHU,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OpPraHOB pacTeHHi, )KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  JKU3HENEATENbHOCTH, INPOTEKAIOUIMX B OpraHU3Max pacTeHHWHl, >KUBOTHBIX M
YeJI0BeKa, OMOJOrMYECKUX MPOIECCOB: 0OMeHa BEIIeCTB (MeTaboIm3M ), PEeBPAICHHUs YHEPTUH,
OpoKeHHs, aBTOTPOGHOTO U TeTepOTPOPHOrO THIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeToreHesa, SMOpHoreHes3a, MOCTAIMOPUOHAILHOTO Pa3BUTHS, pa3MHOKECHHUS,
WHJUBUIyaJIbHOI'O PAa3BUTHUS OpraHu3Ma (OHTOre€He3a), B3aUMOJECHCTBUS TE€HOB, Ie€Tepo3uca,
HCKYCCTBEHHOT 0 0TOOpa;

YMEHHME YCTAHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMJAaMHU KJIETKM U UX (DYHKLIUAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKAHEH M UX QYHKIMSIMH, MEXAY OpraHaMi U CUCTEMaMU OpraHOB Y
pacTeHH, JKUBOTHBIX M YEJNOBEKa W MX (PYHKUMSIMH, MEXKAY CHCTEMaMU OpraHOB M HX
GYHKIMSIMH, MEXAY JTamaMu OoOMEHa BEIIECTB, ATallaMH KIETOYHOrO IMKJIA M KU3HEHHBIX
[IUKJIOB OpPraHU3MOB, JTanaMud HMOPHOHANBHOTO pPA3BUTHS, TEHOTUIIOM U  (EHOTHIIOM,
(dbenoTunom u GakTopamu Cpeabl OOMTaAHNS;

YMEHHE BBISIBIATH OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YMHCJIE PAaCTEHUH,
KUBOTHBIX U Y€JIOBEKa;

YMEHHE UCIO0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOrMUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIs1 OKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX I'PYIIIL;

yMEHHUE pelaTh OWOJOTMYecKHe 3a/lauyM, BBIABISATH MPUYMHHO-CICJCTBEHHBIC CBSI3U
MEXIY HCCIEAyEeMbIMH OHOJOTMYECKUMH TIPOI[ECCAaMU M SIBICHUSMH, JellaTh BBIBOJABI U
MIPOrHO3bI HA OCHOBAHUHU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH Ja00OpaTOpHble U MpaKTUYECKUEe paboThl, COONMIONATh MpaBHiia MpU
paboTte ¢ yueOHBIM U TabopaTOPHBIM 000PYAOBAHUEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, IPOBEPATH MX SKCIEPUMEHTAIBHBIMU CPEJICTBAMU,
(bopMymupys ek UCCIeI0BaHUS, AaHATU3UPOBATH MMOJTyUYEHHBIE PE3yJIbTaThl U AETaTh BEIBOIBI;

yYMEHHE y4acTBOBaTh B y4eOHO-MCCIEIO0BATEIbCKOM paboTe Mo OMOJOTHH, SKOJOTUU U
MEIULMHEe, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MYOJIMYHO MHPEICTABISTH
MOJy4YEHHbIE PE3YIbTaThl HA YUYEHUYECKUX KOH (hepeHIHsIX;

YMEHHE OLEHUBAaTh OSTHYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B 00JacTH
OMONIOrMM W MEIULUHBl (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIPaBIEHHOE
M3MEHEHUE T€HOMA U CO3/IaHHE€ TPAHCI'€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccrHoHalbHOM AeSITEIbHOCTH B
obnactu OMOJIOTUH, METUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CETIHCKOT0 X0351i CTBA, MUIIEBON
IPOMBIIUIEHHOCTH, YIIyOJsATh MO3HABATENbHBIM HHTEpEeC, HANpaBlIE€HHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NPOPECCHU W TPOAODKEHHE OHOJIOTHYECKOro oOpa3OBaHHUS B
OpraHu3alMsIX CPETHETO NPOPECCHOHATBHOIO U BHICLIEr0 00pa30BaHuUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mnpeamera «buonorus» B 11 kKaacce
JIOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHWU 3aKOHOB
IIPUPOJIbl U PELIEHUH DKOJIOTMYECKUX MPOOJIEM YEOBEUECTBA, a TAKKE B PEIIEHUU BOIPOCOB
palMoOHAIBHOIO MPUPOJONOJIb30BaHUS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOLIEHHS K



npupoje, OOIIEeCTBY, YEIOBEKY, O BKJIaJ€ POCCUUCKHX M 3apyOeKHBIX YUYEHBIX-OMOIOrOB B
pa3BuTHE OUOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMOJIOrMYECKUX 3HAHUM, KOTOpas BKJIOYAET ONpeNesieHUs U
MNOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAraloUIMX OHOJOTHYECKMX TEPMHHOB U MOHATUN (BHI,
sKocucrema, Ouocdepa), Ouosiornueckue Tteopur (dBomorMoHHas Tteopus Y. JlapBuHa,
CUHTETHYECcKas Teopus sBosornuu), yueHus (A. H. CeBeproBa — o MyTsAX W HaIpaBJICHUSIX
spomoninu, B.M. Bepuaackoro — o 6uocdepe), 3akonsl (reHeTndeckoro papHoBecus [x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxctea K. M. bapa), npaBuna (Mmunumyma 1O. JIubuxa,
9KOJIOTUYECKON MUpaMU/Ibl SHEPrun ), runoressl (runoreza «mupa PHK» V. I'nnbepra);

YMEHHME BIAJE€Th OCHOBHBIMM METOJaMH HAy4yHOrOo TII03HAHUS, HCIOJIB3YEMbIMU B
OMONIOTHYECKUX HCCIEOBAHMAX HKHUBBIX OOBEKTOB W OKOCHCTEM (ONMHCAaHME, H3MEpeHHe,
HaOJII0/IeHNEe, PKCIEPUMEHT), CIOCOOAMM BBISBICHUS U OLEHKU AHTPOIIOTEHHBIX U3MEHEHHUH B
IIPUPOJIE;

YMEHHME BBIIENATh CYLIECTBEHHbIE INPU3HAKH: BHUAOB, OMOTEOIEHO30B, AKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOIIErO, [ABIKYIIETO M Pa3pbIBAIOLIErO0 €CTECTBEHHOro O0TOopa,
aJJIONaTPUUECKOTr0 U CUMITATPHYECKOr0 BHI000Pa30BaHMSI, BIMSHUS JABIXKYILIUX CHJI ABOJIIOLIUU
Ha T€HO(OH] MOMYJISALMH, IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOMTaHMsI, YepeloBaHUs
HaIlpaBJICHUH 3BOIOLMH, KPYTOBOPOTA BELIECTB U TOTOKA SHEPIUU B 3KOCUCTEMAX;

YMEHHME YCTaHaBIMBaTh B3aUMOCBS3M MEXIY IPOLECCAMHU 3BOJIOLUHU, JBHKYLIIUMHU
CHJIAaMH aHTPOIIOTeHe3a, KOMIIOHEHTaMU Pa3JMYHbIX KOCHCTEM U MPHUCIOCOOJICHUSIMU K HHUM
OpraHu3MOB;

YMEHHE BBISBIATH OTJIMYUTENbHBIC TPU3HAKU KUBBIX CUCTEM, IPUCIOCOOICHHOCTh BUIOB
K cperne oOuTaHMs, aOMOTHUYECKUX M OMOTUYECKMX KOMIIOHEHTOB HIKOCHCTEM, B3aMMOCBS3El
OpPraHr3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B 3KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIO0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOrMUECKY0 TEPMUHOJIOTHIO U
CHMBOJIUKY /I JIOKa3aTelbCTBA POACTBA OPraHW3MOB pAa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M CpE€Ibl OOMTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOrooOpa3usi BUAOB U IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS HMPUPOIBI U
YeI0BeYeCTBa;

YMEHHME pellaTh OHOJIOrMYecKHe 3a/ayd, BBIABISATh NPUYMHHO-CIIEIACTBEHHBIE CBS3U
MEXJy HCCIeAyeMbIMH OHOJOrMYEeCKUMHU MpolleccaMl M SBJICHHUSMH, JeJaTb BBIBOABI U
IIPOrHO3bI HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBITIOJHATh JTa00paTOpHBIC W MPAKTUYECKUE PaOOTHI, COOMIONATh MpaBUia MPHU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIIBUTaTh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CpEllCTBAMHU,
bopMynupys 1eNb HCCIeI0BaHMs, aHATM3UPOBATh MOJyYE€HHbIE Pe3yIbTaThl U JAeNIaTh BBIBOABL

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATENbCKOM paboTe Mo OMONOrHH, SKOJOTHU U
MEIMLIMHE, TPOBOAMMON Ha 0a3e HIKOJbHBIX HAaYYHBIX OOIIECTB, U MYOJIMYHO IPEICTABIISTH
MOJTyYEHHbIE PE3YJIbTaThl HA YYEHUYECKUX KOH(EepEeHIUsX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUU O MPOUCXOXKAECHUU SKU3HH, 4YEJIOBEKa U
YeNOBeYECKUX pac, O MPHUYMHAX, MOCIEACTBUSAX M CIOco0ax MPEeAOTBpPALICHUS TI00aNbHBIX
U3MEHEeHHH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayliel mpoQeccuoHaNbHOM 1eITeIbHOCTH B
obmactu  OMOJOTMM, OSKOJOTMM, IPUPOAONOJIB30BAHUS, MEAMLIMHBI, OHUOTEXHOJOTHH,
IICUXOJIOTUH, BETEPUHAPHM, CEJIBCKOI'O XO3SIMCTBA, MUIIEBOM MPOMBILUIEHHOCTH, YIIyOJATh
[IO3HABATEJIbHBI HMHTEpPEC, HANpaBICHHbII Ha OCO3HAHHBI BBIOOP COOTBETCTBYHOLIEH
npodeccu M TPOAOIKEHHE OWOJOrMYecKoro oOpa3oBaHUsT B OpPraHU3ALUAX CPETHEro

podeCCHOHATLHOTO U BBICIIETO 00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHnoBanue KoanuecrBo JIeKTPOHHBIE (LM (] POBHIE)
n/n pa3aesioB U TeM 4acoB o0pa3oBaTesibHbIE pecypchl
NpPorpamMMel
Poccuiickas 251eKTpoHHAs KO
1 BHONOMS. KAK HAVKA 1 https://resh.edu.ru
Y bu6mmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccwuiickas anekTpoHHas MIKoa
2 JKuBEIEe CHCTEMEBI B UX ) https://resh.edu.ru buommotexa IJOK
HU3yYyeHUE https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 2JIeKTpOHHAs 1IKOJIA
3 S — 2 https://resh.edu.ru
bu6mmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 31ekTpoHHas MIKOJIa
4 XuMudeckas 2 https://resh.edu.ru
OpraHU3alMs KJIETKH bu6mmoreka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 31ekTpoHHas 1IKOJIa
5 Crpoenne u pyHKIIUU 2 https://resh.edu.ru
KJIETKU bubmmoteka I1OK https:/lesson.academy-
content.myschool.edu.ru/catalog
OG6Met BeleCTs 1 POCC.I/II/ICKa}I AJIEKTPOHHAS IIKOJIa
6 HIpeBpAIICHHC SHEPIHH B 2 https://resh.edu.ru
bubmmoreka I1OK https://lesson.academy-
KJICTKE
content.myschool.edu.ru/catalog
Haciencreennas POCC.I/II/ICKaH 3JIEKTPOHHAS MIKOJIa
7 HEGOPMAIES K 2 https://resh.edu.ru
N bu6mmoreka [{OK https://lesson.academy-
PEAM3ALITA €€ B KIICTKE content.myschool.edu.ru/catalog
Poccuiickas 2y1eKTpOHHAas IIKOJIA
8 JKu3HEHHBIN ITUKIT 3 https://resh.edu.ru
KIICTKH bu6moreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 351eKTpoHHas MIKOJIA
9 Crtpoenue u QpyHKIIUU 3 https://resh.edu.ru
OpraHU3MOB bubmmoreka [1OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 351eKTpOHHas MIKOJIA
10 PasMmHOXeHME U 2 https://resh.edu.ru
pa3BUTHE OPraHU3MOB bubmmotexa LIOK https://lesson.academy-
content.myschool.edu.ru/catalog
T eHeTHKA — HAVKA O Poccuiickast 371€KTpOHHAs IKOJIA
11 Y 2 https://resh.edu.ru

HaCJICACTBCHHOCTH U

bubmoTteka ITOK https://lesson.academy-
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U3MEHYUBOCTH content.myschool.edu.ru/catalog
OpPraHU3MOB
Poccuiickas 31ekTpoHHas 1IKOJIa
12 3aKOHOMEpPHOCTH 2 https://resh.edu.ru
HaCJIEICTBEHHOCTH bubmuotexa [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 251eKTpoHHas 1TKOJIa
13 3aKOHOMEpPHOCTH 2 https://resh.edu.ru
W3MEHUYUBOCTHU bubmmotexa [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 3nekTpoHHas MIKOJIa
14 T'eneruka yemoBeka 2 https:/iresh.edu.ru
bu6mmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 31ekTpoHHas MIKOJIa
15 Cenexiuusa Oprann3MoB 2 https://resh.edu.ru
st op bu6moreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 31ekTpoHHas MIKOJIa
16 Buorexnonorus u 2 https://resh.edu.ru
CUHTETHYECKast OMOJIOT s bu6moreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 31ekTpoHHas MIKOJIa
17 PeseDBHOE BDEMS 1 https://resh.edu.ru
p p bubmuoteka I1OK https:/lesson.academy-
content.myschool.edu.ru/catalog
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11 KJIACC

Ne

HaumeHnoBanue pasaenoB

DJieKTpoHHbIe (LU poBbIe)

KoaunuecTBoO
n/n H TeM IPOrpaMMbl oOpa3oBaTejibHbIE PeCypChl
JacoB
Poccuiickas 31eKTpoHHas KO
3apoKI€HHUE U pa3BUTHE https://resh.edu.ru
1 ABOJTFOIIMOHHBIX 2 bu6mmoreka [JOK
MIPEICTaBJICHUI B OMOTIOT I https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas aeKkTpoHHast Ko
MHKDOIBOIOIHS H €8 https://resh.edu.ru
2 3V IIETATLL 3 bu6moreka [JOK
pesy https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickast 31eKTpOHHAs IIKOJIa
MakposBomOIHs 1 e& https://resh.edu.ru
3 U p— 3 bubanoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 35eKkTpoHHas MIKOJIA
TIpouCXOXIeHHE 1 https://resh.edu.ru
4 3 bubmanoreka IIOK
pa3BUTHE KU3HU HA 3eMiie ]
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickast 31eKTpoHHas IIKOJIa
https://resh.edu.ru
5 [IporcxoxaeHne yenoBeka 2 Bubmiorexa LOK
— AHTPOTIOTCHES https://lesson.academy-
content.myschool.edu.ru/catalog
OKOJIOrHsl — HayKa 0 Poccuiickas 3neKTpoHHast KO
B3aMOOTHOIIIEHUIX https://resh.edu.ru
6 OpPraHu3MOB U 2 bu6morexa LIOK
HaJIOPraHU3MEHHBIX CHCTEM https://lesson.academy-
C OKpy KaroIei cpenoi content.myschool.edu.ru/catalog
Pocculickas 3j1eKTpOHHAs HIKOIA
OprasusMsI 1 cpena https://resh.edu.ru
7 3 bubmoreka [JOK
00uTaHUA ]
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickast 31eKTpOHHAs IIKOJIa
KONOIHS BIIOB 1 https://resh.edu.ru
8 Hony i 3 bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 31eKTpoHHasH KO
DKOOTHA COOBIIECTE. https://resh.edu.ru
9 4 bubmoteka [JOK

DKOJIOTUYECKUE CUCTEMBI

https://lesson.academy-
content.myschool.edu.ru/catalog
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buocdepa — rinobanpHas
IKOCHCTEMA

10

Poccuiickast 31eKTpOHHAs IIKOJIa
https://resh.edu.ru

bu6nuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog

UYenosek u OKkpyxarouas
cpena

11

Poccuiickas 31eKTpoHHas KO
https://resh.edu.ru

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/catalog

12 PesepBHOE Bpems

Poccuiickas aeKkTpoHHast Ko
https://resh.edu.ru

bubmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/catalog

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

34
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