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MHNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yuebHOMy npeamety "buonorus" (nanee - 6UoNOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOTO 3aK0HA OT 29.12.2012 No 273-03
«O06 oOpaszoBanuu B Poccuiickoit @enepanmm»y, @I'OC COO, Konnenmwmu mpenoiaBaHus
y4eOHoTo mpeamMera «bHOoJIOTHS» U OCHOBHBIX MOJOKEHUN (enepaabHOi padoyei mporpamMmmbl
BOCTIMTAHUSL.

VYueOubli npeamer «brosorus» yriyonéaHoro ypoHs usyuenus (10—11 kimaccer) siBisieTcst
OJIHMM U3 KOMIIOHEHTOB NpeAMETHOHN obnactu «EcTrecTBEeHHO-HayuHble NpeAaMeTh». CorjiacHo

nosioxkeHnsiM @I'OC COO npoduiibHbIe ydeOHBIE TPEIMETHI, H3y4aeMble Ha YIIIyOJIEHHOM

YPOBHE, SIBISIFOTCSA criocoOoM muddepeHnnanui o0ydeHus: Ha YpOBHE CPETHETO OOIIETo
o0pa3oBaHusl ¥ MPU3BAaHBI 00ECIICUYNTH MPEEMCTBEHHOCTh MEXKYy OCHOBHBIM OOIIMM, CPEIHHM
001muM, cpeHUM NMpoeCCHOHAIBHBIM U BBICIIMM OOpa3oBaHUEeM. B TO ke BpeMs KaIbld U3
THX YYeOHBIX MPEIMETOB [OJDKEH OBITh OpPHEHTUPOBAH Ha MPHOPUTETHOE peEIIeHHE
00pa3oBaTeNIbHBIX, BOCIUTATENbHBIX U PAa3BUBAIOLIUX 3aJad, CBSI3aHHBIX C MpodopueHTanuei
oOyyarouuxcs U CTUMYJIUPOBAHUEM HHTepeca K KOHKPETHON 00JacTH HAay4HOTO 3HAHUSA,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITMHOM, SKOJIOTHEH, TICUXOJIOTHEHN, CTIOPTOM UJIH BOSHHBIM JIETIOM.
[Iporpamma no yueGHoMy nipenmety "buosiorus" naér npeacraBieHue o LU U 3a7a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOJ€HHOM YpOBHE, ONpeAeseT 00s3aTeabHoe

(MHBapHaHTHOE) MPEIMETHOE COJIepKaHKe, €ro CTPYKTYPUPOBaHUE IO pa3fiesiaM U Temawm,
pacnpeziesieHue 1o KjiaccaM, peKOMEHIYeT MOCIIeI0BaTeIbHOCTh U3YUeHUsl yueOHOro MaTrepuala

C y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTHMKH Y4eOHOTO Ipolecca,
BO3pAcTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamme mo OGHOJOrUM peann30BaH MPUHLUI

MIPEEeMCTBEHHOCTH C M3Y4Y€HHEM OHOJIOTMH Ha ypOBHE OCHOBHOIO oOmiero oOpa3oBaHMs,
Onarozaps 4yeMy IpOCMaTPUBAETCS HANPaBJIEHHOCTh Ha MOCIIEAYIOIIEe pa3BUTHE OMOJIOIMUECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

9KOJIOTUYECKOTO0 MBILUICHHS, MPEACTABIECHUN O 310pOBOM 00pa3e *HU3HHU, Ha BOCIIUTAaHHUE
OEpeKHOTO OTHOIICHUS K OKpY)KAIOIIEH MPUPOIHON cpene. B mporpaMmme mo OMosIoTHH TaKxke
MOKa3aHbl BO3MOXKHOCTH ydeOHOTo mipeamera «buomnorus» B peanmzaiuu TpedoBanuii @I'OC
COO K m1aHUpPyeMbIM JTUYHOCTHBIM, METAIPEIMETHBIM 1 IPEAMETHBIM pe3yibTaTaM 00ydeHUs U
B ()OPMHUPOBAHUN OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEILHOW JIEATEIBHOCTH OOY4aroIUXCs 110
OCBOCHMIO COJIEp’KaHMsl OMOJOrMYecKoro oO0pa3oBaHMs Ha YpPOBHE CpEJHEro oOLero
o0OpazoBaHwUsI.

VYuebublil npeamer «buonorus» Ha ypoBHE CpelHEro oOumero oOpa3oBaHMs 3aBepIllaeT
Onosornyeckoe 0Opa3oBaHKE B LIKOJIE U OPUEHTHUPOBAH HAa pACUIMpPEHHE U YIiIyOJIeHHE 3HaHU
00y4aroLIUXCsl 0 AKHUBOH IPUPOAE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH, SMOPHOIOTUH
U OMOJOTMM pa3BUTHs, TEHETUKH, CEJIEKIMH, OMOTEXHOJOIMM, SBOJIIOLMOHHOIO YYEHUS U
9KOJIOTHUH.

N3yuenue yuebHnoro npeamera «buosnorus» Ha yriryOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
[IOJITOTOBKY 00Y4aIOIIMXCS K OCIETYIOLEMY MTOJIyYeHHIO0 ONO0JIOTHYECKOT0 00pa30BaHus B By3ax
U OpraHM3alusax cpeaHero mnpodeccruoHanbHoro ooOpa3oBaHus. OCHOBY €ro coJepKaHus
COCTaBIJISIET CHUCTEMa OMOJIOTMYECKUX 3HAHMM, IOJIyYEHHBIX NPU H3YYE€HUH OOy4aroIUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3fesoB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 knaccax 3Tv 3HaHUA MOJTy4YarOT pa3BuTue. Tak, paciiupeHsl U yriyOneHsl
OMOJIOTUYECKHE 3HAHUSA O PACTEHUSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me YesloBeKa,
Oo0ImMX 3aKOHOMEPHOCTSX JKU3HHU, JONOJHUTEIbHO BKIIOYEHbl OWOJIOTHYECKUE CBEICHUS
MPUKIIAJHOTO M MOUCKOBOIO XapakTepa, KOTOPhle MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS

MOoCJICAYOUICTO BBI60pa HpO(i)eCCI/II/I. Bo3MoxHa Takxke HUHTCErpanusa OMOJIOTHYCCKUX 3HAHUU C
COOTBCTCTBYHOIIMMU 3HAHUAMMU, TTOJTYYCHHBIMU O6y‘{aIOH_II/IMI/IC}I IIpU U3y4YCHUU (I)I/I3I/IKI/I, XHUMHH,
reorpa(blm 1 MaTCMAaTHUKH.



CrpykTypa mporpammsl o yueOHOMY npeamety "buonorus” orpakaeT CUCTEMHO-
YPOBHEBBII M SBOJIIOIMOHHBINA MOIXO0/bI K H3ydeHUIo 6uonoruu. CorimacHo UM, U3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE MJI JKUBBIX CHUCTEM pAa3HOTO YPOBHS
OpraHu3alliuy, HBOJIOIMH OPraHUYECKOTO MHpa Ha 3emiie, COXpaHEHHs OHOJIOTHMYECKOTro
pazHooOpa3usi tuaneTsl. Tak, B 10 kmacce M3ydaroTCsi OCHOBBI MOJIEKYJIAPHOW H
KJIETOYHOH OWOJIOTUH, SMOPHOJOTHH W OHOJOTUM DPAa3BUTHSA, TCHETHKH M CEJEKIIWH,
OMOTEXHOJIOTMH U CHHTETHYECKOW OMOJIOTHH, aKTYIN3UPYIOTCS 3HAHHS 00YJaIOIINXCS 110
O0OTaHMKe, 300JI0TMH, aHaTOMuH, (Gusuosiornu dYeinoBeka. B 11 kimacce wu3yuarorcs
SBOJIIOLIMOHHOE YYEHHE, OCHOBBI SKOJIOTHUHU U y4eHHe 0 Oruocdepe.

VYueOuplil npenmer «buonorus» npusBaH 00€CEUUTh OCBOEHHME OOY4YarOUIMMUCS
OMOJIOTUYECKUX TEOPU M 3aKOHOB, WJCH, NMPUHIMIIOB W TPABWI, JICKAINMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAayYHOUM KapTHUHBI MUpa, 3HAaHUM O CTPOEHHUU, MHOT000pa3uu
U OCOOCHHOCTSIX KIJIETKH, OpraHuW3Ma, TOIYJSIUH, OHOIEHO3a, HSKOCHCTEMBI, O
BBIJIAIOIINXCST HAYYHBIX JIOCTHDKEHUSX, COBPEMEHHBIX WCCIEJOBAaHUAX B OHOJIOTHH,
MPUKIIJHBIX aclleKTaX OMOJIOTHYEeCKHX 3HaHWU. [ pa3BUTHS M TOJIEpKaHHS HHTEepeca
oOyyaromuxcss K OWOJIOTMM HapsAgy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO
MaTepualia B COJCp)KaHHH MPOTpaMMBI 10 OHOJIOTHH TPEITyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIEHUS W pa3BUTHUS TOW WIM HMHOW oOnacTh OWOJIOTHUH, BKIIAJIOM
OTEYECTBEHHBIX M 3apyOe)KHBIX YYEHBIX B pEIICHHE BAXHEUIIMX OHOJOTHYECKUX W
9KOJIOTUUECKHUX TIPOOIEM.

Henp wm3yuenuss ydeOHoro mpenmera «buosorus» Ha yriyOn€HHOM YpOBHE —
OBJIaZicHue OOYYArOIMMUCS 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHH3aIuu
KHUBBIX CHCTEM Da3HOTO paHra W NPHOOPETEHHWE YMEHHH HCIOJb30BaTh JTH 3HAHUS B
(hopMUPOBaHMHM WHTEpEca K OMpeaenEéHHON 00macTu NMpodeCCHOHAIBHONU ACSITEIBHOCTH,
CBSI3aHHOW C OHWOJIOTHEH, WM K BBIOOPY Yy4YeOHOTO 3aBelCHHs IS TMPOAOJLKEHUS
OMOJIOTHYECKOTO 00pa30BaHUS.

Joctmxenne 1enu u3ydeHus ydeOHoro mpeamera «buosorusn» Ha yriyOoaéHHOM
ypOBHE 00€CIIeUnBAETCS PEIICHUEM CIIEIYIOIINX 3a/1ay:

OCBOEHHE OOYyJaIOIMMHUCS CHUCTEMbl OHMOJOTHYECKUX 3HAaHHMK: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHLEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHpa; O
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSIX OMOJIOTMYECKHX CUCTeM (KJIETKa, OpraHu3M,
MOMYJISIIMS, BUA, OUOTE0IeH03, Orocdepa); 0 BBIIAIOUIUXCA OTKPBITUSIX U COBPEMEHHBIX
UCCIIeIOBAaHUSAX B OMOJIOTUH;

O3HaKOMJIEHHE OOydarouxcs ¢ METOJaMU TMO3HAHUS JKUBOH  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJaMH  OHOJIOTHYECKUX HayK (MOJIEKYNISPHOM U KIETOYHOM
O6uonoruu, SMOPHOJIOTUU U OUOJIOTUU PA3BUTHUS, TCHETUKH U CEJNEKIINH, OMOTEXHOJIOTUU U
CUHTETHYECKON OMOJIOTHH, MAaJCOHTOJIOTUH, HKOJOTHHU); METOJaMH CaMOCTOSTEIBHOTO
MIpOBe/IeHUs] OMOJIOTMYECKUX UCCIICIOBAaHHUM B JIabopaTopuu U B IpHpoje (HaOironeHue,
H3MepeHue, SKCIIEPUMEHT, MOJICIMPOBAHNUE);

OBJIaJIeHUE OOYUYAIOUIUMUCS YMEHHUSIMHU: CAMOCTOSATEIBHO HAXOIUTh, aHAIU3UPOBATh
U UCNOJIb30BaTh OMOJIOTHMUYECKYI0 HH(POpPMAILMIO; MOJIb30BaThbcsd  OMOIOTHYECKOM
TEPMUHOJIOTHEH M CHUMBOJIMKOH; yCTaHAaBIMBaTh CBS3b MEXIY Pa3BUTHEM OMOJIOTUH U
COLIMAJIBHO-3KOHOMHUYECKUMH M 3KOJIOTHYECKUMH MpoOIeMaMu 4YellOBEUeCTBa; OL[EHUBATh
MOCJIE/ICTBUSL CBOEH NIESATEIBHOCTH 1O OTHOILIEHUIO K OKpYXaroleil mpupoaHoil cpene,
COOCTBEHHOMY 370POBBIO U  3JIOPOBBIO OKpPYXKAalOIIMX JroAeH; OOOCHOBBIBATH U
coOmogaTh Mepbl MPO(UIAKTUKA MH(EKIMOHHBIX 3a00JeBaHM, MpaBUiIa MOBEACHUS B
npupojge MW obecrieuyeHHs O€30MAaCHOCTH  COOCTBEHHOW  JKM3HEAEATENIBHOCTH B
Ype3BbIYAHBIX CUTYAIUSIX HPUPOJHOTO M TEXHOI'CHHOTO XapakTepa; XapakTepHU30BaTh
COBpPEMEHHbIE Hay4YHbI€ OTKPBITHS B 00JIACTH OMOJIOTHH;



pa3BUTHE y 00YYaIONIUXCSl MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Iporecce
3HAaKOMCTBA C BBIJAIONIUMHCA OTKPHITUSAMU U COBPEMEHHBIMH HCCIICIOBAHUSAMH B OHMOJIOTHH,
pemaemMpIMU €10 TpoOIeMaMH, METOIOJIOTHEH OHOJOTHMYECKOrO HCCIEeIOBaHUs, MPOBEICHHUS
OKCIIEPUMEHTAIBHBIX ~HCCIECOBAHUMN, pEHIeHUs OHOJOTMYECKHX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIMTaHUE y OOYUYAIOMIMXCSI [IEHHOCTHOTO OTHOUICHHS K KHBOW MPHUPOJE B LEJIOM U K
OTHEeNbHBIM €€ OOBeKTaM U SIBICHHUSAM; (HOPMUPOBAHHE OKOJOTHYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl TOBEICHUS B IMPHUPOJE; MHTEIPAlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PAlMOHAIBHOM MPHUPOIONOIB30BAHUN
(cobmofenne TpaBUiI TOBEACHUS B TPUPOJAC, OXpaHbl BHIOB, AKOCHCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOIO 3/I0pPOBbS M 3/0POBbS OKPYKAIOIIMUX JIIOJEH (COOMIOAeHUsST Mep
npopUIaKTUKK 3a00JIeBaHMiA, oOecrieueHrue 0€30MaCHOCTH KUZHEICATEILHOCTH B YPE3BbIYaTHBIX
CUTYallUsIX MIPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BAHUS OHOIOTHIECKAX
3HAaHUN U YMEHHI B ITOBCEIHEBHOM KU3HH;

CO3JJaHME YCJIOBHHM [UII OCO3HAHHOTO BbIOOpa O0O0YyYarOIIMMHCS HWHAUBUAYAJIbHOMN
0o0pa3oBaTeNIbHOM  TPaeKTOpUH, CHOCOOCTBYIOLIEH ToOcieaymomeMy mnpodeccuoHaIbHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBHM C WHIMBHIyaJTbHBIMH HWHTEPECaMU W MOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX Ha W3y4YCHHWE OHMOJIOTMHM Ha YIIIyOJCHHOM YpPOBHE
cpenHero o6mrero oopasosanusi, coctapisietr 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Hezeno),
B 11 xiracce — 102 gaca (3 gaca B He/eIIO).

OT100p opraHn3aIMoHHBIX POPM, METOJIOB U CPENICTB 0O0YUEHHSI OMOJIOTHH OCYIIECTBISIETCS
¢ y4éToM cHenu(UKN ero cCoAepKaHHs M HANPABICHHOCTH HA MPOJOJLKEHUE OMOJIOrMYeCcKOro
00pa3oBaHus B OPraHU3aIUSIX CPEIHET0 Mpo(HecCHOHATBHOTO M BBICIIIETO 00pa30oBaHUsI.

OO0s3aTenbHBIM YCIIOBHEM TIpH OOy4eHHUH OMOJIOTHH Ha yriayOiaEHHOM YpPOBHE SIBIISICTCS
MPOBEACHUE JTA0OPATOPHBIX M TMPaAKTHUYECKUX paboT. Takke yuacTue oOydammmuxcs B
BBINOJIHEHUH IPOEKTHBIX U y4eOHO-UCCIIEI0BATENILCKUX Pa0OT, TEMAaTHKA KOTOPBIX OIIpeeseTcs
YUUTENEM Ha OCHOBE UMEIOIIUXCA MAaTEPUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOTHBIX
YCIIOBUH.



COILEP KXAHUE OBYUEHUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIJCIICHHOE  KYpCcuU8OM, HE BXOJUT B  MPOBEPKY
rocyfaapcTBeHHo# utoroBoit arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast 6MOJOTHSA — KOMIUIEKCHast Hayka. Kparkasi uctopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3ydaemble UMHU MpoOsiembl. DyHIaMeHTalIbHBIC, MPUKIAJAHBIC U
MTOMCKOBBIE HAYYHBIE UCCIICIOBAHMS B OMOJIOTUH.

3nayenne Ouosioruu B (HOPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBsizanHble ¢ OnooTHel. 3HaueHNe OMOJIOTHH B IPAKTHUECKON JAEATEITHHOCTH
YEJIOBEKa: MEJIMIIMHE, CETLCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe MPUPOIBI.

JdeMoHcTpauuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. I1. ITasnos, U. . Meunukos, H. . Basuios, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuip!l u cxembl: «CBsi3b OMOJIOTUN € JPYrUMHU Haykamuy, «Cuctema OMOJIOTrMYEeCKHX
HayK».

Tema 2. J)KuBble CHCTEMBI U HX H3YYEeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonornu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh U IIEJOCTHOCTh, CIIOKHOCTb W  YHOPSIOYEHHOCTHh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOPTaHM3aIlUs, CaMOBOCIPOM3BEICHUE,  Pa3APaKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alMd JKUBBIX CHCTEM: MOJICKYJSAPHBIA, KJIE€TOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIMH, MTOMYJISIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Iporeccsl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU KHBOTO.
XKuzsp kak popma cymectBoBaHusi Marepun. Hayku, u3yyaroniye >kuBble CUCTEMBbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLUN.

N3yuenne xuBbIX cucteM. Metoasl Omosormuecko Hayku. HaOmronmenue, m3aMmepeHue,
JKCIIEpUMEHT, CHCTeMarTh3auus, MeraaHanu3. [loHsTme o0 3aBUCHMONM W HE3aBUCUMOM
nepemeHHol. IlnanupoBanue skcnepumenta. IloctaHoBka M mpoBepka runote3. Hymepas
runore3a. [lonsarue BeIOOPKHU U €€ HocTOBepHOCTh. Pazdpoc B Ouonorunueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU TOJYYEHHBIX Pe3yibTaToB. [IpHunHbBl MCKaKEHHS pe3ylbTaTOB SKCIEPHUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmuplt u  cxembl: «OCHOBHBIE TMPHU3HAKU JKU3HU», «bHOIOTHYECKUE CHCTEMBI»,
«CBOMCTBA )KUBO MaTEepUN», «YPOBHU OpraHU3ALNM KUBOU IPUPOIbD, «CTpoeHUE KUBOTHOM
KJIETKN», « TKaHU )KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOT0 Opranusmay, «buoreoueHosy,
«buochepa», «MeToabl U3ydEHHS KUBOU IPUPOIBI».

O6opynoBanue: 1a60paTopHOe 000pyI0BAHUE TS MPOBEACHUS HAOIIOICHUI, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «licnonb3oBaHKWEe pPA3TUYHBIX METOJOB NPU U3YUYEHUU IKUBBIX
CUCTEMM.

Tema 3. Buosorus Kjierku

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IUHHIA KHUBOTO. MICTOPUS OTKPBITHS KIIETKH.
Pa6otel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSA COBPEMEHHOM KJIETOYHOU TEOPUHU.

Metoabl MOJIEKYJISIPHOM UM KJIETOYHOM OWOJIOTMM: MHUKPOCKONHSA, Xpomarorpadus,
anekTpodopes3, METOJl MEUEHBIX aToMoB, JudQepeHIraIbHoe  LeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHHE KIIETOK. M3yuenue ¢huxcupoganmvix Kiemok. DIEKTPOHHAs MHUKPOCKOIMHMSL.
Konghoxanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyuenue Kiemox.



JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOT», «cTopus
Pa3BUTHS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MHKPOIIPENapaTbl PaCTUTEIbHBIX, )KUBOTHBIX H
OaKTepUATBHBIX KIICTOK.

IIpakTnueckas padora «3yyeHure MeTO10B KJIETOUHON OnoJsioruu (xpomarorpadus,
anekrpodopes, mudpdepennnanpHoe neHTpudyruposanue, [TLP)».

Tema 4. XumMHu4ecKkasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPO3JIEeMEHThI. Bosia u €€ posib

KaK pacTBOpUTEJI, pEareHTa, ydacTue€ B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPETYJIALNH.
MunepanbHbI€ BellecTBa KJIETKH, UX OuoJsiornyeckasi poib. Posib KATHOHOB ¥ @aHMOHOB B KJIETKE.
Opranuyeckue BellecTBa KIeTKU. buonornyeckue nonumepsl. benku. AMHUHOKHUCIOTHBIN
coctaB OenkoB. CTpyKTyphbl OekoBOl MoJieKyibl. [lepBuuHas cTpykTypa Oeika, nenTuaHas
CBs3b. BTOpHy4Has, TpeTuyHasi, 4eTBepTUUHAsA CTPYKTYyphl. JleHarypamus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enxoB. buonornyeckue pyHkunu 6enkoB. [Ipuonul.

VYrneBoasl. MoHOCaxapuabl, JucaxapH/ibl, OJIMrocaxapuabl U nojaucaxapuabl. O0muii miaxn
CTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBa yrieBo10B. buonornueckre QpyHKIUU yrieBo10B.

Jlununael.  TwapoduibHO-ruapodoOHBIE  cBoiicTBa.  Knmaccudukauust — n1unuios.
Tpurmuuepuasl, pochomunuasl, Bocku, ctepouabl. bruonornueckue ¢pynkuun aunuaoB. OOmive
CBOMCTBa OHOJIOTUYECKMX MeMOpaH — TEeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennosbsie kucnotel. JJHK m PHK. Ctpoenne HyknemHoBBbIX KuciaoT. HykimeoTnasl.
[Mpunnun kommiementapuoct. IIpaBuno Yapradda. Crpykrypa JHK — nBoitnas crimpaib.
Mecronaxoxaenue u ouonorndeckue Gpyakuun JJHK. Buasr PHK. @yakiun PHK B kietke.

Crpoenne monekynbsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonoruueckue
¢yakuun  AT®. BoccraHoBiieHHbIE TIEPEHOCUMKH, #X (QYHKIUM B KIETKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoowt  eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouozorus: OMOXuMHUYecKHe M Ouo(du3MyecKHe HCCIeI0BaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJNEKyl. Mooeruposanue cmpykmypvi u  @QYHKYul
Ouomonexyn u ux komniekcos. Komnwvromepuuii ouzatin u opeanuieckuti cunmes OUOMONEKY U UX
HeNnpupoOHbIX AHAL0208.

JdemoHcTpauuu

[Toptpersr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep, C.
[Ipy3unep.

Huarpammel:  «Pacnpenenenue XHMHYECKHMX 3JEMEHTOB B HEKHUBOM  IIPHUPOIEY,
«Pacrpenenenre XMMHUYECKHUX 3JIEMEHTOB B KUBOU IIPUPOAC».

Tabmuupel u cxemsl: «lleproguueckass TaOnMua XUMHMYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJIbl», «BeliectBa B cocTaBe opraHu3smMoBy», «CTpOeHHE MOJIEKYNbI OeKay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKYNl YyrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykiienHoBble KUCIOTB, «CTpoeHne MoneKyasl AT®».

Ob6opynoBaHue: XUMUYECKas IOCya U 000pyAOBaHUE.

JlaGopatopHas padora «OOHapyxeHHe OeTKOB C TOMOIIbIO KAUeCTBEHHBIX PEaKIUil».

JlabopaTopHas padora «lccienoBaHue HYKIEMHOBBIX KHUCJIOT, BBIACIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIUM KJIETKH

Tunbl kJIETOK: dyKapHOTHYecKas W NpokapuoTudeckass. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHUs KIETKH.

Crtpoenne mnpokapuoTHuecko kieTku. Kierounas cTeHka OakTepuii u  apxei.
OCOOEHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPO(PHOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AaX.



Crpoenne u (pyHKIMOHHPOBAHHUE FYKAPUOTHUECKOM KieTKH. IlmazmaTnueckas memOpaHa
(rurazmanemma).  CtpykTypa IIa3MaTHdeckol memOpanbl. TpaHcmopT BemIecTB  4epe3
IUIa3MaTHYeCKyl0 MeMmOpany: maccuBHbBIA (auddysus, obneruéunas muddysus), aKTHBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomymponunaemocts memOpansl. PabGora
HATPUI-KaJIMEBOr0 HAacOca. DHAOLUMUTO3: MMHOUUTO3, (haronuro3. Jk301uTo3. Kierounas creHka.
CrpykTypa 1 pyHKIHMH KIETOYHON CTEHKU PAaCTeHUH, IPHOOB.

Huronnaszma. I{uto3omb. [lutockener. JBmxenue uutoriazmMbl. OpraHoWAbl KIETKH.
OnHOoMeMOpaHHBIC OpraHOWIBl KICTKHU: 3HAomIazmatudeckas ceth (DIIC), ammapar ['osbmkw,
JM30COMBI, MX CTpoeHHe W (yHKIHH. B3amMOCBsI3b OJHOMEMOpPAHHBIX OPraHOWOB KIIETKH.
CrpoeHue TrpaHylIsIpHOTO peTuKkynyma. Mexanusm nanpaenenus o6enkoe ¢ IIIC. Cunte3
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX  MeMOpaH. [nankuil  (arpaHyssipHBIiL)
sHOIUIa3MaTHUecKuil peTukynyM. CekpetopHas QyHkuus annapara [onpmxu. Moougukayus
benxos 6 annapame I'onvoocu. Copmuposka denxos 6 annapame I 01v0xcu. TpancrnopT BEHIeCTB
B KJIeTKe. Bakyonu pactutenbHbIx ki1eTok. Knetounsriii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOMAbI KIETKU: MMTOXOHIPUHU, IIacTUibl. [lpoucxodrcoenue
mumoxonopuui u naacmuo. Cumdbuocenez (K.C. Mepeackosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHJpUM M 1uiactuf. llepBudHble, BTOpPUYHBIE U CIOXKHBIE IUIACTHIbI
(OTOCHMHTE3UPYIOUINX JIYKApUOT. XJIOPOIIACTHI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIMX
pacTeHui.

HememOpannbie opraHouasl kiaeTku CTpoeHHEe W (PYHKUIHUHA HEMEMOpaHHBIX OPraHOMJIOB
kietku. PubGocombl.  [Ipomeoscymounvie guramenmoi. MuxpouiiaMeHTbl. AKmuHosbvie
Muxkpogunramenmol. MpllIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX KIeMmoK.
Muxkporpybouku. Kierounsnii wnentp. CrTpoeHne U ABUKEHHME KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpOpUIAMEHMAMU U
muxpompyboukamu. Momopmsie benxu.

SAnpo. OGonouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SJIPHIINIKH, UX CTPOCHHE U (PYHKIUH.
SAnepHbiii 6eNKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B MHTEp(azHOM
anpe. dyxpomamun u cemepoxpomamut. beaku XpoMaTuHa — TUCTOHBI. J{uHamuka s0epHou
0601104KU 8 Mumose. H0epuwiti mpaHcnopm.

Knerounsie  BiimroueHus. CpaBHUTENbHAas  XapaKTEpPUCTHKA  KIETOK  JYKapuOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JdemoHcTpauuu

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

Tabmuupl 1 cxembl: «CTpOCHHE JYKapUOTHUYECKOW KIETKH», «CTpOoeHHE KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHne MUTOXOHAPUNY, «Snpoy», «CtpoeHue
MIPOKAPUOTHUECKOHN KICTKU.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPOIIpernapaTbl PACTUTENBHBIX, KUBOTHBIX
KIIETOK, MHUKPOTIperapaTbl 0aKTepUaIbHbBIX KIETOK.

JlabopaTopnas padora «/3ydueHre CTpOeHUS KIETOK PA3IMYHBIX OPTaHU3MOB).

IIpakTnyeckas padora «l3yueHue cBOMCTB KIETOUHOI MEMOpPaHBI».

JlabopaTopHasi padora «lccrenoBanue Iiaa3MoiiM3a U JEIIa3MOJIM3a B PaCTUTEIbHBIX
KIIETKaX.

IIpakTnueckas padora «/3ydyeHue 1BUKEHUS LIUTOIIA3MBbl B PACTUTENIBHBIX KIETKaX».

Tema 6. OOMeH BeliecTB U NMpeBpallieHUE JHEPTHU B KJIeTKe

AccUMWISIIAA U AUCCUMUIISIIMS — JIB€ CTOPOHBI MeTabomu3Ma. Turbsl oOMeHa BelecTB: aBTOTPO(HBIH
U reTepoTpoHbIN. YyacTHe KUCI0poia B OOMEHHBIX ITpolieccax. DHepreTuyeckoeoOecneyeHe
kieTku: npesparienne AT® B oOMeHHbIX nporieccax. depMeHTaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabosin3Ma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MeXxaHu3M jaeicTBus. KodepmeHTsI.
OTtnuuns (epMEHTOB OT HEOPraHMUECKUX KaTalu3aTOpPOB. benku-akTuBaTopsl U OENKH-UHTHUOUTOPHI.
3aBHCHMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIIMNA OT Pa3IUYHbIX (PaKTOPOB.



[lepBuuHbBIN CHHTE3 OpraHM4yecKuX BellecTB B KieTke. doTocuHTes. Anokcucenmvii u
oxcucennbvlll omocunmes y baxkmepuu. Ceéemocobupaiowue nueMeHmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Poib XI0oporuiacToB B mpouecce ¢orocunTe3a. CBeToBas U TEMHOBAS
¢dazel. @omoodvixanue, C3-, C4- u CAM-munvt ghomocunmesa. IIpogyKTUBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nnyHbiX pakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUeHUE (POTOCHUHTE3A.

XemocuHre3.  PasHooOpa3ume  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDUIIUPYIOIIHEC
OakTepuu, keIe300aKTepun, cepoOaKTepru, BOJOPOJHbIE OaKTepHH. 3HaYCHNE XEMOCHHTE3a.

AnaspoOHble opranu3Mbl. Buabl Opoxenus. [IpoayKTel OpOKEHUS UM WX HCIIOJIb30BAHHE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHW3Mbl KaK OOBEKTHl OHMOTEXHOJOTHHM M BO30YIUTEIH
00JIe3HEH.

AdpoOHBIE OpraHM3MBl. JTallbl JHEPreTHYecKoro oOmena. [loAroTOBHUTENBHBINA ATaIl.
I'mukonan3 — 6ecKUCIOPOAHOE PACIIETIIIEHUE TIIIOKO3BI.

buonoruueckoe okuciaeHue, WM KIETOYHOE JbIXaHHe. Pojib MUTOXOHAPHUI B mpoleccax
Oouosnoruueckoro okucieHus. lluknnueckue peaxuuu. OxuciautenbHoe ¢GochopuIupoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cummez ATD: paboma npomomnnou ATD-
cunmasel.  [lpeumymiectBa a’poOHOro myrd oOMEHa BEIIECTB IMepell  aHa3pOOHBIM.
O} heKTUBHOCTH PHEPTETUUECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: [Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubt u cxembl: «DotocuHTe3», «IHEpreTUUecKkuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne pepMeHTa», «XeMOCHHTES.

O6opynoBaHue: CBETOBOII MUKPOCKOI, 000pYAOBaHKE JUIsl TPUTOTOBJIEHUSI TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAPaTOB.

JladoparopHasi padora «/3ydeHne KaTaTuTUIECKON aKTUBHOCTH (DepPMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTallasbl)».

JladopaTopHas paGora «M3ydeHue (QEpMEHTATHBHOTO pACHICIUICHUS TEPOKCHAA
BOJIOPOJa B PACTUTEINIBHBIX U JKUBOTHBIX KJIETKaX)».

JladopaTopHas padora «CpaBHeHHE TTPOIIECCOB OTOCUHTE3a U XEMOCHHTE3a».

JladopaTopHas padora «CpaBHEHHE TIPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacieacTBeHHasi HHpopManusi M peajn3anusi e€é B KJIeTKe

Peakuun matpuuHoro cuHte3a. [IpuHIMI KOMIUIEMEHTAPHOCTU B PEAKLMAX MATPUYHOIO
cuHTe3a. Peanmusanms HacnmencTBeHHOW wuHGopManuu. ['€HETHYECKHWH KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuate3 PHK. IIpuHIunbel TpaHCKpUNIUK: KOMILUIEMEHTAPHOCTD,
AHTUIIAPAJUIETIBHOCTh, ACUMMETPUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuyeckou
xknemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B Ouocunresze Oenka. YcioBus
6uocunTesa 6enka. Koaupoanue aMuHokucioT. Posis pubocom B Guocunrese 6emnka.

Cospemennvie npedcmasienus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapHuoT U
AYKapHoOT. Perynsius akTHBHOCTH TeHOB y mpokapuoT. ['unoresza onepona (®. XKakoo, K. Mano).
Monexynapuvlie mexanusmvl dKcnpeccuu 2enog y dykapuom. Ponv xpomamuna 6 peeynsayuu
pabomwl 2enog. Perymsius 0OMEHHBIX MpoIleccoB B KieTke. Kietounslii romeocTas.

Bupychbl — HeknerouHbie (GOpMBI )KU3HU U OONHUraTHbie mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuenmwiti yuxn J[HK-codepacawyux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHsble 3a001eBaHus YenoBeKa, )KUBOTHBIX, pactenuil. CITN][], COVID-19, conmnansHbie
Y MEIHUIIMHCKUE MPOOIEeMBI.



Buounghopmamuka: unmeepayus u ananuz boavuux maccusos («bigdata») cmpykmyprhvix
ouonocuueckux oannvix. Hanomexunonozuu 6 ouonocuu u meouyune. IIpoepammupyemvie Qynxyuu
benxos. Cnocobbl 00cmasKu ieKapcma.

JdeMoHcTpanuu

IToptpetsr: H. K. Konbuos, /I. . IBaHOBCKMIA.

Tabmuuer u cxembl: «buocuHTe3 Oenmka», «['eHeTmueckuii koa», «Bupycs»,
«bakrepuoparmy.

IIpakTnueckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKuzHeHHbII IMKJI KJIETKH

Knerounslii mukn, ero mepuonsl u peryiasuuss. Murtepdaza m muto3. OcobeHHOCTH
MPOIIECCOB, TpoTeKaroux B uHTepdasze. [loaroroka kietku K AeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKHMH M MOCTCUHTETHUYECKUN (IIPEMUTOTHYECKUM) IEepPHObI
UHTEpPasbl.

Marpuunsiii  cunte3 JHK - perumkanumsa.  Ilpuamunser perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYyKOHCEPBAaTUBHBIM  CHHTE3, AHTUIIAPALICIBHOCTb. MexaHu3Mm
permukanuu [JHK. Xpomocomer. Ctpoenune xpomocoM. Tenomeps! u Tenmomepasa. XpoMOCOMHBIN
HabOp KJIETKH — KapuoTHM. JIMIJIOUIHBIM W raruiongHbli Habopbl XpoMOCOM. ['oMONOrHyYHbIE
XpoMocoMmsl. [10710BBIE XPOMOCOMBL.

Henenne kimetkn — MuTo3. CTagum MHUTO3a M MPOUCXOJAIIME B HUX IPOLECCHI. THIIbI
MuTto3a. KapruokuHes u nuToknHe3. bruonorndyeckoe 3Ha4eHUE MUTO3A.

Perymsimust MutoTHueckoro mukna kietku. IIporpammupyemasi kietouHas rubenp —
anonTo3.

Knetounoe s71po, XpoMOCOMBI, PyHKIIMOHAJIbHAsA T€HOMUKA. Mexanuzmwl npoaugepayuu,
oughgepenyuposxu, cmapernus u eubeau kiemok. «L{ugpposas knemka» — buoungpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKHU.

JdemoHcTpauuu

Tabmuubl 1 cxeMbl: «KU3HEHHBIH THKI KICTKW», «MuTo3», «CTpoeHHE XpOMOCOMY,
«Pennmukanus JTHK».

O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpeIIKa
JTyKay.

JlabGoparopHas padora «/3ydeHre XxpoMOCOM Ha FOTOBBIX MUKPOIIpEIIapaTaxy.

JladopaTopHas pa6ora «HaOmoneHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpernapaTax).

Tema 9. CTpoenne U pyHKIIUM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opranu3moB.  OJHOKJIETOYHBIEC,  KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS U KUZHEICATEIIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE IPUOBI, OTHOKIETOUHBIE BOJOPOCIIH, APYrue NpoTucThl. KonoHuansHbIe
OpraHU3MBI.

B3aumocBs3p yacTeil MHOTOKIIETOYHOTO opraHnu3ma. TkaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak egquHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEl: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOJIAINIAsA, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTpOeHHs, GYHKIUNA U PaCHOJIOKEHUS
TKaHE! B OpraHax pacTEeHUMN.

TkaHU )KMBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTEINANIbHAS, COETUHUTEINIbHAS,
MblleyHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, QYHKIMNA U PACIONOXKEHHUs] TKaHEe B opraHax
YKUBOTHBIX U YE€JIOBEKA.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHnil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPIraHOB.



Omnopa Tena oprann3moB. Kapkac pactenuit. CkeneTbl 0JHOKIECTOYHBIX U MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyxHblll 1 BHyTpeHHUH ckeneT. CTpoeHue U TUIbI COETUHEHUSI KOCTEH.

JIBi>keHHe OpraHu3MoB. JIBIKEHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOMIHOE,
KI'YTUKOBOE, PECHHYHOE. JIBMJKEHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONM3MBI U HACTHUH.
JIBI>KEHUE MHOTOKJIETOYHBIX dKHUBOTHBIX M YeJIOBEKA: MblleuHasi cucreMa. Peduekc. CkenerHsie
MBIIIIIBI U UX padoTa.

[Intanue oprannsmos. [lornonieHue BOJBI, YIIIEKHCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusMu. lIuTaHue XUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE IHILEBApECHHUE.
[luTanue MO3BOHOUHBIX XUBOTHBIX. OTnAEnbl MUIEBApUTENBHOrO TpakTa. [lumeBapurenbHbIE
kenesbl. [InmeBapurenbHas cucreMa 4eaoBexa.

Jpixanue opraau3moB. Jlpixanue pactenuil. Jpixanue wuBoTHBIX. [Juddy3us razos uepes
MOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. JlpixaTenbHas MOBEPXHOCTh. JKaGepHoe u JI€rodHoe
IbIXxaHue. JIpIXaHMe MO3BOHOYHBIX HBOTHBIX M YEJIOBEKa. OBOJIIOIMOHHOE YCJIOKHEHUE
CTPOCHHMS JIETKUX II03BOHOYHBIX JXUBOTHBIX. JlpIXaTeinpHas CHCTEMa 4YeloBeKka. MexaHu3m
BEHTUJISIUM JIETKUX Y ITHUI] U MIIEKOTIUTAIOUUX. Perynauus npixanus. JprxatenbHble 00bEMBI.

Tpancnopr BemecTs y oOpraHu3MoB. TpaHCHIOpPTHBIE CHUCTEMBI pacTeHHW. TpaHcrmopt
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHAs cHCTeMa O3BOHOYHBIX
KUBOTHBIX U uesnoBeka. Cep/iie, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru KpoBooOparieHusl.

DBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX.
PaboTa cepana u eé perynsmms.

Beimenenne y opranusmoB. Beinenenune y pacteHuil. BeiieneHne 'y KMBOTHBIX.
CoxkparurenbHble Bakyosu. Opransl BeiieneHus. GuinbTpanus, cekpenns 1 00paTHOe BcachblBaHHE
KaK MEXaHHU3Mbl paboThl OpraHoB BbiAeleHUsA. CBSA3b TOJOCTU Tela C KPOBEHOCHOM M
BBIJICINTENIBHOW CHCTEMAaMH. BplieneHue y IMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louxwm.
Crpoenue u ¢pyHKimonnpoBanue Hedpona. OOpazoBaHUE MOYH Yy UYEITOBEKA.

3amura y Opranu3MoB. 3aiinuTa y OJJHOKJICTOYHBIX OpraHu3MoB. Criopbl OaKTepUid U ITUCTHI
NpOoCTeUIINX. 3aluTa y MHOTOKJIETOYHBIX pacTteHuil. Kyrtukyna. CpeactBa MacCMBHOM U
XUMHUYECKOU 3aIuThl. OUTOHIIUIEI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOHBIE. 3aIUTa OPraHU3Ma
oT Oone3ned. MmMMmyHHas cuctema denoBeka. KieTOYHBII M TyMOpaJbHBIA HWMMYHUTET.
Bpoxnéuuenii u npuoOpeTéHHBIN  crienu@UUecKnii UMMYHHTET. Teopus KIOHAIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpaux, ®@. M. beprer, C. Tonerasa). BocnaautenbHble OTBETHI
opranu3MoB. Posb BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTte M perymsiuuss 'y OpraHusMoB. Pa3gpakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocte U perynsuus y pacreHuil. PocToBbie BelecTBa U HUX
3HauYEHHUE.

HepBHas cucrema u peduiekTopHasi perynsuusi y >KMBOTHbIX. HepBHas cucrema u e
OT/EJbl. DBOJIIOUUOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedekc u pednexropnas ayra. besycinoBHbie u
YCIOBHBIE PEQIIEKCHI.

'yMopanbHast perymsiiuss W SHOOKPUHHAS CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMbl M HUX TOpPMOHBI. JlelicTBMe TOpPMOHOB. B3anMOCBsI3b HEpPBHOU U
SHAOKPUHHOM cucTeM. ['unoranamo-runoduzapHas cucremMa.

JdeMoHcTpanuu

IHoptper: N. I1. I1aBnos.

Tabmuiel u cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBbl OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TKaHM pacTeHU»,
«KopneBbie cucreMbl», «Ctpoenue crelms», «CTpoeHHe IUCTOBOW IUIACTUHKHY», «TKaHU
KUBOTHBIX», «Ckener uenoBeka», «llumieBaputenbHas cucreMa», «KpoBeHOCHas cucTeMay,



«/IpixaTenpHas cucreMa», «HepBHas cucrema», «Koxa», «MpblieuHas cucremay,
«BoraenurenbHas cucreMa», « JHIOKpUHHAs cucTeMa», «CTpoeHne MbIpDy, «MMMyHHUTET?,
«KumeynononoctHele», «CxeMa NUTaHUs pacTeHUi», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue IiaHapun», «BHyTpeHHee CTpoeHHE J105KJIEBOTO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHasg cucrema nruny, «HepBHas cucreMa MIIEKOIUTAIOLIUX,
«HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpenaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MHKpOIIpenaparsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOKHX, KUBBIE
9K3EMILISAPbl KOMHATHBIX pacTEHUH, TepOapuu pacTeHUN pa3HbIX OTIEJIOB, BIAXKHBIE IIPENapaThl
KUBOTHBIX, CKEJICTHI TIO3BOHOYHBIX, KOJUICKIIMHA OECIIO3BOHOYHBIX )KHUBOTHBIX, CKEJIET YEIOBEKA,
o0opytoBaHMe Ui JEMOHCTPALIMY TOYBEHHOTO U BO3AYIIHOIO MUTAHUSI PACTEHUH, pacIIeTICHUS
KpaxMmaja u OelKoB MoJ JAecTBHEM (EepMEHTOB, 000pYI0BaHUE Ul AEMOHCTPALMU OMBITOB MO

M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHM3Ma JIbIXaTeIbHbIX JIBIKCHUH, MOACIU
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHUI».

JlabopaTopHas padora «/3ydeHne TkaHel KUBOTHBIXY.

JladopaTopHas pa6ora «/I3ydeHne opraHoB IIBETKOBOTO PaCTEHUS».

Tema 10. PasMHokeHMe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
0€ecI0JI0ro pa3MHOKEHHUS: TOYKOBaHUE, CIIOPYISALUs, (pparMeHTanus, KIOHUPOBAHUE.

[TomoBoe paszmuoxkenue. IlosoBble KieTKH, WM rameTel. Meio3. Craguum menosa.
[ToBenenne xpomocom B Meiiose. Kpoccunrosep. buonornuecknii cMbICa Melo3a U MOJIOBOTO
npouecca. Meno3 v ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimeBoe pazsurue. ['amerorenes y )kuBoTHbIX. [TosoBsie xene3sl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KIeTOK. Crnepmarorenes u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OnnoaoTBOpeHHe M AMOPHUOHAIIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOObI OMIIOJIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTenorenes.

NunuBuayanpHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3mMoB. Mopghoeenesz — 00ua uz enasuvix npobaem smopuonocuu. Konyenyus mopghozeros u
mooenu mopgocenesa. Cramuu 3MOproreHe3a KUBOTHBIX (Ha MpuMepe Jrymku). IpoGnenue.
Tunsl gpobnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opobnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH APOOJECHUS MIICKOTUTAIONIUX. 3apOBIIIEBbIE JIUCTKH (TacTPYJISAIINS).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIEBbIX JUCTKOB. B3ammHoe BiMsHHE dacTei
pa3BUBAIOIIErocs 3apoplia (3MOpHOHANIbHAS MHAYKIHS). 3aKiIajKa MJiIaHa CTPOCHUSI dKUBOTHOTO
KaK pe3ylibTaT UepapXUyecKux B3aUMOJEHCTBUI reHoB. BinsHue Ha SMOpHOHANBHOE pa3BUTHE
pa3auYHbIX (PAaKTOPOB OKPYKAIOIIEH CpElibl.

Poct u pasButue xuBoTHBIX. [locTomOpuonanbublii mepuox. Ilpsmoe u Hempsimoe
pazButue. PaszButue ¢ Meramop}o3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BHUTHUA, UX PAaCHpPOCTPaHEHUE B MPHUPOJE.
Tunel pocta >XUBOTHBIX. DaKTOpbl PETYISIUH POCTa >KUBOTHBIX U dYenoBeka. Craguu
MOCTIMOPHOHATBHOTO Pa3BUTHS Y JKMBOTHBIX U 4enoBeka. [leprosibl OHTOreHe3a dYeloBeKa.
CrapeHnue U cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PazmHoxeHue u pazButHe pacteHui. ['ameroput u cnopoput. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuil. O6pa3zoBaHue criop B npouecce Meiiosa. 'amerorenes y pactenuii. Omiof0TBOpeHue u
pa3BUTHE pACTUTEIBHBIX OPraHu3MoB. [[BOIlHOE OIIOJAOTBOPEHUE Yy IIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryisiiiud OHTOTE€HEe3a Y PAaCTEHUMN U )KUBOTHBIX.

JdeMoHcTpanuu

[Moptpetsr: C. I'. HaBamun, X. [llneman.



Tabmuuer u cxemsl: «BereraTuBHOE pa3MHOKEHHE», «TUIBI OECIONIOr0 pa3MHOKCHUS,
«Pa3MHOXEHHE XJIAMUIOMOHAb», «Pa3MHOXEHHUE OBIJIEHb», «Pa3MHOXEHHE THUAPHDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue SUIEKIETKH W CIIEPMATO30MIay,
«OCHOBHBIE CTa/IMU OHTOTEHE3a», «[IpsiMoe 1 HerpsiMoe pa3BuTHEY, «Pa3BUTHE MaliCKOTO KYKay,
«Pa3Butne capaHum», «Pa3BuTme JArymku», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX U JABYAOJBHBIX pAacTeHU», «KU3HEHHBIM LMKI
MOPCKOU KanmycTbD», «KU3HEHHBIN LUK MXay, < KU3HEHHBIN [IUKII TAaTOPOTHUKAY, «/KU3HEHHbIN
LIUKJI COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapaThl SHIEKIETOK U CIIEPMAaTO301/I0B,
Mozenb «uKi1 pa3BUTHS JATYILKU.

JladbopaTtopnas pabora «/3ydeHne CTpOEHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

IIpakTnueckas padora «BpIsiBIeHNE IPU3HAKOB CXOCTBA 3apObILICH TO3BOHOYHBIX
AKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIIINX PACTCHUI.

Tema 11. I'eHeTnka — HAyKa 0 HACJIEACTBEHHOCTH M M3MEHYMBOCTH OPraHNU3MOB

WcTopus cTaHoBiIeHMs U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oTedecTBeHHBIX YU€HBIX B pa3BuTuu renetuku. Padotsr H. K. Konbuosa, H. 1.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI M CUMBOJIBL. ['OMOJIOrMUHBIE XPOMOCOMBI, ajlIeNIbHbIE
TeHbl, albTepHATHBHbIC MpPHU3HAKU, JAOMUHAHTHBIM W PELECCUBHBIM NpPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4ucTas JHMHUSA, TUOpUIbl, reHoTur, (GeHoTun. OCHOBHBIE METOJAbl T'€HETHKH:
TUOPUIONIOTUYECKUH, ITUTOJIOTHIECKUH, MOJICKYIIPHO-TCHETHUCCKH.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, . ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapneuenko, 0. A. dununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEeMbI CKPELIUBAHUSY.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHICCKUX UCCICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [leprlil 3akon MeHens — 3akoH eIMHO00pa3usi THOPUIO0B
nepBoro nokosieHusd. [Ipasuino nomunupoBanus. Bropoii 3akoH Menzens — 3aK0H pacllierIeHus
npu3HakoB. lluTosiornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeniuBaHus. ['umore3a YHCTOTHI
ramer.

AHamuzupyromee — ckpemuBaHue.  [IpoMexyTouyHbld ~ XapakTep — HaclleJOBaHUA.
Pacuiennenue npu3HakoB Npy HENOJHOM JIOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tperuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HaCJIeIOBaHUs MPU3HAKOB. L{uToNOrnyeckne 0CHOBBI TUTUOPUTHOTO CKPEIIUBAHUS.

CueruienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe HacleoBaHue
I€HOB, HAPYILIEHHUE CLETUICHUS] MEX/1y FeHaMU. XPOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIM MEXaHU3M ONPEAEICHUsI 10Jia. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBL. ['OMOraMeTHbIi M TeTeporaMeTHbI MoJ. ['eHeTudeckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npru3HAKOB, CHEIIIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrtema. [lnedoTporuss — MHOXKECTBEHHOE ACHCTBHE TI€HA.
MHoXecTBEHHBIN ajiennu3M. BzanMozelcTBHe HeaUIeNbHBIX T'eHOB. KoMIuiemMeHTapHOCTb.
Onucras. [lonmumepus.

I'eneTnueckuil KOHTPOJIb Pa3BUTHS PACTEHHUM, >KMBOTHBIX M UEJIOBEKAa, a TaKKe
($U3MO0JIOTHYECKUX MPOIIECCOB, MOBEIEHHS U KOTHUTUBHBIX (YHKIMNA. [ 'eHeTHuecKne MeXaHU3Mbl
cUMOHMOTreHe3a, MEXaHU3MbI B3aHMOJICHCTBHS «XO3SIMH — Mapa3uT» U «XO3iUH — MUKPOOHOMY.
I'eneTnueckue acreKTbl KOHTPOJS W M3MEHEHMs HACJIEICTBEHHON MH(POPMALUHU B MOKOJCHHSIX
KJIETOK ¥ OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «IlepBoiii U BTOpoil 3akoHbl Mennenss», «Tperuil 3akoH Menaens»,
«AHanu3upymolee ckpeuuBanue», «Hemnomnoe qomunupoBanuey», «CLeryieHHOE HaclleJOBaHUE
MIPU3HAKOB Y Ip030Q by, «I'eHeTnka moyiay, «Kapruotum yenosekay, «KapuoTun 1po30ohuisn»,
«Kapuotun nruipn», «MHOKECTBEHHBIN aJlIeIn3M», «B3auMoiericTBue reHOBY.

ObopynoBaHue: MOJENb IS IEMOHCTPAIlMM 3aKOHOB €IMHOO0Opa3usi THOPUIOB TEPBOTO
MOKOJICHUSI M PAaCIICTUICHUs] MPU3HAKOB, MOJEIb IS JIEMOHCTPAllMd 3aKOHA HE3aBUCHUMOTO
HacJeA0BaHUs MPU3HAKOB, MOJIEIb JJIsl IEMOHCTPAIIMH CIIETUICHHOTO HACJIEIOBAHUS MTPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/[po3odumay.

IIpakTuyeckass padora «l3ydyenune pe3ynbTaTOB MOHOTMOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

IIpakTuyeckass padora «/3yyeHue pe3yabTaTOB JTUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHoTuna M cpeasl Npu QopMHpoBaHUM (peHoTuna. M3mMeH4YHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKA. Buapl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaundukanroHHass U3MEHYUBOCTh. Ponb cpenbl B GOpMHUpOBAHWUK MOIU(PUKAITUMOHHOM
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHslii psa v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(DUKAITMOHHONW H3MEHIHMBOCTH.

l'eHoTunuueckas wW3MEeHUYMBOCTh. (CBOWMCTBA TE€HOTHIUYECKOW W3MEHYMBOCTH. Busl
TEHOTHUITUYECKON M3MEHYNBOCTH: KOMOMHATHBHASI, MyTaIllMOHHAs.

KomOunatrBHAsT M3MEHYUBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHUYUBOCTH. PO KOMOMHATHBHON M3MEHYMBOCTU B CO3JaHUU T€HETHUECKOTO Pa3zHo0Opa3us
B MpeJeNnax OJHOrO BUAA.

MyranyoHHass M3MEHYMBOCTb. Buapl Myranmii: Te€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W UWHAYUMPOBAaHHbIE MYyTallMU. fliepHble W LUTOIIA3MaTHYECKUE MYyTalUu.
ComaTnueckue W MoJioBble MyTauuu. [IpUunHBI BOZHMKHOBEHUS MyTalMid. MyTareHbl U MX
BJIUSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALlMOHHOTO IpOIecca. 3aKOH T'OMOJIOTMYECKUX
psanoB B HacieactBeHHoW wu3MeHunBoctd (H.M. BaBwiioB). BHesnmepHas W3MEHYHMBOCTh H
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (DAKMOpo8 8 HACIeO08aHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmumpr u cxeMbl: «Bunael u3MeHunBOCTHY, «MoaudUKaMOHHAS W3MEHUYHUBOCTHY,
«KoMOuHaTHBHAs U3MEHUUBOCTHY, «Meio3y, «OmnoaoTBopenuey, «I'enernueckue 3a001eBaHUs
YyernoBeKay, «Buapl MyTauuii».

O6opynoBaHue: XUBble W TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(dboTorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUHUBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEPHOCTEW  MOAM(PUKAIIMOHHON
n3MeHYuBOCTH. [locTpoeHne BapHallMOHHOTO psAJla U BApUALMOHHOW KPUBOM.

IIpakTnuyeckas padora «MyTauu y 1po30Quiisl (Ha TOTOBBIX MHUKPOIpEnapaTax)y.

Tema 14. I'eHeTHKAa Ye/I0BEeKA

Kapuotun denoBeka. MexayHapoaHas mporpamma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeTopl M3y4eHHUs TEHETUKH YENIOBEKa: T€HealorHuecKuid, OMM3HEIOBBIN, [IUTOTEHETUYECKHIM,
MOMYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeThnYecKuil. CoBpeMEHHOE OIpeieNieHre
TCHOTUIIA: MOJHOICHOMHOC CEKBECHUPOBAHUC, TCHOTUIIMPOBAHUE, B TOM YHCJIC C ITIOMOLIBIO HHP-aHaJ’II/Ba.



HacnencrBennsie 3a00yieBaHus yenoBeka. [ eHHbIE U XpOMOCOMHBIE 00Jie3HU YenoBeka. bonesnu
C  HACJEACTBEHHON  MpPEApacroIOKEHHOCTbIO. 3HAUYCHHE  MEAMIIMHCKOM TIEeHETUKH B
MPEIOTBPAIICHUN W JICYCHUH TEHETHYECKHX 3a00JeBaHUI dYeloBeKa. MeauKo-TeHEeTHUECKOe
KOHCYJbTHpOBaHue. CTBOJOBBIE KIETKU. [IOHATHE «TeHETUYECKOTo rpy3ay. ITUYECKUE aCIEKThI
WCCIIEIOBAaHUH B 00J1aCTH PEAAKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (BakTOPhI TOBBIIICHHONH YYBCTBHTEIBHOCTH YEJIOBEKa K (DU3MUECKOMY H
XUMHYECKOMY 3arpsA3HCHUIO OKpYyKaromen cpeabl. [‘eHernueckas MNpenpacroioKEHHOCTh
YeJI0BEKa K MaTOJIOTHsIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotun denmoBekay, «MeTobl M3ydCHHs] TCHETUKH YEIOBEKay,
«"eneTnyeckue 3a0071€BaHUS YEIIOBEKAY.

IpakTHyeckas padora «CocTaBlIeHHE U aHATTU3 POJIOCIOBHON.

Tema 15. Cestexkniusi opraHu3mMoB

JlomecTukanust U ceiekuus. 3apoXKIEHHE CeleKIuu U jaomectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylnbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3JITaHUU COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOPO/Ia, IITAMM. 3aKOH TOMOJIOTHYECKUX
panoB B HacieacTBeHHOW m3meHunmBocth H. U. BaBuiioBa, ero 3HadeHue sl CENEKIIMOHHOW
paboTEHI.

MeTtompl cenekimoHHON padboThl. IcKycCTBEHHBIM 0TOOP: MacCOBBIN M WHIUBUTYyaJbHBIH.
Dtanbl KOMOMHAIIMOHHOW celieKuu. VcnbITaHue Mpou3BOAUTENECH 1O moTtoMcTBY. OTOOp MO
TE€HOTHITY C MIOMOIIBIO OIEHKH (PEHOTHIA TIOTOMCTBA M OTOOP MO T€HOTHITY C TIOMOIIIBIO aHATN3a
JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJIeKIHOHHOW paboTel. PamuanwoHHBIN U
XUMHYECKUH MyTareHe3 Kak HWCTOYHUK MyTaluil y KyJIbTYpHBIX (OpM OpraHuszMos.
Hcnonp30Banre reHOMHOTO PEIaKTHPOBAaHKS U METOJ0B pekoMOnHaHTHBIX JIHK mis monydenns
HCXOJIHOTO MaTepuana i CEJIEKIHH.

[Tonyyenne monumuionoB. BHyTrpuBmaoBas TuOpuau3anms. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpellrBaHue, WM ayTOpuauHr. ['eTteposuc u
ero mnpuuuHbl. lcnons3zoBanue rerepo3uca B cenekuuu. OtTnanéHHas TrUOpUAM3AIML.
[Ipeononienne Oecronns MEXBUIOBBIX TUOpUIOB. JIOCTHIXKEHUS CeNEeKIUH pPACTEHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U U3YYEHHE I€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH M HUX JUKHUX
poauyelt A co3aHusl HOBBIX COPTOB U TMOPUIIOB CEJIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu ceibCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIVUULeHUS CYUeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, JTUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanun

[Hoptpetsr: H. U. BaBunos, U. B. Muuypum, I'. 1. Kapneuenxo, I1. I1. Jlykpsinenko, b. JI.
Acrtaypos, H. bopnoyr, /. K. benses.

Tabnuist 1 cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3usl KYJIbTYPHBIX PACTCHHI,

«3aKOH TOMOJIOTMYECKHUX PSIOB B HACJIEICTBEHHONW W3MEHUMBOCTH», «MeETOApl CEIeKLIUn»,
«Otnanénnas rubpuanzanusny, «MyTtareHes.

JlabopaTopHasi pabora «lI3yueHue copToB KylIbTYpPHBIX PACTEHHI U MOPOJ JOMAIIHHUX
KUBOTHBIX».

JlabopaTopHasi padora «/3ydueHne METOI0B CEIEKIIUN PACTEHUII.

IIpakTnueckas padora «lIpuBuBKa pacTeHUID.



Ikekypeust «OCHOBHBIE METO/bI U JOCTHIKEHHSI CEJIKIIMU PAacTeHHl M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHLUIO, IUIEMEHHYI0 (DepMy, COPTOUCHBITATEIbHBIN yJacTOK, B TEIIMYHOE
XO03SIICTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA HITM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOIOTHS ¥ CHHTETHYECKAs OHOJIOTUsI

OOBEKTHI, HCIOJIb3yeMble B OHWOTEXHOJOTHH, — KICTOYHbIE W TKAaHEBBIC KYJIBbTYPHI,
MUKpPOOPIraHMU3Mbl, HX XapakTepucTUKa. TpaaulMoHHas OWOTEXHOJIOTUS: XJeOoIeueHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpoOuosornyeckuii cunte3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoACcTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

Co3aHue  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  WM3MEHEHMSI U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKALIUX
HE BCTpEUaroUIrecs B IpUpoJie ONOCUHTETUYECKUE ITYTH.

Kiterounas unxenepus. MeTonbl KylbTypbl KJIETOK M TKaHEW PACTEHMM U JKUBOTHBIX.
Kpuobanku. Comatuueckas rubpuausanuss U coMaTHueckuid smOpuorenes. Mcmoib3oBaHue
TaliOuJIOB B CENEKLIMM pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OILIOIOTBOPEHHUE.
PekoHcTpyKIus SHLEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO1 TpaHCIIJIaHTALlUU SAEp KIETOK.
Texunonocuu  0300po6neHUs,  KYIbMUBUPOBAHUL U  MUKDOKIOHANbHO20 — PAZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI ¥ T€HHAsl WHKEHepus. VMICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pekomOunantaeix JIHK. Cozdanue mpanceenuvix opeanusmos. JIOCTHRKEHUS W TEPCIEKTUBBI
XpOMOCOMHOM U TEHHON WHXXEHEpUU. OKOJOTMUYECKHe M OTHUYECKHE MpoOIeMbl T'€HHOMN
WHXECHEPUHU.

Menununckue ouotexnosnoruu. [loctrenomuas mudposas meaunuaa. [1IP-1uarnoctuka.
MeTab0JIOMHBIN aHAIN3, TCHOLICHTPUYECKUN aHAIN3 MMPOTEOMa YeJI0BEKa JIsl OLICHKH COCTOSTHHS
€ro 3/10poBhs. Vcroyib30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-O0nonmkeHnepus
Ui pa3paboTKH (pyHIaMEHTANbHBIX OCHOB MEAULIMHCKUX TEXHOJOTUH, CO3AaHUsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTHHTA U cKad@oiaauHra JUisi pereHus
3a/1a4 NEPCOHAIN3UPOBAHHON METULIMHBI.

Coznanue BEKTOPHBIX BaKIMH C IIeJbl0 oOecreueHuss KOMOWHHPOBAHHOM 3allUThl OT
Bo3Oyauteneri OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuoHupoBanus PHK-
COJIeprKalliuX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMACHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmupr u  cxembl: «lcnonp30BaHWEe  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KieTouHas unxenepus», «I eHHass HHKEHEPUI».

JladopaTopHas padora «/3yueHue o0beKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «llonydeHre MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

3KCKprI/Iﬂ «broTexHoorus — BaKHeHIast MMPONU3BOAUTCIIbHAA CUJIa COBPECMCHHOCTHU (Ha
OHMOTEXHOJIOTHIECKOE HpOI/ISBOI[CTBO)».

11 KIIACC

Tema 1. 3aposkaenne u pa3BuTHE 3BOJTIOLMOHHBIX NPeACTABICHUN B OHOJI0THHI

OpomonmonHas teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHMSI JapBUHUA3MA. JKU3HB
U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBwkymiye cuiabl dBoiolMM BUAOB 1o Y. JlapBuHy (BBICOKass HMHTEHCHBHOCTb
pPa3sMHOXEHHMsST OpPraHM3MOB, HAcJEICTBEHHas HW3MEHYMBOCTb, OOpb0Oa 3a CyIIEeCTBOBAHMHE,
€CTECTBEHHBIH U HCKYCCTBEHHBII 0TOOD).

Odopmnenune cunternyeckoit Teopun 3Boronuu (CTI). Helitpanbhas Teopus SBOJIOLHH.
CoBpeMeHHas HBOJIOLMOHHAS OMOJIOTHSA. 3HauU€HUE SBOJIIOLMOHHONW TEOpUH B (POPMUPOBAHUU
€CTECTBEHHO-HAY4YHO! KapTHUHBI MUpa.



JdeMoHcTpanuu

[loptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. W. [lImansrayzen, Ix. Xonzgeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoid npupoas! (o K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m (GopMUpOBaHUs PUCIIOCOOTICHUH Y PACTCHUN M dKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapipyra myremectBust Y. dapsunay, «Haxoaku Y. JlapBunay,
«Dopmbl 60pBOEI 3a cymecTBoBaHueY, «I[lopoasr romybdeii», «MHOTOOOpa3ne KyabTypHBIX (hopM
kanyctb», «llopoapl nomamHux *XUBOTHBIX», «Cxema oOpa3oBaHMsl HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHUS IBIKYIIUX CHJ 3BOJIONUN», «OCHOBHBIC IMOJIOKEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3IBOJIIOLNS U €€ Pe3yabTaThl

[Tonmynsiust kak 3naeMeHTapHas equHuIa 3BoJtoluu. COBpEeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYphI MONyIsAuil. MI3meHeHne reHopoH1a MOy KakK
AJIEMEHTAapHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeThyeckoro pasHoBecus Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (AKTOPHl (ABMXKYILME CHUJIBI) SBOJIONMU. MyTalMOHHBIN Mpolecc.
Komb6unaruBHas nusmeHunBOCTb. Jpeii¢ reHoB — citydaliHble HeHANpaBJIeHHbIE U3MEHEHHS YaCTOT
ajtenedt B nomymsanusax. DhdeKkT ocHoBarens. Ipgexm Oymoviiounoco copaviuuka. CHudiCceHue
2EHeMUYeCcKo20 pa3zHooopasus. npudunvl u cieocmeus. llpossnenue sgpghexma Opetigha cenos 6
oonbuwux u manelx nonyiayuax. Murpanun. M3onduus nomynsinuii:  reorpadudeckas
(mpocTpaHCTBEHHAs ), OMoJIOTHYECKas (PENpOyKTUBHAS).

EctectBennsiii oTOOp — Hampabistomuil (akrop sBomronuu. DOpMbI €CTECTBEHHOTO
otOopa: NBIXKYUIUH, CTAOMIU3UPYIOUIUH, paspbiBatonuil (au3pyntusHblid). [lonoBoit oT6op.
Bo3HUKHOBEHME U 3BOJIOLHUS COLIMATBLHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocobaeHHOCT, OpPraHu3MOB Kak pe3yjiabTaT MHUKPO3BOIIONUH. Bo3HHKHOBEHHE
MIPUCTIOCOOJICHN Y OpraHu3MoB. ApoMoph03bl U nauoaganTanuu. [Ipumeps! nprucnocoOieHnii y
OpraHu3MoB: MopdoJsiornueckne, (GU3HOJOTHUIECKHE, OHOXMMHYECKHE, TMOBEICHYCCKHUE.
OTHOCHUTENBHOCTH TPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpa3oBaHue Kak pe3yiabTaT MHUKPO3BOJIIOLHU.
WM3onsuuss — wimoueBoit  ¢akrtop BumooOpazoBanusa. Ilytu u crnocoObl BHA0OOpa3oBaHUS:
ajutonarpuyeckoe  (reorpaduueckoe), CHUMIIATPHYECKOE (DKOJOTHYECKOE), «MTHOBEHHOEG»
(momurutonan3zanus, rudbpuansanus). JJiMTeIbHOCTb BOTIOMUOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTMUYECKOTO pa3HOOOpa3usl.

Ponp osBomtonMOHHON OHOJOTMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHS
O6uopazHooOpasus. MUKPOIBOIIONUS M KOSBOJIOLHUS MMapasuTOB U HX X03s5€B. MexXxaHU3Mbl
(hopMHUPOBaHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdeMoHcTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabnuie! u cxembl: «MyTalmoOHHAs U3MEHYUBOCTHY, «[lomynsinoHHas CTpyKTypa BUIay,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinOepra», «JIBWKyliue CHJIBI  DBOJIOLUNY,

«OKOJOrHuYecKass M30JIMg TNONMyISIUMKA ceBaHCKOM Qopenn», «leorpaduyeckas u30JALUA
JIMCTBEHHUIBI CHOMPCKOM M JMCTBEHHHIIBI 1aypckoi», «[lomynsainnoHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB M KepTB», «Cxema JAeHCTBHS €CTeCTBEHHOT0 oTOopa», «Dopmbl OOppObI 32
CYIIECTBOBAHHEY, «MHaycTpranbHbIi MeJlaHU3M, «Kussie HCKOTIaeMbIe»,
«IToxpoBUTENBCTBEHHAs OKpacka MXHBOTHBIX», «lIpeaynpexiaromas oOKpacka >KUBOTHBIXY,
«Puznosornueckue agantanumn», «I[IpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCHTEIBHOCTDY,
«Kpurepun Buga», «Bugsl-aBoiiHukm», «CTpykTypa BHIa B mpupoae», «CrocoOsl
BUJ00Opa3oBanus», «l'eorpadguueckoe BHI00OpazoBaHMe TpPEX BUJOB  JIAHABIIIEHY,
«IKOJIOTHYECKOe BHUA000pazoBaHue BUAOB cuHHIY, «[lomummounasl pactenuii», «KamycTHo-
peleuHbIi THOPHI.



O6opynoBanue: repdbapuu pacTCHU, KOJUICKIIMM HACEKOMBIX, Yydella MTHUIl U 3Bepeil ¢
pUMepaMy Pa3IIUYHBIX TPHUCIIOCOONICHUH, Yyderna NTUI[ U 3BEpPEeH pa3HBIX BHUJOB, repbapuu
pacTeHuii OIM3KUX BUJIOB, 00Pa30BaABIINXCS PA3TUIHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BbisiBIeHME U3MEHYMBOCTH Y 0COO€H 0THOTO BUIAY.

JlabopaTopuasi padora «[IpucnocobneHuss OpraHU3MOB W WX OTHOCHTEIbHAs
11e1eCO00Pa3HOCThY.

JlabopaTopHasi pabora «CpaBHeHUE BUIOB 10 MOP(HOJIOTUUECKOMY KPUTEPUION.

Tema 3. MakpodBoJiouus U eé pe3yJabTaThbl

Merto bl n3ydeHus Makpo3Bostonuu. [laneonTonornyeckue MeTo bl H3y4eHHUs BOJIIOLINH.
[TepexomHbie GOPMBI U PHIIOTCHETUIECCKHE PSIbI OPraHU3MOB.

buoreorpaduueckne meronsl wu3ydeHus osBomronmu. CpaBHeHue (uopsl U  (dayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue obnactu 3eMiau. BUabl-oHIEMUKH U PETTUKTHI.

OMOpPHOJIOTMYECKUE U CPAaBHUTEIBHO-MOP(}OIOTHYECKHNE METOIbl M3YyYEHHUS 3BOJIIOLUU.
['eneTnyeckne MeXaHU3MBI DBOJIIOIMU OHTOTEHE3a M TIOSIBJICHHUS SBOJIOIMOHHBIX HOBIIIECTB.
l'omonoruuneie ¥ aHATOTUYHBIE OpraHbl. PyaumeHTapHbie Opranbl U aTaBU3Mbl. MOJIEKYISIPHO -
TeHEeTUYEeCKHe, OWOXMMHYECKHE U  MaTEeMaTHYECKHE METOJbl  HW3YYCHHS  SBOJIOLHH.
I'omonoruunsie renbl. COBpeMEHHBIE METO I TOCTPOCHUS (PUIIOTEHETHUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAlLIUU U IBOJIIOLIMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwiia) dBoJouMH. [lpunyun  cmenvl  QYHKYULL.
Heob6patumocts sBomtOIMK. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOIINH.

JdeMoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkens.

Tabmuibl u cxembl: «OUIOTEHETHYCCKUN Pl JIOMIAANY», «APXEONTEPUKCY, «3BEPO3yObIe
smepb», «Crerouedansi», «Punnopute», «CemMeHHbIe MAaNOpOTHUKNY, «buoreorpaduyeckue
30HBI 3emumy», «Jlperid koHTHMHEHTOB», «PenmukThl»y, «HadanmpHbie cTamuu >MOpPHOHATBHOTO
Pa3BUTHUS IO3BOHOYHBIX KUBOTHBIX», «] OMOJIOTHYHBIE U aHAJIOTUYHBIE OPraHbl», «PyIUMEHTH,
«ATaBU3MBD»Y, «XpOMOCOMHBbIE HAOOphl 4YeIOBeKa M HIMMMaH3e», «[JaBHbIE HarpaBiICHUS
ABOTIONHHY, «O0IIHE 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJJICKIUHU, TepOdaphy, MYISKA HCKOMAEMBIX OCTAaTKOB OpPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AQHAJIOTMYHBIX, PYAMMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIMH
HaCEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHE )KU3HU HA 3eMJie

Hayunble rumortes3bl MpOUCXOXKACHUS >KU3HM Ha 3emiie. AOHOreHe3 M MaHCHEepMHUs.
JloHayuHble TPEJICTABICHUS O 3apPOXKACHUU KU3HM (KpeaunoHusM). ['Mmore3a MmOCTOSHHOTO
CaMO03apOK/JICHUS KU3HU U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnamnanuanu, JI. ITacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHndeckoi sBomonuu. [InanerapHas (reojoruueckas) SBOJIOMHSL.
XuMuyeckasi 3BOMIONMSA. AOUOTEHHBIN CHHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Mumnepa u I'. FOpu. O6pa3zoBanue noaumepoB u3 MoHomepoB. KoariepaTHas runoresa
A. U. Onapuna, runote3a nepBuyHoro OynboHa Jx. XousneiiHa, reHeTudeckas rumoresa [ .
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue memopan
Y BO3HUKHOBEHHE IIPOTOKIIETKHU.

Hcropusa 3emmum u Metonel €€ wu3ydeHHs. lckomaemble OpraHMYECKHME OCTaTKH.
I'eoxponosorust u e€ wmeroabl. OTHOcUTenbHass W aOCONIOTHas  TE€OXPOHOJIOTHS.
I'eoxpoHoIOrnyecKkas LKajia: 30Hbl, 3pbl, IEPUOIBI, JIIOXH.

HavanbHele 5Tansl opranndeckoit 3Boitonuu. [losiBiieHHe M 3BOJIIONUSA NMEPBBIX KIIETOK.
OBomonuss MerabonuszMma. Bo3HHMKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeIXx Ha 3emie coobmectB. Crpomartonutsl. I[IpokapuoTsl u
JYKapHUOTHI.



[Ipoucxoxaenue syKapuoT (cuMOMOTeHe3). DBOJIOLMOHHOE IMPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIC 3Tallbl SBOJIONHMH BBICHIUX pacTeHuid. OCHOBHBIE apoMoOpdo3bl PACTEHUH.
Boixon pactenuii Ha cymy. IlosiBieHre CIOPOBBIX pacTEHUI U 3aBOE€BaHNE UMU cylIi. CeMEHHbIE
pactrenus. [IponcxoxkaeHne BETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tambl 3BOJIOLMH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KHUBOTHBIX.
Benpackas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [IepBbie XOpIOBEIE
XKUBOTHBIC. JKH3Hb B BOJIC. DBOJIONUS MMO3BOHOYHBIX. [IpoucxoxkaeHre aMpuOnil U perTriIii.
[Ipoucxoxnenue Miekonurammux U nruil. [lpuHnun ximoyeBoro apomopdosa. OcBoeHue
0€CITI03BOHOYHBIMH U TTO3BOHOYHBIMU YKHBOTHBIMH CYIITH.

PazButHe xxu3Hu Ha 3emMIie 1o 3paM U TIEpUOJIaM: apXe, MPOTEPO30ii, Majie030i, ME3030M,
KaiiHo301. OO011as XapakTepUCTHKA KJIMMaTa ¥ FeoJIOrMueckux npoueccoB. [losBaenue u pacuser
XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHWE: €ro YCJIOBHUS W BJIMSHHE Ha Ta30BbI COCTaB
aTMoc(ephl.

MaccoBbie BBIMHpPAHUSI — DKOJOTUUECKHE KPU3HUCHI Tpouwioro. [IpuyuuHbBl U cleacTBus
MaccoBbIX BbIMUpaHuil. COBpPEMEHHBIN 3KOJOTMYECKU KpU3HC, ero ocobeHHocTH. [IpoGiema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emIe.

CoBpeMeHHasi cucTeMa OpraHudeckoro Mupa. [IpuHImmbl KiaccuduKauym OpraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHE TPYMITBI OPTAHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: ®@. Penu, JI. Cnannannanwy, JI. [Tactep, . 1. Meunukos, A. U. Onapun, [x.
Xoangenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuupl u cxembl: «Cxema ombita . Penny, «Cxema ombita JI. [Tactepa mo u3ydeHuro
caMo3apoxaeHus ku3Hm», «Cxema ombita C. Musnnepa, I'. FOpu», «9Tanel HeopraHW4decKoi
3BOJIOLUN», «I'eoxpoHoJornueckas mkana», «HadanpHble Tanel OPraHUYECKON SBOIIOLUNY,
«Cxema 00pa3oBaHMs SyKapuoOT MyTéM cuMOnoreHe3a», «Crucrema )KuBO mpupoasl», «CTpoeHue
BHUpyca», «Apomopdo3sl pacteHmity, «PuHHODUTE), «OIHOKIETOYHBIE BOJIOPOCIH,
«MHorokneTounele Bojaopocanw», «Mxu», «llanopoTHukm», <« 0J0CEMEHHBIE pPACTEHUS,
«Opranbl I1IBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpay, «Apomopdo3sbl
KUBOTHBIX», «lIpocrelimuey», «Kumeunononoctusie», «llnockue uyepBu», «HUineHHCTOHOTHEY,
«Pv10OBIY, «3eMHOBOIHBIEY, «lIpecmbikaromuecs», «IItuiby, «Miekonurawmue», «Pa3Butue
JKU3HU B apXeWckou 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B

MaJIe0301CKOM 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMeHHasi CUCTeMa OPraHMYECKOTO MHUPay.

O6opynoBanue: repOapu pacTeHH pPa3IMYHBIX OTIENIOB, KOJUJICKIMHM HACEKOMBIX,
BIIQ)KHBIE TMpEnaparbl >XUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HIJIOKOXKHUX, CKEIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4ydella MNTHUI[ W 3Beped, KOJIEKIUH OKaMEHEJIOCTEeH, MOJE3HBIX
HCKOIAEMBIX, MYJISKA OPraHMYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas s1aGoparopHas padora «MogenupoBanue onbiToB Mumiepa—tOpu 1o
M3Y4YEeHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOM aTMoc(epey.

JlabopaTtopHasi pabGora «/3ydyeHne M ONHMCAaHHE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnyeckasi padora «3yueHue ocoOEHHOCTEN CTPOEHHS PACTEHUI pa3HBIX OTJENOBY.

IIpakTnyeckas padora «/3ydenne ocOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaenue 4ea10BeKa — aHTPONOIeHe3

Pazpgens! u 3agaun antponosiorui. MeToibl aHTPOIOJIOTHH.

CraHOBJIEHHE NIPEACTABIEHUI O IPOUCXOXKACHUN 4YellOBEKa. PenurnosHele BO33pEHHUS.
CoBpeMeHHbIE HAyUHBIE TEOPHH.



CxoncTBO  uenoBeka € KMBOTHBIMHM. CHCTEMaTHYECKOE IIOJIOKEHHE  4YEJIOBEKa.
CBujerenbcTBa CXOJCTBA YEJIOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIBHO-MOp(QoIOTHYECKUe,
AMOPHUOJIOTUYECKUE, (DU3HOTIOTO-OMOXUMUYECKHEe, TMoBeaeHUYeckne. OTIu4msi 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

JBwxymue cuiibl ((pakTopsl) aHTporioreHesa: Onoxornyeckue, connaibabie. COOTHOLICHNE
OHMOJIOTHYECKHUX M COITUATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaluu aHTponoreHe3a. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI) U
paHHUE MOHTUbl — OOIME MPEAKH YEeIOBEKOOOPa3HbIX 00€3bsiH U JIIOJEH. ABCTPaJONUTEKH —
JIBYHOTHE TpPEAKU JiroAeil. UenoBek yMmelnblid, IEpBble U3rOTOBJIEHUSA OpyAud Tpyaa. YenoBek
MPSIMOXOISALINA M TIEPBBIA BBIXOJ Jrofei 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
001Iui MpeoK HeaHAePTATBLCKOTO YeJI0OBEeKa U YeTI0BEKa pa3yMHOT0. YelnoBek HeaHepTalbCKUil
KaK BHJI JIIOJEH XOJOAHOro Kiaumara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npejaenamu Adpuku. [laneoreneruka v najaeoreHOMHukKa.

DOBOJIIOLMS COBPEMEHHOIO 4esoBeka. EcTecTBEHHBbI OTOOp B MOMYNALMSIX YeEIOBEKa.
MyranuoHnHslii nporiecc U noaumopdusM. [lonynsunoHHble BOJIHBL, Apeii( reHoB, MUTpaLus 1
«3(hdeKT ocHOBaTENA» B MOMYJISILIUSIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pachl. Ilonstue o pace. bonbiime pacwl: eBporeouaHas (eBpasuiickas),
aBCTpaJO-HEerpouIHasl (PKBATOpPHAIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
MyTH paccelieHus uenoBeka 1o IutaHere. EauHcTBO yenoBeweckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3Ma. [IprcrnocoGneHHOCTh YenoBeKa K pa3HbIM YCIIOBUSAM OKPY/KaroIlei
cpensl. BausHue reorpaduueckoil cpensl u apeiida reHoB Ha MOPQOJOTUI0 U (PU3HOIOTHIO
YeoBeKa.

MexauciuIinHapable METOAbl B (U3MYECKOW  (OMOJIOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOMOHHAsA ~ QHTPOIIOJIOTHS M TAJCOAHTPOIIOJIOTHSL  YEJIOBEYECKHX  IOIYJIALHM.
buocoumaneHple  uccnenOBaHMS ~— NPUPOABI  4YenoBeKka.  MccinemoBaHme — KOZBOIIOLUU
OMOJIOTUYECKOTO M COLIMATBHOIO B YEIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. lapsumn, JI. Jluku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmuubpl u  cxembl: «MeETOIBI  aHTPOMOJIOTHH», «[OJOBHOW MO3T YeJIOBEKay,

«YemnoBexkooOpaszHbIe 00e3bsiHB», «CKEJIeT YEIOBEKa U CKENET IHUMIaH3e», «PyTuMeHThI 1
aTaBU3MBbI», «/[BWKyIIME CHJIBI aHTPOMOTeHE3a», «IBOJIOIMOHHOE JPEBO  YCIOBEKAY,
«ABcTpanmonureky», «HenoBek ymenbiin», «HemoBek mpsaMOXoAsSIIniy, «/{eHUCOBCKUN YEI0BEK»
«Heannaepranbiey, «KpomanboHIb», «lIpenku demoBekay, «ITambl ABOJIOIUN YEJIOBEKaY,
«Pacel uyeroBekay.

O6opynoBaHue: MYISDKH OKaMEHENOCTeH, MPeIMETOB MaTepuaibHONH KYJIbTYpPhI MPEIKOB
4enoBeka, penpoaykiuu (pororpadun) kapTHH ¢ MU(POTOTHIECKUMH U OUOIEHCKUMHU CIOKETaMuU
MIPOUCXOXKICHUSL YeJOBeKa, (OTOrpaduu HAXOJOK HCKOTAEMBIX OCTATKOB 4YEJOBEKa, CKEJET
YeJoBeKa, MOJICNb ueperna 4YejoBeKa M 4eperna IIMMITaH3e, MOJICNIb KUCTH YeJIOBEKa W KUCTH
[IMMITaH3€, MOJICIIH TOpCa MPEIKOB YEIOBEKA.

JlaGopaTtopuasi pa6ora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKJICHUEM.

IIpakTnueckas padora «/3ydyeHne SKOJIOTUYECKHUX aJaNTallli YEIOBEKa.

Tema 6. Ikos10rusi — HAyKa 0 B3aHMOOTHOLIEHUAX OPTraHNU3MOB M HAJOPTaHU3MEHHbIX
CHUCTEM C OKpY KaloLen cpenoi

3apoxaeHue U pa3BuTHE dKonoruu B Tpynax A. I'ymbomnbara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkensi, A. Tencmu, B. H. CykauéBa. Pazmensl u 3amaum skonoruu. CBsi3b
9KOJIOTUHU C APYTUMHU HayKaMHU.



Metonpl 3konoruu. [loneBbie HaOMOAEHNUA. DKCOEPUMEHTHI B 3KOJIOIMM: NPUPOAHBIE U
nabopaTtopHbie. MoenupoBaHue B SKOJOTHH. MOHUTOPHHT OKpYXAaromiel Cpeipl: JOKaJbHbIH,
PETHOHAIBHBIN ¥ TJI00aTbHBIH.

3HaueHue 3KOJIOTMYECKUX 3HAHUM JI 4YeJoBEKa. DKOJOTMYECKOE MHUPOBO33PEHUE KaK
OCHOBAa CBsA3€H 4YeloBeuecTBa C OpUpoAod. POPMHPOBAHME DSKOJIOTMYECKOW KYJIBTYPhl H
9KOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Hoptpetsl: A. I'ymOonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxembl: «Pa3mensr 3Koorum», «MeTobl IKOJIOTUNY, «CXeMa MOHUTOPHHTA
OKpYKarOLIEH CpeabD».

JlabopaTopHas padora «/3yueHrne MeToJ0B SKOJOTUUECKHUX HCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTaHUSA

Okonoryyeckue (GakTopbl U 3aKOHOMepHOCTHM ux jAedctBus. Knaccuduxarus
9KOJIOTMUECKUX  (akTOpoB:  abWOTHUecKHe, OMOTHYECKHE, aHTpornoreHHsle.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS Konornueckux (axkropos. [IpaBuno munumyma (K. Hlnpenrens, 0.
JInbux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnueckue ¢axtopbl. CBeT Kak 3kojorudyeckuil pakrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUNH U JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUrHanbpHas posib cBera. doTonepuoausm.

Temneparypa kak skojorudeckuit ¢akrop. JleficTBue Temieparypbl Ha OpPraHU3MBIL.
[ToliknnoTepMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocTh kak skojoruueckuil ¢akrop. Ilpucnocobnenus pacTeHMil K MOIJIEPKaHUIO
BojmHOTO Oananca. Kiaccudukanus pacTeHWid MO OTHOMICHHWIO K Boje. [lpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOIO peXUMa.

Cpensl oOWTaHHMS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYIHAs, IMOYBCHHAs, TIIyOHMHHAsS
MOJIMOYBEHHAS, BHYTPHOpPTaHU3MeHHass. DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHus
opranu3MoB. [IprcrnocoOaeHnst OpraHu3MOB K KU3HHU B pa3HBIX Cpeax.

buonornyeckue putMel. BHenmHue u BHyTpeHHHUE pUTMBL. CYTOYHBIE U TOJAWYHBIC PUTMBI.
[TprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH YKH3HH.

XKuznenneie Gopmbl opranu3moB. [lonsatue o xu3HeHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHMil: JepeBbs, KYCTAPHUKH, KyCTApPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJCTHUE TPABBL
JKusnenneie (HOpPMBI JKUBOTHBIX: THAPOOMOHTHI, T€OOHMOHTHI, a’3poOHOHTHL. (coOEHHOCTH
CTPOCHUS ¥ 00pa3a XKU3HHU.

buotnueckne  Qakroppl. Bumel OMOTHYECKHMX  B3aMMOJCHCTBUI:  KOHKYpPEHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero (opmel. [lapasutusm, kooneparus, MyTyajau3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxjeOHHMYecTBO). Herpoduueckne  B3auUMOACHCTBHUS  (TONMHMYECKHE,
dopuueckue, (abpuueckue). 3HaueHUE OMOTUYECKHX B3aMMOJCHMCTBHI MMl CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKJIFOUCHHSI.

JdeMoHcTpanun

Tabnuipl 1 cxembl: «JKkojorudeckue GakTopb», «CBETOBOM CIEKTP», «IKOJOTUUYECKHE
TPYIIIBI )KHBOTHBIX TI0 OTHOIICHHUIO K CBETY», «TemIOKpPOBHBIE )KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY, «DHU3NONOTHYECKUE ANaNTallUU KUBOTHBIX», «Cpeapl OOMTaHHUS OPTaHU3MOBY,
«buonornyeckue putMbl», « KuzHeHHble POpPMBI pacTeHUI», «Ku3HEeHHbIE (DOPMBI JKUBOTHBIXY,
«DQKocHCcTeMa HIUPOKOJIHUCTBEHHOTO Jeca», «DKocucTeMa XBOWHOTO lecay, «llemu mutanusy,
«XuurauaectBoy, «llapazutuzmy», «Konkypenmusny, «Cumonosy», «KommeHcanusm.

Ob6opynoBanue: repOapruu pacTeHUH U )KUBOTHBIX, IPUCIOCOOJICHHBIX K BIMSIHUIO Pa3InYHbIX
OKOJIOI'MYCCKHX (baKTOpOB, Fep6apI/II/I CBeTOJ'IIO6I/IBBIX, TEHEIOOUBLIX U TEHEBBIHOCIUBLIX paCTCHHﬁ,
CBCTOJ'IIO6I/IBI>IC, TEHENIOOMBBIE U TEHEBLIHOCINBLIE KOMHATHBIE pacTeHus, rep6ap1/m 1 KOJVICKIIMH
TCHJ'IOJ'IIO6I/IBLIX, 3HMOCTOI>1KHX, M0p030yCTOﬁqHBBIX paCTeHHﬁ,



yydena NTHULl U 3Bepeil, repOapuu pacTeHHWH, OTHOCALIMXCS K rurpoduram, kcepoduram,
Me30(]uTaM, KOMHATHBIE PACTCHHSI JAHHBIX TPYIII, KOJUICKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepOapuu ¥  KOJUICKIIMM PACTEHWH ©  JKUBOTHBIX, OONAJAIONIMX YepTaMH
MPUCTIOCOONCHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBHH JKWU3HU, repOapui U KOJUICKIUU
pPaCTeHMIA U KUBOTHBIX PA3NIMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUH KUBOTHBIX, YIaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYCCKUX B3AMMOICHCTBUSX.

JlabopaTopHas padora «BrisiBieHHE MPUCTIOCOOICHU OPraHU3MOB K BIIUSIHUIO CBETa.

JladbopaTtopHass pabora «BbIsiBIeHHEe TPUCIOCOOJICHHI OPraHW3MOB K BIIMSIHUIO
TEMITePATypPhI».

JladbopaTopHasi pabdora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUW M3 Pa3HBIX MECT
OOUTaHUSD.

Tema 8. DkoJiorusi BUAOB U MOMYJISIIUA

DKOJIOTUYECKHE XapaKTEPUCTUKH MOMyisiiud. [lomynsmnus kak OuoJiorHdeckas cucTeMa.
Pons HeomHOpoaHOCTH Cpenbl, (HU3UYECKUX OaphbepoB U OCOOCHHOCTEH OWOJOTHH BHUIOB B
(hopMHPOBAHHUH MMPOCTPAHCTBEHHOHN CTPYKTYPBHI MOMYJIsSIHi. OCHOBHBIC IOKA3aTeN TOMYJISAIIUH:
YHUCIIEHHOCTh, IIOTHOCTh, BO3pPACTHAsI M IIOJIOBAs CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPAITHSL.

Dkojoruveckass CTpykTypa mnomyisiud. OIeHKa YUCICHHOCTH TOMysanud. JInHaMmuka
TMOMYJISIIIAK U €€ peryisiius. BHOTHYecKkuid TOTeHITHAT OIS, MoeTupoBaHre TUHAMUKA
nonysiiuy. KpuBble pocTa YHCICHHOCTH MOMYIsiii. KpuBble BeDKHUBaHUA. Perymnsius

YUCJICHHOCTH TOMYJAIMN: POJb (PAKTOPOB, 3aBUCAIIUX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (r- u K-crparerun).

[Tonsatue 06 »sKonormyeckod HuUme Buma. MectooOutanue. MHOTOMEpHasT MOJEINb
skoJsiornyecko Humm Jx.M. Xarunncona. Pasmepsl 3konoruueckoil Humd. [loTeHimanbHas u
peanr30BaHHAasl HUIIIN.

Bun xak cucrtema nomynsiumii. Apeanbl BUIOB. BUIBI M MX JKU3HEHHBIE CTPATErUU.
OKOJIOTHYECKHE SKBUBAJICHTEL.

3aKOHOMEPHOCTH TIOBEJACHUS W MUTpPAMH JKUBOTHBIX. buojJormyeckne HMHBA3UU
YY)KEPOJIHBIX BUJIOB.

JdemoHcTpauuu

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuipl 1 cXembl: «IKOJOTHUECKHE XapaKTePUCTUKH MOnyJsuumn», «lIpocTtpancTBeHHas
CTPYKTypa momyiasiuun», «Bo3pacTHble NUpaMuabl NONYJISIIUKW», «CKOpPOCTh 3aceseHus
MOBEPXHOCTH 3EMJIM PA3IMYHBIMU OpraHudmMaMm», «Mojenb skojorundeckord Humm Jx. U.
XaTumHCOHAY.

O6opynoBanue: repOapuu pacTeHUi, KOJJICKIIUN )KUBOTHBIX.

JladopaTopHas padora «IIpucrnoco0ieHust ceMsiH pacCTeHUH K PacCeIICHUION.

Tema 9. DKoJ10rus cood0IEeCcTB. IKOJOrHIeCKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHu3MamMH B
OHOLIEHO3E.

Okocuctema kak oOTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHANBHBIE OJOKU
OpPraHU3MOB B JKOCHCTEME: MPOIYIEHThl, KOHCYMEHTHI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnotuueckue ONOkU dkocucTeM. [1ouBBI U MBI B dKOCHCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MTOKA3aTEeNN HKOCUCTEMBI. bruomMacca 1 mpoayKuus. DKOJIOTHYECKUEe MUPAMUIbI
qrceln, OMOMAacChl U YHEPTUH.

Junamura sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBUYHBIE U BTOPHYHBIE CYKIIECCUU U X
MPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHUCTBUA HaA CyKieccud. KiumMakcHOe  COOOIIECTBO.
buopa3nooOpasue 1 moaTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoHBIE SKOCHCTEMBI. JKOCUCHEMbl 03€D U peK. DKocucmembvl Mopell U OKeaHos.
Orocucmemvl myHop, 1eco8, cmeneu, nyCmbolHb.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI.  Arpo3kocucrema. ArpoueHo3. Pazauuusa Mexnay
AQHTPOTIOTEHHBIMU U PUPOAHBIMHA SKOCHCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢uopa u dayHa.
CunHaHTpOmUM3anusi TOPOJACKON  QayHbl. buonormueckoe W  XO3AHCTBEHHOE 3HAUCHHE
arpodKOCHCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHHSI OCHOBHBIX B3aUMO/ICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
Ponv rackaonoeo s¢hgpexma u 6ud06-30uduxamopos (kiouesvix 6u008) 8 PYHKYUOHUPOSAHUU
akocucmem. IlepeHOC PHEPTHH W BEHIECTB MEXIY CMEKHBIMU SKOCHCTEMAMHU. Y CTOMYMBOCTH
OpPraHu3MOB, TOMYJSIMA W OSKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOTOT'CHHBIX
BO3/ICHCTBUM.

Mexanuzmbl  8030eticmeus  3a2pA3HEeHUll  pA3HbIX  MUNO8 HA  CYOOP2aHUZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM VPOBHAX, OCHOBbL IKOJIO2UUECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 B8030elicmaus. MeTon0I0THs MOHHUTOPUHTA €CTECTBEHHBIX H
AHTPOTIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencnu.

Tabmuis! u cxembl: «CTpyKTypa OMOLIEHO3a», «IKOCUCTEMA IIHPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOTo Jeca», «DYyHKIHMOHAIbHbIE TPYHIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopoT BemiecTB B dKocucteme», «llemn mwuTaHus (macTOWIHAS, JETPUTHAsN)»,
«DKoJIOTHYECKasi MUpaMKia Yucen», «IKoJoThuyeckas: mupaMua Ouomaccby, «IKOJIOTHYECKas
nupamuaa sueprum», «Odpazosanue 6omotay, «llepBuunas cykueccus», «BoccraHoBieHue eca
MocJie Mmoxkapa», « JKocucTeMa 03epa», «ATporeHo3», «KpyroBopot BelecTB U MOTOK SHEPTUU B
arporieHosey, «IIpumepsl ypOoskocuctem».

OGopynoBanue: repbapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, uUydeja NTHI[ U 3BEpeH,
repOapu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUH, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IIpakTHyeckasi padora «/3ydeHue u onucanue ypoo3IKOCUCTEMBI.

JladopaTopHas pabora «/3ydeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX SKOCHCTEMAX).

IKCKypceusi «IKCKypcHs B TUIUYHBIA OmoreorieHo3 (B ayOpaBy, Oepe3HsK, €JIIbHHUK, Ha
CYXOJOJIbHBIN WM IOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKypCUs B arposKocucTeMy (Ha MoJie WK B TEIUIMYHOE XO3SIHCTBO )».

Tema 10. buocdepa — rinodajbHasi IKocucTEMA

buocdepa — obmierianerapuast obosiouka 3emiid, Ti€ CYIIECTBYET HIIM CYIIecTBOBala
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uoctepe. Obmactu 6uoctepsl u e€ cocra. JKuBoe BemecTBo Ouocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdeprl. OcoOeHHOCTH OUOChephl Kak riodanbHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOoreoXMMHYECKHUe HUKIBI (Yriiepoia, a3oTa). PUTMUUYHOCTD siBeHU# B Ouocdepe.

3onanbpHOCTh OHOChepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYH/PA, XBOWHBIE
Jieca, CMelIaHHble U HTUPOKOJIHMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MMyCTHIHHU, TPOTIMYECKUE Jieca,
BBICOKOTOpBs. KinMar, pacTUTEeNbHBINA U )KMUBOTHBIM MUp 6lMOMOB cymu. CTpykTypa U QyHKIUS
KUBBIX CHCTEM, OILIEHKa X PECYPCHOTO MOTEHIHAaIa U OMocepHbIX (PYHKITHIA.

JdeMoHcTpanuu

IToptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmumst u cxemsl: «['eochepsr 3emmm», «KpyroBopot azora B mpupoae», «Kpyrosopot
yriaepoaa B mpupojien, «KpyroBopot kuciopoaa B mpupojie», «KpyroBopoT BoJIbI B IPUPOJIE,



«OcHoBHBIE Onombl cymmn», «Knumarnueckue mosica 3emum», «Tynapa», «Taiiray,
«Cwmemanubiii  nec», «llupokonuctBennsii nec», «Cremb», «CaBanHa», «llycTbIHS,
«Tponmyeckuii jecy.

O6opynoBanue: repOapun pacTeHU pa3HBIX OMOMOB, KOJIICKITUH KUBOTHBIX.

Tema 11. YesioBek M OKpY:KaIOIIAS CPeAa

DKOJIOTUYECKHE KpPU3WChl W WX NpHUYMHBL Bo3zaeilictBue uyenoBeka Ha Ouocdepy.
3arpssHeHre BO3MyIIHOU cpenbl. OxpaHa BO3yXa. 3arpsi3HeHrne BOAHOU cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pa3pymenue noussl. OXpaHa NOUBEHHBIX pecypcoB. M3MeHenune kinmara.

AHTpONOreHHOE BO3/IeIICTBHE HA PACTUTEIbHBINA U )KUBOTHBINA MUp. OXpaHa pacTUTEIbHOIO
U KUBOTHOro Mupa. OCHOBHbIE NpUHLUIBI OXpaHbl npupoisl. Kpacueie knuru. Ocobo
oxpansiemble npupogHbie Tepputopun (OOIIT). boTannueckue caapl U 300JI0TUYECKUE TTAPKH.

OcHOBHbBIE IPUHIIMIIBI YCTOMUMBOTO pa3BUTHUS YellOBEYECTBA U MpUpobl. PanmonansHoe
MPUPOJIOIIOJIBL30BAHNE M COXpaHEeHUEe Ouosornyeckoro pasHooOpasus 3emun. OOmiue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €ro BEPOSITHBIE MOCIIE/ICTBUS.

Pa3BuTHe METOMOB MOHHTOPHHrA pAa3BHTHUS OIACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemuvie uccnedoganus nepexooa K pecypcocbepeeaowell U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. Buonoeuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanonvle ungopmayuonnvle
cucmemol, obecneuusaowue 00CmMyn K uH@popmayuu no COCMOAHUIO OMOENbHbIX U008 U
axocucmem. OCHOBbI IKOpeadburumayuy IKOCUCmem U cnocobos 6opvLoObLL ¢ OUONOBPEHCOCHUIMU.
PexoncmpyKkyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuubpl w  cxembl: <«3arps3HeHue arMocdepb», «3arpsi3HEHHE TUIPOCHEPH»,
«3arpsi3Henune nouBs», «IlapankoBsIi 3P dekT», «Oco00 0XpaHseMble MPUPOTHBIE TEPPUTOPUN,
«MoJenu ynpaBisieMOro MUPay.

O6opynoBanue: dhoTorpaduu OXpaHIeMbIX pacTeHUN 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepanun, KpacHO KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSA OOYy4aroIIMMMCS
MporpaMM CpeaHero oOIero oopa3oBaHus: IMYHOCTHBIE, METANIPEIMETHBIE U TIPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO OMOJIOTHH BBIACIICHBI
CIIEAYIOIINE COCTABJISIOIIME: OCO3HAHWE OOYYAIOUUMHCS  POCCHICKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPENEIICHUIO,
Hanuuue momugayuu K OOYyYCHHMIO OWOJIOTHH, YeleHanpasienHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIONIMXCS PYKOBOJICTBOBATHCS B
cBOEH ACATCIIBbHOCTH HOCHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEMEC
OMOJIOTUYECKOTO  00pa3OBaHUs, HaAluuue  NPABOCO3HAHUS ~ DKOJOTUYECKOH  KYIbTYpHI,
CnOcobHOCMU CMAgumMb IS U CTPOUTH )KN3HEHHBIE TUIAHBI.

JIngHocTHEBIE PE3YIbTAaThl OCBOCHUA IMPOTrpaMMEI 110 onoIornu JOCTHUTAKOTCA B €AMHCTBC
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TPAAUIMOHHBIMUA pOCCI/IfICKHMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUYCCKHUMH W AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATHEIMU B
oOmiecTBe TpaBWIAMH W HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHS, PA3BUTHUA BHYTpeHHef/’I MO3UIUH JIMYHOCTH, ITaTPpUOTHU3MA U
YBaXXE€HUSA K 3aKOHY M IPABOIOPANKY, YEIIOBEKY Tpyda U CTaplIeMy ITOKOJEHHUIO, B3aHUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIEHHS K  KYJbTYpHOMY  HacleAui0 U  TpaJulusiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoe U OKPYKarollei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UILMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOLUIUX TPAAUIMOHHBIM IEHHOCTSM POCCHMCKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OTbITAa U OIbITa JIEATEIbHOCTH B MPOIECCE peanu3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCcKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOydYarollerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUIICKOTo O0IIecTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOA3aHHOCTEH, yBaX€HHWE 3aKOHA W
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3AaHUU YUEOHBIX MMPOEKTOB,
pelieHny y4eOHbBIX U TO3HABATENIbHBIX 33/]1a4, BHITIOJTHEHUH OHOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOUICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  YYUTHIBaTh B  CBOMX JCHCTBUSX  HEOOXOIUMOCTb  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IHIpOIlECCEé COBMECTHOIO BBINOJIHEHUS Y4EeOHBIX,
MO3HABATENbHBIX U HCCIENOBATENbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHS K MHEHHIO
OIIIIOHEHTOB MPU 0OCYKJICHUH CIOPHBIX BOIPOCOB OMOJIOTMUYECKOTO CO/IepKaHMS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM EATENBHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON IPayKIAHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH niepex PoamHOM, ropioctu 3a CBOM Kpai, CBOIO
Ponuny, cBO SI3bIK U KYJIBTYPY, NPOLIJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIICHUE K TPUPOAHOMY HACJICAUIO U MAMSITHUKAM MIPUPO/IbI, TOCTHKEHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMsI 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU YEJIOBEKa U
COBPEMEHHOTO 00111eCTBA;

uaciHas YOSKIEHHOCTh, TOTOBHOCTh K CITY’)KCHHUIO | 3ammuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM, CO3/IaHNIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEH CEMEMHOM KM3HU B COOTBETCTBUU € TpaauUMAMU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3/ICUCTBUS )KMBOM MPUPOJIBI M €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KauecTBa TBOPUYECKON JTUYHOCTH;

5) ¢u3nyeckoro BocnUTAaHUS, (OPMHPOBAHHSI KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHHE U pean3alus 370pOBoro u 6e3omacHoro odpasa Ku3HH (37I0POBOE MMUTAHUE,
coOIoicHHe TUTUEHUYECKUX MPAaBHJI U HOPM, cOalaHCUPOBAHHBIN PEXKUM 3aHATHH U OTHAbIXA,
perynspHas ¢u3nyeckass AaKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IMICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTH MpaBWJI HHIUBUAYAIBHOTO H KOJUIEKTUBHOTO ©0€30I11acHOTO
MOBEJICHUS B CUTYallUsIX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JTOICH;

OCO3HAHHE TMOCIEACTBUI M HENpPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPeOJICHUS aTKOToJs,
HAapKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPy 10.1t00ue;

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATD, TNIAHUPOBATH 1 CAMOCTOSITENILHO BBITIONHSATh TAKYIO AESITEIbHOCTD;

UHTEpEC K pa3uyHbIM cdepam NpodeccHuoHaANbHON AeATeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBII BBIOOpP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCel
KU3HU;

7) 3K0JIOrH4eCcKOro BOCIHTAHMUSI:

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOIICHHE K MPUPOJe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHMS;



MOBBILIEHUE YPOBHS AKOJOTUYECKOW KyJIbTYpbl: NPUOOPETEHHE OINbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJICJICTBUI JUIs1 OKPYXKAIOLIEH Cpelbl;

OCO3HAHME TJIO0ATBHOIO XapakTepa OSKOJOTHYECKUX MpoOIeM M IMyTel WX pPEelIeHHS;

COCOOHOCTh MCIIONB30BaTh prUoOpeTacMble MPH U3yYCHUN OMOJIOTUU 3HAHUS M YMEHUS
IpU pEUIeHUH TPoOJIeM, CBSI3aHHBIX C PALMOHATBHBIM IPHUPOJOIOIB30BaHUEM (COOIIOIEHUE
IIpaBWJI NOBEAEHUS B IPUPOJIE, HANPABICHHBIX Ha COXpPaHEHHE PaBHOBECHS B SKOCUCTEMaX,
OXpaHy BHJIOB, IKOCHCTEM, OHOC(hEpHI);

aKTUBHOE HEIpUSITHE ACUCTBUM, MPUHOCAUIMX BpEJ] OKpYXKarolled HpUpOJHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJIOTMYECKHUE IMOCIEACTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U NPEJOTBPAILATD HX;

HaJIM4ue Pa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, HSKOJIOTMUYECKON KyJIbTYphl, OIIbITA
NESITeIbHOCTH  DKOJIOTUYECKON  HamlpaBlI€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCA MMM B
M03HABATEIbHONW, KOMMYHMKaTUBHOW U COLMAJIbHOM NPAKTHKE, TOTOBHOCTU K YYacTHIO B
MIPAKTUYECKON IEATEIBHOCTH IKOJIOTMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI' O MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHON TPAaKTUKM, OCHOBAHHOTO Ha JWajlore KyjabTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIbCKON KYJIBTYpPHI KaK CpeICTBa B3aUMOJACHCTBUS
MEXAY JIOAbMH U TIO3HAHUSI MUPA;

MOHMMaHHe crneun@uky OWOJOTMM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIUIEHHMS], CO3/IaHUH LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroleM
MHpEe KaK O €IUHCTBE NPUPOJIbl, YEIOBEKa U OOIlIecTBa, B IO3HAHWUU TPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH ITPOOJIEM COXpaHEHHsI IPUPOHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTU OMOJIOTMU ISl COBPEMEHHOM IMBHJIM3AILMM: OOECleYeHus
HOBOT'O YPOBHSI Pa3BUTUS MEIULMHBI, CO3/aHUE MEPCHEKTHUBHBIX OMOTEXHOJOIHH, CIOCOOHBIX
pelaTh pecypcHble IpoOJeMbl Pa3BUTHUS YEIOBEYECTBA, MMOMCKA ITyTEH BBIXOAA U3 INI0OAIBHBIX
9KOJIOTMYECKUX MPOoOIeM U oOecriedeHus epexoa K yCTOHUNBOMY pa3BUTHIO, pallMOHAIBHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKMX 3HAHMM B IEJAX MOBBILICHUs 0OLIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM YacTH (PyHKIHMOHAJIBHON
IpaMOTHOCTH OOyuaromuxcs, GopMupyeMoi npu U3y4eHur OUoJIoTuH;

[IOHMMAaHHUE CYUIHOCTH METOJOB IO3HAHMs, MWCIHOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh I0JIydaeMble 3HAaHUS [UId aHajau3a U OOBSICHEHUS SBIICHUI
OKpYXXAIOILEro MHpa U IMPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHue JenaTb OOOCHOBAaHHBIE
3aKJIIOYEHUST Ha OCHOBE HAy4yHbIX (JAKTOB M HMMEIOIIUXCSA JAHHBIX C LEJIbI0 IOJIyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJb30BaTh OHOJOIMUYECKHE 3HAHMS Ul pelleHUs
po6JieM B pealibHbIX KU3HEHHBIX CUTYALUX;

OCO3HAHME IIEHHOCTU HAay4YHON JeSATENbHOCTH, TOTOBHOCTh OCYIIECTBJIATh IPOEKTHYIO U
HCCIIEI0BATENILCKYIO IeSATEIbHOCTh MHIAMBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPBIBHOMY O00pa30BaHHI0O M €aMOOOPa30BaHUIO, K
aKTUBHOMY TIIOJYYE€HUIO HOBBIX 3HaHUI MO OHOJOTMM B COOTBETCTBUM C >KU3HCHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI



MertanpeaqMeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTro mpeaMeTra «BHOJOrus» BKIIOYAIOT:
3HaYMMble JUIA  (OPMHUPOBAHMSA MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXAUCHUILUIMHAPHBIC
(MexTpeAMETHBIE) 00IIEHAYYHbIE TOHATHS, OTPAXKAIOILIUE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUpa
)41 CHCI_[I/I(bI/IKy MCTOAOB NO3HAHUA, UCIIOJIBL3YCMbBIX B CCTCCTBCHHBIX HayKax (BGH_IGCTBO, OHECpru,
SIBJICHUE, IPOLIECC, CUCTEMa, HAy4HbIH (AKT, NPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, MCCIEOBaHUE, HAOIMIOACHUE, M3MEpPEHHEe, IKCIIEPHUMEHT U JIPYTue); YHHBEpCallbHBIC
yueOHble NeiicTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC, PETyISTHBHBIE), 00ECIICUNBAIOIINE
(dbopmupoBanre (YHKIMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYyJaroIIuXcs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWUSA U YHUBEpCAIbHbIE Yy4YeOHbIE JAEWCTBHUA B I03HABATEJIBbHOU U
COLIMAJIBHON MTPAKTHKE.

B pesynprate wusydeHuss OWOJOTMM Ha YPOBHE CpEAHEro oO0miero ooOpa3oBaHUS Y
obOyuarorierocs OyayT copMHUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAIbHBIE y4eOHbBIC ICUCTBUS,
KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS, pETYJISTUBHbIE YHHUBEpCAIbHbBIE
yqe6HHe ﬂeﬁCTBHﬂ, COBMCCTHAA ACATCIbHOCTbD.

MeramnpeaqMeTHbIe pe3ylbTaThl OCBOSHHUS NPOTPAMMBI CPEIHEr0 00mero oO0pa3oBaHMUS
JAOJIKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I MOo3HaBaTCJIbHbBIMU )IeﬁCTBHﬂMH:

1) 6a3oBbIe JIOrHYeCKHE ACHCTBHUS:

CaMOCTOSTENIEHO (HOPMYITHPOBATh M aKTyalIH3HpOBaTh MpoOIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

HCII0JIB30BAaTh ITPU OCBOCHUU 3HaHUHU HpI/IéMI)I JJIOTHYCCKOT'O MBIIIJICHU ST (aHaJ'II/ISa, CHHTE34,
CpaBHEHHUA, KiIaccupUKaUKM, OOO0OIIEHUS), PACKPBIBATh CMBICT OWOJOTHYECKUX TOHSATUI
(BBIICTATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATD CBS3H C IPYTUMHU TIOHSATHSIMH);

OTIpENIeNATh LENH JCATEIbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUH WX IOCTIDKEHHS,
COOTHOCHTD PE3YJIbTaThl JEITEIBHOCTH C TIOCTABICHHBIMU LIEISIMU;

WCIIONb30BaTh OWOJIOTUYECKHAE TOHSATHS Uil OOBSCHEHHS (AKTOB M SIBICHUW >KHUBOM
TIPUPOIBL;

CTPOUTH JIOTHUYECKHUE PACCYKICHUS (MHAYKTHBHBIC, ICTYKTHBHBIC, TI0 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA JUIs TPEJICTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHOIICHUH B M3Y4YaeMBIX OMOJIOTMYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEYHI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PELICHHS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIIMXCS MaTepHaIbHBIX
Y HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATCIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB IEIISM,
OILICHUBATh PUCKH MOCIIEICTBUI JIEATEILHOCTH,

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX pEATbHOIO, BUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aWMOJICHCTBHSI;

pa3BHUBaTh KPEATUBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeiCTBHSA:

BIIJIETh HABBIKAMHU Y4e€OHO-HCCIIEI0BATENbCKOW M MPOEKTHON NIEATENHHOCTH, HaBBIKAMU
paszpeliieHus mpoodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHMCKY METOJIOB
pelIeHns MPaKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOIOB MIO3HAHUS;



WCIIOJIb30BAaTh Pa3lIMYHbIE BUJBI JICATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHUIO B YYEOHBIX CHTYalHMsIX, B TOM YHCJE TpU
CO3JaHUH Y4EOHBIX U COIMAIILHBIX TPOEKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATEIHHON MEATEIHHOCTH U
KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJHM3WpOBAaTh 3ajady, BBIJIBUTATh
TUIOTE3Y €€ PEIICHHUs, HAXOIUTh apTyMEHTHI JIJIS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH, 33a/1aBATh
MapaMeTpbl U KPUTSPUU PEIICHHUS;

AQHAJIM3UPOBATH IMOJTYIYCHHBIC B XO/I€ PEIICHUS 3a/1a9H PE3YJIbTaThl, KPUTUICCKH OICHUBATH
WX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIUsM, OIICHUBATH TPHOOPETEHHBIN OIIHIT,

OCYIIIECTBIISATh IEJICHANPABICHHBIN TIONCK IEPeHOCa CPEICTB M CIIOCOOOB JICHUCTBHS B
poheCcCHOHANBHYIO CPENyY;

YMETh TIEPCHOCUTh 3HAHWS B  TIO3HABATCIBLHYID M  MNPAKTHYECKYIO  00JIaCTH
KU3ZHECITCILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TNpeJlaraTh OPUTHHAJIBHBIC IOJXOJBI M PEIICHUS, CTaBUTh
pOoOJIeMBI M 3aJ1a4H, JIOTYCKAIOINE ATbTePHATHBHBIC PEIICHUS.

3) pabora ¢ undopmaIUeii:

OpUEHTHPOBATHCSA B PA3IMYHbIX MCTOYHMKAX HMHpopmanuu (Tekcre ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHON JTUTEpaType, OMOJIOTHYECKUX CIIOBAPSIX W CIIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbBIX, B VIHTepHeTe), aHaTM3UpoOBaTh WH(OPMAIMIO Pa3TUYHBIX BUIOB W (opm
MIpe/ICTaBICHUSI, KPUTUYECKHU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampockl M NPUMEHATh pa3IMYHble METOAbI MpPU TMOUCKE U OTOOpe
Oounosornueckoi nHpopManuu, He0OOXOMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOIb30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpAaTh ONTUMANbHYIO (OpMY NPEICTABICHUS OHOJIOTHYECKOMN
nHpopManuu (cxembl, TpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE cpeAcTBa Ipu paboTe ¢ OMOJIOTHYECKOM
uHpopmanuen: NPUMEHATh XUMHUYECKUe, (PU3MUecKue U MaTeMaTUYeCKUE 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU pACIO3HABaHMS M 3alluThl HH(opManuu, WHPOPMAIMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiageHHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€l CTBUSAMM:

1) obmmenne:

OCYILIECTBIISITh KOMMYHUKAIIUUA BO BCeX cpepax KM3HU, aKTUBHO Y4acTBOBATH B JTUAJIOTE
WIM TUCKYCCHUU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CYXJECHHUS OTHOCUTEIIbHO BBITIOJHEHUS TMpeajaraeMoil 3aJaud, Yy4YUTHIBATH HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WM TUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBa OOIIEHHUS, MOHWMAaTh 3HAYEHHE COIMATBHBIX
3HAKOB, MPEANOCHIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYaAIlU, YMETh CMITr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIAJIETh PA3JIMYHBIMH croco0amMy OOIIEHUS U B3aMMOACUCTBUS, NOHUMATh HAMEpPEHHS
JPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIIEHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOHM BO3PAKCHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eSITeIbHOCTD:

[IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAMBUIYaIbHOW pabOTHI IpH
pemeHn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOJCHCTBUS MPH PEIICHUH Y4eOHOH 3a1aun;

BBIOMpATh TEMATHKY M METOABI COBMECTHBIX NEHCTBHH C y4ETOM OOLIMX MHTEPECOB M
BO3MOYHOCTEHN Ka)/I0T0 WiEHa KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOW JESTeNIbHOCTH, OpPraHWU30BBIBATb WU KOOPAMHHPOBATH
JEUCTBHS 0 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, pacCpelessaTh PO ¢ Y4ETOM MHEHUI
YYaCTHUKOB, OOCYXJaTh pe3y/bTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO YyYaCTHUKA KOMaH/bl B OO pe3ynbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE NMPOEKTHI, OLEHUBATh WJEH C MO3UIMHU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTpPATETHMYECKOE TMOBEJACHHWE B pPA3IMYHBIX CHUTYalMsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiageHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMH el CTBUSIMU:

1) camoopranu3auusi:

WCIO0JIb30BaTh OHMOJIOTMYECKHE 3HAHUS Ui BBIIBICHHMS MpOOJIeM U HUX pELIeHUs B
AKHU3HEHHBIX U YU4EOHBIX CUTYyaLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHWUM 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKax M0 OTHOILIEHUIO K >KMBOM NPUPOJAE, CBOEMY 3JI0POBBI0 U 3JJ0POBBIO
OKpYXaroIlnX;

CaMOCTOSTEJIBHO OCYILECTBJIATh IMO3HABATENIBHYIO JEATEIbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh W (HOPMYIMPOBATH COOCTBEHHBIC 3ala4ll B 00pa30BaTEIbHOW JCATEIHHOCTH |
AKHU3HEHHBIX CUTYaLUX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH pelIeHHs NpoOieMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAOUYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paclIupATh PaMKH y4€OHOTO IIpeMETa Ha OCHOBE JIMYHBIX MPEAINIOYTECHUH;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHMIO M IPOSIBIICHUIO IIUPOKOM 3pYIUIIMK B Pa3HbIX 00JacTIX
3HaHUMH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LIEIISM;

BJIaJIeTh HAaBbIKAMM TO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBHUN
U MBICTIMTEBHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUH, MCIIOJIL30BATh MPUEMBI pediaekcun
JUIsl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO pEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHMMATh PELIEHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U ApIYMEHTHI APYTUX [IPU aHATIU3€ PE3YIbTATOB JEATEIBHOCTH;



3) npuHsiTHE cCe0s1 U IPYTHUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPaABO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C ITO3ULIMHU JIPYrOro YeI0BeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHS COJEpXaHUS y4eOHOro mpeamera «buomorus» Ha
yriy0IEHHOM YpOBHE OPHEHTUPOBAHBI Ha 00ecrieueHne MpoPIIBHOTO 00YICeHUS 00yJIarOIIIXCs
onosornu. OHM BKITIOYAIOT: crenuduyeckue A OHOJIOrH HaydHbIE 3HAHHSI, YMEHHS U CIIOCOOBI
JEWCTBUI 1O OCBOCHUIO, HHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI IESTEIHHOCTH TIO
MOJIYYECHUIO HOBBIX 3HAHUH M WX NMPUMECHCHHIO B PA3JIMYHBIX yYCOHBIX, a TAKKE B PEATbHBIX
KU3HEHHBIX CUTYyarusax. [IpeaMeTHbIe pe3yabTaThl MPEACTABICHBI 110 TOJIaM H3yYeHUSI.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS yaeOHOTO penmeTa «buonorus» B 10 knacce momxHbI
OTpakaTh:

Cc(OPMHUPOBAHHOCTH 3HAHHUIA O MECTE M POJIM OMOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAHUY €CTECTBEHHO-HAYYHOIH KapTHHBI MUPA, B IO3HAHUH 3aKOHOB IPUPOJIBI M PEIIICHUN
po0JIeM parMOHAIFHOTO MPUPOIOTIONB30BAHMUS, O BKIIAIE POCCUHUCKUX M 3apyOeKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOUN OHMOJIOTMYECKMX 3HAHWH, KOTOpas BKIOYAET: OCHOBOTOJATAIOIINE
OMOJIOTHYECKAE TEPMHUHBI W TIOHSATHA (JKW3HB, KJIETKA, OpPTraHh3M, MeTa0OoJM3M, TOMEOCTas,
CaMOPETYIISIINS, CAMOBOCIIPOM3BEICHNE, HACTICICTBEHHOCTh, N3MEHUYMBOCTh, POCT U Pa3BHTHE),
ouonormueckue teopuu (kierouynass teopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenus (H. M. BaBumoBa — o mieHTpax
MHOT000pa3us U MPOUCXOKIACHHUS KYJIbTYPHBIX PacTEHHUH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACHIEIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW w3meHunBoctd H. WM. BaBwmiioBa), mpHHIIMIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAaMHU HAYyYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAHUSX KUBBIX 00bEKTOB (ONKCaHUE, U3MEepeHue, HaOII0AeHEe, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLHICCTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcJe OakTepuid, rpubOB, pacTeHMUIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB KUBHEACITEIbHOCTH, TPOTEKAIOIIUX B OPraHu3Max paCTeHUIA, J)KUBOTHBIX U YEJIOBEKa,
OMOJIOTHYECKHX MTPOIIECCOB: OOMEHA BEIIEeCTB (METa0O0IM3M), IPEBPAILICHUS SHEPTUH, OPOIKECHHUSI,
aBTOTPO(PHOTO U TeTepOTPOPHOrO TUMOB MUTAHUS, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, sMOpHuoreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, pPa3MHOKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHuM3Ma (OHTOTEHEe3a), B3aMMOJEWCTBUS T'€HOB, T€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOO0DA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3U MEXK]y OPraHOMJIAMHU KJIETKH M HUX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKIUIMH, MEXIY OpraHaMu U CUCTEMaMH OPraHOB Y
pacTeHMii, >KMBOTHBIX M YeJOBeKa W HMX (QPYHKIHUSIMH, MEKIYy CHCTEMaMH OPraHOB M HUX
GYHKIUSAMHE, MEXIy STanmamMu oOMEeHa BEHIeCTB, dTalaMH KJIETOYHOTO IMKIA M YKU3HEHHBIX
[UKIIOB OPraHW3MOB, JTanaMd AMOPHUOHATIBHOTO pa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(eHoTUIIOM U (pakTOpaMu cpesibl 0OUTaHMS;



YMEHHE BBISBISITH OTIUYHUTEIBHBIC MPU3HAKHA JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUIsl IOKa3aTeIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTEMATHUUYECKUX TPYIIL;

YMEHHUE periaTh OMOJIOTUISCKUE 3a/1a4H, BBISBIISTH IPUYUHHO-CIICACTBEHHBIE CBSI3U MEKTY
HCCIICTyeMbIMU OMOJIOTHYECKUMU TPOIIECCAMU U SIBIICHUSMHU, JIEJIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHHUU TOJIYYEHHBIX PE3YIbTaTOB;

YMCHHE BBIMOJHATH JIA0OPATOPHBIC W MPAKTUYCCKHE PaOOTHI, COONIIOIATh MpaBWIa MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTAaTh TUIIOTE3bI, NPOBEPSITh HX OKCIECPUMEHTAIBHBIMH CPEIICTBAMH,
bopMyIUpys 1eNTh HCCIISI0BAHNS, aHATU3UPOBATH TIOJTydCHHBIC PE3Y/IbTATHI U JIeTIaTh BHIBOIBI;

yMEHHE y4acTBOBaTh B y4eOHO-UCCIIENOBATEILCKOW paboTe 1Mo OMOJIOTHH, SKOJOTUUA U
MEJMIIMHE, TPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIMIECTB, W IyOJUYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJbTaThl HA YUCHUICCKUX KOH(EPCHIIHSX;

YMEHHE OI[EHUBATh 3TUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B 00JIaCTH OHUOJIOTHH
U MeIUIMHBI (KIIOHUPOBAHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAMPABIEHHOE HW3MEHEHUE
reHOMa M CO3/IaHHe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP OyyIieit mpodeccuoHanbHOM ASSITEIPHOCTH B
ob6sactu OMOJIOTHH, METUITMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITHCKOTO XO3SIMCTBA, TUIIIEBOI
MIPOMBIIIICHHOCTH, YIIIyOJIATh MO3HABATEIBHBIM MHTEPEC, HATIPABJICHHBIA Ha OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH MpodeccCuu U MPOJO0HKEHHE OMOJIOrHuecKoro 00pa3oBaHus B OpraHU3aIusaX
CpeIHero npo(eccuoHaaIbHOTO M BBICIIEr0 00pa30BaHus.

[IpenmMeTHbIe pe3ynbTaThl OCBOeHUs yueOHOTO npenMera «buosorus» B 11 kracce nomxHb
OTpaxarb:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe M POJIM OUMOJIOTUU B CUCTEME E€CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU 3KOJIOTMYECKHX MPOOJEM YEIOBEUYECTBA, a TAK)KE B PEUICHUH BOIMPOCOB
PaIMOHAIBHOTO MPUPOOIOIB30BAHUS, U B POPMUPOBAHUY LICHHOCTHOTO OTHOILIEHUS K PUPOJIE,
oOlIeCTBY, YeNOBEKY, O BKJAJ€ POCCUMCKHX U 3apyOexHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OHOJIOTUH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOPAasl BKIIOYACT OMpEICIICHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATalOMIUX OHOJOTMYECKMX TEPMHUHOB W TOHATHHA (BHI,
IKocucTeMa, Ouocdepa), Owonornyeckue Teopun (dBosrorMoHHas Tteopuss Y. JlapBuHa,
CUHTeTH4YecKass Teopus sBoitonuu), ydenus (A. H. CeBepuoBa — 0 HyTSX W HaIpaBlICHUSAX
ssosonnn, B.U. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHdecKoro paBHoBecus Jx. Xapau
u B. Baiinbepra, 3apogsimeBoro cxoactBa K. M. bspa), npaBuna (Mmunumyma lO. JIubGuxa,
9KOJIOIMYECKOM MUpaMUIbl SHEPTUH), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. T'unbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIaMU HAy4YHOTO T[IO3HAHUS, HCIOJB3YEeMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUAX J>KUBBIX OOBEKTOB M OKOCHCTEM (OMUCaHUE, H3MEpEeHHeE,
HaOI0IeHNE, SKCIEPUMEHT), CIOCOOAMU BBISBICHUS W OLICHKH AHTPOIOT€HHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MIPHU3HAKU: BUJOB, OHUOTEOIICHO30B, JKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TOOpa,
AIJIOTIATPUYECKOTO M CUMMIATPUIECKOTO BU000pA30BaHUS, BIUSHUS JIBIKYIINX CHII SBOJIOIHH
Ha TeHO(OH]I MOMYSAIUHN, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHMs, YepeIOBaHUs
HaMpaBJICHUH IBOJIOLMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;



yYMEHHE YCTaHABJIMBATh B3aMMOCBSI3H MEXTy TPOIIECCAMH SBOJIIOLUH, JBIDKYIIUMH CUITAMHU
AHTPOTIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX OJKOCHCTEM M TPHUCIOCOONCHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpeae oOWTaHUs, a0MOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAaX, AHTPONIOT€HHBIX N3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA pOJICTBA OPraHU3MOB PAa3HBIX CHUCTEMAaTHYECKUX TPYI,
B3aMMOCBSI3M OPTaHU3MOB M CpEIbl OOWTaHUS, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsST MHOTOO0Opa3us BHJOB M KOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
4eJI0BEUECTBA;

YMEHHUE periaTh OMOJIOTHICCKUE 3a/1a9H, BBISBIISATH IPUIHHHO-CIICACTBCHHBIE CBSI3U MEXKTY
HCCIIeTyeMBIMU OMOJIOTHYECKUMU TPOIIECCAMH U SIBJICHUSMU, JIENAaTh BBIBOJBI W MPOTHO3BI HA
OCHOBAHWU TIOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M IpaKTHUecKue paboThl, coOM0AaTh MpaBuia Ipu
pabote ¢ yueOHbIM U 1abOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, TPOBEPSITh WX OKCIECPUMEHTAIHHBIMH CPEJICTBAMU,
bopMyHpys 1IeNb UCCIIEAOBAHS, aHATTU3UPOBATH TIOJTYIeHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEIOBATEILCKON paboTe MO OWOJIOTHH, SKOJIOTHU H
MEJIMIIMHE, TPOBOJANMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIMIECTB, W IyOJUYHO IPEICTABIATH
MOJTyYEHHBIC PE3YJbTAaThl HA YUCHUICCKIX KOH(EPCHIIHSIX;

YMEHHE OIICHUBATh THIIOTE3bI M TEOPUU O TIPOUCXOXKJICHUW IKU3HHU, YEIOBEKa H
YeJIOBEUECKUX pac, O NPUYHMHAX, MOCIEACTBUSAX M CIOCO0aX TPEIOTBPANICHUS TIIOOATBHBIX
W3MEHEHUl B 6nocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oyaymiel mpohecCuoHaIbHOU EeATETLHOCTH B
obnacTu OMOJIOTHH, SKOJIOTHH, IPUPOAONOIB30BaHUS, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AWCTBA, MUIEBOI MPOMBIILICHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAaIPaBJICHHBIM HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH MPOGECCHU U MPOIOKCHHIE
OMOJIOTHYECKOTO O0pa30BaHMS B OPraHM3aIlUAX CpPEIHEr0 MNPOo(EeCCHOHATBLHOTO M BBICIIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Ipaxkruy | (uudposbie)
w/n HaumenoBanue pa3aejioB U TEM NPOrpaMMbl Beer KOHTpOJIbHBIe eCKHe 06pa3OBaTe.]II)HI)Ie
0 padoTsbI
padoThbI PECYPChI
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4EHHE 2 1
3 Buomorus kineTku
4 XuMHYecKasi OpraHu3aIys KICTKH 10
5 Crpoenue 1 pyHKIIUU KIETKU 8
6 OOmMeH BelecTB U MPEBPAIllCeHHE SHEPTUHU B KIIETKE 9 4
7 Hacneacreennas nadopManms u peanusanus e€ B KJIETKe 9
8 JKU3HEHHBIN IUKIT KIIETKU 6 1 2
9 Crtpoenue u GyHKIIMH OpraHU3MOB 17 3
10 Pa3MHOXkeHHE U pa3BUTHE OPraHU3MOB 8 3
11 I'enetnka — HayKa O HaCJIEICTBEHHOCTU U U3MEHUMBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 2
14 I'eneTnka yenoBeka 3 1
15 Cenexuus opraHu3MoB 4 3
16 buoTtexHonorus u CHUHTETUYECKask OHOTIOTHS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 3 29
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne ni/m HaumeHnoBaHue pa3iesioB U TeM MPOrpPaMMbl Kourpoabubie | IlpakTnyeckue (ungpornic)
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 3aposkIeHNE U Pa3BUTHE IBOTFOIIMOHHBIX 4
MPEACTABICHUI B OMOJIOTHH
2 MukposBomtOLus U €€ pe3yabTaThbl 14 2
3 Maxpo3BOJIIOIHUS U €€ pe3yJIbTaThI 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3emiie 15 1.5
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYy’Karolel cpenoit
Opraau3Msbl ¥ cpefia OOuTaHUs 15
DKOJIOTHS BUJOB ¥ MTOMYJISAIIAN 0.5
DKoJorusi CO00IIECTB. DKOJIOTUUECKUE CUCTEMBbI 12 0.5
10 buocdepa — rmodanpHas s3xkocucTemMa
11 UYenoBek U OKpyKaroliasi cpeia
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 0 7.5




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
KounyecTBo yacoB
Kon Jlara
IIpak
Ne TPOJa HU3y4YeHUs
THYEC DJIeKTPOHHBbIE IU(PPOBBIE
n/ Tema ypoka Bcero | bHBIE
KHe o0pa3oBaTejbHBIEPeCYPChI
n padoThI
padot
bl
b i
1 WOl OTHA KaX KOMIUIKCHAT Hayla 1 Kak 1 1 https://resh.edu.ru/subject/lesson/3827/
4acTb COBPEMEHHOT0 00I1IecTBa
https://www.youtube.com/watch?v=SoHKT

2 JKuBbIe cHCTEMBI M X CBOWCTBA 1 au2Buw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bq
bjuJindex=1 pp=iAQB

3 YpoBHeBas OpraHu3aius KUBbIX CHCTEM 1

4 HeTopitst OTKPLITHS 1 H3y eI 1 https://resh.edu.ru/subject/lesson/5383/

knetku. Knetounas Teopust

MeTo1b1 MOJEKYJISIPHON U KIIETOYHOM

ouosoruu.IIpaktudeckas padora «3yueHue https://www.youtube.com/watch?v=GzTO2
5 METOH0B KJIETOYHOH OHOJIOTUH 1 1 vLzyLA

(xpomarorpadus, snekrpodopes, list=PLgqU6VDVRpuoiTLeXclIBiRZ2J0h2B

maddepeHnnanbHoe gbjuJ index=4 pp=iAQB

uentpudyruposanue, [TLP)»

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

6 XUMHUYECKUH COCTaB KIETKU 1 fylKLc
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuJ
index=6 pp=iAQB

7 MutiepatbHbIe BIIECTBA KIETKIL, 1 https://resh.edu.ru/subject/lesson/5397/

uxOuooruueckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

OpraHuyecKkre BeIecTBa KIeTKU — OCJIKH.
Jlaboparopras pabota «OOHapyKeHHE
OEJIKOB CITOMOIIIbIO KAYECTBEHHBIX PEAKIIHI)

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=1KstGz
YECKQ
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjuJ

index=7 pp=iAQB

CgoiicTBa, K1accudukanus 1 GQyHKIMHA OENIKOB

https://www.youtube.com/watch?v=1KstGz
YECKQ
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjUJ index=7 pp=iAQB

10

OpFaHI/I‘—IeCKI/Ie BCIICCTBA KJIICTKU — YIJICBO/IbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6
OAzriw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
abjuJ

index=9 pp=iAQB

11

OpFaHI/I‘ICCKI/IC BEIICCTBA KIICTKH — JIMIIUAbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgR
QTpYbY
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B
gbjud

index=10 pp=iAQB

12

Hyxneunossie kucnotsl. JIHK nu PHK.
JlaGopaTopHnas pabora «lccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIIEJICHHBIX U3
KIIETOK

pa3IUYHbIX OPraHU3MOBY

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

13

Crpoenue u pynkunn ATO.

Hpyruenykieo3uarpudocdarst
(HT®)

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

14

CexBenupoBanue [IHK. Metoabt
T€HOMUKHU, TPAHCKPUIITOMHUKH,
MIPOTEOMUKHU

https://www.youtube.com/watch?v=BD 60
Whzvf

A
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bq



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB

bjUJindex=11 pp=iAQB

Metoapl CTPYKTYypHOU OHOJIOTHH

15 CamocrosrenpHas padorta Ne 1
"XuMH4eCKucocTaB KIETKU'"(TECT)
16 Tunel kinerok. [Ipokapuornueckas KieTka

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



https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapuoTUYECKON KIIETKHU.
[IpakTtuyeckas pabora «/3yueHune CBOWCTB
KJIETOYHOI MEeMOpaHbI»

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

18

[ToBepXHOCTHBIN anmapar KIeTKU

19

HememOpaHHbIE OpraHOUIBI KIETKH

20

HOJIyaBTOHOMHI)Ie OpraHouabl KJICTKH:
MUTOXOHJIpUH, Tu1acTuibl. JlabopaTopHas pabora
«MccnenoBanue mua3Momn3a 1 IeTIa3MoJIn3a B
PACTUTCIIBHBIX KIICTKAaX)

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

21

Crpoenue u pyHKUIUHU Aapa

22

OnHOoMeMOpaHHBIE OPTaHOUIBI KIETKH.
[TpakTuueckas padota «3yueHne IBIKEHUS
[UTOTIIIA3MBI B PACTUTEIIBHBIX KIETKAX)

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHuas pabota «3yuenune
CTPOEHUS KJIETOK PA3IMYHBIX OPraHU3MOBY»
CamocrostensHas padota Ne 2 "Ctpoenue u
(YHKIIMHA OPraHOUIOB KIETKH"

24

ACCUMWIISIIIAS ¥ TUCCUMUJISIIIASI — JIBE CTOPOHBI
merabonm3Ma. Tunbsl 0OMeHa BENIECTB.
JlaboparopHas padora «13ydyeHue
KaTaJIMTUYECKOM aKTUBHOCTH (PepPMEHTOB (Ha
MpUMepe aMUIIa3bl MM KaTajias3bl)»

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

25

depMeHTAaTUBHBII XapaKTep peaKuii
KJIETOYHOTO MeTabonu3Ma. JlabopatopHas pabota
«M3ydenue GpepMEHTaTUBHOIO PACIIEIIICHUS
MEePOKCHU/Ia BOJIOPOJIa B PACTUTENBHBIX U
KHUBOTHBIX KJIETKaX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpHI M OENKU-UHTUOUTOPHI

27 ABTOTpO(DHBIH THII 0OMEHA BEIIECTB
28 dorocunre3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopras pabota «CpaBHeHUE
poIeccoB POTOCHHTE3A U XEMOCHHTE3a)»
AnaspoOHbIe Oprann3Mbl. Busl OpoxeHus.
30 JlabopaTopras pabota «CpaBHEHHE MTPOIECCOB
OpOXEHUS U TBIXaHUS
31 AA9POGHEIC OPraHH3MEI. ITAIIbI SHEPICTHICCKOTO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
32 DHeprus MeMOpPaHHOTO IpaIne€HTa MPOTOHOB.
Cunre3 AT®: pabora npotoHHOU AT®-crHTa3bI
33 Peakuuu MmaTpuuHOro CMHTE3a
34 Tpauckpurius — MaTpuunbiii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsaius u e€ sTarnbl https://resh.edu.ru/subject/lesson/3917/
36 Koauposarie amuHokucior. Pob pdocom b https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranu3anys reHoMa y IPOKapHoOT B DYKapUOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MouiekynsapHble MEXaHU3MBI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrositenbHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB ¥ 3Hepruu”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
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D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU U

39 obnuraTHbIe Tapa3uThl. [IpakTHueckas padoTta https://resh.edu.ru/subject/lesson/3939/
«Co3nanue MoIeNu BUPYyCa»
40 BnpyCHBUIe 3a007IBANN IENOBEIA, KHBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 HanorexHogornu B OMOJIOTHH Y MEQULIHE
42 JKU3HEHHBIN LIUKIT KIIETKH https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JJTHK
Xpomocomsl. JTaboparopras padora «M3yuenune https://www.voutube.ctom/watch"? V:-kTF5eSI(?JA
44 XPOMOCOM Ha TOTOBBIX MUKPOTIPENIAPaTax» !|st:PLqU6VPvauo|TLeXcIB|R22J0h2 BgbjuJ
index=13 pp=iAQB
45 Jlenenue KJIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kieTok. KaproknHes U UTOKUHES.
46 JlabopaTtopHas pabora «Habmronenne Mutosa B
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpernaparax)»»
Pery 113 KUSHEHHOO LKA KICTOK https://www.voutube.corp/watch?\{:quhESOXFL
47 Korrposiast padora Ne 1 "Krera” W I|st:PLqU6YDvau0|TLeXcIBlRZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHusMm Kak eIMHOE 1eJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabota

«M3ydeHne TKaHEN pacTeHUI»
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
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https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
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https://resh.edu.ru/subject/lesson/6770/

TkaHu )KMUBOTHBIX U yenoBeka. JlaboparopHas

50 . 1
pabota «/3y4ueHne TkaHel KUBOTHBIX)
Opransel. CucreMsl opraHos. JlaboparopHast
ol pabota «/3y4eHrne opraHoB IBETKOBOTO 1
pacTeHus»
52 Omnopa Tena opranu3MoB 1
53 JIBM>KEHUE OPraHU3MOB https://resh.edu.ru/subject/lesson/6769/
o4 [Intanue opranu3mMoB
5 5 IInTanye No3BOHOYHEIX KUBOTHLIX. 1
HnmeBapHTeanas{ CHUCTEMA YCJIOBCKA
56 JIpIXaHuE OpraHMu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 HBIX&HI/Ie IIO3BOHOYHBIX JKUBOTHBIX U YCJIOBECKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcrmopT BEIIecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpopetiocHast CHCTeMa [103B0HOHBIX KHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
1 4YCJIOBCKa
60 Brienenue y opranusmMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cucTema yernoBeka 1
63 Pa3znpaxxuMocTs U perynsauus y opraHu3MoB 1
64 I'ymopastbHas perysilits it SHIOKpHHHAS 1 https://resh.edu.ru/subject/lesson/2458/
CHUCTEMA KMBOTHBIX N YCJIIOBCKA
65 ®opMBbI pa3MHOKEHUSI OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3MHOK€EHNE 1
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

I'amerorenes. OOpa3oBaHUE M Pa3BUTHE TIOJIOBBIX
kietok. JlaboparopHas pabora «M3ydenue
CTPOCHHA ITOJIOBBIX KJIICTOK Ha 'OTOBBIX
MUKpOIIpenapaTax»

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

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

70

3axiagKka OpraHoB U TKaHEW U3 3apO/IbIILIEBbIX
JIUCTKOB

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

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

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap011511neﬁ IIO3BOHOYHBIX ) KUBOTHBIX»

72

Pa3sMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnas pabora «CTpoeHHE OPraHoOB
Pa3MHOKEHUS BBICHIMX pacTeHui» KU3HEeHHbIE
nuKIIbl pacteHui. CamocTosiTennbHas padoTa No
4"Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB"

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

73

HcTopus cTaHOBIEHUS U Pa3BUTHUS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI T€HETHUKH.
JlabopaTtopHnas padoTta «JIpo3odmuia kak 0ObEKT
TCHETUYECKUX UCCIIETOBAHMID

75

3aKOHOMEPHOCTH HACJIEN0BaHUS IIPU3HAKOB.
Monorubpunnoe ckpemuBanue. IIpaktuaeckas
paborta "U3ydyeHue pe3ynpTaToB
MOHOTHOPUHOTO CKpEIUBaHUs Y Apo30(uist"

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

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCUIUBAaHUA

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



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Ananusupyrouiee ckpeuuBanue. Henomnnoe

77 1
JOMHHUPOBAHHE
JurubpunHoe ckpeuruBanue. [Ipakruaeckas
78 paboTa «/3yueHre pe3ybTaToB AUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHUS Y APO30(HUITBD)
79 LurozoriHieckite 0CHOBbI AHrHOpHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Perenne 3amaq mo reHeTHKe
80 CreruieHHO HacJIeZI0BaHUE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAs TEOPHS HACJIEACTBEHHOCTH 1
82 I'enernka mosa 1
83 I'eHOTHI KaK 1IEJIOCTHAS CUCTEMA 1
['eHeTMYECKMIT KOHTPOJIb PA3BUTHS PACTEHU,
84 YKUBOTHBIX U YeJloBeKa Perrenue 3a1ad mo 1
TCHETHUKE.
85 V3MeHYHBOCTh TPU3HAKOB. BH/IbI H3MECHUHUBOCTH https://resh.edu.ru/subject/lesson/5387/
86 Mo audukanroHHass H3MEHYUBOCTD https://resh.edu.ru/subject/lesson/5387/
BapuanmoHHBI# psi v BapUalioHHasi KpUBasi.
JIabopatopHas pabora «lccinenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHYHBOCTH. [locTpoeHNE BapHallMOHHOTO
pslla U BapUallMOHHOU KPUBOM»
88 PenoTHIIHeCkas H3MEHTHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS N3MEHUYNBOCTD
MyrarnmoHHast ©I3MEHUYUBOCTh. [IpakTnyeckas
89 pabota «Myranmu y 1po30Quis! (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»



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

3aKOHOMEPHOCTH MYTaLlUOHHOT'O IIPOLECCA.

90
DIUreHeTHKA U IUTCHOMHKA

91 Fereritka enonera. Ipaxrirecias pf60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBieHUe U aHAIHA3 POJIOCIIOBHOM

92 MeToabl MEUIIMHCKOM TeHETHKU https://resh.edu.ru/subject/lesson/3653/
3HaYCHUE MEIUIIUHCKON TEHETHKH B

03 MIPEOTBPAICHUH U JICYCHUH ICHETUIECKUX
3a00JIeBaHMI Y€JIOBEKa. CaMOCTOsTENbHAs paboTa
Ne 5 "T'enetuka"
OcHoBHBIE IOHATHSA ceNieknuu. JlabopaTopHas

94 pabota «3ydeHue copToB KYIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHuil ¥ IOPO JOMAIITHUX KHBOTHBIX
MeTtomp! cenekMoHHOM paboThl. JlabopaTopHas

95 paboTta «3ydyeHne METOI0B CEICKIHH https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JLOCTIOKEHIA CeNeKILH PACTCHHH 1 mHBOTHfIX' https://resh.edu.ru/subject/lesson/3861/
[Tpaktuyeckas padora «[IpuBHuBKa pacTeHUI»

97 CoxpaHeHHe, U3y4CHHE U MCIIOJIb30BaHHE
TCHETUYECKUX PECYPCOB
broTexHoI0THS KaKk HayKa U OTPAaCib

98 npou3BocTBa. [IpakTudeckas paborta «M3yueHue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIC HAINPABJICHUS] CHHTECTUYECKOH
OouoJorHH

100 | XpomocoMHas ¥ TeHHasi MHXEHEpHs

101 Menmuiackre 6rnotexHosoruu KonTpoapHast

pabota Ne 2 "T'enetuka u cenexkuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
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OBomononHas teopust Y. Jlapsuna

JBroKylye Cuiibl 3BOJIIOIMHU BUIOB 110 Y. /lapBuny

Bopnrba 3a cyiecTBoOBaHNE, €CTECTBEHHBINA  HCKYCCTBEHHBIN 0TOOP

(DOpMI/IpOBaHI/IC CHHTETUUECKOM TEOPHHU 3BOJTOIHNU

OTamnsl SBOJIIOLIMOHHOIO ITponecca: MUKPOIBOIOLUA U MaKPOI3BOJIIOLNA

OO B~ W[IN|

HOHYJ'IHI_[I/IH — JJICMCHTAapHaA CANHHIIA SBOJIFOIINHU

N e N = =N S =

3akoH reHeruyeckoro pasHoBecus J[x. Xapau, B. BaiinGepra.
JlaboparopHas paboTa «BrisiBIeHHE U3MEHYHBOCTH y 0COOEH OJTHOTO
BHUJIa»

0.5

OneMeHTapHble (HaKTOPBI 3BOTIOLUN

D¢ ekt ocHoBartenst. ekt OyThIIIOUHOTO TOPIIBIIIKA

10

Murpauuu. M3omsumu nonyasiuii: reorpapuydeckasi, Onogoruueckas




11 EctecTBeHHbII 0TOOp — HaNPaBIAIOMUN (HAKTOP IBOIIOLIH 1

12 [TooBoit 0TOOP
[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK pe3yabTaT MUKPOIBOIIOIHH.

13 JIaGopatopHas pabota «3ydenne apoMop(o30B ¥ UANOATANTAIIH Y 1 0.5
pacTEHUN U KUBOTHBIX»

[Tpumeps! IPUCTIOCOOICHHUH Y OPTraHU3MOB: MOP(OJIOTHYECKHE,

14 ¢uznonoruyeckue, OMOXUMHUECKUE, oBeeHuYeckue. JlabopaTtopHas 1 05
pabora «IIpucnocoOieHust OpraHu3MOB U UX OTHOCHUTEIIbHAS '
11eTIECO00Pa3HOCTH

15 Bupn, ero kpurepun u ctpykrypa. Jlaboparopuas pabora «CpaBHeHUE 1 05
BHJIOB 10 MOP(OJIOTHIECKOMY KPUTEPHIOH

16 CtpykTypa BHIa 1

17 Bunoo6pa3oBanue kak pe3ybTaT MEKPOIBOJIOINN 1

18 CBs13b MUKPO3BOJIIOIMH U STTUIEMHUOJIOTHHI 1

19 MakponsBosmtonus. [TaneoHTom0ornYecKre MeTo bl H3y4EHHUS SBOJIOIHH 1

20 buoreorpaduyueckue MeTOIbI U3yYEHUS IBOTIOIUN 1

21 OMOPHUOJIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHUECKHE METOTbI 1
W3YUYCHHSI SBOJIOIIAN

99 MonexynsipHO-TeHEeTHIeCKUE, ONOXMMUYECKHE U MaTEMAaTUICCKHE 1
METO/TbI U3YUCHHUS IBOJIIOIIUU

23 OO01re 3aKOHOMEPHOCTH BOJTIOIIUN 1

24 AnantuBHas paauaiys. HepaBHOMEPHOCTb TEMITOB SBOJIIOIIUU 1

25 Hay4HbIe rUIIOTE3bI IPOUCXOKACHUS KU3HHU Ha 3emiie 1

26 JloHay4dHBIE IIPEICTABICHUS O 3apPOXKACHUN )KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPraHUYECKOH IBOIIOLIMHI 1

28 ['unoTtessl 3apoxKACHUS )KU3HU 1




Uctopus 3emmu u MmeTo bl € n3ydenus. JlaboparopHas padbora

29 «M3y4yeHne u ONUCaHKNE UCKOTIAeMBIX OCTATKOB JJPEBHUX OPraHU3MOB) L 05

30 HavanpHble 3Tansl opraHuyueckoil 3BOIOLUN

31 DBOJIIOIHS YYKAPHOT 1
OCHOBHBIE 3TaITbI YBOJIIOIMH PACTUTEIIBHOTO MUpa. [IpakTrueckas

32 pabota «/3yueHre 0COOCHHOCTEH CTPOSHHSI PACTEHHI Pa3HBIX 1 0.5
OTJIEIIOBY

33 OCHOBHBIE 3Tl YBOJIOIMN )KHBOTHOTO MUPA 1

34 OBodronus KUBOTHBIX. [IpakTrueckas padota «M3yueHue 1 05
O0COOCHHOCTEH CTPOCHHS TTO3BOHOYHBIX KUBOTHBIX)

35 PazButne x)u3aM Ha 3emiie 1Mo dpaM H MeproIaM 1

36 MaccoBble BEIMAPaHUSI — YKOJIOTHYECKUE KPH3UCHI TIPOIILIOTO 1

37 CoBpeMeHHBIN IKOJIOTHIECKUN KPU3HC, €r0 0COOCHHOCTH 1

38 CoBpeMeHHas cHcTeMa OPraHUYeCKOTO MPOIILIOTO 1

39 OCHOBHBIE CUCTEMATHYECKUE TPYIIITBI OPraHu3MOB 1

40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKE 1

41 PazButHe npencTaBieHn 0 MPOUCXOXKICHUHN YeJIOBEKa 1
MecTo yenoBeka B CUCTEME OpraHnueckoro mupa. Jlaboparopuas

42 pabota «M3ydyeHue 0ocoOEHHOCTEH CTPOCHUS CKEJIeTa YeIIOBEKa, 1 0.5
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)

43 JIBUKyIIKe CUIIbl aHTPOTIOTeHe3a 1

44 CooTHolieHne OHMOJIOTHYECKUX M COIUANBHBIX (DAKTOPOB B 1
aHTpPOTIOTEHE3e

45 OcHOBHBIE CTaJIUU AaHTPOTIOTEHE3a

46 [TaneoreneTrka 1 najeoreHOMHUKa

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa




Yenoseueckue packl. [Ipaktuueckas padora «/3ydeHne 3K0I0THIeCKIX

48 . 1 0.5
ajlanTalui 4YeJIoBeKa»

49 MeXIuCUUIUTMHAPHBIE METO/IbI aHTPOTIOJIOTUH

50 3apokIeHNE U Pa3BUTUE IKOJIOTUHU 1

51 Mertonpl sxosoruu. JlaboparopHas padota «3ydeHue MeTo10B 1 05
HKOJIOTUIECKUX UCCIIETOBAHUIDY

52 3HadeHne YKOJIOTMYECKUX 3HAHUHN I 4EI0BEKA 1

53 OKkonorndeckue GaxTopsl 1
Abunotnueckue pakTopsl. CBET Kak IKOJIOTHUYECKUH (aKTop.

54 JlabopaTtopHas paboTta «BeIsiBIEHHE TPUCTIOCOOIEHNI OPTaHU3MOB K 1 0.5
BIIMSTHHIO CBETA»
Abuotnueckue pakropsl. Temneparypa Kak 9K0JIOrHUecKuil hakTop.

55 JlabopaTtopHast paboTa «BpisBieHHE MTPUCTIOCOOIEHNN OPraHU3MOB K 1 0.5
BIIUSIHUIO TEMIIEPATYPHI»
AbGuoTtndeckue HakTopsl. BIaxkHOCTh KakK AKOJIOTHYECKUH (HaKkTop.

56 JlaboparopHas paboTa «AHaTOMUYeCKHEe 0COOEHHOCTH PACTEHUH U3 1 0.5
Pa3HbIX MECT OOUTAHUSD

57 Cpensl 0OuTaHUs OpraHU3MOB 1

58 buonorunueckue puTMbl 1

59 JKusneHnHsie GOpMbI OPraHu3MOB 1

60 buotnueckue dakTopsl 1

61 3HaueHne OMOTUYECKUX B3aUMO/ICHCTBHM /U1 CYIIIECTBOBAHUS 1
OpraHu3MOB B cpefie 0OUTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKH MOMYIISALUN 1

63 OcCHOBHBIE NTOKA3aTeNH MOMYJIALUU: YUCIEHHOCTh, INIOTHOCTb, 1

BO3pacCTHad 1 1OJIOBasA CTPYKTYpa




OcHOBHBIE ITOKA3aTEIH MOMYISALUN: POKIAEMOCTb, IPUPOCT, TEMII

o4 pocra, CMEpTHOCTh, MUTpAIHU 1

65 DKoJIOTUYECKast CTPYKTYpa MOMYIISIAN

66 JlnHaMuKa MOMYJSALIUN U €€ peryssius 1

67 KpuBsie pocta uncieHHOCTH nomyssiui. KpuBbie BEIKUBaHUS

68 Dkonoruveckast Huma Buja. Jlaboparopnas padora «IIpucnocodnenus 1 05
CeMsIH PacTEHHH K PacCeIeHUIO

69 Bun kak cucrema momymsinui 1

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUil 5 KUBOTHBIX 1

71 Coo00111ecTBO OPraHN3MOB — OHMOIIEHO3 1

72 DKOCHCTEMA KAK OTKPBITasi CUCTEMA 1

73 KpyroBopoT BemiecTs ¥ MOTOK SHEPTHUH B SKOCUCTEME 1

74 OcHOBHBIE MOKA3aTENU SKOCUCTEMBI 1

75 DKOJIOTHYECKHUE TTUPAMHUIBI 1

76 N3menenus cooOIecTB — CyKIECCUU 1

77 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPE 1
Y OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktuueckas paborta «/3ydueHue u onucanue 1 05
ypOOIKOCUCTEMBI» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUIA 1
OpPraHu3MOB B 9KOCHCTEMaxX
MexaHu3MBbl BO3JICHCTBUS 3arps3HEHHI Pa3HbIX THIIOB Ha

82 cyOOpraHM3MEeHHOM, OPTraHU3MEHHOM, TIOMYASIIHOHHOM U 1

9KOCUCTEMHOM YPOBHSX




83 buocdepa — obmierutanerapaast 060109Kka 3eMITH 1

84 Yuenue B. . Bepraackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHHSI OHOC(EphI 1

86 KpyroBopoThl BEIIECTB U OMOTCOXUMHUYECKUE TTHKITBI 1

87 3onanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIN 1

88 YcroitunBocTh 6nocheps 1

89 DKOJIOTUYECKHE KPU3HUCHI M UX TIPUIHHBI 1

90 BosneiicTeue yenopeka Ha 6uochepy 1

91 AHTPONIOr€HHOE BO3/CMCTBUE HA PACTUTEIIBHBIN 1 )KMBOTHBIA MUDP 1

92 OxpaHa pupoIbI 1

93 OCHOBHBIE MPUHITUITBI YCTOWYUBOTO PAa3BUTHSI YEIIOBEUCCTBA U 1
TIPHUPOIBI

94 ParmonanbsHOE PUPOIOTIONH30BAHUE U COXPAHEHHE OMOJIOTHYECKOTO 1
pazHooOpa3zus 3emin

95 O6006menue mo Teme « MUKPOIBOJIIOIHS U €€ pe3yIbTaThD) 1

96 O6o006menue mo Teme «MakpodIBOIIOIUSA U €€ Pe3ybTaThI» 1

97 O6006mmenue mo reme «IIporcxokaeHne U pa3BUTHE )KU3HU HA 3eMJIe 1

98 O606menue mo reme «IIporcxoskaeHne YeIo0BeKa — aHTPOTIOTEHE3» 1

99 O06o06meHre 10 TeMe «IKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHSIX 1
OPraHUu3MOBY

100 | OGoOmeHue mo Teme «OpraHu3Mbl B cpea OOUTaHUS»

101 | OOGoObmenue no Teme «IKOJOTHSI BUIOB U MOIMYIISLIHIDY

102 | O6o6menue no Teme «bruocdepa — riodaabHasE SIKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Cnucokx JUTEPATYPLI AJsd YUYUTES:
I[OHOJIHHTC.TII)HEIH JuTepaTtypa aJid yYuTeis:
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