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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ywyebHomy npenmery "buonorus" (mamee - Ouosorusi) Ha
YpOBHE CpeaHero olmiero oopasoBaHus paszpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit @enepauumn»,
OI'OC COO, Konuenuuu npenojaBaHus ydyeOHoOro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUH (henepanbHOl paboueil MporpaMMbl BOCITUTAHUS.

VYyeoOuniii npeamer «buonorus» yrinyonéuHoro ypoBHsi uzyueHus (10-11
KJIacChl) SIBJISIETCSI OJJHUM U3 KOMIIOHEHTOB IMpeAMETHOHN obnactu «EcTtecTBeHHO-
HayuHble npenMetb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIE
yueOHble IpPEeaMEThl, U3y4yaeMble Ha YIUIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepeHmanu  00yd4eHUs] Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUsl U
MPU3BaHbl OOECIEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOILIMM, CpPEIHUM
o01uM, cpefHUM npodecCHOHANBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX YYEOHBIX NPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pEIICHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX WU PA3BUBAIOIIUX
3aja4, CBS3aHHBIX C MpodopueHTanueil o0yyaroumxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTW HAy4YHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEAULUHON, SKOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM WIIA BOEHHBIM JICJIOM.

[Iporpamma no ydyeOHOMy mnpeamery "buonorusa" na€r mpeacTtaBieHHE O
Helnu M 3ajadyax u3ydyeHus ydeOHoro mpeamera «buosorus» Ha yriayOiaéHHOM
yYpOBHE, onpeieseT o0sa3aTeabHoe (MHBApUAHTHOE) MPEIMETHOE COJIEPIKAHUE, €TO
CTPYKTYpUpOBaHHE IO pa3ieiaM U TemaM, paclpeleleHue 10 Kiaccam,
PEKOMEH/IYEeT TMOCIEI0BAaTEIbHOCTh H3Y4YEHHs] Y4eOHOTro MaTepuana ¢ y4€Tom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKM Y4eOHOro mpoliecca,
BO3pAacTHBIX OcOOEHHOCTEeW ofOyuaronmxca. B mporpamme mo Ouonoruu
peaii30BaH MNPUHIUN MPEEMCTBEHHOCTH C HW3YYEHHEM OMOJIOTMH Ha YpOBHE
OCHOBHOro  ofOmiero  oOpa3oBaHus, Ojaromapss 4eMy MpOCMaTpUBaeTcs
HAlpaBJICHHOCTh Ha TMOCJEAyIollee pa3BUTHE  OMOJOTMYECKUX  3HAHUMH,
OpUEHTHPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHMUS,
HKOJIOTMYECKOTO MBILIUICHUS, NPEICTaBICHUNH O 370pOBOM oOpa3e KHU3HHU, Ha
BOCIIMTAaHHWE OEpeKHOr0 OTHOIIEHHS K OKpy’Karolledl mnpuponHoil cpene. B
mporpaMMe Mo OMOJIOTMM Tak)Ke MOKa3aHbl BO3MOXXHOCTH Y4YEOHOTO mpeaMera
«buonorus» B peammzanuu TpeboBanuit. OPI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM M TPEIMETHBIM pe3ylibTaTaM OOyYeHHS WU B
(GOpMHpPOBAaHMM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEILHOW  J€ATEIbHOCTH
oOydaromuxcss MO0 OCBOCHHMIO COAEpX aHHUs OHOJIOTMYECKOro 00pa3oBaHUS Ha
YPOBHE CPeJHETo 00111ero oopa3oBaHus.

VYueOuslii npeamer «buosnorus» Ha ypoBHE cpeHEro oOuiero oOpa3zoBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE€ W OPUEHTHPOBAaH Ha
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paciipeHue U yriiyoJieHne 3HaHUW OOyYaroniuxcsi O KMBOW MPHUPOJIEe, OCHOBAaX
MOJICKYJIIPHOW W KJIETOYHOW OWOJIOTHH, YMOPUOJOTHU W OWOJIOTHH Pa3BHUTHI,
TEHETUKH, CEIEKIINH, OMOTEXHOJIOT U, IBOJIFOLIMOHHOTO YUYEHHUS U KOJIOTUH.

Nzyuyenne yuebHOro mpeamera «buomorus» Ha yriayOJIeHHOM YypOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOIIUXCS K MOCIEAYIOUIEMY IOIYYECHHIO
OuoJoruyeckoro  oOpa3oBaHMsl B By3aX M OpPraHM3alUsiX  CPEIHEro
npodeccuonaabHOro oopasoBanus. OCHOBY €ro CoJep>KaHUsl COCTABISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUM, TOJMYYEHHBIX TPU U3YYCHUH  OO0Yy4arouuMuUcCs
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX Pa3AesioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 5TW 3HaHUS MOJY4YaroT pa3BUTHE. Tak,
pacmpeHsl U yriayOneHbl OHMOIOTMYECKHE 3HAaHUS O PACTCHUAX, JKUBOTHBIX,
rpubax, OaKTepusix, OpraHU3ME 4YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKH3HH,
JIOTIOJTHUTEJIBHO BKJIFOUEHBI OMOJIOTMYECKHUE CBECHMSI MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTHUPHI IS TOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke WHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIMMHUCS TIPU H3YYCHHUH
busuku, XumMuu, reorpaduu 1 MaTEMaTHKU.

CrpykTypa nporpammsl 1o ydyeOHOMy mnpeametry "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH UM 93BOJIOIUOHHBIN TMOAXOABI K M3YyYEHUIO OHOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliy, IBOJIOIMH OPraHNUECKOTO MUpa Ha 3eMIie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpasus IutaHeTel. Tak, B 10 kmacce
U3YYarOTCS OCHOBBI MOJEKYJSIPHOM W KIETOYHOW OHOJIOTMH, SMOPHOJIOTUU U
OMOJIOTUM DPa3BUTUS, TEHETUKU U CEJICKIIMU, OMOTEXHOJOTHU M CHUHTETUYECKOU
OMOJIOTHHY, AKTYaTM3UPYIOTCS 3HAHWUS OOy4aromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuonoruu uenoBeka. B 11 krmacce u3ydaroTcs 3BOJIIOLIMOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yueHHe 0 Obuocdepe.

VYyeOnbiii mnpeamer  «buonorus»  npu3BaH ~ O00ECHEYUTh  OCBOCHHE
00yJaroIMMuUCss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, TPUHITUIIOB U MPABUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTO00pa3uu M OCOOCHHOCTSX KJIETKH, OpraHU3Ma, MOMYJISAINH,
OMOIIeHO03a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JTOCTIKEHHUSIX, COBPEMEHHBIX
MCCJICIOBAHMSIX B OMOJIOTHH, TIPUKIAAHBIX aCTIEKTaX OMOJOTHYECKUX 3HAHUU. JIist
pa3BUTHS W TOJJCpXKaHUS WHTEpeca OOyJarommxcsi K OHOJOTHU Hapsay co
3HAYUTENBHBIM 00BEMOM TEOPETHUECKOTO MaTepuala B COJIEPKaHUU MPOTPAMMBI
o OMOJOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS M Pa3BUTHS
TOM WIM HMHOW 00JIacTH OMOJIOTMM, BKJIQJOM OTEYECTBEHHBIX W 3apyOEKHBIX
YUEHBIX B pEUICHUE BAXHEHIIINX OMOJIOTMUECKUX U HKOJIOTHYECKUX MPOOIIEM.
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Lens uzyuenus yuebHoro npeamera «buonorusy Ha yriyOonéHHOM ypOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allud JKUBBIX CHUCTEM pA3HOrO0 paHra W MpUOOpeTeHrne yMEHUU
MCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUHU MHTEpEca K ONpenenEHHON 00IacTH
npo(hecCHOHANBPHOM JESITeTbHOCTH, CBS3aHHOW C OWOJOTHEH, WM K BBIOOPY
y4eOHOT0 3aBe/IeHUs ISl MPOAOIKEHUsT OMOJIOTHYeCKOro 00pa3oBaHMsL.

JlocTwkeHne T1iend Uu3ydeHus ydeOHoro mpeamera «buomorus» Ha
yri1yOJIEHHOM YpPOBHE 00€CIIEUMBAETCs PEIICHUEM CIIEAYIONIUX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCSA CHUCTEMbI OMOJOTMYECKHX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIETIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHH, MHOTO00pa3HMH W OCOOCHHOCTSIX OHOJOTHYECKHX cHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIHS, BUA, OMOTEOoI1eH03, Orocdepa); 0 BBIIAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HaKOMJIEHUE OOYYarolmMXCs C METOJaMU TO3HAHUSA KUBOW MPUPOJIBIL:
UCCJIEIOBATEILCKUMH  METOJaMu  OMOJIOTMYECKUX HayK (MOJIGKYJSIpHOW U
KJICTOYHOW OWOJOTHH, HSMOPHOJIOTHU ¥ OHWOJIOTHU Pa3BUTHS, TCHETUKH U
CEJIEKIIMHM, OWOTEXHOJOTUU W CHUHTETHYECKOW OHOJIOTHH, MaJICOHTOJIOTHUH,
DKOJIOTHHU);  METOAAMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJOTHYECCKUX
UCCIICJIOBaHU B JabopaTopur W B Tpupone (HaOmroneHue, HW3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHHE OOYYarOIIMMUCS YMEHHUSIMHU: CaMOCTOSTEIbHO  HAaXOJHUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOJIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHUMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTHM M COLMAIbHO-3KOHOMUYECKUMH U  IKOJIOTHYECKUMU
npo0yieMaMy 4YeJIOBEUYECTBA; OLEHUBATh IOCIEJACTBUS CBOEH JEATEIHHOCTH IIO
OTHOIIICHUIO K OKpYXKaoIIeH MNPUPOAHOM cpene, COOCTBEHHOMY 3I0pPOBBIO H
3MIOPOBBI0  OKPY)KAIOIIMX  JIFOJIel; OOOCHOBBIBATH W  COOJIIOJIaTH  MEpPHI
npodunakTuku MHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUjia MOBEICHUS B TIPUPOJIE U
obecrieueHus 6€30MacHOCTU COOCTBEHHOW >KU3HENEATEILHOCTH B YpPE3BbIUAMHBIX
CUTyaIlusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIEC HAyYHBIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y O0YUAIOIUXCS MHTEIJIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B TIPOIECCE 3HAKOMCTBA C BBIAAIOIMIUMUCA OTKPBITHSIMH M COBPEMEHHBIMH
UCCIICIOBAaHUSIMH B OHOJIOTHH, PEIIaeMbIMH €0 MpoOJeMaMu, METOIO0JOTHEH
OHMOJIOrYECKOro UCCIIEIOBAHMUS, MIPOBEICHHUS IKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUM, PEIIeHUs] OMOJIOTMUECKUX 3a/iay, MOJICITUPOBAHUS OMOJIOTHYECKUX
O0OBEKTOB | MPOIIECCOB;
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BOCIIUTaHUE Y 00YyYarONIuXCsl ICHHOCTHOTO OTHOIICHUS K *KUBOM MPUPOJIC B
IEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,
TCHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYphl TIOBEACHUS B TIPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHrne  OOyYaroMIMMHCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOAOIIONB30BaHUN (COOIIOJIEHUE MpPaBUJI MOBEACHUS B MPHUPOAE, OXPaHBI
BUJIOB, SKOCHUCTEM, OMOChephl), COXpaHEHUHU COOCTBEHHOTO 37I0POBBSl U 310POBbS
OKpYXaromux JroAel (coOmogeHuss wMep npoduiakTuku  3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3ZHENEATEITLHOCTH B UYPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMUS
OMOJIOTMYECKUX 3HAHUIM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHU€  YCIOBMM  JUIsI  OCO3HAaHHOTO  BbIOOpa  OoOydarouuMucs
UHIUBUYaJIbHON oOpa3oBarenbHOI TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocneayoneMy MnpoQecCHOHAIBHOMY CaMOOTPEACIICHUI0, B COOTBETCTBHUH C
WHIVMBUYabHBIMU UHTEPECAMH U MTOTPEOHOCTSIMU PETUOHA.

OO61iee 4ncI0 YacoB, OTBEICHHBIX HA M3yYE€HHE OWOJIOTHH Ha YTIIyOJIEHHOM
YpOBHE CpeliHero ood1iero oopa3zoBanus, coctapisieT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 kmacce — 102 gaca (3 gyaca B Heienio).

Ot6op opraHu3anMOHHBIX (OPM, METOJOB M CPEACTB OOYYCHHS OMOJOTUU
OCYUIIECTBJISIETCS ¢ YYETOM CHEU(PUKH €ro COACp>KaHWs M HAIpPaBJICHHOCTU Ha
NpOAODKEHWE OWONOTHYeCKOoro oOpa3oBaHHMs B OPTraHM3ANMAX  CPEIHETO
po¢eCCHOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM MPU 00YYEHUN OMOJIOTHUY Ha YIITyOJIEHHOM ypOBHE
ABJISIETCSI TIPOBENICEHHE JTA0OPATOPHBIX M MPaKTHUECKUX pabot. Taxke ywactue
0Oy4Jaronuxcsi B BBIMOJTHEHUN TMPOEKTHBIX M YY€OHO-HCCIIEIOBATEILCKIX PaboT,
TEMaTUKa KOTOPBIX OMPEACISICTCS  YYUTEJIEM Ha OCHOBE  HMMEIONTUXCS
MaTePHATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX IPHPOIHBIX YCIOBHUH.

Mepepat vepes [Anaznok 21.09.2023 09:22 GMT+03:00 / \

d846592-616a-4db0-adb8-4df6b0db00b9 | I::L

Crpanvua 5 13 69 \

"/



COILEPKXAHUE OBYYEHUASA
10 KVIACC

ConepxaHue TpOTrpaMMBbl, BBIJEIEHHOE KYpCU8OM, HE BXOAUT B MPOBEPKY
rocyjiapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJIOTHS — KOMITJIEKCHasl Hayka. KpaTkast uCTOpusl pa3BUTHS
Ouosioruu.  buojornueckue HaykM M U3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPHUKIAIHBIE K TOWCKOBBIE HAYYHBIE MCCIECIOBAHUS B
OMOJIOTHH.

3HavyeHue Ouojoruu B GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
kaptuabl Mupa. IIpodeccun, cBs3anHbie ¢ Oumosorueidd. 3HadueHHe OWOJIOTUU B
MPAKTUYECKON JIESITECIbHOCTH YEJIOBEKA: MEIHMIUHE, CEJIBCKOM XO3SHMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE TTPUPO/IBL.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseii, I'. Mennens, B. . Bepuaackuu, W. 11. [Tasnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecockuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuier 1 cxembl: «CBsi3p OWONOTHM C APYTMMH Haykammy», «Cucrema
OMOJIOTHUECKHUX HAYK.

Tema 2. 7KuBble cUCTEMBbI U UX U3Yy4YeHHE

XKuBble cucTtemMbl Kak npeaMer u3ydeHust Ouosiornu. CBOMCTBa KUBBIX
CHCTEM: €IMHCTBO XHMHYECKOTO COCTAaBa, JIUCKPETHOCTh U LEJIOCTHOCTS,
CJI0XKHOCTb M YIOPSAJIOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIECTOYHBIN,
TKAQHEBbIN, OPTaHU3MEHHBI, MOIYJISIIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(bnoreoneHoTndeckuii), OmochepHsid. IIpomecchl, NPOUCXOMSAIINE B IKHBBIX
cucremax. OCHOBHBIE Mpu3HaKu KUBOro. JKu3Hb Kak ¢opma CyIIEeCTBOBAHUS
Marepuu. Hayku, n3ydaromime >KuBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OPraHU3aLINH.

N3yuenne xuBbIX cucTteM. Meroasl Ouosormdyeckoi Hayku. HaOmronenue,
U3MEpPEHHE, SKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHan3. [loHsTHE O 3aBUCUMOI U
HE3aBUCUMOM mnepeMeHHOU. IlmaHmpoBanme »skcnepuMenta. lloctaHoBka u
npoBepka rumnote3. Hymnesas rumoresa. [loHsTne BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3z6poc B Ouonornueckux ngaHHbIX. OIlEHKa JOCTOBEPHOCTH ITOJTYYEHHBIX
pe3ynbTaToB. [IpUYMHBI UCKaXXEHUS PE3yabTaTOB JKcrepumeHTta. [lonsithe
CTaTUCTUYECKOI'O TECTAa.

JdeMoHcTpanuu

Mepepat vepes [Anaznok 21.09.2023 09:22 GMT+03:00 / \

d846592-616a-4db0-adb8-4df6b0db00b9 | 51

Crpanvua 6 13 69 \

"/



Tabmuuer m cxembl: «OCHOBHBIE TpPH3HAKH JKU3HUY, «buonornyeckue
cuctembl», «CBOWCTBAa KUBOW MAaTepUM», «YPOBHU OpPraHHU3alMdUd KUBOU
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJIOBEUECKOro opraHusMmay», «bmoreomenos», «bmochepar, «Metomasr
M3YUYCHHUS )KUBOU TIPUPOJIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJOBaHME Ui IMPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUWE pA3NUYHBIX METOAOB IMpHU
U3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
oTkpbIThs kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas reopus (T. ILIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOW KJIETOYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpomarorpadus, 3eKTpodope3, METOJ MEUEHBIX aToMOB, auddepeHramTsHoe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yueHue QuKCUpPOBAHHbBIX
K1emox. DIEKTPOHHAss MUKpockonus. Kongokanvnas muxkpockonus. BumanbHoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpa MU

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

Tabmuubl u cxembl: «CBETOBOM MUKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOID,
«HcTopus pa3BUTHS METOAOB MUKPOCKOITHI.

O06opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTbl PAacTHTEIbHBIX,
KUBOTHBIX U OAKTEPUATILHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue MeETOAOB KJIETOYHOM OHOIOTUHU
(xpomatorpadusi, asyekTpodope3, audpdepeHIraIbHOe LEHTPUPYTUpOBAHHUE,
[ILIP)».

Tema 4. XumMnueckasi Oprann3anus KJIEeTKH

XHUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMHKPOIJIEMEHTHI.
Bonma m e€ posp Kak pacTBOpPHUTENS, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TETUIOPETYISITuU. MuHepaibHbIe BEIIECTBA KIIETKH, UX OMOJOTHYECKAS
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosornyeckne mnosmmepsl. benkn.
AMMHOKHCIIOTHBINA cocTaB 0enkoB. CTpyKTypsl O0enkoBOM Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus OenkoB.
buonoruueckue pyHkimu 6eaK0B. [lpuonsi.
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VYrneBoasl. MoHOCaxapubl, TUcCaXapuIbl, OJIUTOCaXapUIbl U TIOTUCAXAPUIBI.
O6mmit 1IaH CTpoeHUsT W (PU3UKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIMM yriieBo0B.

Jlumuaet. T'uapodunbHo-ruapodoOHbIe cBOKcTBA. Knaccudukaius Tunumos.
Tpurnuuepunsl, ¢ochoaunuabl, BOCKHU, CTEpOoHIbl. buomornueckue QyHKIHHA
munuaoB. O01Me CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHIO, ITOTYITPOHHUIIAEMOCTb.

Hyxnennossie kucnotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MecTtoHaxoxaeHne u omosorndeckue ¢ynaknuu JJHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B moliekysie ATO.
buonornueckue pynkunu AT®. BoccTtaHOBIIEHHbIE TEPEHOCUUKH, UX (YHKIIMU B
Kietke. [pyeue wykneozuompugocpamer (HTD). CexBenupoBanue JHK.
Memoowbl eenomMuKy, MpancKpUnmMoMuKy, nPOMmMeoMuKU.

CrpykrypHas OuoJOrHs: OMOXUMHUYECKHE W OMO(MU3UYCCKHUE HCCIICIOBaAHUS
cocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYypbl OuoMolieKyl. Moderuposanue
CmMpYKmypol U QYHKYUll 6UOMONEKYN U Ux Komniekcos. Komnvromepuwiii ousaiin u
opeaHu4ecKull cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATLO208.

JdeMoHcTpa MU

[Toptpetsr: JI. ITonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Conrep, C. [Ipy3unep.

Huarpammbel:  «PacnpeneneHue XHMHUYECKUX JJIEMEHTOB B HEXKUBOU
npupojae», «PacnpeneseHue XuMHUECKUX 3JIEMEHTOB B JKMBOU MTPUPOJIE.

Tabmuuer u cxembl: «llepuoamdeckas TabnMIla XUMHUYECKHX DSJICMEHTOBY,
«CTtpoeHue MoJeKymnbl BOIbI», «BemecTtBa B coctaBe opraHu3MoBy, «CTpoeHwme
MOJICKYJIbI  Oenkay, «CTpyKTypbl OCIKOBOW MOJEKYIbD», «CTpPOCHHE MOJEKYI
yraeBoaoBy, «CTpoeHHEe MOJCKYNT JUNUAoB», «HYKICHHOBBIE KHCIIOTBIY,
«Ctpoenue Monekyiabl ATO».

O6opynoBanue: XuMUYeCcKas 1ocyia 1 000py10BaHUE.

JlabopaTtopnasi pa6ora «O0Hapyx eHUE OETKOB C TTOMOIILI0 KaUeCTBEHHBIX
peaKuuiny.

JlaGopaTtopnass  pabdora  «McciemoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJICTOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKINH KJICTKH

Tunel KIETOK: JyKapuoOTHYECKas W mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.

Mepepat vepes [Anaznok 21.09.2023 09:22 GMT+03:00 // \
d846592-616a-4db0-adb8-4df6b0db00bI | 51

Crpanuua 8 13 69 \ /



CrpoeHure mpokapuoTHYSCKOM KieTku. KieTrodunas creHka OakTepuid U apxen.
Oco0eHHOCTH CTPOCHMSI TEeTepOTpOodHON U aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKAPUOT B OMOLIEHO3aX.

Crtpoenue U (YHKIIMOHUPOBAHNE 9YKapUOTHUECKON KIIETKH.
[Inazmatuueckass MeMOpana (mnasmaiemma). CTpykTypa IUTa3MaTHYECKOM
MeMOpanbl. TpaHCOpT BEUIECTB uepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (TEPBUYHBIA M BTOPUUYHBIN
akTuBHBIA TpaHcnopT). [lomynponuriaemoctr wMemOpanbl. Pabora HaTpwmii-
KaJUEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuros. Jk3ounuto3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpUOOB.

[Huronna3zma. [{uto3ome. Llutockener. [IBrxkenne nuroriasMel. OpraHonibl
kineTkd. OpHoMeMOpaHHBIE OpTraHOWABl KJIETKU: JHJIOIUIA3MAaTUYECKasi CETb
(OIIC), anmapart I'onblKK, JTU30COMBI, UX CTpoeHHE U (YHKUMU. B3aumocBs3b
OTHOMEMOpaHHBIX OPraHOUAOB KIETKH. CTpOeHHE TPaHyJISIPHOTO PETHUKYIyMa.
Mexanuzm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMbBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuit  (arpaHylspHBINA)  3HAOIJIA3MATUYECKHM
petukynyM. CekperopHas QyHkius anmnapata ['onbmku. Moouguxkayus denxos 6
annapame [onvooxcu. Copmuposka 6enkoé 6 annapame Ionvoocu. Tpancnopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIX KieTOK. Knerounsiit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWUIbl  KIJIETKH:  MHUTOXOHIPUM,  TUIACTU[BI.
IIpoucxoorcoenue mumoxonopuii u nracmud. Cumouoeernes (K.C. Mepeockosckuii,
JI. Mapaeynuc). Ctpoenne u (pyHKUMH MUTOXOHApUM W 1uiactun. IlepBuunsie,
BTOPUYHBIE U  CIOXHbIE  IUIACTUABl  (POTOCHHTE3UPYIOIIUX  SYKapHOT.
XJI0pOIUIACThI, XPOMOILIACTHI, JICHKOIUIACTHI BBICIIMX PACTCHH.

HememOpanHubie opraHouasl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpaHHBIX
OpraHoOUIOB KJICTKHU. Pu6ocomsi. IIpomesxcymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIEUHbIE  KJIETKH.
Axmurnosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. Mukporpyoouku. Kiertounsrii
neHtp. CrTpoeHue u JABWKEHHE IKIYTUKOB U pECHUYEK. MUKpoTpyOOuKu
nuToria3mel.  LleHTpuons. benku, accoyuuposannvie ¢ Muxpoguiamenmamu u
muxpompybdouxamu. Momopmvie 6enxu.

Anpo. Obosouka sapa, XpOMATHH, KapHOIUIa3Ma, SJIPBILIKH, X CTPOCHHE U
byukiuu. SaepHeiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPAacMONIOKEHHE
XpoMOCOM B HHTEpha3HOM siApe. Iyxpomamun u eemepoxpomamur. bemaku
XpoMaTUHA — THUCTOHBI. J[unamuka s0epHol 00010YKU 6 mumose. Hoephbiil
MPancnopm.

Krnerounsie BrimtoueHusi. CpaBHUTENbHASI XapAKTEPUCTUKA KIETOK SYKapHUOT
(pacTUTEIBHOM, dKUBOTHOM, TPUOHOI).

JemoHCcTpanumn
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[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr 1 cxembl: «CTpoeHHE SYKApUOTHUUECKOW KIETKW», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUN», «SA1po», «CTpoeHrne NpoKapuOTUIECKON KIETKI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOINpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaIbHBIX KIETOK.

Jlaboparopnass padora «l3ydyeHue CTpOEHHUS KJIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHON MEMOpaHBI.

JlaGopaTopnass pabora «lccienoBaHue ia3MoiiM3a MU JIETUIA3MOJIN3a B
PaCTUTENIbHBIX KJIETKaX».

IIpakTuyeckass  padora  «l/3yueHue  JBWKEHUS  LMUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpalleHie JHEPIUHU B KJIeTKe

AcCHUMWITALINS ¥ TUCCUMMJIALINS — JIBE CTOPOHBI MeTabonu3ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOoTpOodHBIA. YyacTHe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe oobecrneueHue kietku: mpespamienue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIA XapaKTep peakluil KJIETOUYHOIO
Metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTU (HEPMEHTATUBHBIX
peaKIuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUX BELIECTB B KiIeTKe. {POTOCUHTES.
AnokcuzenHblll U OKcueeHHwlll gomocunmes y oaxmepuii. Ceemocodouparoujue
nuSMeHmyvl U NUSMEeHMbl peakyuoHHo20 yenmpa. Ponb XJIOPOILIaCTOB B IIPOLECCE
¢dorocunrteza. CeroBast u TeMHOBas ¢azpl. Pomoovixanue, Cs., Cy. u CAM-munoi
gomocunmesa. 1lpogykTuBHOCTh (poTOcHHTE3a. BiusHue paznmuyHbiX (HAKTOPOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTE3. Pa3noo6paszue OPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIIUE OaKTEepUH, >KEIe300aKTEepHH, CepoOaKTepUu, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble OpraHu3Mbl. Buabl Opoxxenus. [IpoaykTel OpokeHHsS U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTEIHN OOJIE3HEH.

AspoOHBIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICINICHUE TITIOKO3HI.

buonornueckoe oOKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
npoleccax ouosorndeckoro okucieHus. Lukmnueckue peakiuu. OKUCTUTENBHOE
dochopunupoBanue. Ouepeus membpannozo epaduenma npomonos. Cumumes
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AT®: paboma npomonnoi ATD-cunmaszwvl. IlpenmymiecTBa a’poOHOTO MYTH
oOMeHa BelecTB nepes aHadpOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO0 OOMEHa.

JdeMoHcTpanuu

[Hoptpetsr: k. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «POTOCUHTE3Y, «DHEPreTHYECKU 00Men», «bruocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTERY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYy/IOBAaHUE MJisi MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WM KaTajaasbl)y.

Jlabopatopuass pabGora «/3yueHue GEpMEHTATUBHOTO PpaCHICTUICHHS
NEPOKCH]Ia BOJOPO/IA B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mpoiieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIICCCOB OPOKECHUS U IBIXAHUS.

Tema 7. HacaencrBeHHass HH(OPMANUS M peain3anus €€ B KIeTKe

Peakuun matpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON uHPopMmarmu. ['eneTnyeckuit
KOJZl, ero cBoicTBa. TpaHckpumniusi — MartpuuHbli cuHTe3 PHK. Ilpuniuumns
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIIBHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHokucioT. Pons pubocom B
ounocuHTe3e Oemka.

Cogpemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHusanus reHoma y
MPOKAPUOT W 3YKAPHUOT. Perymnsius akTUBHOCTH T'€HOB y MPOKApuUOT. ['umoresa
onepoHa (®. XKako0, XK. Mano). MonekyrapHvie mexaHuzmbl IKCApECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi ceHog. Perymisius oOMeHHBIX
MpOLIECCOB B KieTke. KineTounsiii romeocTas.

Bupycel — HekiieTouHble (OpMBI JKU3HU U 0ONUTaTHbIE Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUKL
JIHK-cooepocawux eupycos, PHK-codepoicawux eupycos, obaxmepuoghazos.
Obpamuasa mpanckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe U MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz dorvwux maccusos («bigdatay)
CMPYKMYPHbIX OUON0cUYecKUx 0anHulx. Hanomexnonoeuu 6 buonoeuu u meouyune.
IIpoecpammupyemvie ynxyuu 6eaxos. Cnocodvl 0ocmasKku 1ekapcms.
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JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBanoBckwHiA.

Tabmuer u cxemsl: «buocunTte3 Oenkay, «['eHeTnueckuit Koa», «Bupyce»,
«bakTepuodarmy.

IpakTnueckas padora «Co3nanure MOJIEI BUPYCay.

Tema 8. ) KusHeHHBIN HUKJI KICTKH

Knerounbri 1uki, ero mnepuoisl u peryimsiuus. HMatepdaza u MuTos.
OcobOeHHOCTH TpoIIecCcOoB, MpoTeKarmux B uHTep(dasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTUYECKHI), CHHTETHUYECKUH U
MOCTCUHTETUYECKHM (MPEMUTOTHUECKHI) TeprOIbl HHTEPPa3bl.

Marpuunbii cunres JHK — permmkanusa. [IpuHmuner perumkanun /JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CUHTE3, AaHTUIIAPAJUICIIBHOCTb.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. TemomMepsl u

TeromMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIUriougHeldi u
rariouHbI  HAOOpBl  XpoMocoM. ['omonorumuHbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Jlenenue knetkn — wMuTo3. CTaguM MUTO3a W MPOUCXOASIIME B HHUX

npouecchbl. Tunel muto3a. KapuoknHe3 n IMTOKMHE3. bHOIOrMYecKoe 3HAYEHHE
MHUTO3A.

Perynsuusa muToTMYeCKOro Iukia KieTkd. lIporpammupyemasi kieToyHas
rubesp — anomnTo3.

Knerounoe sapo, XpoMocombl, (yHKIMOHalbHas TeHOMHUKa. Mexanuzmol
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu kiemok. «L{ugposas
K1emKa» — ououngpopmamuieckue Mooenu QYHKYUOHUPOBAHUS KIemKU.

JlemoHCcTpanumn

Tabmuuer u cxembl: «OKW3HEHHBIH MUK KIETKH», «Mwuto3», «CTpoeHue
xpomocom», «Permukarus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KJIeTKax
KOpEUIKA JIyKa.

JlabGopaTopHas padora  «/3ydyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPETapaTaxy.

JlabopaTtopnasi pa6ora «HaGmronenne MuTo3a B KJIeTKaX KOHYAKA KOPEIIKa
JdyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenue u QyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH  CTPOEGHHUS U JKU3HEHEATENIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepumu, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJOPOCIIU, APyTU€e NPOTUCTHI. KOJOHMAaIbHbBIE OPraHU3MBbl.
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B3auMocBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHsl U
cucteMbl opranoB. OpranusM Kak equHoe 1esnoe. I'omeocTas.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBareibHasd,
MOKPOBHAs, MPOBOJsAIIASA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(GYHKIHI 1 pacTonokeHus TKaHEeH B OpraHax pacTeHUM.

TkaHU XKUMBOTHBIX M 4YeJOBEKa. THUIBI KUBOTHBIX TKAHEW: SIUTEIUAJIbHAS,
COeIMHUTEbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUs, (YHKIUN WU
PAacCMOJIOKEHUS TKAHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M Te€HEpaTUBHbIE OpraHbl pacteHud. OpraHbl u
CHCTEMBI OPTaHOB XMUBOTHBIX U 4esioBeKka. OyHKIIMM OPTraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbli u BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEN.

JIB>keHHe  OpraHu3MoOB.  J[BMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oMIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPOIIU3MBI W HACTUU. JIBMIKEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblleyHas cucreMa. Pedrnekc. CkeneTHbie MBI U UX padoTa.

IIutanne opranm3moB. IllornomeHue BOABL, YIVIEKMCIOTO rasa |
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lInTaHnue kMBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOYHOE NuUIeBapeHue. [IuTaHue MO3BOHOUYHBIX >KMUBOTHBIX. OTIENbI
MUIIEBAPUTENILHOTO TpakTa. IlumieBapurensHbie xenes3bl. [lunieBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactenuid. [{pixanue wuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe apixaHue. J[pIxaTeabHasi MOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. JIpixaHne MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX [MO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHas cucTeMa 4YeloBeKa. MeXaHUu3M BEHTWISIMU JIETKUX Yy NTUIl U
MJIEKOMUTAIOMUX. Perymnsuus apixanus. JprxaTenbHbie 00BEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBbI PACTCHUM.
Tpancnopt BewiecTB y KUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpOBb. Kpyrum KpoBooOpamieHus. IBOJIOMHOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI MTO3BOHOUYHBIX KUBOTHBIX. PaboTa
ceplila v €€ peryJisius.

Beigenenne y opraHu3moB. Beigenenue y pacreHui. BeiaeneHue y
KUBOTHbIX. CokpaTuTenbHble Bakyoiu. Opranbel BblaeneHus. OuibTparus,
CeKpels U 00paTHOEe BCAChIBAaHWE KaK MEXaHU3Mbl PaOOThI OPTaHOB BBIJCICHHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIJICJIUTENIBHON cCUCTEMaMU. Brienenue y
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MO3BOHOYHBIX JKUBOTHBIX W 4yenoBeka. [louku. Ctpoenue u (HyHKIUOHUPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuili M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHHI.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 31U Thl. OUTOHIIUIBIL.

3ammTa y MHOTOKIJIETOYHBIX XMBOTHBIX. [IOKpPOBBI M HMX IPOU3BOJIHBIE.
3ammTa opranu3zMa ot Oose3Hei. IMMyHHas cuctema denoBeka. KineTouHblid u
TYMOPQJIbHBIA MUMMYHHUTET. Bpokn€HHbIH u TpUOOPETEHHBIN crenuduuecKuil
UMMYHUTET. Teopus KIOHAJIbHO-celekTuBHOrOo ummynurtera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MOB. PoJib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTts ¥ perymsanus |y OprammsMoB. PasgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasapaxxumMocts u  perymsauus y
pacTteHui. PoCTOBBIE BEMIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u peduiekTopHas peryisauus y >KUBOTHbIX. HepBHas
cucreMa u €€ OTHENbl. DBOJIOLUUOHHOE YCIOXHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedekTopHas nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

I'ymopanpHas perymsiuus W 3HIOKPHHHAs CHCTEMa KMBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [[elicTBUE TOPMOHOB.
B3auMocBsA3b HEpBHOW M SHIOKPUHHOW cucteM. [‘unoranamo-runoduzapHas
cucrema.

JdeMmoHcTpanuu

[Toptper: U. 11. [TaBios.

Tabmuupl u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHBIE
Bogopocim», «baktepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHOB TMO3BOHOYHBIX KHUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue cteliisny,
«CTpoeHHE NHCTOBOM IUIACTUHKWY», «TKaHW >KUBOTHBIX», «CKEJIET YelIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

cucrema», «HepBHas  cucrema», «Koxka»,  «MpbloieyHass  cucTeMay,
«BpinenurenbHas cucteMa», «OHIOKpUHHAs cucTeMay, «CTpOeHHE MBIIILBDY,
«Mmmynuter»,  «KumeunonosmoctHsie», «CxemMa  OUTaHUS  pacTEHUI»,

«KpOBEHOCHBIE CHCTEMBI TTO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPHI»,
«CTtpoeHue mnaHapun», «BHyTpeHHee CTpoeHHE IOKIEBOro uepms», «HepBHas
cuctemMa poeio», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikatomuxcsi»,  «HepBuas  cucrema  nTuny, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.
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ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOINpenaparbl OJHOKIETOYHBIX
OpraHM3MOB, MUKpPOINpENapaTbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIUA
HACEKOMBIX, UIJIOKOXKUX, JKMBBIE 3K3EMIULSIPbl KOMHATHBIX pPacTeHUi, repOapuu
pacTeHUN pa3HbIX OTHAEJOB, BIJAXHBIE Npenaparbl KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX JKHBOTHBIX, CKEJET YeJOBEKa,
o0opy0oBaHuE AJIA JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOTO TUTAHUS PACTCHUH,
pacuierieHus Kpaxmalia U OelKoB Mo JeHCTBUEM (PEPMEHTOB, 000PYI0BaHUE JIS
JEMOHCTPALUN OIBITOB MO MU3MEPEHUIO KU3HEHHOW €MKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUI, MOJEIH F'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHHI.

JlabopaTopHasi padora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUSI.

Tema 10. PazmHokeHre 1 pa3BUTHE OPTaHU3MOB

@opMbI pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKJIOYasi BEreTaTUBHOE) U
nojoBoe. Buapl  Oecroysioro  pa3MHOXKEHHS: [OYKOBAHUE,  CIOPYJISALUS,
dbparMenTanus, KJIOHUPOBaHUE.

[TonoBoe pa3zmHokenue. [lonoBbie KIeTkW, WM ramersl. Meio3. Craauu
Meno3sa. [loBenenne xpomocoM B Menosze. KpoccuHrosep. bnonornyeckuii CMpICI
M€M03a W IMOJOBOro Impouecca. MeWo3 W €ro Mecro B KHU3HCHHOM LHKJIE
OpPraHU3MOB.

IIpenzaponpiieBoe pazsutue. ['ameTorenes y ;KMBOTHbBIX. I10710BEBIE XKene3sl.
OO0pa3oBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHue
IOJIOBBIX KJIETOK.

OmnomoTBOpeHHe U SMOPUOHANIBHOE pPa3BUTHE >KUBOTHBIX. CrHocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOPUOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopocenes — 00Ha u3 21aeHbix npoobaem IMOPUOIO2UL.
Konyenyuss mopghocenos u mooenu mopgoeeneza. Craaun >MOpHOTEHE3
KUBOTHbIX (Ha mpumepe Jarymku). [pobnenue. Tunbsl  apoOieHHs.
Jlemepmunuposannoe u HedepmMuHuposanHoe OpobaeHue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH JpOOJNEHHUS MIIEKONUTAIOUUX. 3apOJbILIEBbIE JIUCTKU
(racTpyasiuus). 3aKiazKka OpraHoB M TKAHEH U3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHHE 4YacTel pa3BUBAIOLIETOCs 3apojbiimia (dMOpUOHANBHAS —HMHIIYKIUS).
3Jakjmagka IUIaHA CTPOEHMSI KMBOTHOTO Kak  pe3yJibTaT  HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha SMOpPHOHANBHOE PAa3BUTHE PA3IUYHBIX
(aKkTOPOB OKPY’KAIOILIEH CPEIBL.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBI mepuoa. llpsmoe wu
HenpsMoe pasButue. Pa3Butue ¢ Meramopdo3omM y O€ClO3BOHOYHBIX U
MTO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMyeckoe 3HAYEHUE MPSMOIO0 M HENpPSIMOTro
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pa3BUTHsA, UX PACIPOCTPAHEHUE B Ipupone. Tumbl pocra KUBOTHBIX. DAKTOPHI
PETyJIALNU POCTa KUBOTHBIX U yesnoBeka. CTauu MOCTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U 4yenoBeka. Ileproapl oHToreHesa yenoseka. CTapeHne U CMEpPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pacreHuid. ['ameroputr u cmopodut. Meiio3 B
KU3HEHHOM LHMKJIe pacTeHuid. OOpa3oBaHMe CIOp B Ipolecce Menosa.
l'amerorene3 y pacreHud. OIUIONOTBOPEHWE W Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHU3MBI PETYIISLUNA OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JlemoHcTpanumn

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

Tabmunsl u cxembl: «BereratuBHOe pa3mHOXkeHHE», «Tumsl Oecrosioro
pa3sMHOXKEHUSD», «Pa3MHOXKEHHE XJIaMHIIOMOHAIbD», «Pa3MHOXKEHUE OHBIJIEHBD,
«Pa3MHOXeHUE TUAPBD, «Mehosy, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMarozouaa», «OCHOBHBIE CTaauu OHTOreHes3a», «lIpsmoe u
HEenpsiMoe pas3BuTHE», «Pa3BuThe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX pacTeHU», «KU3HEHHBIN LUKII
MOpPCKOM  KamycTel», «JKu3HEHHBIM LHMKI  MXa», <«OKH3HEHHBIM LMK
NArOPOTHUKA, «’KU3HEHHBIN LIUKII COCHBD).

ObopynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpOIpenapaThl SHIEKIETOK U
CIIEpPMATO30U10B, MOAENb «LIUKII pa3BUTHSA JIATYILIKNY.

JlabopaTtopHast padora «l3ydeHHe CTPOEHHS MOJOBBIX KJIETOK HA FOTOBBIX
MHKponpenaparax».

IIpakTHyeckas padora «BbIABICHHE MNPU3HAKOB CXOACTBA 3apOJbILIEH
MIO3BOHOYHBIX JKUBOTHBIX).

Jlaboparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICIINX
pPaCTEHUI.

Tema 11. I'eneTmka — Hayka 0 HaCJeICTBEHHOCTHM M HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pabotel H. K. KonsiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. ]I.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKHUE MMOHATHS U CUMBOJIBI. | OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HBl, AIbTEPHATHBHBIC NPU3HAKH, JOMHHAHTHBIA W PELIECCHUBHBIN
HpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAs JIUHUSL, THOPUABI, TEHOTHIL, (PEHOTHII.
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OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPHUAOJOTUYECKUN,  IUTOJIOTHUUECKH,
MOJIEKYJISIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuiel u cxembl: «MeTo bl TeHETUKNY, «CXEMbI CKpeIIUBaHUSD.

JlaGopaTtopHasi pa6ora «J/Ipo3oduna kak OOBEKT TI'€HETHYECKHUX

VICCIICOBAHUI».
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHnens — 3akoH

€AMHO00pa3usl ruOpUI0B MEPBOTO MokoieHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacLICIICHUs NpPU3HAKOB. LluToimormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpelIBaHus. [ Mmore3a YyucToTh ramer.

AHanuzupyroniee ckpemuBaHue. [[poMeXyTouHbIN XapaKTep HAcCJIeI0BaHMUS.
Pacuieruienre npu3HaKoB IIPU HEMTOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBUCUMOTO
HACJIeIOBaHUsl ~ Mpu3HaKkoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHIHOTO
CKpEIUBAHU.

CuemienHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJEJOBAaHWE T'€HOB, HAPYLIECHHWE CUECIUICHHUS MEXIy TIeHamMu. XpOMOCOMHas
TEOPUS HACIIEICTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBIM MEXaHU3M OMPEAEICHUS MOJIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOramMeTHblii U reTeporaMeTHbI Moil. I'eHernueckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'erotun xak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE AEMCTBHE
reHa. MHOXECTBEHHBIM aiienu3M. B3auMonaeincTBue HeaJUIeIbHBIX T'€HOB.
KommnementapHocTs. Onmcras. [Tonumepusi.

['eHeTdyeckuil KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEACHHUS W KOTHUTHUBHBIX (DYHKUUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35IMH
— MapasuT» U «XO35IMH — MHKpOOMOM». ['eHeTMdeckue acmeKThbl KOHTPOJIsS U
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUH B MOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBoiif 1 BTOpO 3akoHbI Menaenss», « TpeTuit 3akoH
Menpens», «AHanusupympollee CKpemuBaHuey, «HemomHoe nomMuHMpOBaHHEY,
«CremnieHHOe Hacle0BaHUE MPHU3HAKOB y Apo30pumiby, «l'eHeTuka mosay,
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«Kapuotun denmoBeka», «Kapuotun apozodunsy, «Kapuotunm nTUB,
«MHOX€eCTBEHHBIN ajljIenu3M», «B3auMoaelicTBUE T€HOBY.

O6opynoBanue: MoOjENIb Ui JEMOHCTpAllid 3aKOHOB €IWHOOOpa3us
rUOpPUIOB TIEPBOrO TMOKOJICHUSI U PACIICIUICHUS TMPU3HAKOB, MOJCNIb IS
JEMOHCTpPAllMh 3aKOHA HE3aBHCUMOTO HACIIENOBAHUS MPU3HAKOB, MOJAEIb JJIs
JEMOHCTpAllMA CUEIJIEHHOTO HACIEIOBAaHMS IPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKponpenapar: «Jpo3zodpunay.

IIpakTuueckass paGora «l3ydyeHue pe3yJabTaTOB  MOHOTHOPHIHOTO
CKpEIIUBaHUA Y IPO30DUITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GOpMHUPOBAHUU (PEHOTHIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIE MPU3HAKU. Buibl
U3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas HU3MEHUYUBOCTh. Ponb cpeasl B (hopMupoBaHHUH
MOIU(PUKAMOHHON M3MeHunBocTU. Hopma peakiuu npusHaka. BapuannoHHBIHM
psn u BapuauuoHHass kpuBas (B. Horanncen). CpoiicTBa MOAM(PHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTNIMYECKAast U3MEHUNBOCTh. CBOMCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Bupl reHoTHTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. MeW03 M IOJOBOM TIPOIleCC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3HOOOpa3us B mpeienax OJHOro BUIA.

MyTanmoHHass HM3MEHYMBOCTb. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  HUHAYIUPOBAaHHbIE MyTalUu. SaepHblE WU
HUTOIUIa3MaTuyeckue myranuu. CoMaTuyeckue W MojoBble MyTanuu. [IpudmHb
BO3HMKHOBEHUA MyTauuil. MyTareHbl W WX BIHMSHAE€ Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJOTMYECKUX pPAJIOB B
HacnenacTBeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, PpOJIb INULEHEMUUECKUX Gakmopos 6
HACNe008aHUU U USMEHUUBOCIU (DEHOMUNUYECKUX NPUSHAKOB V) OP2aAHUZMOS.

JdemMoHcTpanuu

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

Tabmumer w cxembl:  «Buasl  wm3MeHUMBOCTHY, «MonudukanuoHHas
W3MEHYHUBOCTHY, «KomOnHaTuBHAS W3MEHYHUBOCTHY, «Meiio3y,
«OmnogotBopeHuey, «I'eneTnueckue 3a001eBaHUs YEIOBEKay, « BUlbI MyTalnii.
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OO6opynoBaHue: >XKMBbIE U TepOapHbIE IK3EMIUIIPHl KOMHATHBIX PACTCHHUI,
pucyHku (dotorpaduu) >KUBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHUHUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. llocTpoeHWe BapwalMOHHOTO psfga W
BApUALIMOHHOW KPUBON».

IIpakTuueckas padora «Myrtamuu y gapo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHUS T€HOMa
yenoBeka.  Meroabpl  M3yYeHMsT T€HETUKHM  4YEJIOBEKa:  T'€HEAIOTMYECKHUU,
OIM3HEIOBBIN, IIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00ieBaHus YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
OoJie3HM 4YeloBeKa. boJIe3HM C HACIEJACTBEHHON MpeapactoiioKEHHOCTHIO.
3HaueHUE MEIMIMHCKOW T€HETUKHU B MPEJOTBPALIEHUU U JICUEHUU T€HETUYECKUX
3a00eBaHui 4yenoBeKa. MeauKo-reHeTuYecKoe KOHCYIbTupoBaHue. CTBOJIOBbIC
KJIeTKU. [loHsATHE «TreHeTUYeCKOTo rpy3a». DTUUYECKHUE aCTEKThl UCCIICIOBAHUI B
00J1acTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl TMOBBIIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYXKarollei cpenbl. ['eHeTnueckas
IIPEAPACIIONIOKEHHOCTD YEJI0BEKA K MaTOJIOTHUSIM.

JdeMmoHcTpanuu

Tabmuuer u cxembl: «Kapuotun uenoBeka», «MeToAbl W3yYEHUSI T€HETHUKU
qenoBekay, «I 'eHeTnueckue 3a00IeBaHUS YEIIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOW.

Tema 15. Cenrekuusi OpraHu3zMoB

JloMecTukanusa ¥ CEIEKUUsd. 3apOXKICHUE CEIeKIUH M JOMECTHKAIUU.
VYuyenne H. W. BaBunmoBa o IleHTpax mnOpOUCXOXKIACHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuU. PoJib celieKiMu B CO3JaHUM COPTOB PACTCHUW U MOPOJ]
#uBOTHbIX. CopT, TMOpoaa, mTaMM. 3aKOH TOMOJIOTMYECKHUX pSJIOB B
HaclieACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HaueHue JIsd
CEJIEKIIMOHHOW padOoTHI.

Metoasl ceneKkIMoHHOM padoThl. VckyccTBeHHBIN OTOOp: MACCOBBIM U
VHIUBUIYaIbHbBIN. Oransl KOMOWHAIMOHHON CCJICKIIMH. HcnrwiTanue
IPOU3BOAUTENIEH MO0 MOTOMCTBY. OTOOp MO TEHOTUITy C TOMOIIBIO OICHKU
¢dbeHoTHNna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanmu3za JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PannanmoHHpli 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
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dbopm opranuzmoB. Mcmonp30BaHME TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexkoMOuHaHTHBRIX JIHK /1t moyyeHus: HCX0IHOTO MaTepHaia Jisk CENEKIINH.

[Tomyuyenue MOJIUIIOUTIOB. BnytpusugoBas ruOpuIN3aIus.
bnuskopoAcTBeHHOE — CcKpemniuBaHWe, Wi UHOpuauHT.  HepoactBeHHOe
CKpelnuBaHue, Win ayTopuawHr. ['erepo3uc m ero mpuuuHbl. Vcmomp3oBaHme
rerepo3uca B cenekuuu. OtmanénHas ruOpuauszanus. IIpeogonenue Oecroaus
MEXBHUIOBBIX THOPHUIOB. J[OCTHX)EHUSI CENEKIIUU PACTCHUMN U )KUBOTHBIX. «3en1éHas
DeBOTIOYULY.

CoxpaHeHrEe U U3yYEHUE N€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUN U
UX JUKAX  poaMyed NI CO3/IaHus  HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2EHeMUYeCKUMU Pecypcam CenlbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBONHBIX
8 YeJsix YAVUUEeHUs CYWeCmayiomux U co30aHus HO8bIX NOPo0, TUHUL U KPOCCO8, 8
MoOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeoosulx uoell U NePCneKmu8HbIX MexHOL02UL.

JdeMoHcTpanuu

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuirel 1 cxembl: «l{[eHTphl TPOUCXOKIAECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacTeHHi», «3aKOH TOMOJIOTHYECKUX PSAIOB B HACJIEICTBEHHONM M3MEHYMBOCTIY,
«Metoppl cenexkuun», «OtnanéHnas rudpuanzanus», «MyTtaresesy.

JlaGopaTopHnasi padora «lI3yueHne cOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydueHue METOI0B CEJIEKIIMU PACTCHUI.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUI.

Irekypeusi «OCHOBHBIE METOABI W JOCTHXKEHUSI CEJIEKI[MM PACTeHUN U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIa0OPaTOPHUIO
arpOyHUBEPCUTETA I HAYYHOIO LICHTPA)».

Tema 16. BuoTexHOI0rMs U CHHTETHYECKAsA OMOJI0THA

OOBEKTHI, MCHOJb3yeMble B OHOTEXHOJOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TMONyYeHHUE KHCIOMOJIOYHBIX  TPOIYKTOB,
BUHOAenue. Mukpoobuonorndeckud cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHosiorui. [Ipon3BoicTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3aanue TEXHOJIOTMH M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LIEJIBIO ITOJYyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIHUECs B MPUPOJIe OMOCUHTETUYECKHE My TH.
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Knerounas unxeHepus. MeToapl KyJbTypbl KIE€TOK U TKAHEH PACTEHUU U
#®uBOTHBIX. Kpuobanku. ComaTuueckas ruOpuau3aniss ©U COMATHYECKHM
sMOpuoreHe3. Vcrnonp30BaHWE TarIOWIOB B CEJIEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnoav3o6anue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKUus
AMIEKIIETOK U KIIOHUPOBAHUE KMBOTHBIX. METONI TpaHCIUIAHTALUU SEP KIIETOK.
Texnonocuu 0300p08IeHs, KYJIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHass W TeHHass WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomobunantueix JJHK. Cozoanue mpanceennvix opeanusmos.
JIOCTHKEHU W TEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  HMH)KCHEPHH.
DKOJIOTHYECKHE U AITUYECKUE TPOOIEMbl TeHHON MH)KEHEPHH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meauuuna. TTLP-
JMarHocTuka. MeTaboJIOMHBIN aHaln3, TEHOLICHTPUUECKUU aHaIu3 MpoTeoma
YEJIOBEKa JUISI OLIEHKH COCTOSIHHMSL €r0 340pOBbs. MCmosib30BaHME CTBOJIOBBIX
KIeTok. TapretHas Tepamust paka. 3D-OuoumkeHepuss uisi  pa3pabOTKH
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHWUEM TEXHOJOTHUH TPEXMEPHOTO OMONMPUHTHHTA M cKaddomauHTa
JUISL PELICHUS 3a7a4 IEPCOHAITM3UPOBAHHON MEIUIUHBL.

Co3naHrve BEKTOPHBIX BAaKIMH C 1IEJbI0 OOecreuyeHuss KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbynknuonupoBanusi PHK-conepskanux BUpYCOB, BBI3BIBAIOIIUX 0CO0O0 OMAacHBIC
3a0071€BaHUs YEIIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuiel u cxembl: «l/croap30BaHUE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KiieTouHast uH)eHepus», «l eHHass HHKECHEPUS».

JlaGopaTopHasi padora «l/3yueHue 00bEeKTOB OMOTEXHOIOTUIY.

IpakTnueckas padora «llosyyeHrne MOJTOYHOKUCIBIX TPOLYKTOBY.

Jkckypeusi «buoTtexHonoruss — BaKHEHIIas IPOM3BOAUTEIbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KITACC

Tema 1. 3apoxnenne W pa3BUTHE IBOJIOIUOHHBIX MPeEIACTABJICHHHA B
OouoJiornu

OpomononHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBI>KyIIIME CUJTBI 3BOJIIOIIMU BUIOB o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas WM3MEHYMBOCTh, OopbbOa 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
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Odopmiienne cunrernueckord teopun sBomonuu (CT3I). Heirpanshas
teopusi  3Boironuu. CoBpeMeHHas HBOJIIOLMOHHAs OHOJOrus. 3HAueHUe
HBOJIFOLIMOHHOW TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOIN KapTUHBI MUPA.

JemoHCcTpanumn

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Uinep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. U. [lImaneraysen, x. Xonaeis, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jluanaewo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GHopMUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuid W KUBOTHBIX (mmo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsuna», «Haxonku Y. lapBuHay, «@opMbl O0pbOBI
3a cymectBoBanuey, «lloponpl romybeit», «MHorooOpasue KyIbTypHBIX (POpM
KarmycThD», «Ilopoasl foManTHUX )XKUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «CxeMa COOTHOIICHMS JBWXKYIIMX CHJI 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CAHTETUYECKON TEOPUH IBOIOLAN.

Tema 2. MUKPO3BOJIOLNSA U €€ Pe3yJIbTATHI

[Tonynsinusa Kak 3J€MEHTapHas equHULA 3BOMOIMA. COBPEMEHHBIE METOMbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpasuss M CTPYKTYphl nomyisuuid. M3MeHeHue
reHo(oH/la TOMyJNAMA KakK »3JIEMEHTApHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro pasHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (PaKTOphl (IBWXKYILIME CHUJIbI) JBOJIONMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHYMBOCTh. [Ipeiid reHoB — ciyyaiiHbIe
HEHANpaBJICHHbIE HW3MEHEHUs YacToT ajuieiaedl B nomyisauusax. O¢dekr
OCHOBartelsl. Jdgpgexm OymulioyHoeo 2opaviuwika. CHUdNCEHUE 2eHemUuecKo2o
pasHoobpazus: npuyunsl u cireocmeus. llpoaenenue sgpghexkma Opetigpa 2enos 6
oonbuwux U manelx  nonyaayuax.  Mwurpauuu.  M30omsaums MOy
reorpaguyeckas (IpocTpaHCTBEHHAas), Ouonorudeckas (penpoayKTUBHas).

EcrtecTBeHHbIIl 0TOOp — HampaBisgiommii @akrtop sBomonUuU. DopMeI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAaOWIM3UPYIOUIUH,  pa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit or6op. Bo3HMKHOBEHHE M 3BOJIONUS COIMAIBLHOTO
NOBE/ICHUS )KUBOTHBIX.

[Ipucnoco0NIeHHOCTh  OPraHU3MOB  KaK  PE3yJIbTaT  MHUKPO3BOJIIOLIMH.
Bo3nukHOBeHHE — mpucriocoOieHud y  opranu3mMoB.  ApoMopdo3bl  H
uanoanantanuu. [lpumepsl npucnocoOiaeHnil y opranu3mMoB: MOpQOJIOrHYEcKHe,
¢usnonornyeckue, - OMOXUMHUYECKUE,  MoBeAeHYeckre.  OTHOCUTENBHOCTD
PUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BupooOpazoBaHue Kak pe3yibTaT
MUKpOdBoOIMK. M3onanus — kioueBod ¢aktop BupoodpazoBanus. [lytu u
CIIOCOOBI BUI000Pa30BaHUS: aJJIONATPUYECKOE (reorpaduueckoe),
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CUMIIATPUUECKOE (?KOIOTHYECKOE), «MTHOBEHHOE (TIOJTUTIITON T 3AITHS,
ruOpuanzans). JmuTenbHOCTh SBOTIOIIMOHHBIX POIECCOB.

Mexanu3mbl (OpMHPOBaHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.

Pons 3BONIOMOHHOW OHMOJOrMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus1 6nopazHooOpasust. MUKPOIBOMIONHS U KOIBOJIIOLNS MAapa3uTOB U UX
x035ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JeMmoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr U cxembl: «MyTallMOHHAsT WU3MEHYHBOCTHY, «llomymsnnonHas
CTPYKTypa BUAa», «Cxema MposiBICHUs 3akoHa Xapau—BaitHOepray, «/IBmwxkyive
CHJIBI 3BOJIIOLUNY, «DKOJIOTHUECKas W3OJSIHS MOMyIAIUA CEBAaHCKOM (openny,
«l'eorpaduueckast M3OMSAIUS  JUCTBEHHUIBI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoiy, «[lomynsiroHHbIe BOJTHBI YUCICHHOCTH XUIIIHUKOB U KepTBy», «Cxema
JIEUCTBUA E€CTECTBEHHOTO 0TOOpa», «®PopMbl OOpHOBI 3a CYIIIECTBOBAHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaembie», «llokpoBuTenbcTBeHHAs
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusnonornueckre ananrauun», «lIprcrnocoOIeHHOCT OpPraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buapl-nBolHUKN», «CTpyKTypa BHAA B
npupoae», «CrnocoObl BUA00Opa3oBaHusy, «l'eorpaduueckoe BHU1000pa3oBaHUE
TPEX BUAOB JAHJBIIICH», «DKOJOTHMYECKOE BHA000pa30BAHHME BHUIOB CHUHUIL,
«ITomunousl pactenuit», «KamycTHo-peneunbiil ruopu.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUN HACEKOMBIX, Uydelia MTUIl U
3BEpeil ¢ mpuMepamMu pa3lIMYHBIX MPUCIIOCOOJEHUHM, yydyena MTUIl U 3Bepei
pasHBIX BHJOB, TrepOapuu pacTeHUul ONM3KUX BUIOB, OOPA30BABIIUXCS
Pa3TUYHBIMA CIIOCOOAMH.

JlaGopaTopnasi padora «BpisBIeHHE HM3MEHUHMBOCTH Y OCOO€H OJHOIO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHu3sMOB U UX
OTHOCHTEJIbHAS 11€J1IeCO00Pa3HOCThY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo/ironus u eé pe3yJbTaThl

Meronpl  u3yueHHd MakpodBoJOLMH. [laneoHToNOrM4Yeckue MeTombl
uzydeHus: odBoiouuu. Ilepexogneie QopMbl U (QUIOreHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaguueckue metonasl usyuyeHus sBosouuu. CpaBHeHue (GiIopsl U
dayHbl MaTepuKoOB W OCTpOBOB. buoreorpadguueckue obnactu 3emiun. Bunbl-
SHAEMUKH U PEIUKTHIL.
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OMOpPHUOIOrMYECKUe U CPaBHUTEIBHO-MOP(HOIOrHUECKUEe METOJbl U3YUYCHHUS
BOMIOLMMU. ['eHeTMYecKne MEXaHWU3Mbl DSBOJIOLWHA OHTOT€HE3a W IOSBIICHHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  AQHAJIOTUYHBIE  OPTaHBI.
PyaumenTtapHble  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKUE  METOJbl  U3YYEHHS  DBOJIOIUH.
I'omonoruunsie TeHbl. COBpEeMEHHBIE METO/Abl MOCTPOCHHS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTall{ U BOJIFOLIUS TEHOMOB.

OO6mume 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUUU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUH.

JemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, 3. [ 'eKkeb.

Tabmuubl 1 cxembl: «DuUnoreHeTHYECKU pAl JAOWAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Puanodure»,  «CeMeHHBIC
nanopoTHUKW», «buoreorpapuueckue 30HBI 3emin», «Jpeld KOHTHHEHTOBY,
«Penuktely, «HauvanpHble cTaauu SMOPUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJNOTMYHBIE W aHAJOTUYHBIE OpraHb), «PyIuMEHTH,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJOBEKAa M IMIMMIIaH3e», «l IaBHBIE
HaIpaBJIeHU 3BOJIOLMIY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIOLIUNY.

O6GopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSIKH MCKOIMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKU TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayuynbple THUMOTE3bI TPOUCXOXKIEHUS JKU3HM Ha 3emue. AOuoreHes u
naHcrepmusi. /J[JoHayuHble IpenCTaBICHUs O 3apPOKACHUU KU3HH (KPEALMOHHU3M).
['unoTre3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEpKeHUE onbITaMu .
Penu, JI. Cnannannanu, JI. [Tactrepa. [IpoucxoxaeHue 5kxM3HU U aCTPOOUOJIOTHSI.

OcHoBHbIE JTaIbl HEOPraHU4ECKOU 3BOJIIOLMH. [Lmanerapuas
(reojoruyeckasi) dBOJIONMSA. XHUMHYECKas DJBOJIONMS. AOHOTreHHBIH CHHTE3
OpraHhyYecKux BemecTB W3 Heoprannudeckux. Ombir C. Mumiepa u I'. HOpwu.
OOpazoBanue mMoMMMEPOB U3 MOHOMepoB. KoamepBatnas rtumore3a A. U.
OmnapuHa, runoTe3a nepBU4YHOro 0ynpona Jx. XomnaeliHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumorteza «mupa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE IPOTOKIIETKH.

Hcropust 3emumn U Meroasl €€ wu3zydeHus. lckomaemble OpraHMYECKHUE
octatku. ['eoxponosmoruss u e€ wMeronapl. OTHOCUTENbHass U aOCONIOTHAS
re€OXpPOHOJIOTHS. ['€0OXpOHOIOTHYECKA IIKAIA: S0HbI, APbl, TEPUOIBI, STTOXH.
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Havanenbie 3Tanbl OpraHMYecKOM 3BOJIOUMHU. [lOSBICHME W H3BOJIIOLUSA
MEPBBIX KJIETOK. DBOJIOIUS MeTa0onmu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKHN KaK aHaJIOT MEPBbIX HA 3eMiie COOOIIECTB.
Crpomaronutel. [IpokaproTHl M SyKapHuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOIIOLMOHHOE TPOUCXO0KICHHE
BUPYCOB. [IponcX0XIeHME MHOTOKIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE Tallbl JBOJIONMUU BBICIINX pacTeHuil. OCHOBHbBIE apoMOP(O3bI
pacrenuid. Bpixox pacrenust Ha cymry. [losBieHHe CHOpOBBIX pacTeHUU U
3aBoeBaHre uMu cymu. CemeHHble pacTeHus. I[IpoucxoxkaeHue IBETKOBBIX
pacTeHUN.

OcCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
®KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIE XKUBOTHBIC. JKU3Hb B BOJI€. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxxaeHne MIEKOMUTAONINX U
ntun. [lpunnun xmoyeBoro apomopdoza. OcBoeHHE OECMO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIU.

Pa3Butne *u3HM Ha 3emie MO 3paM M MEepUoAaMm: apxel, IpOoTepo30i,
nmajxeo3oi, Me3030H, KaifHO30M. OOmias  xapakTepuCTHKa KJIUMara M
re0JIOTHYECKUX TporeccoB. llosiBIeHHEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCaoBUS U BIUSHUE HA Ta30BbIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — SKOJIOTMYECKUE KpHU3UCHI mpouwioro. I[Ipuunnsl n
CIEACTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBI 3KOJOTMYECKUN KpPU3UC, €ro
ocobennoct. [Ipobiema coxpanenus 6uopasHooOpa3us Ha 3emIie.

CoBpemeHHas cucTemMa opraHuyeckoro mupa. IIpuHuunel kiaccudpukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnammannanu, JI. Ilacrep, 1. . Meunukos, A. W.
Omnapun, [Tx. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Peany, «Cxema ombita JI. [lacTepa mo
U3YUYEHUIO CaMO3apokIeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  JBONMIOLUUY»,  «l'€OXpOHOJIOTHYECKas  IIKajay,
«HadganpHble 3Tarbl OPraHUYECKON SBOIIONUNY», «CxeMa 00pa3oBaHHs 3YKApUOT
nyTéM cuMmOuoreneza», «Cucrema >XUBOW Tpuponb», «CTpOeHHE BHUpYCay,
«Apomopdosel  pacteHuit», «PunmodutTh», «OTHOKIETOYHBIE BOJOPOCTNY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llanopoTHukny, «l'0J0CEMEHHBIE
pactenusi», «Opranbl [BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupa», «Apomopdosbl KHUBOTHBIX», «lIpocTeitmue», «KuieyHOmoIO0CTHBIEY,
«Ilnockue YEpBU», «YneHucToHoruey, «PEIOBI, «3e6MHOBOIHBICY,
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«IIpecmbikaromuecs», «lItumpy, «Maekonuraromuey», «Pa3Buthe KU3HU B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTre Xu3HU B
I1aJICO30MCKOM 3pe», «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu pPACTEHHM Pa3IUYHBIX OTNIEJOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXHBIE MpenapaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUH
UTJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX JKUBOTHBIX, 4Yydela MTUI W 3BEpEi,
KOJUICKIIUA OKAMEHEJIOCTEM, IIOJIE3HBIX HCKOINAEMBbIX, MYJSKM OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  ga0oparopHas paGora «MoaeaupoBaHUE — OMNBITOB
Munnepa—tOpu no u3yueHno abMOreHHOro CUHTE3a OPraHUYECKUX COCIMHEHUN B
MEPBUYHOM aTMOChepe».

JlaGopaTtopnasi padora «l3yuyeHne W oONHMCaHUWE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckas pa6ora «M3yueHue OCOOEHHOCTEH CTPOCHUS PACTCHHIA
Pa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUSI TO3BOHOYHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3agaun aHTpononorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIICHME TPECTABICHUN O MPOMCXOXACHUU YeJIOBEKa. Penurnosnbie
B033peHusA. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

CxoacTBO yenoBeka ¢ KUBOTHBIMUA. CUCTEMATHYECKOE MOJI0KEHHUE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA € KUBOTHBIMHU:  CPaBHUTEJIBHO-
MOpPQOIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bU3HO0TOT0-OMOXMMHUIECKHE,
nosesieHUeckue. OTanyus 4elaoBeKa OT KMBOTHBIX. [IpsIMOX0XKAEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JIBrxymye cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COLUATBHBIC.
CooTHollleHne OMOJOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaJMM aHTpOIOTeHe3a. PaHHHME 4YenoBeKoOOpa3Hbie 00e3bsHBI
(MTPOKOHCYIIBI) ¥ PAaHHHUE MOHTUBI — OOIINE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MPEAKHU Jtojaeil. YemoBek ymenblil, IepBbie
U3TOTOBJIEHUS OPYIHUM Tpyaa. UenoBek NPAMOXOISAIIMN U NEPBbIM BBIXOJ JIIOACH
3a npenensl  Adpuku. YenoBek reipenbOeprckuii  — oOmUA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOTro. YeloBeK HEaHAEPTAIbCKUI
KaK BHJI JIIOJICH XOJIOJIHOTO KJMMaTa. YesloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHUM YENIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tpenenamu AQpuxu.
[TaneoreneTrka u NaJIcOr€HOMUKA.
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DBOJIONNS COBPEMEHHOTO 4YesioBeKka. EcTecTBeHHBIN OTOOpP B MOMYJISIIHSIX
yenoBeka. MyTanMoHHBIN Tiporiece U noiaumopdusm. [lomynsiinoHHbBIE BOJHBI,
npeid renoB, murpanus U «3GQPeKT oCHOBATENS» B MOMYJALMIX COBPEMEHHOTO
YEI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeonIHas
(eBpasmiickasi),  aBCTpajo-HerpoujaHass  (dKBaTopuaibHas), = MOHIOJIOWHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHusi 4eloBeKa MO IUIaHETe.
EnuncTtBO  4yenmoBeweckux — pac. HaydHas  HECOCTOSATENBHOCTh  pacHU3Ma.
[Ipucnoco0IeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBHUSM OKpPY)KAIOIIEH Cpeabl.
Brnusaue reorpadguueckoit cpeapl u Apeiidpa TeHOB Ha MOPGOIOTHIO W
(PM3HOJIOTHIO YEIOBEKa.

MexauciuIuiMHapHble  MeToAbl B ¢u3nueckod  (OMOJIOTHYECKOI)
AHTPOMOJIOTMM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHMS W NAJICOaHTPOIOJIOTHS
YEJIOBEYECKUX MOMYJSIUKA. bHOconManbHbIe UCCIENOBAaHUSA IMPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpertsr: Y. lapBuH, JI. Jluku, A. 5. Porunckuit, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTOobl aHTPOIIOIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHbI», «CKeleT 4YelnoBeKa W CKeleT MIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD, «J|BHKyIIUE CUIIBI aHTPOIIOTEHE3a», « IBOJIIOLMOHHOE
JIpPEBO  4YEJIOBEKa», «ABcCTpaionuTek», «YenoBek  yMenblid», «YenoBek
NPAMOXOJAIININY, «J/leHuCOoBCKH uenoBek» «Heannepranbip», « KpoMaHbOHIIBY,
«IIpenku yenoBekay», «ITarbl 3BOJIOLNH YEIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeW, TpPeAMETOB MaTepHabHOU
KyJIbTypbl TPEIKOB 4YeloBeKa, penpoaykuuud (¢doTtorpaduu) KapTHH C
MU(DOJIOTMYECKUMU U OHOJIEHCKUMH CIOKETaMH TPOUCXOXACHUSA YEJIOBEKa,
doTorpadguu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepena 4YeJoBE€Ka M 4epena IIMMIIaH3€, MOJEIb KUCTH YEJIOBEKa W KHCTH
IMMIIAH3€, MOJEIIN TOPCa MIPEAKOB YEIIOBEKA.

JlaGopaTtopHasi pabGora «M3yueHne o0cCOOEHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBA3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydeHne 73KOJIOTUUECKUX aJanTaluid YEJIOBEKa.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHM3MEHHBbIX CUCTEM C OKPY Kalollen cpeaoi

3apoxaeHue U pa3Butue 3kojorud B Tpyaax A. 'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tencin, B. H. CykauéBa. Pazgensl u 3amauun
3K0JIOTHH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMH.
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Meronabt sxosorun. IloneBbie HabOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
npupoAHble W JlabopaTopHbie. MojenupoBaHue B IKOJOTUH. MOHHTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, PETHOHAIBHBIN U TJI00QTHHBIMH.

3HaueHHE OKOJOTMYECKUX 3HAHMM I  4YeJOBEeKa. DKOJOTMYECKOe
MHPOBO33PEHHUE KAK OCHOBA CBA3€U 4YenoBeuecTBa ¢ mpupoaoil. dopMupoBaHue
AKOJIOTHYECKOH KYJIbTYPbI U SKOJIOTHYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Cepepros, 3. 'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonorum», «Metoasl 3KoJoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOUIEN CPEIIBD».

JlaGopaTopHasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosoruyeckue (HakTophl U 3aKOHOMEPHOCTH UX nercTBud. Knaccuduxarus
AKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHHubie. Oomue
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. [IpaBmio munumyma (K.
Mmpenrens, 0. JInbux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3Kojiormueckuil ¢akrop. [eicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPTraHU3MBbI. DKOJOTHMYECKHUE TPYIIIbI
pacTeHMil W JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CuUTHaibHasg poJib CBETA.
doTonepruoausM.

Temmeparypa kak skojiorudeckuii daktop. [lelicTBue Temmeparypsl Ha
opranu3Mmsbl. [loMKuIO0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢akrtop. IlpucnocoOneHust pacteHuid K
nojjiep>kaHuio BojaHoOro Oananca. Kiaccudukaius pacTeHUN MO OTHOIIECHUIO K
Boze. [IpucrnocoOeHus )KMBOTHBIX K N3MEHEHHUIO BOJTHOTO PEXXHUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIIHAs, MOYBEHHAs,
rIIyOMHHAasT  TOMANOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3MKO-XUMHYECKUE
OCOOCHHOCTH cpeji 0o0uTaHus oOpraHu3MoB. [IpucrnocoOiieHusi OpraHu3MOB K
YKA3HU B Pa3HBIX Cpelax.

buonornueckne putrmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
roauyHbie puUTMBI. [IpUCOCOOGIEHHOCT, OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

Kuznennsie Qopmel opranusmoB. llonste o Ku3HeHHOW dopme.
Kuznenusie popmMbl pacTEeHUM: AEPEBbs, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJICTHHE
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TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KHUBOTHBIX: THAPOOHOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue  dakrtopel.  Bugbsl = OMOTMYECKMX ~— B3aMMOJICHCTBHIA:
KOHKYPEHITUS, XUITHNYECTBO, CUMON03 u ero (opmel. [lapasutusm, koomnepamws,
MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHnuecTBO). Hetpoduueckue
B3aUMOJieHcTBUS  (Tommueckue,  ¢dopudeckue, (pabpuueckue).  3HaAUCHHE
OMOTHYECKHX B3aUMOJCHCTBUH Ui CYIIECTBOBAHMS OpPTaHU3MOB B Cpeic
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdemoHcTpanuu

Tabmuubl U cxeMbl: «Jkoyornueckue (akTope», «CBETOBOM CHEKTPY,
«IKOJOTUYECKHE TPYIIBl )KUBOTHBIX TI0 OTHOIICHHUIO K CBETY», «TeImIoKpoBHBIC
KUBOTHBIC», «XOJIOAHOKPOBHBIE J>KUBOTHBIEY», «DU3MOIOTHYECKHAE aaamnTaIiuu
KUBOTHBIX», «Cpenbl oOUTaHUS OpPraHU3MOB», «bBHOJIOTMYECKHE PUTMBIY,
«Kusnennole  Gopmbl  pacteHmity, <« Ku3HEHHBIE  (QOPMBI  KHUBOTHBIX),
«9KocucTeMa MMUPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOTO Jecay, «llemu
NUTaHUS, «XumHudecTBoy, «llapasutuzm», «Konkypenuus», «Cumounosy,
«KommeHncanmzmy.

O6opynoBanue: repbapund pacTEHUHW W KUBOTHBIX, MPHUCTIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX HOKOJOTHYECKUX (DAKTOpOB, TepOapuu CBETOMIOOMBHIX,
TEHEIIOOMBBIX U TEHEBBIHOCIIUBBIX PACTEHUN, CBETOIIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTCHHUS, TepOAPUN U KOJUICKIIMH TETUIOTFOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBLIX PAcCTEHHWH, dydesia NMTHUIl U 3Bepei, repoapun
pacTeHul, OTHOCIIIMXCA K THUrpoduram, kcepoduram, me3oduram, KOMHATHBIC
pacTeHusi JaHHBIX TPYII, KOJJICKIIMU KMBOTHBIX, OOMTAIONIMX B PA3HBIX Cpelax,
repOapu MW KOJUICKIIUM PACTEHUHW W IKUBOTHBIX, OOJIATAIOMUX YepPTaAMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HHU, TepOapuu u
KOJUICKITUM PACTCHUM W JYKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (HOPM, KOJIICKIIUU
KUBOTHBIX, YYACTBYIONIUX B PAa3JIMUYHBIX OMOTHUCCKUX B3aUMOJICHCTBUSX.

Jlabopatopnasi padora «BrbisiBIeHHE MPUCTIOCOOTICHUM OPraHU3MOB K
BIIUSTHUIO CBETAY.

Jlabopatopuasi padora «BbIsiBIeHHE TMPUCITOCOONICHUM OpPraHU3MOB K
BIUSTHUIO TEMIIEPATYPBD).

JlabopaTopnass paGora «AHATOMHYECKHE OCOOCHHOCTH pACTeHUU U3
Pa3HBIX MECT OOMTAHU.

Tema 8. IKo0/10rus BUAOB U NOIMYJIAMH

OKOJIOTUYECKHE  XapaKTepUCTUKWA  momyisuuu.  [lomymsnms — Kak
Ouonoruyeckas cucreMma. Posib HEOTHOPOTHOCTHU Cpefibl, (pu3ndeckux O0aphrepoB U
0COOEHHOCTEW OMOoJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
monyssiiuid. OCHOBHBIE TIOKAa3aTeIW TOIMYJSIIIUU: YHCICHHOCTh, TUIOTHOCTD,
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BO3pacTHasi W T1OJIOBasg CTPYKTypa, pPOXKIAEMOCTh, MPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUA.

DKkosioruyeckas CTpykrypa nonyssiuu. OLeHKa YUCIEHHOCTH MOMYJISIIUU.
JluHaMuKa MOMyJSINUUA U €€ peryisiuus. buoThyeckuil moTeHIuan MOMyJIsIHY.
MopaenupoBanue qTuHAMHUKU nOnyasinuu. KpuBble pocTa YMCIEHHOCTH MOMYJIALNY.
KpuBble BbDKMBaHUSA. Perymnsiius YUCICHHOCTH NOMYJSUUN: PoJb (aKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJOTMUYECKUE CTPATETUH BUIOB (- U
K-ctparerun).

[Tonsitue 00 HKOJOrMUEecKo Huile Bujaa. Mectoobutanue. MHoromepHas
Mozenpb skosornyeckon Humm k.M. Xarumncona. Pa3smepsl 3konornueckon
Huid. [ToTeHnnanbHas U peain30BaHHAs HULIY.

Bua kak cucrema nomymsuuid. Apeansl BUIOB. BHIBI M HMX JKU3HECHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUTPAIM >KUBOTHBIX. buHoJOrHMYecKue
WHBA3WU Yy>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: Ix. . XaTuynHCOH.

Tabmuubl M cXembl: «DKOJIOTMYECKHE XAPAKTEPUCTUKH  MOIYJISILIUN,
«IIpocTpancTBeHHass  CTpyKTypa  nonmyidnuu», «Bo3pacTHble  nupamuisl
nonyanun», «CKOPOCTb  3aCEEHUs TNOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzMammny, «Mogeinb 3kosiorndeckor HumM Jx. M. XatunHconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUICKITUN KUBOTHBIX.

Jlabopatopuass  pab6ora «[lpucnocoOnenusi ceMsH  pacTeHUd K
pPacCeNeHUIOY.

Tema 9. Jkos0orust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OopraHu3MamMu B OMOIICHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHAIbHBIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: MPOIYICHTbI, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHH. Tpoduueckue I1enu W ceTH. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U WIIBI B AKOcHCcTEMaX. KpyroBOpOT BEIIECTB U MOTOK YHEPTUH
B DKOCUCTEME.

OcHoOBHBIE  TIOKa3aTeau  dSKocucTeMbl. buomacca u  mpoayKius.
DKOJIOTHYECKHUE TUPAMUIbI UUCEII, OMOMACCHI U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @uyxkmyayuu.
HampaBneHnHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykileccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBI. AHTpPONOT€HHBbIE BO3ACHCTBHUS Ha
cykneccuu. Knmnmakcnoe cooOriectBo. buopaznooOpasue v mojiHOTa KpyroBopoTa
BELLECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.
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[IpuposHbIE SKOCUCTEMBI. DKOCUCmEMbL 03ED U peK. DKocucmembl Mopeu U
OKeano8. Ixocucmemvl MYHOP, J1eCO8, CMeneli, nyCmbiHb.

AHTpPOINIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucTteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOTIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBHI ypOolakocucTeM. ['oposckas
biaopa u dayna. CuHanTponu3zanus Topojackod (ayHsl. buonoruueckoe u
X03IMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocucteMax. Ponb kackadHoeo 3¢ghghexkma u 6u008-30uguxamopos (Kiwouegvix
6U008) 6 yHKYUOHUpOoBanuu sKkocucmem. [lepeHOC PHEPTUU U BEIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JACHCTBUIA.

Mexanuszmul 8030eticmaus 3aepsA3HeHull  pa3HblX Mmunoe Ha
CcyOOp2aHUZMEHHOM, OP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  DKONOSUYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20 — 8030€UCMBUSL.
MeTo10510Tusl MOHUTOPUHTA €ECTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu
IToptper: A. JIxx. Tencnn.
Tabmumst  u cxembl:  «CTpyktypa  OHWoLeHO3a»,  «DKocHcTeMa

MIMPOKOJIUCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOrO Jyeca», «DyHKIMOHAIbHBIE
TPyNNbl OPTraHU3MOB B 3KocucTeMme», «KpyroBopoT BeEmecTB B DKOCHCTEME»,
«llenn nutanus (mMacTOUIIHAS, JETPUTHAS )», « DKOJIOTHUECKAs MHUPAMUJIA YUCEID»,
«IKojoruyeckas mupamuyia OMOMaCChl», «IKOJOTHUYECKasT MUpaMuaa YHEPTUN,
«O06pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccranoBneHue yeca nocie
nokapa», «JKOCHUCTeMa 03epay, «ATpolueHo3», «KpyroBopoT BemecTB U MOTOK
SHEPruM B arpoueHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpe, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTCHUM, aKBapHUyM KaK MOJICITb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypo0oIKOCUCTEMBD.

Jlabopatopuass pabdora «M3ydeHue paszHooOpazusi MEIKHUX MOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX)).

IKCKypeusi «IKCKYpCUsl B TUIMYHBIN OmoreorieHo3 (B AyOpaBy, Oepe3Hsk,
€JIbHUK, Ha CYXOJO0JIbHBIN WU TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYypcusi «ODKCKYpCHs B arpo’KOCHCTeMy (Ha MOJ€ WM B TEIJIMYHOE
XO035HCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmieranerapHasi oOojiouka 3eMiid, TJE€ CYIIECTBYET WU
CylLIeCTBOBaJIa KM3Hb. PazButue mpeacrasienuii o ouocepe B Tpyaax J. 3rocca.
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VYuenue B. U. Bepuanckoro o 6umochepe. O6mactu 6uocheps u e€ cocras. JKupoe
BelIecTBO Ouochepsl U ero PyHKIUH.

3aK0OHOMEpPHOCTH cyliecTBoBaHusl 6uocheprl. OcobenHoctn O6uochepsl Kax
ro0anpHON 3K0cucTeMBl. J([nHaMudeckoe paBHOBecue B 6nochepe. KpyroBopotsr
BEIIECTB U OMOTEOXUMHUYECKHE UKIBI (yriaepoaa, a3ota). PUTMUYHOCTD sSIBIECHUIA
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonarue o Ouome. OCHOBHbIE OHMOMBI CYIIU:
TYHJIpa, XBOMHBIE JIECa, CMELIaHHBIE U IIWPOKOJINCTBEHHBIE JIECA, CTEIHN, CABAHHBI,
IIyCTBIHU, TPOIIMYECKUE JIECa, BBICOKOrOpbsl. KimMar, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KMBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHI[Maa 1
o6unocepHbIx QyHKIUH.

JdeMoHcTpauu

[Toptpetsi: B. Y. Bepuanckuii, 9. 3rocc.

Tabmuuer 1 cxeMmbl: «['eocdepsr 3emmn», «KpyroBopor azora B mpHUpoe»,
«Kpyrosopor yriepona B npupoae», «KpyroBopor kwuciopoga B IpUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emun», «Tynapay», «Taliray, «CMemannsblil jec», «lLInpokoaucTBEeHHBIM
necy, «Crenby, «CaBanHay, «IlycTeiHd», « Tponrueckuil ecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u OKpy:xa0OIIafA cpeaa

DKOJIOTUYECKHE KpHU3UChl M WX NpHUYMHBL. Bo3zgeilcTBue demoBeka Ha
ouochepy. 3arpssHeHne BoO3AyIMIHOM cpenbl. OxpaHa Bo3ayxXa. 3arps3HCHHE
BoAHOU cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MTOYBEHHBIX pecypcoB. M3MeHeHune kimMmara.

AHTpPONOr€HHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U YKUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuuru. Oco0o oxpansembie mnpupojnbie Ttepputopuu (OOIIT).
borannueckue caapl ¥ 300JI0rMYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHUS YEIOBEYECTBA U IPUPOJIBI.
PanmonaneHOoe  MPHUPONONOIB30BAHUE U COXpaHEHUE  OMOJIOTMYECKOTO
pazHooOpasust 3emumm. OOmue 3aKOHOMEPHOCTH TJIOOANBHBIX AKOJOTHICCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCa U €0 BEPOSTHBIE MOCIEICTBUS.

Pa3BuTHEe METOJOB MOHUTOPMHIA Pa3BUTHS OMACHBIX TEXHOTCHHbIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowei U
KOHKYPEeHmMOCcnocobHotl anepeemuke. buonozuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonuvie cucmemsi, obecneuusarowue O00Cmyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX U008 U skocucmem. (OcCHOBbI
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sKopeaburumayuu dKocucmem U cnocobos 6OopbbLl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmumsr  w cxembl:  «3arps3HeHne  atMocepsr»,  «3arpsi3HEHUE
runpoceprr», «3arpssHenue mouBb», <«llapHukoBbEIT APdexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MoIeNn yIpaBIsIeMOro MUPay.
O6GopynoBanue: Gororpaguu OxpaHseMbIX pacTeHUW M KUBOTHBIX KpacHoii
kHuru Poccuiickon ®@enepannu, KpacHOM KHUTM peruoHa.

Mepepat vepes [Anaznok 21.09.2023 09:22 GMT+03:00 // \
dBl46592-6163-4cb0-a40B-40f600050069 | I::L

Crpanwvua 33 n3 69 \

"/



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
OOyJaroIMMHUCs TPOrpaMM CpeIHero o0Imero o0pa3oBaHUs: JUYHOCTHBIC,
METaINpeIMETHbIE U TPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUSI MPOrPaMMBbI MO OUOJIOTUH
BBIJICJICHBI CICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIUMUCS POCCUUCKOM
IrPaXIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHHUIO, Haiuuyue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe passumiue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKHX TPAJAMIMA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJACTBOBATHCSI B CBOCH
NEATEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMHU, IMPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO0  O0pa3oBaHUsl, Haluyue NPABOCO3HAHUS  DKOJIOTHUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH JKM3HCHHBIC TIJIaHBI.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHS IIPOTPaMMBbI 110 OMOJIOTHH JOCTUTAKOTCS
B CIMHCTBE YYeOHOW W BOCHUTATEIBHOW JESITEIIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUMCKUMU COLMOKYIBTYPHBIMHU, UCTOPUUECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMH B OOINECTBE MpaBWJIAMH M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TIpoOIlecCaM CaMONO3HaHMs, CAMOBOCIHUTAHUS H
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIIMU JUYHOCTH, MATPUOTU3MA H
YBOKEHHUS K 3aKOHY U IPABOIOPSJIKY, YEIOBEKY TpyJa U CTApUIEMY MOKOJIEHHUIO,
B3aMMHOI'0 YBa)KECHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaIuIAsIM MHOTOHAaIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpuposie u
OKPYXaroUIEn cpelie.

JImdHOCTHBIE pe3ynabTaThl OCBOCHUS Yy4yeOHoro mpenmera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOILIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENILHOM JIESITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOU MO3UIIUU O0YyHAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHHUE
3aKOHa W MPABOMNOPSIAKA;
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FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TNPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M TMO3HABATEIbHBIX 3aJ]1a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UILUI0 [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOSXKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYJHMYECTBY B MPOLIECCE COBMECTHOI'O BBIIIOJHECHUS
y4eOHBIX, TO3HABAaTEIbHBIX U HCCIEIOBATEIbCKUX 3a/ad, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXKJIEHHH CHOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJCPKaHUS;

TOTOBHOCTh K TYMAaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NIaTPUOTU3Ma, YBAXXCHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pe.
Poaunoii, ropmpoctu 3a cBOM Kpau, CBOK PonnHy, CBOWM A3BIK U KYJIBTYDY,
MPOLLIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIEHUE K MMPUPOJHOMY HACIEIUIO U MAMSTHUKAM HPUPOJIBL,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OWOJOTHUH, TOHMMAaHHUS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIYy>K€HHUIO U 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHME IYXOBHBIX IEHHOCTEN POCCUMCKOTrO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTENSAM, CO3JaHHI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LIEHHOCTEW CEMEWHOW JKU3HH B COOTBETCTBUU C
TpaauuusiMu HapoioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3JIEUCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH;
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TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTMYHOCTH;

5) ¢puszn4yeckoro Bocnutanus, GOpMHUPOBAHMS KYJbTYPbI 310POBbSI H
IMOLMOHAJBLHOTO 0JIAarONOJIyYns:

MOHMMaHUE U pealn3alusi 3J0pOBOTO M 0O€30MacHOro o00pasza KHU3HU
(3mopoBOo€  TUTaHUE, COOJIOJICHUE TUTUEHUYECKUX TPaBWI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATHA U OTAbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUSA K
coOCTBEHHOMY (hU3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MMOHMMAaHUE LEHHOCTH MpPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€30IacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN W HEMPHUSITHS BPEIHBIX MPUBBIYEK (YIMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBA, TPYI0JIt00UE;

FOTOBHOCTb K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSITh TaKyI0 JAESTEILHOCTD;

WHTEpEC K Pa3InuHbIM cdepaM MpoPeCCHOHATBHON JESITCIIBHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymliell mpodeccuu U peaau30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMSA:

AKOJIOTUYECKU IIEJIECO00pa3HOE OTHOIICHWE K TMPUPOJIC KAK HCTOYHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIlleCTBOBAHUS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKOW KYyJIbTYphl: MNPUOOPETCHUE OIbITA
IJIAHUPOBAHUS TOCTYNIKOB UM OIIEHKM MX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEIbI;

OCO3HaHHWE TJI00aTBbHOTO XapakTepa JKOJOTHMYECKHX MpoOieM M MyTell Hux
pelieHus;

CHOCOOHOCTh HCMOJB30BaTh MpHUOOpETacMble MPH HU3YUYEHUU OHOJOTHH
3HAHWS W yMEHUS TIPU PEIICHWH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
OPUPOAOIIONB30BaHNEM  (COOJNIIOIGHHE  MpPaBWJI  TOBEIECHUS B MPHUPOJE,
HaIlPaBJICHHBIX HA COXPAaHEHHWE PABHOBECHS B DJKOCHUCTEMAaX, OXpPaHY BHJIOB,
IKOCHCTEM, OroCchephl);

AKTUBHO€ HENPUATHE JICMCTBUM, NPUHOCAIIMX BpEd  OKPYXKAIOIIEH
OPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOIArONMpHUATHBIE JKOJIOTHUUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX JICUCTBUHN U MIPEAOTBPAIIATh UX;
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HaJIMYUE Pa3BUTOTO SKOJIOIMUECKOTO MBIIIICHUS, SKOJIOTHYECKON KyJIbTYpBI,
OTbITa JeSITEIbHOCTH IKOJIOTUYECKON HalpaBJIE€HHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEJIbHOW, KOMMYHMKATUBHOW M COLMAJIBLHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKON MEATEIBHOCTH IKOJIOTUIECKOM
HaIpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOILIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JHAJore
KYJIBTYpP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M UWTATENIbCKOM KYJIbTYPbl Kak CpEACTBa
B3aMMOJCHCTBUS MEXY JIFOJIbMU U TIO3HAHUS MUPA,

NOHMMaHUE crenupukn OUOJIOTMH Kak HayKd, OCO3HaHHs €& pojau B
(GbopMHpPOBAaHMN PALMOHAIBHOTO HAYYHOT'O MBILIUICHHS, CO3JaHUU LEJTOCTHOIO
NPECTaBICHUs 00 OKpY)KaloIleM MHpE KaK O €IMHCTBE MPHUPOIBI, YEIOBEKa U
oOuiecTBa, B MO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu MpodieM
COXPAHEHUsI IPUPOITHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU [IJIi COBPEMEHHOW ITMBUIIM3ALINU:
o0OecriedyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pEIIaTh pecypcHble MpPOOJIEMBI  Pa3BUTHSA
YeJI0BEUECTBA, MOUCKA MyTEH BBIXOJIa U3 MIOOATBHBIX DKOJIOTMUYECKUX MPOOIeM U
o0ecriedyeHrss  Mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  PAMOHAIBHOMY
UCTIOJIb30BAaHUIO TPUPOJHBIX PECYpcoB U (OPMUPOBAHMIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTMYECKUX 3HAHUW B IEIIX
MOBBIICHUST OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOHW TPAMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIBHOW T'PAaMOTHOCTHU OOydarommxcs, GopMupyemoit
IpY U3y4YE€HUU OMOJIOTHH;

MOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHMS, MCIOIh3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IIOJIydaeMble 3HAaHUS [UIsl aHalu3a M
OOBSICHEHHUSI SIBICHUI OKPYXAlOIIero MuUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIE 3aK/IFOUEHUS HAa OCHOBE HAY4YHBIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C HENbIO MOTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelIeHus mpoOJieM B pealTbHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IIEHHOCTH HAy4YHOW NEATEeIhbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIEI0BATENIbCKYIO JESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEphIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUW MO OHOJIOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.
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METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS ydeOHOTo mpeameTa «buosorusy»
BKJIFOYAIOT: 3HAUYMMbIe I (OPMHUPOBAHUS MHPOBO33PECHHSI OOYJArOITUXCS
MEXIUCITUTUTHHAPHBIE (MEXIIPEAMETHBIC) OOIICHAYYHBIC TTOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHenu(UKy METOAOB ITO3HAHMSI,
UCIIOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SBIICHUE, MMPOIIECC,
cUcTeMa, HaydHbIH (paKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeIOBaHue,  HaOJIOJICHWE, H3MEpPEHHEe, OKCICPUMEHT U JIpyTHe);
YHUBEpCAIbHBIC Y4eOHBIE JelcTBUS (TTO3HABATENbHBIC, KOMMYHHUKATHBHEIC,

pEryJISTUBHBIE), o0ecreynBaroIne (opmHpoBaHuE (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMAIbHOM KOMIETEHIHH OOYYaloIIUXCs; CHOCOOHOCTH
oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE MEXIMCLIUIUIMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHUS W  yHUBEpCalbHble y4eOHBIC JICUCTBUS B
IT03HABATEILHOW M COLIMAJIBHOM MTPAKTHUKE.

B pesynbrare wu3yueHus OMOJOTHUM HA YpPOBHE CpEIHEro oOIIero
oOpazoBaHust y oOydaromierocss OyayT c@QopMHUpOBaHbl TMO3HABATEIbHBIC
YHUBEPCAIbHBIC YIeOHBIE TCUCTBHUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUeOHBIC
NEUCTBUS, PErYyJISTUBHBIE YyHUBEpPCAIIbHbIC Y4YeOHBbIC JACHCTBUS, COBMECTHAs
NEeSTEeIbHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTpaMMbl CPEIHEro OOIIero
00pa3oBaHUs TOJDKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEIbLHBIMHU
AedCTBUSIMM:

1) 6a30Bble JornyecKue aeiicTBHSI:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyallM3UPOBATH  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TNPU OCBOCHMM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CHHTE3a, CpaBHEHUSI, KJIacCH(PUKAITUU, 0000IIECHHS ), PACKPHIBATH CMBICIT
OMOJIOTHYCCKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpEeNeNaTh LENu JACSITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl ICSITEIbHOCTH C IOCTABJICHHBIMU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Ji1 00bsICHEHUS! (DaKTOB U SIBIICHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE PACCYXKJEHHS (MHIYKTHBHBIE, JEIyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B pPacCMaTpPUBAEMBbIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJBI U 3aKIIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC Cpe/acTBa TSt MpEeCTaBIICHUS

CYHICCTBCHHBIX CBSI3€ M OTHOIIICHHUIN B HN3y4aCMbIX OMOJIOTHYECKUX OOBEKTaX, a

Mepepat vepes [Anaznok 21.09.2023 09:22 GMT+03:00 / \

dBl46592-6163-4cb0-a40B-40f600050069 | 51

Crpanvua 38 13 69 \

"/



TAK)K€  INPOTUBOPEYMH  Pa3HOTO  POJA,  BBIABIECHHBIX B PAa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaiIM3a MMEIOLIUXCS
MaTepUalbHBIX U HEMATePUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIHTATOBR
LEJIsIM, OLICHUBATh PUCKU MOCIIEACTBUM IEATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e HcCIeA0BaTEIbCKUE TeHCTBHSI:

BJIQJIETh HABBIKAMH Y4EOHO-UCCIEA0BATENIbCKOM U IPOEKTHOM JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJBI JIECATEIBHOCTH 110 IOJYYEHHIO HOBOIO
3HAaHUSA, €r0 HUHTEpPIpEeTaluy, MPeoOpa3OBaHUI0O U TNPUMEHEHHIO B Yy4EOHBIX
CUTyalUsIX, B TOM YUCJIE IPU CO3JaHUM YUEOHBIX M COLUAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJu3HpOBaTh 3ajady,
BBIIBUI'aTh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHThl U1 JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILECHUS;

aHAJIM3UPOBAaTh IIOJIyYEHHbIE B XOJE pEIICHUS 337a4yd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LEJICHAIIPABJICHHBIM MOUCK IEpPeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B IPOPECCUOHAIBHYIO CPENY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IMPAKTHUECKYI 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUT'aTh HOBBIE UJEH, MpEJiaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX MH(OpMaLMU (TeKcTe yueOHOro
nocoOus, Hay4yHO-TIOMYJIIPHOW JIUTepaType, OMOJOrMUECKUX CJIOBapsiX H
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHATU3UpOBATH
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UHGOPMAITUIO PA3IMYHBIX BUAOB U (OPM MPECTABICHUS, KPUTUUECKU OIEHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Omonornyecko mHpOpMaIMU, HEOOXOTUMOU JI BBHIMOJTHEHUS yYEOHBIX
3azay;

MpuOOpeTaTh OMBIT MCIOJIb30BAHUS HMHPOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPILIEHCTBOBATH KYJIbTYpPy aKTUBHOTO MCIIOIH30BAHMSI PA3INIHBIX
MIOUCKOBBIX CUCTEM,;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMaIbHYIO  (opMy  mpeacTaBieHUs
Oouonornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKA
H Ipyroe);

WCIIONIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBa MpH pabore ¢
OuoNornyeckod HHPOpMalUel: NPUMEHATh XUMUYECKHe, (U3HMYECKUE U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (OpMyIibl, abOpeBHATypy, HOMEHKIATYpYy,
UCIOJb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJIATHOCTH;

BJIQJIeTh ~ HABBIKAMM  pACMO3HaBaHUA M 3allUThl  WHGOpMAIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUAMM:

1) oOmenme:

OCYIIECTBISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, AKTHBHO y4aCTBOBATh
B JMajore WiM AUCKYCCHUHU IO CYIIECTBY 0OCyXkaaeMoil TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMoiu
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUN APYTMX yYaCTHUKOB
JIMAJIoTa Uil JUCKYCCHM);

pacrno3HaBaTh HEBepOalibHble CpEeACTBa OOIICHUS, IMOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTBI U BECTH MTEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aMMOJICHCTBHUSA, MTOHUMAThH
HaMEpEeHUs IPYruX JItoJeH, NPOsBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECEAHUKY
U B KOPpeKTHOU popme hopMyIUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJB30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHMMATh W MCIIOJIb30BAaTh MPEUMYINECTBA KOMaHAHON W WHAMBHIYAIbHOM
paboThI IPH pelIeHUH OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNNOBBIX (HOPM B3aUMOACHCTBUS MIPH PEUICHUU YUeOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXJI0TO YJeHa KOJUIEKTHBA,
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IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHW30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JOCTHKCHHUIO: COCTaBJSATH IUIAH JICMCTBU,
pacupenensiTh poiau ¢ Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXKIAaTh PE3YJIbTAThI
COBMECTHOM padoThI;

OLICHHBATh KA4YE€CTBO CBOEr0 BKJIAJa W KaXJIOr0 YYAaCTHHKAa KOMAaHIbl B
oO1Iui pe3ysabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OIEHUBATH HJEU C MO3UIMU HOBHU3HBI,
OPUTHMHAJIBHOCTH, NPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBJ1ajIeHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMH ACHCTBUSMHU:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JJIA BBISIBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyaIUAX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUW I1I€JIEBHIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JIEMCTBUSAX U IOCTYIKax MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIISITH
MpoOJIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTYAIUsX;

CaMOCTOATENIbHO COCTABJISATh IUIAH PpELICHUs NpoOJieMbl ¢  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTSHHUIH;

JABaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH Y4eOHOTO0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOM 3SPYIUIIMH B
pPa3HbIX 00JIACTAX 3HAHWUW, TIOCTOSHHO TIOBBIIIATh CBOM OOpa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJQ/JIeTh ~ HABbIKAMHU  TO3HABaTEIbHOM  pediieKCMM  Kak  OCO3HAHUs
COBEPIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pE3yJbTATOB U
OCHOBAHHM, MCIOJB30BaTh MPUEMBI peIICKCUU ISl OIIEHKUA CHUTYallld, BHIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHIKCHUIO;
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MPUHUMAaTh MOTHBBI M apryMEHTbl APYrUX TpH aHaIW3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpPU aHaldu3e pe3yJbTaToB
NEeSTENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMU JPYTOro YeJOBEKa.
HPEIMETHBIE PE3YJIbTATDI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJIEPKAHUA YYEOHOTO TMpeaMeTa
«buonorus»y Ha yrayOnEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuiabHOro  oOydeHus  oOywarommxcst  Ouonormd. OHHM  BKIIFOYAIOT:
crienuduyeckue st OMOJOTUHN HAy4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI ICHCTBUIA MO
OCBOCHHIO, UHTEPIIPETAIIMN U TPEOOPA30BAHUIO 3HAHUM, BUJBI JACATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTrHbie pe3yibTaThl MPEACTaBICHBI IO
rojiamMm U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOrOo mpeamera «buonorus» B 10
KJacce NOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KApTWHBI MUpA, B
MO3HAHWW  3aKOHOB TMPUPOJABI W  PEIICHHH MpOoOJieM  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHY;

BJIQJICHHE CHUCTEMON OWOJIOTMYECKUX 3HAHWUN, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIIke OMOJIOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsAlus, CaMOBOCIPOU3BEIICHHUE,
HACJIEICTBEHHOCTb, M3MEHYMBOCTh, POCT M Pa3BUTHE), OMOJOTHYECKUE TEOPHH
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHast Teopus
HacnenctBeHHocTH T. Moprana), yuyenus (H. W. BaBunmoBa — o meHTpax
MHOTOOOpa3usi W MPOUCXOXKACHUS  KYJIbTYPHBIX  PAaCTCHHH),  3aKOHBI
(enHOOOpa3usi MOTOMKOB NEPBOIO IMOKOJEHUSI, PACIICIUICHHS, YACTOTHI TaMeET,
HE3aBUCUMOro HacnemoBanuss [. Mengens, TOMOJOTUYECKUX PAIOB B
HacJIeACTBEHHOU N3MCHYUBOCTHU H. . Basuiosa), MPUHLMIIBI
(KOMILJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O IO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX UCCIEOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);
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YMEHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCJE
OakTepuii, rpubOB, paCTEHUH, >)KUBOTHBIX U Y€JIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUH, JKUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONIMX B OpraHU3Max PacTEeHUl, )KUBOTHBIX U 4YEJIOBEKa, OMOJIOTUYECKUX
IIPOIIECCOB: OOMEHa BeIIeCTB (MeTaboJIM3M), TIpEeBpaIleHrs SHEPruu, OpOKEHUs,
aBTOTPO(HOI0 U rerepoTpoPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYATbHOTO  pa3BUTUA  opraHu3mMa  (OHTOreHe3a),
B3aUMOJIEHCTBUSI T€HOB, T€TEpPO3KCa, NCKYCCTBEHHOTO 0TOO0pA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAYy OpraHOMJIAMHU KIETKH U HX
GYHKIIUSAME, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX (QYHKIUSAMH, MEXIY
opraHamMM M CHCTEMaMu OpraHOB Y pPAacTeHH, >KUBOTHBIX W YeJOBEKa M HX
GYHKIIUSAMH, MEXAY CHUCTEMaMH OpPraHOB W WX (QYHKIHMSAMHU, MEKIY dTaraMu
oOMeHa BEIIeCTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUNOM W (EHOTHIOM, (DEHOTUIIOM H
chakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISBJISATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIME AapryMEHThl, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBIISTh IPUIMHHO-CIIEJICTBEHHBIC
CBSI3U MEXKJIY UCCIEAYEMBIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JE1aTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU MOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpAaTOPHBIE M MPAKTHUECKHE pabOThl, COOMIOAATH
npaBujia rpu padboTe ¢ yueOHBIM U J1TA00PATOPHBIM 000PYyI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IPOBEPATh UX DKCIICPUMEHTAIbHBIMH
cpenctBamu, GOPMYIHpPYS Ielb HCCICJOBAHUS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U JAENIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIIEOBATEIBCKON paboTe Mo OUOJIOTrHH,
HKOJIOTMA U METUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBbHBIX HAyYHBIX OOIIECTB, H
MyOJWYHO  TPEACTaBIATH  TOJYYCHHBIC  pPE3yJbTaThl HAa  YYCHUUYCCKUX
KOH(EepeHIUsX;

YMEHHE OIICHUBATh JTHYECKHUE AacCMeKThl COBPEMEHHBIX HCCIICJOBAaHUNA B
obmactu  OMONOTMM W MEIUIUHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANpPaBIEHHOE M3MEHEHUE I'€HOMa W CO3/IaHHWE€ TPaHCT€HHBIX
OpraHu3MOB);
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YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OymyIieidl mpodeccruoHanbHOM
JESATEIBPHOCTH B 00JIacTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTHUU, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIYOIsITh MO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIN HAa OCO3HAHHBINA BHIOOpP COOTBETCTBYIOLIEH mpodeccun u
MpOJOHKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B  OpPraHM3AIMsIX CpPEIHEro
npo(eccHOHaIBLHOTO U BBICILIETO0 00pa30BaHMUs.

[IpeameTHble pe3ysbTaThl OCBOEHUSA ydyeOHOro mpenmera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

cOPMUPOBAHHOCTh 3HAHUW O MecCT€ M PO OHOJOTMHM B CUCTEME
€CTECTBEHHbIX HayK, B (OPMUPOBAHHU COBPEMEHHOM €CTEeCTBEHHO-HAay4HOM
KapTUHBl MHpA, B IO3HAHUM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npoOJIeM 4YelIOBEYeCTBa, a TAaKKE€ B PEHIEHMH BOIPOCOB PALHOHAIBHOIO
IPUPOAOIIONb30BaHUSA, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOLIEHUS K MPUPO/IE,
0OIIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OHUOJIOTHH,

YMEHUE BIAJETh CUCTEMOW OHOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIOYAET
ompeneNeHus W TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAraoOUX OHUOJOTHYECKUX
TEPMHUHOB M TOHATHHI (BUJI, SKOcucTema, Omocdepa), OMOJIOTHUECKHE TEOPUU
(aBomonnoHHas Teopus Y. JlapBuHa, CUHTETHYECKash TEOPUs SBOJIIOLNN), YUEHUS
(A. H. CeBeprioBa — 0 myTsXx W HarpablieHusX sBoforuu, B.U. Bepraackoro — o
o6uocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus J[x. Xapau u B. BailinOGepra,
3apoapiieBoro cxojacrea K. M. boapa), nmpaBuna (munummyma FO. JluOuxa,
AKOJIOTUYECKON MHpaMUJIbl JHEPruM), rumnore3sbl (rumoresa «mupa PHK» V.
I'unGepra);

YMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAMH  HAYYHOIO  IIO3HAHMS,
MCIOJIb3YEMBIMU B OMOJIOTUYECKUX MCCIIETOBAHUIX KUBBIX O0BEKTOB M 3KOCHCTEM
(onucaHue, U3MepeHue, HabJIo/IeHUe, HKCIIEPUMEHT), Coco0aMH BBISBICHUS U
OILICHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJE;

YMEHHE BBIICISATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHOTEOIICHO30B,
DKOCHCTEM M OHuochephl, CTaOWMIU3HPYIOMIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O orbopa, AJUTONIATPUYECKOTO " CUMITaTPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI 3BOJIOIUU HAa T€HO(POH MOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHMsI, YepelOBaHMs HampaBICHHMA
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aMMOCBA3M MEXAY MpoleccaMu 3BOJIIOIHH,
JIBIDKYIIMMU CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX JKOCHUCTEM H
IPUCTIOCOOJICHUSIMHU K HUM OPTaHU3MOB;

YMEHHUE  BBIABIATH  OTJIIMUUTENIbHBIE  NPU3HAKA  KUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHusl, a0MOTUYECKUX U OMOTHUYECKUX
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KOMIIOHEHTOB ~ HKOCHCTEM, B3aUMOCBSI3€ii OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUE AapTyMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsI JOKAa3aTelbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTAHUS, STUHCTBA
YEeJIIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpas3usi BHJIIOB H
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI U YEIIOBEUECTBA;

yYMEHHUE peniaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIATh IPUUUHHO-CIIC/ICTBEHHbBIE
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBICHUSIMHU, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATh JTAOOPATOPHBIE U NPAKTUUYECKUE padOThHI, COOJIIOAATH
mpaBuiia mpy paboTe ¢ ydeOHBIM 1 1a00paTOpHBIM 000PYIOBAHHEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpeacTBamMu, GOpMyIUpYs Leidb HCCIEAOBAHUS, aHAIM3UPOBATH MOTyYEHHBIC
pE3yNbTaThl U JCNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUU W MEJIMIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, W
MyOJWYHO  TPEACTaBIATH  TOJYYCHHBIE  pe3yJabTaThl HAa  YYCHHUYECKHUX
KOH()EpEeHIINSX;

yYMEHHUE OLEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKACHUH KU3HU, YETOBEKA
M YEJOBEUYECKUX pac, O MPHUUMHAX, TOCIEACTBHAX M CIOCO0aX MpPeaOTBpAIICHUS
r1o0agbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oynymiel mnpodeccruoHanbHOU
JeSTEILHOCTUA B 00JACTH OMOJIOTUH, SKOJIOTHH, IPUPOIOIIOIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEITBCKOTO XO3SHCTBA, MHUIIEBOU
MIPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATEIbHBIM HWHTEPEC, HAMpPaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYyWINEH mpodeccnn W MPOJOIKEHHE
OMOJIOTUYECKOT0 00pa30oBaHusl B OpraHU3alUsaX CpeIHero Mpo(ecCHOHaIbHOTO U
BBICIIIETO 00Opa30BaHMS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ni/n f:;?;:ﬁ:::me PASACIOB HTEM Beero KonTpoabubie  IIpakTuueckue f)lgli(zl:foonl;ab:zbnme
padoThI padoThI pecypehI
1 buonorus xak Hayka 1 https://resh.edu.ru/
2 JKuBbI€ cUCTEMBI M UX H3y4YEHUE https://resh.edu.ru/
3 buonorus kinerku 0.5 https://resh.edu.ru/
4 Xumuyeckasi OpraHu3aius KJIeTKu 10 https://resh.edu.ru/
5 Crpoenue u QyHKIUU KIETKH 8 2 https://resh.edu.ru/
6 OOMeH BeleCcTB U NMpEeBpalleHUe SJHEPTUU B 9 | https://resh.edury/
KJIETKE
7 HaCHeHCTBeHIfaH HHpopMAL i 9 0.5 https://resh.edu.ru/
peanuzanus e€ B KJIETKe
JKU3HEeHHBIN UK KIETKHA 6 1 1 https://resh.edu.ru/
Crtpoenue u GyHKIIUHA OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 PazmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/
1 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5 hitps://resh.cduru/
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://resh.edu.ru/
14 ['eneTuka yenoBeka 3 0.5 https://resh.edu.ru/
15 Cenexkuusi OpraHu3MoB 4 1 https://resh.edu.ru/
16 buoTtexHonOTHs U CHHTETHYECKAsT OMOTIOTHS 4 1 https://resh.edu.ru/
17 PesepBHOE Bpemst 1 https://resh.edu.ru/
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nupposbIe
Ne n/m P Kourpoububie IIpakTHyeckue (1uubp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

3

) apoXKJIeHue I/vaa3BI/ITI/Ie HBOJIIOLIMOHHBIX 4 | https://resh.cduru/
MpeJICTaBICHUI B OMOIOTHUI

2 MuxkposBonronus 1 e€ pe3yabTaTbl 14 2 https://resh.edu.ru/
Maxkpo3BoIIONUs U €€ PE3yIbTaThI 6 https://resh.edu.ru/
I1

4 POMCXOXACHUE U PA3BUTHUE )KU3HU Ha 15 L5 hitps://resh.oduru/
3emuie

5 [IpoucxoxaeHne yeaoBeKa — aHTPONOTeHE3 10 1 1 https://resh.edu.ru/
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSIX

6 OPTaHW3MOB ¥ HAJJOPTAHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/
C OKpY>Karollen cperon

7 Opranu3Mebl U cpefia OOUTaHUs 9 1.5 https://resh.edu.ru/
DKOJIOTHSI BUJIOB U MTOMYJISIIIANA 9 0.5 https://resh.edu.ru/

9 DKousorust coo0IIecTB. DKOJIOTHUECKHUE 12 0.5 hitps://resh.cdu.ry/
CUCTEMBI

10 buocdepa — rmobanpHas skocucTema https://resh.edu.ru/

11 Yenosek 1 OKpyxkaroas cpena 1 https://resh.edu.ru/

12 PesepBHOE Bpems https://resh.edu.ru/

OBLIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 102 3 7.5
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabnsie Ilpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
buonorus kak KOMIUIEKCHAs HayKa M KaK
K 1 1 https://resh.edu.ru/
4acTb COBPEMEHHOTO 00I1IeCTBa
JKuBble cucTeMBI M X CBOKMCTBA 1 https://resh.edu.ru/
YpoBHEBasE OPraHU3ALUS KUBBIX CUCTEM 1 https://resh.edu.ru/
HcTopust OTKpBITHS U U3YYEHUS KIETKU.
P P e 1 https://resh.edu.ru/
Knerounas Teopus
Meroasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabota «3yuenue
METO/IOB KJIETOYHOM OMOI0THH
1 0.5 https://resh.edu.ru/
(xpomarorpadusi, 3nexTpodopes,
nuddepeHnuanbHoe eHTpudyrupoBanme,
[1LIP)»
XHWMHUYECKUI COCTaB KIETKU 1 https://resh.edu.ru/
MuHepanbHbIC BEIIECTBA KIETKH, UX
P ’ 1 https://resh.edu.ru/
Ouosoruyeckas poib
Opranuyveckre BEIECTBA KIETKH — OENKH.
JlaboparopHas pabota «OOHapyx)eHHE 1 0.5 https://resh.edu.ru/
OEIKOB C MOMOIIIBIO KaUeCTBEHHBIX PEaKIIUi»
CBolicTBa, KiaccuuKanus u KLU
’ ¢ byn 1 https://resh.edu.ru/
0enKkoB
10 Opranunueckue BelecTBa KJIeTKU — 1 https://resh.edu.ru/
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YTJII€BOAbL

11 Oprannueckue BemecTBa KJIECTKU — JIUTUIBI https://resh.edu.ru/
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaboparopHas pabota «/ccnenoBanue 0.5 https://resh.cdu.rw/
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pynkimu ATO. Jlpyrue https://resh.edu.ru/
Hykneosuarpugocharsl (HTD)

14 Cexsenuponanue JJHK. Metoas reHoMuky, hitps://resh.cduru/
TPAHCKPUIITOMUKH, IPOTEOMUKHI

15 MeToapl CTPYKTYPHOM OMOIOTHH https://resh.edu.ru/

16 Tunel knerok. [Ipokapuornueckas KieTka https://resh.edu.ru/
CtpoeHne 3yKapuoTHYECKOU KIETKH.

17 [IpakTnueckas pabota «/3yueHue cBOCTB 0.5 https://resh.edu.ru/
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKU https://resh.edu.ru/
OpHoMeMOpaHHBIE OPTaHOUIbI KIIETKH.

19 [TpakTueckas padota «M3yueHne IBMIKEHUS 0.5 https://resh.edu.ru/
LATOILUIA3MbI B PACTUTEIIBHBIX KIETKaX»
[TomyaBTOHOMHBIE OPTaHOU/IbI KIIETKU:

20 MUTOXOHJIPHH, TIacTU bl JlabopaTopHas 0.5 https://resh.odur/
pabota «VccnenoBanue niaa3Monsa u
JIETJIa3MOJIM3a B PACTUTENIbHBIX KIETKaX)»

21 HememOpaHHbIE OpraHOUIbI KICTKH https://resh.edu.ru/

22 Crpoenue u QyHKIHUA SIpa https://resh.edu.ru/
CpaBHHTENbHAS XapaKTEPUCTHKA KIIETOK

23 aykapuort. JlabopaTopHas pabora «M3yueHue 0.5 https://resh.edu.ru/

CTPOCHUS KIICTOK PA3JIMYHBIX OPraHU3MOB»
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ACCUMUIIAINS U JUCCUMUIALUS — JBE
CTOpOHBI MeTabonu3Ma. Turbr oOMeHa

24 BemiectB. JlaboparopHas pabora «/3yuenue 1 https://resh.edu.ru/
KaTaJIMTHYECKOM aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTala3bl)»
DepMEHTATUBHBIN XapakTep peakuui
KJIETOYHOro MeTabonu3Mma. JlaboparopHas
25 pabota «M3ydyenue pepMeHTaTUBHOTO 1 0.5 https://resh.edu.ru/
pacierieHust epoKcHIa BOJAOPoa B
PaCTUTETBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI 1 https://resh.edu.ru/
27 ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB 1 https://resh.edu.ru/
28 dorocuHTE3 1 https://resh.edu.ru/
XemocunTes. Jlaboparopnas pabota
29 «CpaBHeHue nporeccoB (poTocuHTE3a U 1 0.5 https://resh.edu.ru/
XEMOCHHTE3a»
AmnaspobHbIe opraHu3Mbl. Bujibl OposkeHusl.
30 Jlaboparopuas pabota «CpaBHEeHUE 1 https://resh.edu.ru/
MIPOLIECCOB OPOKEHUS U JIbIXaHUS
31 AdpoOHBIE OpraHU3MBbL. JTarbl 1 https://resh.cdu.rw/
HHEPreTHIECKOro ooMeHa
DHeprus MeMOpaHHOTO rPaueHTa MPOTOHOB.
32 Cunre3 AT®: pabota npororHoir ATD- 1 https://resh.edu.ru/
CUHTA3BbI
33 Peakuuun matpuyHoro cuHresa 1 https://resh.edu.ru/
34 Tpanckpuniusa — matpuunbiii cuate3 PHK 1 https://resh.edu.ru/
35 Tpancasuus u e€ Tansl 1 https://resh.edu.ru/
36 KomupoBanue amunokucior. Pois pubocom 1 https://resh.edu.ru/
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B OHocHHTE3€E OEKa

Opranu3zaius reHoMa y IpoKapuoT U

37 https://resh.edu.ru/
3yKapuoT

13 MonekynspHble MEXaHU3MBbI SKCITPECCUH hitps://resh.cdu.ru/
TE€HOB Y AYKapHOT
Bupycel — BHekIIeTOUHBIE (HOPMBI KU3HHA U

39 obOnuraTHbIe MTapa3uThl. [IpakTudeckas 0.5 https://resh.edu.ru/
pabota «CoznaHue MOAEIN BUPYCa»

40 Bupychsie 3360J'I€B31;II/I$I YEJIOBEKa, hitps://resh.cduru/
YKUBOTHBIX, PACTCHUH

41 HaxoTexHOoI0ruu B OMOJIOTMY U MEAUIIHE https://resh.edu.ru/

42 Ku3HEeHHBIN UK KIETKU https://resh.edu.ru/

43 Marpuunsiii cuate3 JJHK https://resh.edu.ru/
Xpomocomsl. JlabopaTopHas padora

44 «M3ydyeHre XpoMOCOM Ha FOTOBBIX 0.5 https://resh.edu.ru/
MHUKpOIIpenaparax»

45 JleneHue KJIeTKM — MHUTO3 https://resh.edu.ru/
Tunel knerok. KapuokuHes U HIUTOKUHES.

46 JlaGopatopHas pabota «HabmoneHrne MuTo3a 0.5 hitps://resh.cduru/
B KJIETKaX KOHYMKA KOpeIlIKa JiyKa (Ha
TOTOBBIX MUKpOIpEnapaTax)»

47 Peryiauus ;KM3HEHHOT O LIUKJIA KJIETOK https://resh.edu.ru/

48 Opranus3M Kak eIuHOE 1IEJI0e https://resh.edu.ru/

49 Tkanu pacteHuil. i1a6opaT013Ha;1 pabota 0.5 hitps://resh.cduru/
«3yueHne TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «3ydenue TkaHei 0.5 https://resh.edu.ru/

ZKHUBOTHBIX»
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Opransl. Cucremsl opranoB. JlabopaTopHas
51 pabora «/3y4ueHrne opraHOB IIBETKOBOTO 1 0.5 https://resh.edu.ru/
pacTeHus
52 Onopa Tena opraHu3MoB 1 https://resh.edu.ru/
53 JIBr>keHuEe OpraHu3MoB 1 https://resh.edu.ru/
54 [Iutanue opranu3mMoB 1 https://resh.edu.ru/
5 esapmersman erews seronesa 1 hapsheda
56 JpIxaHue oprannu3MoB 1 https://resh.edu.ru/
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U | https://resh.odur/
4esloBeKa
58 TpaHcoOpT BEIIECTB y OPraHU3MOB 1 https://resh.edu.ru/
59 KpoBeHnocHas cucreMa mo3BOHOYHBIX | https://resh.odur
KUBOTHBIX U YETIOBEKa
60 Brinenenne y opraHu3mMoB 1 https://resh.edu.ru/
61 3amura y opraHu3MOB 1 https://resh.edu.ru/
62 NmMmyHHas cucteMa yenoBeka 1 https://resh.edu.ru/
63 PaznpaxuMocTb 1 peryisinus y OpraHu3MoB 1 https://resh.edu.ru/
64 ['ymopanibHas peryasius 1 3HI0KpUHHAS 1 hitps://resh.cdur
CHCTEMa KUBOTHBIX U YEJIOBEKa
65 @OpMBI pa3MHOKEHHS] OPIraHU3MOB 1 https://resh.edu.ru/
66 [TonoBoe pa3zmMHOKEHUE 1 https://resh.edu.ru/
67 Meiio3 1 https://resh.edu.ru/
I'amerorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JlabopaTopHas pabora | 0.5 hitps://resh.cdu.ry/
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
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69

70

I/IHI[I/IBI/I,I[yaJ'ILHOC Pa3BUTHUC OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

https://resh.edu.ru/

https://resh.edu.ru/

71

72

Poct u pa3zBuTHe )UBOTHBIX. JIabopaTopHas
pabota «BpIsBIeHNE TPU3HAKOB CXOJICTBA
3apoAbIIIEH IT03BOHOYHBIX )KUBOTHBIX»

Pa3smMHoOxeHMe 1 pa3BUTHE PACTEHUM.
JlaboparopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

73

HcTopus cTaHOBIEHUS U Pa3BUTUS TEHETUKU
KaK HayKu

https://resh.edu.ru/

74

75

OCHOBHBIE TIOHSTHS U CHMBOJIbI TCHETHKH.
JlaGopatopHnas pabota «po3oduna kak
00BEKT FeHETUYECKUX UCCIIETOBAHUI

3aKOHOMEPHOCTH HaCJICTOBAHHSI TPH3HAKOB.
Monoru0puaHoe cKpeuBaHue.
[Tpaktuyeckas padora "UzyueHue
PE3yJIBTaTOB MOHOTHOPHHOTO CKPELIMBAHHS
y apo3opuier"

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

76

[{uTomornyeckue OCHOBBI MOHOTHOPHIHOTO
CKpEILLIMBaHUS

https://resh.edu.ru/

77

Ananmusupytoee ckpemupanue. Henonanoe
JOMUHHPOBaHUE

https://resh.edu.ru/

78

79

JurnOpunHoe ckpeumBanue. [IpakTuyueckast
pabota «/3ydyeHnue pe3yabTaToB
TUTHOPUIHOTO CKPEIIUBAHUSA Y APO30(DUITBI»

[{uTonorundeckrne OCHOBBI TUTHOPHUTHOTO

0.5

https://resh.edu.ru/

https://resh.edu.ru/
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CKpCIIUBaHUs

80 CuemieHHOE HACJIeI0BaHHUE MPU3HAKOB 1 https://resh.edu.ru/
81 XpoMOCOMHasl TEOpHUsl HACIEACTBEHHOCTH 1 https://resh.edu.ru/
82 I'enernka moia 1 https://resh.edu.ru/
83 I'enoTHn Kak 1LeIOCTHas CUCTEMA 1 https://resh.edu.ru/
I'eneTnyeckuii KOHTPOIb PA3BUTHUSI
84 ) poI> P | hitps:/resh.edu.rw/
pacTeHUH, )KUBOTHBIX U YETIOBEKA
M3MEeHYHBOCTh MPU3HAKOB. BUbl
85 p 1 https://resh.edu.ru/
M3MEHYHUBOCTH
86 MonudukanroHHass K3MEHYUBOCTh 1 https://resh.edu.ru/
BapuanuoHHblii psl 1 BapramoHHas
KkpuBasi. JlaboparopHnas paboTa
27 «HMccnenoBanue 3aKOHOMEPHOCTEHN | 0.5
MOAU(PUKAITMOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOM»
I'enoTnnuueckass U3MEHUYNBOCTD.
88 1 https://resh.edu.ru/
KoMmb6unatruBHasg H3MEHYUBOCTD
Myranuonnas n3MeH4nBOCTh. [IpakTuueckas
89 pabora «Myraruu y Apo30puibl (Ha 1 0.5 https://resh.edu.ru/
TOTOBBIX MUKPOIIperapaTax)»
3aKOHOMEPHOCTH MYTAllHOHHOT'O Ipoliecca.
90 p yr p 1 https://resh.edu.ru/
ONHUIeHETHKA U SIIMTEHOMHUKA
I'enetnka yenoBeka. [IpaxkTuueckas padora
91 p pv 1 0.5 https://resh.edu.ru/
«CocTaBiieHHE U aHAJIU3 POJAOCIOBHOM
92 MeTtoasl MEIUIINHCKON T€HETUKHU 1 https://resh.edu.ru/
3HaueHHEe MEIUIIMHCKON T'€HETUKHU B
93 1 https://resh.edu.ru/

npeaoTBpalICHUU U JICUCHUN I'CHCTUYCCKUX
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3a00/1€BaHNH YeIOBEKa

OCHOBHBIE TIOHSITHS CEJIEKIUU.
Jlaboparopnas pabota «3yueHue copToB
KYJIbTYPHBIX PACTE€HUN U MOPOJ] TOMAIIHUX
KUBOTHBIX)

94 1 0.5 https://resh.edu.ru/

MeTobl ceneKIMOHHOM padoThI.
95 JlaboparopHas pabota «/3ydeHne MeTo0B 1 0.5 https://resh.edu.ru/
CEJIEKIIMU PACTECHUI»

JlocTHKEHUS CeNIEKIINU PACTEHUN U
96 KUBOTHBIX. [IpakTrueckas padbora 1 https://resh.edu.ru/
«IIpuBHUBKa pacTeHUN»

CoxpaHeHue, U3yuyeHue 1 UCIOJIb30BaHUE

97 1 https://resh.edu.ru/

TeHETUYECKUX PECYpPCOB

buorexHosorus Kkak Hayka v OTpaciib
98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5 https://resh.edu.ru/
«U3yueHne 06beKTOB OMOTEXHOJIOTHI

OcHOBHBIE HaIpaBJICHUA CUHTETUUECKOM

99 1 https://resh.edu.ru/
ononoruu
100 XpOMOCOMHasI M TeHHasI UH)XEHEPUS 1 https://resh.edu.ru/
101 MenunuHckue OMOTEXHOIOTUH 1 1 https://resh.edu.ru/
102 Pe3epBHBIiT ypok. HOBT(ijHI/Ie, 00o00meHue, | hitps://resh.cduru/
CUCTEeMaTH3alHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 13.5
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonrTpoasubie  IIpaktudeckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
1 OBomononHas teopust Y. Jlapsuna 1 1 https://resh.edu.ru/
BIDKVIIME CHJIBI DBOIIOLMY BHUIOB 1o Y.

2 A ym A 1 https://resh.edu.ru/
HapBuny
Bopr6a 3a cyliecTBOBaHUE, €CTECTBEHHBIN

3 p yu . 1 https://resh.edu.ru/
¥ UICKYCCTBEHHBIN 0TOOD
dopmMupoBaHne CHHTETHIECKON TEOPHH

4 PMHP p 1 https://resh.edu.ru/
SBOJIIOLIUU
OTanbl 3BOIIOIMOHHOTO Mpollecca:

5 P 1 https://resh.edu.ru/
MUKPO3BOJIIOLUS U MAKPOIBOJIIOIUS
Tlonymstiyst — djieMeHTapHas €IuHNLA

6 Y p A 1 https://resh.edu.ru/
3BOJTIOIHUHU
3aK0oH T€HEeTUYECKOro paBHoBecus J[x.
Xapau, B. Baitn6epra. JlaboparopHas

7 p p patop 1 0.5 https://resh.edu.ru/
pabota «BbIsSIBIEHHE H3MEHYUBOCTH Y
0co0el 0OTHOTO BHIA»

8 OneMeHTapHbIe GaKTOPHI 3BOTIOLNUN 1 https://resh.edu.ru/
OddexT ocnoBarens. Dbdekt

9 b b 1 https://resh.edu.ru/
OYTBIJIOUHOTO TOPJIBIIIKA
Murpanuu. U30as0uy mon ISl

10 p y 1 https://resh.edu.ru/
reorpaduyeckas, OMoJIoruyecKas
EcrecTBeHHBI 0TOOpP — HaNpPaBIISIOMUI

11 p p 1 https://resh.edu.ru/

(baxTop BONIOLUU
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12

13

[TonoBoii oTOOp

[IpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MHUKPO3BOJIIOIIHH.
JlaGopaTtopHas paborta «3ydyeHue
apoMop$h030B U UANOAIANITAIAN Y
paCTeHI/Iﬁ 1 )KUBOTHBIX»

0.5

https://resh.edu.ru/

https://resh.edu.ru/

14

[Tpumeps! nprCcTIOCOOIEHHUH Y OPraHU3MOB:

Mopdoiornueckue, PU3n0IOrHIecKue,
OMOXHUMHYECKHE, IOBEIEHUECKHE.
JlaboparopHas padota «IIpucrnocoOnenus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11EJIECO00Pa3HOCThY

0.5

https://resh.edu.ru/

15

Bupn, ero xpurepuu u CTpyKTypa.
JlaGopartopnas pabota «CpaBHEHHE BUJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

https://resh.edu.ru/

16

17

18

Ctpykrypa BuJa
Bunoobpa3oBanue kak pe3yabTar
MUKPO3BOIIOLUI

CBs13b MHKPO3BOJIIOIHHU U SITHACMHUOJIOTHHU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

19

Makpoasontouus. [Taneonronornueckue
MCTOJbI U3YUCHUS 3BOJIIOIIUU

https://resh.edu.ru/

20

buoreorpaduyeckne METOIbI U3yUCHUS
3BOJIIOLIMH

https://resh.edu.ru/

21

22

DOMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(}HOIIOTHYECKUE METO bl U3YICHUS
IBOJIIOLIUU

MOJ'ICKy.]'IHpHO-FGHCTI/I‘ICCKI/IG,
OMOXHMUYECKHE U MaTEMAaTHUYECKHE

https://resh.edu.ru/

https://resh.edu.ru/
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METOJbI U3YUCHUS SBOJIIOIIUU

23 OO0m1re 3aKOHOMEPHOCTH IBOTIOLUN https://resh.edu.ru/
AnantuBHas paguanus. HepaBHOMEpHOCTD

24 p P p https://resh.edu.ru/
TEMIIOB 3BOJIIOLUU
Hay4nble THIIOTE3BI TPOUCX 0K ACHHS

25 i P https://resh.edu.ru/
JKU3HH Ha 3emMie

OHay4HbI€ MPEJCTABICHUS O 3aPOKICHUU

26 Hlonay P P https://resh.edu.ru/
KU3HU
OCHOBHBIE 3Tarbl HEOPTAHUYECKOU

27 https://resh.edu.ru/
SBOJIIOLIHA

28 ['unoTessl 3apoXKaeHUS KUZHU https://resh.edu.ru/
Uctopus 3emiin 1 METOIbI €€ U3YYCHUS.
JlaboparopHas padota «/3yuenue u

29 paTOpHaA p i 0.5 https://resh.edu.ru/
OTIMCaHUE UCKOMAEMbIX OCTATKOB JPEBHUX
OpraHU3MOB»
HauanbHbie 3Tanbl opraHnyecKoi

30 P https://resh.edu.ru/
HBOJTIOIIUU

31 OBOJIIOLMS DYKAPUOT https://resh.edu.ru/
OCHOBHBIE 3Tarbl YBOJIIOIUU

actuTenbHoro mupa. [lpakruueckas

32 p p P N 0.5 https://resh.edu.ru/
pabota «3ydyeHue ocoOeHHOCTEM
CTPOCHHUSI pACTEHUN Pa3HBIX OTACIIOB)
OCHOBHBIE 3Talbl YBOJIFOIUU KUBOTHOTO

33 https://resh.edu.ru/
MHUpa
DBOJIOLMS KUBOTHBIX. [IpakTideckas

34 pabora «3ydenne ocoOeHHOCTEH 0.5 https://resh.edu.ru/
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 110 3paM U https://resh.edu.ru/
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nepuogam

MaccoBbie BbIMUPAHUA — 3KOJOT'MYCCKUC

36 https://resh.edu.ru/
KPU3HCHI MPOIILIIOTO
CoBpeMeHHBIH SKOJIOTHYECKUI KPU3HC, €ro

37 p P ’ https://resh.edu.ru/
O0COOCHHOCTH
CoBpeMeHHasl CHCTeMa OPTraHUIeCKOTO

38 https://resh.edu.ru/
MIPOIILJIOTO
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI

39 24 https://resh.edu.ru/
OpraHU3MOB

40 AHTpOIOJOTHS — HayKa O YeJIOBEKe https://resh.edu.ru/
PasButue npeacraBieHuii o

41 p https://resh.edu.ru/
MPOUCXO0KICHUH YEIOBEKa
Mecto yenoBeka B cUCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabota «M3ydyenue ocobeHHOCTEN 0.5 https://resh.edu.ru/
CTPOCHHUSI CKEJIeTa YeI0BEeKa, CBI3aHHBIX C
MIPSMOXOXKIACHUEM))

43 JIBr>KyIIIME CUITBI AaHTPOTIOTEHE3a https://resh.edu.ru/
CooTHoIIIeHHE OMOJIOTHYECKUX U

44 https://resh.edu.ru/
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHbBIE CTaIUM AHTPOIIOTEHE3a https://resh.edu.ru/

46 ITaneoreneTnka u Maji€cOr€HOMHUKA https://resh.edu.ru/

47 DBOJTIONHST COBPEMEHHOTO YeJIOBEKa https://resh.edu.ru/
Yenoseueckue packl. [IpakTudeckas

48 pabota «/3ydeHue 3K0JIOrHIecKux 0.5 https://resh.edu.ru/
ajlanTaIyi 4eI0BeKay
MeXIUCIUTIITMHAPHBIC METOTbI

49 P https://resh.edu.ru/

AHTPOITIOJIOTUHA
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50 3apoxAeHUE U pa3BUTUE IKOJIOTUU 1 https://resh.edu.ru/
Mertoas! skonoruu. Jlabopatopnas padora

51 «M3yueHne MeTo10B IKOJTOTUUECKUX 1 0.5 https://resh.edu.ru/
HUCCIIEIOBAHUN

5) 3HauYeHHE PKOJOTUUECKUX 3HAHUM N5t 1 hitps://resh.cdur/
4eJI0BEKa

53 Dxonorudeckue GakTopbl 1 https://resh.edu.ru/
Abuotnueckue akropsl. CBeT Kak

54 IKOJIOTHYECKUH (PaKTop. JIa60paT0pHevul i 0.5 https://resh.oduru/
pabota «BpIsSBI€HNE PUCTIOCOOTICHHIA
OpPraHU3MOB K BJIMSIHUIO CBETa»
Aobuotndeckue dakTopsl. TemrepaTypa
KaK KOJIOTHYECKUH (hakTop.

55 JlaGopatopHas pabota «BbisBieHHe 1 0.5 https://resh.edu.ru/
MPUCTIOCOOICHUN OPTAaHU3MOB K BIUSHUIO
TEMIEPaTypbI»
AbuoTnueckue paxkropbl. BiraxkHOCTB Kak

56 aKosiornueckuit pakrop. JlabopaTopHas 1 0.5 https://resh.cdur
pabota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHUS OPraHU3MOB 1 https://resh.edu.ru/

58 buonornueckne puTMbl 1 https://resh.edu.ru/

59 XKuznenusie GopMbl OpraHU3MOB 1 https://resh.edu.ru/

60 Buotnueckue hakropsr 1 https://resh.edu.ru/
3HaueHre OMOTHYECKHUX B3aMMOJIENCTBUI

61 JUUIS1 CYIIIECTBOBAHUS OPraHU3MOB B Cpelie 1 https://resh.edu.ru/
oOuTaHus

62 DKOJOTHYECKUE XapaKTEPUCTUKHI 1 https://resh.edu.ru/
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MOy

OCHOBHBIC TTOKa3aTeIU MOMmyJIAInn:

63 YHUCJIEHHOCTb, INIOTHOCTh, BO3pAacTHas U https://resh.edu.ru/
MI0JIOBAsA CTPYKTYypa
OcCHOBHbIE TIOKA3aTENU MOMYJISNN:
64 POXIaEMOCTh, IPUPOCT, TEMII POCTA, https://resh.edu.ru/
CMEPTHOCTb, MUTpalluu
65 OKojorudeckasi CTpyKTypa MonyJssiuu https://resh.edu.ru/
66 JvHamuKa nomyJsuu U €€ peryJssuus https://resh.edu.ru/
67 KpuBble pocTa YMCIEHHOCTH MOMYJISLHH. hitps://resh.cduru/
KpuBble BBKMBaHUSA
DKOJIOrHY€eCcKasl HUIIIA BU/A.
68 JlaboparopHas pabdota «IIpucnocoOnenus 0.5 https://resh.edu.ru/
CEMSsIH paCTEeHUH K PaCCETICHUIO»
69 Bun kxak cucreMa nonyssnuin https://resh.edu.ru/
70 3aKOHOMEPHOCTH TTOBEJCHUS U MUTPALIUIA https://resh.odur/
YKUBOTHBIX
71 Co00111€CTBO OpPraHU3MOB — OHMOIIEHO3 https://resh.edu.ru/
72 OKocucrema Kak OTKpbITasi cUCTEMaA https://resh.edu.ru/
7 KpyroBoport BelecTs U MOTOK SHEPTUHU B hitps://resh.cdur/
3KOCHUCTEME
74 OCHOBHBIE TOKA3aTENN IKOCUCTEMBI https://resh.edu.ru/
75 DKOJIOTHYECKUE TTUPAMUIBI https://resh.edu.ru/
76 N3meneHust coo0IIecTB — CYKIIECCHH https://resh.edu.ru/
77 [IpupoHbIE 5KOCUCTEMBI. 9K0<iI/ICTeMLI hitps://resh.cduru/
03€p U peK. DKOCUCTEMbI MOpPEN U OKEAHOB
78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI https://resh.edu.ru/
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TYHJIp, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI https://resh.edu.ru/
Ypb6oskocucremsl. [IpakTuueckas padbora

80 P p p 0.5 https://resh.edu.ru/
«3yueHne u onrcanue ypoOIKOCUCTEMBD
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B https://resh.edu.ru/
JKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpA3HEHUI

a3HBIX TUIIOB HAa CyOOpraHN3MEHHOM,

82 p yoop https://resh.edu.ru/
OpTaHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCHCTEMHOM YPOBHSX
Buocdepa — oOmenageTapaas 000J104Ka

83 bep p https://resh.edu.ru/
Semiin

84 Yuenne B. . Bepuaackoro o 6unochepe https://resh.edu.ru/
3aKOHOMEPHOCTH CYILECTBOBAHUS

85 p ym https://resh.edu.ru/
ouocdepsl
KpyrosopoTtr! BemiecTs u

86 PYrosop https://resh.edu.ru/
OHOreOXUMHUYECKHUE [IUKIIBI
3oHanpHOCTH OHochepnsl. OCHOBHBIE

87 bep https://resh.edu.ru/
OMOMBI CyIIIH

88 YcToitunBOCTh OMOChEphI https://resh.edu.ru/

89 OKOJIOTrN4eCKHE KPU3HUCHI U UX IPUYHHBI https://resh.edu.ru/

90 Bo3zgeiicTBue yenoseka Ha Ouochepy https://resh.edu.ru/
AHTpONOreHHO€E BO3AEUCTBUE HA

91 p B a = https://resh.edu.ru/
PaCTUTENBHBIA U YKUBOTHBIH MHP

92 OxpanHa npupo bl https://resh.edu.ru/

93 OCHOBHBIE TPUHIIUIIBI YCTONYMUBOTO https://resh.edu.ru/
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Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbI

PanmonansHoe npupoA0II0NIB30BaHNE U

94 COXpaHeHHe OMOJIOTHYECKOTO 1 https://resh.edu.ru/
pazHooOpa3zus 3emin

95 Q§o6meHHe o TeMe «MHUKPOIBOIIOLHUS U 1 hitps://resh.cdur/
e€ pe3ynbTaThl»
00600 M

96 ) obmieHue 1Mo TeMe «MaKpO3BOJIONUS U i https://resh.cdu.r/
e€ pe3ynbTaThl»

97 O606mienne o Teme «I[IporucxoxacHue u | hitps://resh.cdur/
pa3BUTHE KU3HU HA 3eMIIe»
O6o0611eHne 1o Teme «I1 eHHe

98 B O TEME (L IPOHEXOIACHH 1 https://resh.edu.ru/
YEJIOBEKa — AaHTPOTIOTEHE3)

99 O06o06mIeHue o TeMe «IKOJIOTUS — HayKa O 1 https://resh.cdur
B3aMMOOTHOIICHUSIX OPTaHU3MOB)»

100 O6061ienue mo Teme «OpraHu3msl U cpeaa 1 hitps://resh.cduru/
oOHUTaHUI»
0000 9

101 HIeHIjI,e 110 TEME (FKOJIOTHA BUIOB H 1 https://resh.edu.ru/
TIOTTYJISITIHI
O6o611eHMe 10 TeMe «buochepa —

102 B bep 1 https://resh.edu.ru/
rio0abHas DKOCUCTEMAY

OBLIEE KOJIMYECTBO HACOB I10 102 75

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* buosorus, 10 xknacc/ [Taceunuk B.B., Kamenckuit A.A., PyoioB A.M. u apyrue;
non penakiueit [laceunuka B.B., Akiinoneproe obmectBo «M3aaTenbeTBoO
«IIpocBemieHue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyoros A.M. u
npyrue; nox penakmnueit [laceunnka B.B., AkunoHnepHoe oOmecTBo

«M3parensctBO «IIpocBenienne»

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA

A.A. Kamenckoro, E.A.Kpukcynona, B.B.Ilaceunuka. buonorus. O6mas
ouogtorus 10-11xkmaccsl,

- Kamenckuii A. A. EI'D 100 6amnoB. buosnorus. CamocrosiTenbHasi HOATOTOBKA
Kk EI'D. A. A.

Kamenckuii, H. A. CokoinoBa, A. C. MakinakoBa, H. FO. CapsiueBa, H. A.
bornanoB.-M.:

NznarensctBO « YUIIEAI'U3», 2018

- Aradonosa U. b. buonorus. O6mas 6uonorus. ba3oerit 1 yriryOneHHBIN
ypoBeHb. 10 kacc:

yueOHuk.-M.: [Ipoda, 2018 r.

- [Taceynuk B. B. I'. I'. [lIBentoB u ap. buonorus. Beepoccniickne oauMnuanisl.
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M.:-IIpocseuieHue,

2008-2010

buomnorus. ba3oselit ypoBensb. 10-11 kimaccel: pabodas mporpamma k Jiuauu Y MK
B.B.

[Taceunnka: yueoHO-MeTOmMUeckoe nocooue/—B. B. ITaceunnk. M.: [Ipoda, 2017
2.buonorus. 5-11 kimaccel: mporpaMMBl Jisi 00111e00pa30BaTENbHBIX YUPEKICHUN
K KOMILIEKTY

y4eOHUKOB, CO3JaHHBIX 1o pykoBojcTBoM B.B. [laceunuka\ aBT.-coCT.
I''M.IlanpasteBa. - 2-€

u3., crepeotui. - M.: JIpoda, 2015. 92 ¢;

Poxnos B. C., Korukopa H. B., Canenxo B. b. EI'3-2018. buosorus. Turossie
sK3aMeHalmoHHble BapuaHThl. 30 BapuantoB. ®UIIN. —HanuonansHoe
obpazoBanue, 2018 T.

JI.IT. T'onpHeBa, B.W. [1aBnoBa. YenoBek, €ro 340pOBbE U OKPYIKAIOIIAS CPEA :
[Tocobue

JUTSL YIUTENEH U CTYICHTOB €CTECTBEHHO-TeorpapuiIecKux GpaKyIbTeTOB. —
YensaOuHCK :

M3parensctBo UI'TIY «Daken», 1997. — 120c¢

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/
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[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

OpraHu3aumsa, CoTpyAHNK [loBepeHHOCTL: per. HoMep, nepuos,  CepTudukar: cepuiiHbili Homep, — [aTa v Bpems NoAnmcaHmna
NeNCTBIA 1 CTaTyC nepuog AencTena
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"CPEAHAA 13:00 GMT+03:00

OBLIEOBPA3OBATE/IbHAA LLKONA
NO53 MEHW A.A. LUAPABOPMHA"

Makaposa Hatanba BnagvmmnposHa,

MCNONMHAIOLWMM OBA3AHHOCTM
[APEKTOPA
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