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MOSICHUTEJBbHASA 3AIIUNCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHUH (eepabHON paboueii mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buomnorus» yriayo6naéHHoro ypoBHs u3ydenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusiMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbBl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
Heau M 3aJayax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeesnseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4eOHOro Ipoiiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peann30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJIOTHH Ha YypPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy IPOCMATpPUBACTCS
HalpaBJIeHHOCTh HA TMOCJEAYIOIlee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00Opasze >KU3HHU, Ha
BOCMUTaHWE OEpeXKHOTr0 OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM oOO0ydeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIHHOW  JIESITEIIBHOCTH
OOyJaromMXcsi MO OCBOCHHIO CONEPKaHUS OMOJOTHYECKOrO O0Opa3oBaHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.



YyeoOnsiii mpeamer «buosnorus» Ha ypoBHE CpemHero oOmero oopa3oBaHUS
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIMU, OMOTEXHOJIOTHH, SBOTIOIIMOHHOTO YYEHUS U DKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYAIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [OJIYYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacmMpeHsl U YriyojieHbl OWOJIOTMYECKHE 3HaHMSI O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BaTh KaK OPUEHTHUPHI ISl MOCJIEAYIOLIEro
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYAIOUIUMUCS NpPU HU3YyYEHUH
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

Crpyktypa mporpaMMmbl 1o yudeOHOMy mnpeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHN OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasus miaHeTsl. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMOJOTMU PAa3BUTUSI, TEHETUKU U CEJEKIUH, OMOTEXHOJOTUH U CUHTETHYECKOM
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0ydaroumxcs Mo OOTaHHKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
OOy4YaroIMMUCsE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IMOMYJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX aCTeKTaX OMOJOTMYECKUX 3HAHUMU. [[s
pa3BUTUS M TOJJCpPXKAHUS HHTEpeca OO0y4aroumxcs K OHMONOrMHM Hapsagy co
3HAYUTENbHBIM 00BEMOM TEOPETHUYECKOI0 MaTepHalia B COACPKAHUU MPOTPAMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS



TOM WA MHOW oOJacTH OMOJOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
yUEHBIX B PEIICHUE BAXKHEUIITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIONb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHMM MHTEpEca K OMPEIEIEHHON o0nacTu
npo(hecCHOHANBFHOM JESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4e0HOT0 3aBeICHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmxkeHnne 1enu Uu3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOI€HHOM YPOBHE 00€CTIEUMBAETCS PELICHUEM CIEAYIONINX 3a]1a4:

OCBOEHHE OOYYalOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOCHHHM, MHOTO000pa3MM U OCOOEHHOCTSX OHMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OMOJIOTUH, HSMOPHUOJOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OHOJIOrMH, MaJCOHTOJOTHUH,
HKOJIOTUH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTHYECKHUX
uccienoBaHuii B Jjabopatopun W B mpuponae (HaONoneHHE, U3MEpeHHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBlIaZIcHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALMIO; TMOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMHYECKHMH U  3KOJIOTHYECKUMHU
npobsieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpYXKalIleld NpUPOAHOM cpeae, COOCTBEHHOMY 370pPOBBIO U
3I0POBBI0  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoPHIaKTUKA UH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE y 00YyYaIOIMXCSl UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMH, METOI0JIOoTHeH
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIBHBIX



WCCJICIOBaHMH, PEIICHUS OMOJIOTHIECKUX 3a/1a4, MOJEITUPOBAHMS OMOIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTHYEeCKOM TPaMOTHOCTH, OOIIeH KyJIbTYpbl IOBEACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXarolmux JoAel  (coOmogeHuss Mep npoduiakTukd — 3a00J1€BaHUM,
oOecrieueHre 0€30MAaCHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYYaIOIMMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO01iee 4yncI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHUHU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obmiero oopazopanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 gacoB (3 yaca B HEZIEIIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenu@UKU ero COoJep KaHHs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpPraHU3AIMSAX  CPEIHETO
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBEJICHNUE JTA0OPATOPHBIX M TpPAaKTHYECKUX padoT. Takxke ydactue
OOyYaroMMXCs B BBIMOJTHEHUH MPOSKTHBIX M Y4eOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS ydUTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M HU3y4aeMble UMM TPOOJIEMBL.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apgeit, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, OKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorudeckoir Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alHUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. HlneiaeH, P. BupxoB). OCHOBHbIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTypsl. [enatypamus. CpoiictBa ©OenkoB. Knaccupukamms Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCaXapuIbl, OJUTOCAXAPUJIBI U TTOTUCAXaAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE cBOMcTBa. Kitaccudukanys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pyukuuu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyl. Mooenuposarnue
CcmpyKmypbol U OYHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJibl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIILIO KAYECTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHue MpoKapruoTHIECKOM KiteTku. Kietounas cTeHka OakTepuid U apXei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Jk3o1uTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onsmxu. Moougurxayus 6enkos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHJPHUH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoUJI0B KJICTKH. Pubocompl. IIpomesrcymounvle Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHwe U JBWKEHUE JKITYTHUKOB U pecHUYeK. MHKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIIONOXKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabGopaTtopnass padora «lccnegoBaHue IJI1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHWU3M JICHCTBHUS.
Kodepmentsl. Otnnuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaselr. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEeHa BeIeCTB mepes aHa3POOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOIO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsencrBennasi uHgopmanus 4 peaju3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIICTBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oanuwvix. Hanomexnonocuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tumnbl MuTo3a. KapruoknHe3 U UUTOKMHE3. bHOIOrMyeckoe 3HayeHue
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuipel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBsA3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacoiokKeHHs TKaHEW B opraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranusmoB. lloryomenue BOABI, YIVIEKMCIIONO Trasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlprxanue >kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4enoBeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy ITUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenue u ¢yHKIHOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummynutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBeie BemecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pactenmii», «KopHeBbie cuctembly, «CTpoeHHE CTEOIs,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenurensHas cucteMa», «IHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIBIY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHKe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXKHMX, UBbIE JK3EMIUIIPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHUM pas3HBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIIeTUIeHHs KpaxMalia u OeIKOB Mo AeicTBreM (hepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydueHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CHOPYJISLINS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y >kuBOTHBIX. [10JI0BBIE JKENIE3bI.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHSl — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpooOnenuwe. Tumbsl  apoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANIbHAS WMHIIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHSA, UX PACIPOCTPAHEHHUE B MPHUPOJEC. TUIbl pOCTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereraruBHoe pazMHOxkeHHE», «Tumbl Oecrosioro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHATUS U CUMBOJIBbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJIbl ~ T'€HETUKHU: THOPUAOJOTMYECKHM,  IIUTOJIOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpauun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleoBaHusl ~ Mpu3HakoB.  lluTomornyeckue  OCHOBBI  JTUTHOPUAHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpPEAECIEHUs Mmoia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHotu kak uenocTHas cucrema. [enoTponus — MHOXKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBI aJuleu3M. B3anMoAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumst u cxembl: «IlepBeiif 1 BTOpoil 3akoHBl Menaens», « Tpetuil 3aKoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenosekay», «Kapuotun apozodpuis», «KaprHoTum OTHIIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabl Ipu  dopMmupoBaHUU (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeW03 W TIOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUUMPOBAHHbICE MyTallMHh. SaepHble W
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoctd (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Buapl wu3meHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIe U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadgum) )KUBOTHBIX C PA3THIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YeJlOBeKa. | '@HHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIHHOCTH YEJIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00JIEBaHMS YETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKALNHU.
VYuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb celneknuu B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOWHAIIMOHHOM  CEJIEKIIUH. HcnbiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIICHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX



dopm opranusmoB. lMcnonp3oBaHWE TE€HOMHOTO PENAKTHUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnuskopoacTBeHHOE — CKpelMBaHue, WM MHOpuauHr.  HepojctBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre ¥ U3yYEHUE N€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIYUUeHUs CYUecmeyiomux U coO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHUKEHHUS CEJEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3niaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounas unxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PAaCTECHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3alus W COMATHYECKUI
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METO/ TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CETbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. VCHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEH COoueTaHWEM TEXHOJIOTHH TPEXMEPHOro OMOMpPHUHTHUHTA U cKaddoiguHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-congepkamux BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepus».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
omnoJiorumn

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmieane cuaTeTHYEeCKOW Teopuu d3Bomoruu (CTD). HeitpansHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHMS JBMXKYIIMX CHJI 3BOJIOIHUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TEHETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsS YacTOT ayiesied B HOomysmsuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mIpocTpaHCTBEHHA ), OMoJIoTUYEcKas (PEMPOyKTUBHAS ).

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0MeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMITATPUUECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rudpuanzanys). JJIMTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapau—BaiinOepray, «JBuxymne
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomysiiuoHHbIE BOIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOOpa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunbiii ruOpu.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uydelia MTHII U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
¢dayHbl MaTepukoB M OCTpOBOB. buoreorpaduueckue obnmactu 3emnu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(POIOTUYECKUE METOABl U3YyUCHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie TeHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PHIOTeHEeTHYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «pei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSKHM HMCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JoHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU YBOJIIOIMH. ILmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TunoTe3a nepBuyHOro Oynpona J[x. XomnaeitHa, reHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octatkd. ['eoxponomorus u e€ wMeronpl. OTHOcUTENbHAS U abCONIOTHAs
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HavanbHbie 3Tanbel OpraHudeckoi HBoMOUWH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIJIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUUA BbICIIUX pacTeHUud. OCHOBHBIE apoMOpPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema XKUBOM NpUpoabl», «CTpoeHue BUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiedHOMonIOCTHBIEY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuUTHE )XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI[ WU 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeeHueckre. OTInyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reiaensOeprckuii — - 0OMME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEepTAIbCKUAN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOJIOLHSI COBPEMEHHOTO 4enoBeka. EcTecTBeHHBId OTOOp B MOMYJIALMIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KAlOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. broconuanbHble UCCIEOOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOABOMIONMHY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNeT dYeloBeKa M CKEJNET IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICHCKUMH CIHOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKA, CBS3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3genst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonapl skosorun. lloseBbie HaOMIOMEHUS. DKCIEPUMEHTHI B SKOJOTHH:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIoIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsbl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJiIepKaHuio BoJgHOro OanmaHca. Knmaccudukanusi pacTeHHI MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuYeckue
OCOOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. [lpucmocoOieHus OpPraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCUCTBUNM JJIs CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUSY), «XulHudecTBOY, «llapasutusm», «KoHkypenius», «CuMOuo3»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapud Y KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAIONIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCJIOBUM >KM3HMU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW IMOMYJISIIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, pPOKIAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanre TMHAMHUKHA TONYJIsiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIINAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJorMYEeCKOW HUIe BHaa. MectooOuTanue. MHoromepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3aceleHUsT MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHUECKHE OJIOKU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @ayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoHBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U pek. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTteM. [opopackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nmupamua OMOMACCh), «IKOJIOTHUECKasi MUpaMUIa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUM B arporieHo3ey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocra. XKupoe
BeIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanubiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3/ICHCTBUE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U IPUPOIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHoBb



aKopeaburumayuu dKocucmem U cnocobos 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCoO3HAHUs.  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAUIIMOHHBIMU POCCUMCKUMM COLMOKYJILTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMUu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIEMY ITOKOJICHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00OYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWU, TOHHUMAaHUS 3HAUYCHUS OWOJOTMU B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY OBbITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O U CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OMbITA
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUU TNpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poJju B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPAa U MPOUCXOJAIIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYaIIUsIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MMOHITHS, OTPakarollre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHWE,  U3MEpPEHHE, OKCIEePUMEHT U  JApYyrue);
YHUBEpCAJIbHbIC y4eOHbIE JAeHCTBHUS (IIO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIC yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMHA
NEeHCTBUSIMM:

1) 6a30BbIe JJOrMUYecKUe AeiiCTBUSA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(aHaynuza, CUHTE3a, CPAaBHEHMSI, KiaccupuKauu, 0000IIeH s ), pACKPBIBATH CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SIBJICHUIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX M COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U AKTyaJIUM3UpOBATH 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JOKa3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONBb30BaTh HAY4YHBI S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAcloO3HaBaHWA W 3alUThl  WH(OpMaIuHy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHHUS TpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K YKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHs NOpo0iemMbl € y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYallWsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



NPUHUMATh MOTHUBBI W apPryMEHTBhl JPYTMX NpPU aHAIU3€ PE3YyIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0d U APYIrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IMPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX I@IPU aHajIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLIUOKHU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yrayOJIEHHOM YypOBHE OPHEHTHUPOBAHBI Ha oOOecredYeHue
npoduibHOoro  oOydeHuss  oOydarommuxcss  Owonormd. OHHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
roJam U3y4YEeHHs.

[IpeameTHbIe pe3yNbTaThl OCBOECHUS ydyeOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeECTe€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pEUIeHMH TpoOJieM  palMOHAIBHOrO
IPUPOAOTIOIB30BAHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKHMX 3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraoe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIJICHUSI, YACTOThl TaMeET,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaens, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBI
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIECOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HW3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIICTIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpraHOWIAMHU KIETKH U HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33[Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMyIUpYs LeJdb HWCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  Pe3yJlbTaThl HAa  YYEHHUECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIA BHIOOp OyAyliell mnpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
POJOJDKEHHE OMOJOTHYecKoro 00pa3oBaHMs B OpraHU3alUsX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOIOTHYECKHE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npasuwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
WCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MepeHue, HaOIIOJICHHE, SKCIEPUMEHT), CIIOCOO0aMU BBISIBICHUS W
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOTOo u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3M MEXIY MPOLECCaMU 3BOJIOLHUU,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHCHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTaHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISTh IPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMHU, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTIyOJIATh TIO3HABATEIbHBIH WMHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3ieioB duaekTpoHHble (LM(poBbHIE) 00pa3oBaTebHbIE
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoTshI
1 buonorus kak Hayka 1 resh.edu.ru/subject/lesson/3827/additional/118966/
JKuBble cucTeMbl U UX
2 2 resh.edu.ru/subject/lesson/5397/start/283870/
U3y4yeHue
3 buonorusa knetku 2 0.5 resh.edu.ru/subject/lesson/3840/start/163096/
Xumuueckas opraHu3anus
4 P a 10 1 resh.edu.ru/subject/lesson/3847/start/8616/
KJIETKHU
Ctpoenue u GyHKINH S .
5 8 2 gdzotvet.ru/oge-ege/biologiya/1064-zadanie
KJIETKH
OOmeH BelecTB U
6 MPEBPAILCHUE YHEPTUU B 9 1 1 resh.edu.ru/subject/lesson/3917/start/46777/
KJIETKE
Hacnencreennas
7 nH(pOpMaIUs U peann3anus 9 0.5 gdzotvet.ru/oge-ege/biologiya/699-zadanie-ege
€€ B KIICTKE
8 JKU3HEHHBIN UK KIETKH 6 1 resh.edu.ru/subject/lesson/5352/start/295780/
CrpoeHnue u KIIUA
9 P Py 17 1.5 resh.edu.ru/subject/lesson/3939/start/105165/
OpraHU3MOB
10 PazmHoxeHue u pa3BuTHE 2 15 fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-
OpPTraHHU3MOB ’ varianty-kim-ege#!
I'enetnka — Hayka o
11 HACJIEeACTBEHHOCTHU U 2 0.5 resh.edu.ru/subject/lesson/5359/start/270999/

HU3MCHYUBOCTU OPTraHN3MOB




3aKOHOMEPHOCTH

12 HACHICICTROHHOCTH 10 1 resh.edu.ru/subject/lesson/5630/main/132924/

13 3aKoHoMepHOCTH 6 1 resh.edu.ru/subject/lesson/5385/start/119865/
W3MEHUYUBOCTH

14 ['eneTuka yenoseka 3 0.5 resh.edu.ru/subject/lesson/4725/start/107947/

15 Cenexuusi OpraHu3MoB 1 resh.edu.ru/subject/lesson/3861/start/295751/

16 buotexnonorus u 4 fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-
CUHTETHYECKasi OMOJIOTHs varianty-kim-ege#!

17 PesepBHOE Bpemst 1 resh.edu.ru/subject/lesson/3847/start/8616/

OBILEE KOJIMYECTBO YACOB 102 13

[10 [TIPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM Uu(PpPoBLIE)
Ne /i Kontpoabnbie  IIpakTHueckue (witcpp
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
3apoKICHUE U PA3BUTHE 3BOJIIOIINO D
HHBIX
1 P Vp 4 ege/biologiya/1064-
MPEJICTaBICHUI B OMOJIOTHI _
zadanie-27-ege
Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 12 2 resh.edu.ru/subject/5/11/
Makpo3Botonus U €€ pe3ysbTaThl 10 resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 12 L5 resh.edu.ru/subject/5/11/
3emite ’
5 IIpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 12 1 resh.edu.ru/subject/5/11/
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSIX gdzotvet.ru/oge-
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 4 1 0.5 ege/biologiya/1064-
C OKpY2Karolleu cpeaou zadanie-ege
7 Opranu3Msl U cpesia 0OUTaHMs 12 1.5 resh.edu.ru/subject/5/11/
fipi.ru/ege/otkrytyy-bank-
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 12 0.5 zadaniy-ege/otkrytyye-
varianty-kim-ege#!
DKos0rus coodIecTB. DKOJIOTHYECKHE sibobe b foge
9 ’ 10 0.5 ege/biologiya/1064-
CHUCTEMBI _
zadanieege
10 Buocdepa — rimobanbHast skocucTemMa 6 1 resh.edu.ru/subject/5/11/
11 YenoBek 1 OKPYKAIOIas cpeaa 6 resh.edu.ru/subject/5/11/




12

PesepBHOE Bpems

resh.edu.ru/subject/5/11/

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourposbnble IIpakTHyeckue p
n/n Bceero H3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 buosiorus kak KOMILUIEKCHasl HAyKa U Kak 1 01.09.25 resh.edu.ru/subject/5/11/
4acTh COBPEMEHHOTO OOIIECTBA o
) YKHMBBIE CHCTEMEI 1 X CBOMCTBA 1 02.09.25 resh.edu.ru/subject/5/11/
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1 03.09.25 resh.edu.ru/subject/5/11/
4 HcTopust OTKpBITUS U U3yYECHUS KIIETKH. 1 08.09.25 resh.edu.ru/subject/5/11/
Kierounas reopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON 09.09.25 resh.edu.ru/subject/5/11/
6uonorun. [Ipaktuyeckas pabora
5 «3yueHne MeToA0B KIIETOUYHON | 0.5
Ouonoruu (xpomarorpadus, '
anekTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»
6 XUMITUECKH COCTAR KIIeTKH 1 10.09.25 resh.edu.ru/subject/5/11/
7 MuHepanbHbIE BELIECTBA KIIETKU, UX ] 15.09.25 resh.edu.ru/subject/5/11/
Ouonoruyeckas poib
Opraandeckue BenecTBa KISTKH — 16.09.25 resh.edu.ru/subject/5/11/
g 6enku. JlaboparopHas pabota | 0.5
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO '
KauECTBEHHBIX pPEaKLIUN»




9 CgoiicTBa, K1accupuKanyst U QyHKIUNA 17.09.25 resh.edu.ru/subject/5/11/
0enKoB
10 Oprannueckue BeniecTBa KIETKH — 22.09.25 resh.edu.ru/subject/5/11/
YTJIEBOJIbI
1 OpraHuyecKue BeIecTBa KJIETKH — 23.09.25 resh.edu.ru/subject/5/11/
JIUIH B
Hyxkneunossie kucnorsl. JIHK u PHK. 24.09.25 resh.edu.ru/subject/5/11/
12 JlaGoparopHas pabota «MccnenoBanue 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)
13 Crpoenne u pynkuuu ATO. [pyrue 29.09.25 resh.edu.ru/subject/5/11/
Hykneosuarpudocdarsr (HTD)
CexBenupoanue JIHK. Metoapl 30.09.25 resh.edu.ru/subject/5/11/
14 T€HOMHUKH, TPAHCKPUIITOMHUKH,
IPOTEOMUKHU
15 MeToap! CTpYKTypHOU OHOJIOTHH 01.10.25 resh.edu.ru/subject/5/11/
16 Tunel knetok. [IpokapuoTndeckas kierka 061.10.25 resh.edu.ru/subiect/5/11/
CrtpoeHne 2yKapuoTHUECKOHN KIETKH. 07.10.25 resh.edu.ru/subject/5/11/
17 [Tpaktuyeckas pabora «M3yuenue 0.5
CBOWCTB KJIETOUHOU MEMOpaHbI»
18 TTOBEpXHOCTHBIH ANMAPAT KIETKH 08.10.25 resh.edu.ru/subject/5/11/
OnHoMeMOpaHHbIE OPTaHOUIbI KIETKH. 13.10.25 resh.edu.ru/subject/5/11/
19 [IpaxTuueckas padora «M3yuenue 0.5
JBUKEHUSI LIUTOTIa3Mbl B PACTUTEIBbHBIX
KJIETKaxX»
20 [ToBTOpEHHE U3YdEHHOT0. XPOMOCOMBI. 14.10.25 resh.edu.ru/subiect/5/11/




21

KonTponpHas padora «Opranouast
KIICTKI»

15.10.25

resh.edu.ru/subject/5/11/

22

23

PaGora Han ommbkamu

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTubl. JlabopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

0.5

01.10.25

20.10.25

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

24

25

HememOpaHnHbIe OpraHOU/IBI KIETKH

Ctpoenue u GyHKIMH s1Ipa

21.10.25

22.10.25

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

26

CpaBHuUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX
OpPTraHU3MOBY

05.11.25

resh.edu.ru/subject/5/11/

27

ACCUMUIISITIVS ¥ TUCCUMILTSALINS — JIBE
CTOPOHBI MeTaboau3Ma. THIbr oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha IprUMepe aMUIIa3bl WK
KaTasas3bl)»

10.11.25

resh.edu.ru/subject/5/11/

28

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOYHOTo MeTabonu3Mma. JlaboparopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
paclleIUIeHHsl IEPOKCHUIa BOJOPOaA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX»

0,5

11.11.25

resh.edu.ru/subject/5/11/

29

benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI

0.5

12.11.25

resh.edu.ru/subject/5/11/




30 ABTOTpO(dHBIN TUIT OOMEHA BEILECTB 17.11.25 resh.edu.ru/subject/5/11/
31 DOTOCHHTE3 18.11.25 resh.edu.ru/subject/5/11/
Xemocunres. Jlaboparopnast pabora 19.11.25 resh.edu.ru/subject/5/11/
32 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U
XEMOCHUHTE3a»
Amnas’poOHbIe OpraHu3Mbl. Buibl 24.11.25 resh.edu.ru/subject/5/11/
13 opoxenus. JlabopatopHas pabora
«CpaBHEHHE ITPOLIECCOB OPOKEHUS U
JIBIX AHHSI»
34 AspoOHBIE OpraHU3MBbL. JTaIlbI 25.11.25 resh.edu.ru/subject/5/11/
YHEPTEeTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa 26.11.25 resh.edu.ru/subject/5/11/
35 npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
36 PeaKiii MaTPHIHONO CHHTE3A 01.12.25 resh.edu.ru/subject/5/11/
37 TpaHcKkpunus — MaTpUYHBIA CUHTE3 02.12.25 resh.edu.ru/subject/5/11/
PHK
38 TpaHCIAHS U €8 TarbI 03.12.25 resh.edu.ru/subject/5/11/
39 KoaupoBanue amuHokucnor. Poip 0.5 08.12.25 resh.edu.ru/subject/5/11/
pubocom B OmocuHTe3e Oenka '
40 Opranuzanys resoMa y npokapuor u 09.12.25 resh.edu.ru/subject/5/11/
JYKapuoT
41 MonekysapHble MEXaHU3MbI SKCITPECCHUH 10.12.25 resh.edu.ru/subject/5/11/
TEHOB Y 9YKapHOT
42 Bupycsl — BHeks1eTOUHBIE (POPMBI KUZHU 15.12.25 resh.edu.ru/subiect/5/11/




U obnuratHble mapa3uThl. [IpakTruueckas
pabota «Co3naHue MOJelid BUpyca»

43 BupycHsle 3a0051eBaHNs YellOBeKa, 16.12.25 resh.edu.ru/subject/5/11/
J)KUBOTHBIX, PACTCHUI
44 Hanorexnonoruu B 6uonoruu u 0.5 17.12.25 resh.edu.ru/subject/5/11/
METUIIMHE '
45 YK M3HEHHDIA UK KIETKH 22.12.25 resh.edu.ru/subject/5/11/
46 Marpuunsiii cunres JTHK 0.5 23.12.25 resh.edu.ru/subject/5/11/
Tunel kneTok. Kapuokunes 1 IUTOKUHES. 24.12.25 resh.edu.ru/subject/5/11/
JlabGopaTtopnast pabora «Habnronenue
47 MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX
MUKporpenaparax )»Perymsus
JKU3HEHHOTO 1IMKJIa KJIETOK
48 Opramu3M KaK eHHOE [[eN0e 29.12.25 resh.edu.ru/subject/5/11/
49 Txanu pacrenuil. Jlaboparopnas pabota 0.5 30.12.25 resh.edu.ru/subject/5/11/
«3yueHne TKaHEN PaCTEHUIN» ’
TkaHU KUBOTHBIX U YEJIOBEKA. 12.01.26 resh.edu.ru/subject/5/11/
50 JlaGopatopHas pabota «3yueHue TkaHeil 0.5
JKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB. 13.01.26 resh.edu.ru/subject/5/11/
51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpPraHoOB I[BETKOBOT'O PACTEHUS
5 Oriopa Teia OpraHu3MOB 14.01.26 resh.edu.ru/subject/5/11/
53 JIBHIKEHHE OPraHH3MOB 19.01.26 resh.edu.ru/subject/5/11/




54 TTHTaHHe OPraHH3MOB 20.01.26 resh.edu.ru/subject/5/11/

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. 21.01.26 resh.edu.ru/subject/5/11/
[IumeBapuTenpHas CUCTEMa YeJIOBEKa

56 JIBIXaHHE OPraHI3MOB 26.01.26 resh.edu.ru/subject/5/11/

57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M 27.01.26 resh.edu.ru/subject/5/11/
YyeJoBeKa

58 TpaHCTIOPT BEMIECTB y OPTraHI3MOB 28.01.26 resh.edu.ru/subject/5/11/

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX 02.02.26 resh.edu.ru/subject/5/11/
JKMBOTHBIX M YEJIOBEKa

60 BhIJICIICHHE Y OPraHI3MOB 03.02.26 resh.edu.ru/subject/5/11/

61 3ammTa y OpraHH3MOB 04.02.26 resh.edu.ru/subject/5/11/

62 VIMMYHHAS CHCTEMa YeNoBeKa 09.02.26 resh.edu.ru/subject/5/11/

63 Pasnpaxxumocts u perynsanus y 10.02.26 resh.edu.ru/subject/5/11/
OpraHU3MOB

64 I'ymopanbHas peryssauus 1 S3HI0KpUHHAs 11.02.26 resh.edu.ru/subject/5/11/
CHCTEMA >KUBOTHBIX U YETIOBEKA

65 DOPMBI PA3MHOKEHHST OPFAHI3MOB 16.02.26 resh.edu.ru/subject/5/11/

66 TToMOBOE Pa3MHOKEHHE 17.02.26 resh.edu.ru/subject/5/11/

67 Meiios 18.02.26 resh.edu.ru/subject/5/11/
I'amerorenes. O6pa3oBaHue U pa3BUTHE 24.02.26 resh.edu.ru/subject/5/11/

68 NOJIOBBIX KJeToK. JlabopaTopHas pabora 0.5

((H3y‘ICHI/IC CTPOCHUS IMOJIOBBIX KJICTOK Ha




TFOTOBBIX MUKpOIIpEnapaTax»

69

70

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHEC OPIraHU3MOB

— OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

25.02.26

02.03.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

71

Poct Pa3BUTHUC KUBOTHLIX.
JlaboparopHas paboTa «BbisiBIeHHE
NPU3HAKOB CXOJICTBA 3apOIbIIIICH
MI03BOHOYHBIX KHMBOTHBIX)»

0.5

03.03.26

resh.edu.ru/subject/5/11/

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopaTtophast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

04.03.26

resh.edu.ru/subject/5/11/

73

74

75

76

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI
redetuku. JlabopatopHas padora

«/Ipo3oduina kak 0ObEKT T€HETUYECKUX

HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HacleI0BaHUs
pU3HAKOB. MOHOTHOpUaHOE
ckpeuuBanue. [Ipaktuueckas pabota
"N3y4eHne pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uIH"

L[I/ITOJIOI‘I/I‘-ICCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCIIUBAaHUA

0.5

0.5

09.03.26

10.03.26

11.03.26

16.03.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

77

AHanu3upyouiee CKpeluBaHue.

17.03.26

resh.edu.ru/subject/5/11/




Henosnnoe nomMuHupoBanue

JurubpuaHoe CKpeluBaHue. 18.03.26 resh.edu.ru/subject/5/11/
78 [IpakTuyeckas padora «M3yuenue 0.5
Pe3yJIbTaTOB TUTHOPHTHOTO '
CKPEILMBAHUA Y JPO30(PHITBI»
79 [{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO 23.03.26 resh.edu.ru/subject/5/11/
CKpEIIMBAaHUSA
80 CLernieHHOE HaclleJ0BaHHe NPU3HAKOB 24.03.26 resh.edu.ru/subject/5/11/
81 XpoMOCOMHasi TEOpHST HACIEACTBEHHOCTH 25.03.26 resh.edu.ru/subject/5/11/
82 I'eneruka nona 06.04.26 resh.edu.ru/subject/5/11/
33 TCHOTHII KaK LETOCTHAS CHCTEMA 07.04.26 resh.edu.ru/subject/5/11/
84 TTOBTOPEHHE H3YHEHHOTO. 08.04.26 resh.edu.ru/subject/5/11/
85 KonrtponbHas padora «/3MeHYHBOCTH)» 13.04.26 resh.edu.ru/subject/5/11/
36 PaGoTa Ha OKGKAME 14.04.26 resh.edu.ru/subject/5/11/
g7 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 0.5 15.04.26 resh.edu.ru/subject/5/11/
pacTeHui, )KUBOTHBIX U YEJIOBEKa '
28 M3MeHunBOCTh TPU3HAKOB. Busl 20.04.26 resh.edu.ru/subject/5/11/
U3MEHYHUBOCTH
89 MoudukaoHHas N3MEHYNBOCTh 0.5 21.04.26 resh.edu.ru/subject/5/11/
BapuanvoHHBI psia U BaprallMOHHAs 22.04.26 resh.edu.ru/subject/5/11/
90 KkpuBas. JJaboparopHas padota

«MccnenoBanne 3akOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.




ITocTpoeHne BapuaOHHOTO psija U
BapUAIMOHHON KPUBO»

91

92

93

I"'eHoTunnyeckas N3MEHUYNBOCTb.
KoMOunaruBHast N3MEHYHUBOCTE

MytannoHHast U3MEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAalUOHHOI'O
mpounecca. ONUIeHeTHKA U SIIMIeHOMHUKA

0.5

27.04.26

28.04.26

29.04.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

94

I'enernka yenoseka. [IpakTuueckas
pabora «CocTrapiieHre U aHAIN3
POAOCIIOBHOM

0.5

04.05.26

resh.edu.ru/subject/5/11/

95

96

MeToapl MEAUIIMHCKON TEHETUKHU

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUEHUHU
reHEeTHYECKUX 3a00JIEBAaHNN YeTIOBEKA

0.5

05.05.26

06.05.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

97

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabora «M3y4ueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ
JIOMAIITHUX KUBOTHBIX)

11.05.26

resh.edu.ru/subject/5/11/

98

MeTto/1bI ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabora «3yuenue
METOJIOB CEJIEKLIUN PACTEHUI»
JlocTnkeHus ceneKkuny pacTeHu 1
#UBOTHBIX. [IpakTuueckas pabora
«IIpuBuBKa pacTeHHI»

0.5

12.05.26

resh.edu.ru/subject/5/11/




99

100

CoxpaHeHue, U3yu4eHUE U UCTIOIb30BAHUE
FeHEeTUYECKUX pecypcoB buorexHomorus
KaK HayKa ¥ OTpacib IPOU3BO/ICTBA.
[TpakTuueckas padora «M3yuenue
00BEKTOB OMOTEXHOJIOTHH

OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON

OHOJIOTUH. XpOMOCOMHaﬂ " I'CHHas
HHXKCHCPUA

13.05.26

18.05.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

101

102

Mel[I/IIII/IHCKI/Ie OHMOTEXHOJIOT U

PesepaHublit ypok. [loBTOpenue,
0000111eHIe, cHUCTEMAaTH3AIUS 3HAHUI

19.05.26

20.05.26

resh.edu.ru/subject/5/11/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Jara nudpoBbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoTshI
pecypcbl
1 OposmonronHas Teopust Y. lapuna 1 01.09.25 resh.edu.ru/subject/5/11/
BIDKYIIIHE CHJIBI BOJIOIMH BUAOB 1o Y. 02.09.25

2 A Y H A 1 resh.edu.ru/subject/5/11/
JapBuny
Bopnba 3a cyiiecTBoBaHue, 03.09.25

3 p YHI . 1 resh.edu.ru/subject/5/11/
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD
DOopMHPOBAHUE CUHTETHYECKON TEOPUHU 08.09.25

4 pMHP p 1 resh.edu.ru/subject/5/11/
SBOIIOLUU
DTarnbl 3BOIFOIIMOHHOTO TIpoIiecca: 09.09.25

5 B pott 1 resh.edu.ru/subject/5/11/
MHUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS
[TonynAuus — syeMeHTapHas €IUHHULIA 10.09.25

6 yam P AL 1 resh.edu.ru/subject/5/11/
SBOJTIOIUN
3aKOH reHETUYECKOro paBHoBecus JIk. 15.09.25
Xapau, B. BaitnOepra. JIJaboparopHas

7 P P paTop 1 0.5 resh.edu.ru/subject/5/11/
pabota «BpIsiBIEHHE U3MEHYUBOCTH Y
0co0el 0JTHOTO BHIa»

8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1 16.09.25 resh.edu.ru/subject/5/11/
Oddext ocHoBarens. Ipdext 17.09.25

9 b bd 1 resh.edu.ru/subject/5/11/
OYTBIJIOUHOTO TOPJIBIIIKA
Murpanun. N30 MonyJIsauin: 22.09.25

10 patt " YA 1 resh.edu.ru/subject/5/11/
reorpaduueckas, 6MoJI0rHuecKas

y - y 23.09.25 ,
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1 resh.edu.ru/subject/5/11/




(hakTop IBOIFOITUHI

12

[TonoBoii oTO60Op

24.09.25

resh.edu.ru/subject/5/11/

13

[TprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopnas padota «13yuenue
apoMop(}030B 1 UAMOATANTAIIAN Y
pacTeHUi U KUBOTHBIX»

0.5

29.09.25

resh.edu.ru/subject/5/11/

14

15

16

17

18

[Ipumeps! npucnocodseHunt y
OpraHU3MOB: MOP(OJIOTUIECKHE,
¢dusnonornuecKre, ONOXMMHUIECKHE,
noseaeHveckue. Jlabopatopnas pabora
«[IpucrnocobaeHus: OpraHu3MoB U UX
OTHOCHTEJbHAsI LIEJIECO00Pa3HOCTHY

Bup, ero xpurepuu u cTpykrypa.
JlaGopatopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BHza
BunooOpa3oBanue kak pe3yapTar
MHUKPOIBOJIIOILIUH

CBs3b MUKPO3BOJIFOIUU U
OMMUACMUOJIOTNHN

0.5

0.5

30.09.25

01.10.25

061.10.25

07.10.25

08.10.25

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

19

20

Makpossosntonus. [TaneonTonornueckue
METOABI I/I3y7—IeHI/I${ 3BOJIFOIIUN

BI/IOFCOFpa(I)I/I‘-ICCKI/IC MCTOOBI U3YUCHUA
9BOJJOINH

13.10.25

14.10.25

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/




OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO- 15.10.25

21 MOP(OJIOTHYECKUE METOJIBI U3YUCHUS resh.edu.ru/subject/5/11/
SBOIIOIAHU
MonekynsapHO-reHETUYECKHUE, 01.10.25

22 OUOXUMHUYECKUE U MATEMATUYECKUE resh.edu.ru/subject/5/11/
METO/bl U3yUYEHUS IBOJTIOLIUN

23 OO61re 3aKOHOMEPHOCTH BOJIOIUH 20.10.25 resh.edu.ru/subject/5/11/
AjnanTuBHAs pagyanus. 21.10.25

24 A pajmal resh.edu.ru/subject/5/11/
HepaBHOMEpHOCTH TEMIIOB 3BOJIOIUN
Hayunrble THIIOTE3EI NPOUCXOKICHUS 22.10.25

25 i p g resh.edu.ru/subject/5/11/
JKU3HHU Ha 3emiie

26 [ToBTOpEHNE U3YUYEHHOTO. 05.11.25 resh.edu.ru/subject/5/11/

27 Kontponbnas paboTa «9BOIOIUS» 10.11.25 resh.edu.ru/subject/5/11/

28 Pabora Hag ommbkamu 11.11.25 resh.edu.ru/subject/5/11/

OHAYYHbIC IIPEJICTABIICHUSI O 12.11.25

29 Jlonay peA 0.5 resh.edu.ru/subject/5/11/
3apOKICHUH KU3HU
OCHOBHBIE ATallbl HEOPraHNYECKOH 17.11.25

30 p resh.edu.ru/subject/5/11/
SBOJIIOIUU

31 ['unoTessl 3apoXKACHUS KUZHU 18.11.25 resh.edu.ru/subject/5/11/
HcTopus 3eMau 1 METOMIBI €€ N3YUEHHUS. 19.11.25
JIaGoparopHas padora «3yueHue u

32 patop P i 0.5 resh.edu.ru/subject/5/11/
OITMCAHUE UCKOITAEMBIX OCTaTKOB
JTPEBHUX OPTaHU3MOBY
HauansHbie 3Tansl opraHndeckoun 24.11.25

33 p resh.edu.ru/subject/5/11/

9BOJIIOLIMU. DBOJIIOLUSA JYKapUOT




OCHOBHBIE ATAIIbI PBOJIIOLAU 25.11.25
acturensbHOro mupa. [Ipaktnueckas

34 p p P . 0.5 resh.edu.ru/subject/5/11/
pabora «3yyeHue ocooeHHOCTEH
CTPOCHHUSI PACTEHUN Pa3HBIX OTICIOBY
PasBuTue xu3HHU Ha 3eMIIE 10 3paM U 26.11.25

35 p resh.edu.ru/subject/5/11/
nepuoiam
MaccoBble BEIMUPAHUS — 01.12.25

36 p resh.edu.ru/subject/5/11/
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO
CoBpeMEHHBIN YKOJIOTHUYCCKHUI KPHU3HC, 02.12.25

37 p p resh.edu.ru/subject/5/11/
€ro ocoOeHHOCTH
CoBpeMeHHas CUCTEMa OPraHUYECKOr0 03.12.25

38 p p resh.edu.ru/subject/5/11/
MPOIILIIOTO
OCHOBHEBIE CUCTEMAaTUYECKUE T MBI 08.12.25

39 pyH resh.edu.ru/subject/5/11/
OpraHU3MOB

09.12.25 .

40 AHTpPOIIONIOTrHUsI — HayKa O 4eJIOBEKE resh.edu.ru/subject/5/11/
Pa3Butue npeacraBiIeHUil O 10.12.25

41 et resh.edu.ru/subject/5/11/
MIPOUCXOKIACHUH YeTIOBEKa
Mecto 4desioBeKa B CUCTEME 15.12.25
opranuueckoro mupa. JlabopatopHas

42 pabota «3ydyenne ocoOeHHOCTEH 0.5 resh.edu.ru/subject/5/11/
CTPOEHHUSI CKEJIeTa YeI0BEeKa, CBA3aHHBIX
C TIPSIMOX 0K ICHHEM»

16.12.25 .

43 JIBHoKyIIME CHIIBI aHTPOIIOT€HE3a resh.edu.ru/subject/5/11/
CooTHoIIeHne OMOJIOTHIECKUX U 17.12.25 ,

44 resh.edu.ru/subject/5/11/
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTauU aHTPOIIOT€HE3a 22.12.25 resh.edu.ru/subject/5/11/




46

47

IlajmeoreneTuka u nmajeoreHOMHUKa

BBOJ'IIOI_[I/ISI COBpPEMECHHOI'O Y€JIIOBCKA

23.12.25

24.12.25

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJlanTauii 4YeJI0BeKay

0.5

29.12.25

resh.edu.ru/subject/5/11/

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO)K,I[eHI/Ie H Pa3BHUTHUC DKOJIOTUH

30.12.25

12.01.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

51

52

53

Mertoab! skonoruu. JlabopatopHas
pabota «/3y4eHne MeTo10B
IKOJIOTMYECKUX UCCIICIOBAHHI
3HaveHHe YKOJIOTUIECKUX 3HAHUH JUIs
YeoBeKa

Okonornyeckue pakTopsl

0.5

13.01.26

14.01.26

19.01.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

54

55

56

Abuotnueckue akropsl. CBeT Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETa

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.
Jlaboparopnast pabota «BrisiBieHne
MPUCTIOCOOTIEHUI OPraHu3MOB K
BJIVISITHUIO TEMITEPATYPBD

Abuornueckue Gpaxktopsl. BraxkHocTh
KaK 2KOJIOTUYECKHI pakTop.
JlaGoparopnast paboTa « AHaATOMUYECKUE

0.5

0.5

0.5

20.01.26

21.01.26

26.01.26

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/

resh.edu.ru/subject/5/11/




0COOEHHOCTH pacTEeHUI U3 pa3HbIX MECT

o0OUTaHUA»
27.01.26 ;
57 Cpenpl oOuTaHUS OPTaHU3MOB resh.edu.ru/subject/5/11/
58 buonornueckue puTMbl 28.01.26 resh.edu.ru/subject/5/11/
02.02.26 .
59 JKuznennbie GopMbl OpraHU3MOB resh.edu.ru/subject/5/11/
60 buotndeckue GaxTopsr 03.02.26 resh.edu.ru/subject/5/11/
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI 04.02.26
61 JUISl CyHIECTBOBAHUSI OPTAaHU3MOB B CpEZIe resh.edu.ru/subject/5/11/
oOHTaHUA
ODKOJIOTHYECKHE XapaKTEPUCTUKU 09.02.26
62 p p resh.edu.ru/subject/5/11/
MONYJIALIMI
OcHOBHBbIE MOKa3aTeNN NOMYJIALNN: 10.02.26
63 YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U resh.edu.ru/subject/5/11/
MOJIOBAasi CTPYKTypa
OcCHOBHBIE TOKA3aTeNN MOMYJISALNN: 11.02.26
64 POXKIAEMOCTD, PUPOCT, TEMIT POCTA, resh.edu.ru/subject/5/11/
CMEPTHOCTh, MUTPAITUHU
16.02.26 .
65 DKOJIOTHYECcKasi CTPYKTypa HOMyJIsun resh.edu.ru/subject/5/11/
. 17.02.26 .
66 JInHaMyKa NOIYJSIUY U €€ peryJIsaius resh.edu.ru/subject/5/11/
Kpussle pocTa YUCIEHHOCTH MOMYIIAIIAH. 18.02.26
67 p P i resh.edu.ru/subject/5/11/
Kpussie BbIKUBaHMS
OKooruyuecKas HuIla BUAA. 24.02.26
68 JlabopartopHnast pabota 0.5 resh.edu.ru/subject/5/11/

«IIpucnocobnenns ceMsiH pacTeHUH K




pacceneHuIo

69 Bup xak cucrema nonysisiui 25.02.26 resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH MOBEJCHUS U 02.03.26

70 vp . resh.edu.ru/subject/5/11/
MUTpALUi )KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIICHO3 03.03.26 resh.edu.ru/subject/5/11/

04.03.26 .

72 DKOCHCTEeMa KaK OTKphITasi CUCTEMa resh.edu.ru/subject/5/11/
KpyroBopor BeliecTB 1 NOTOK SHEPTUH B 09.03.26

73 PyroBop B P resh.edu.ru/subject/5/11/
9KOCHCTEME

74 OcCHOBHBIE IOKA3aTENN FIKOCUCTEMBI 10.03.26 resh.edu.ru/subject/5/11/

75 DKOJIOTHYECKUE TTUPAMUIBI 11.03.26 resh.edu.ru/subject/5/11/

76 W3meHeHns coo0IecTB — CyKIECCHH 16.03.26 resh.edu.ru/subject/5/11/
[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 17.03.26

77 03ep U peK. DKOCUCTEMBI MOpeH 1 resh.edu.ru/subject/5/11/
OKEaHOB
[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 18.03.26

78 pHpoa . resh.edu.ru/subject/5/11/
TYHJp, JIECOB, CTEIEH, MYCTHIHb

79 AHTPONIOT€HHBIE YKOCUCTEMBI 23.03.26 resh.edu.ru/subject/5/11/
VYp6oskocucremsl. [IpakTrueckas pabota 24.03.26

80 «M3yuenue u onucanue 0.5 resh.edu.ru/subject/5/11/
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB 25.03.26 resh.edu.ru/subject/5/11/
B 9KOCHCTEMax

82 MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHAN 06.04.26 resh.edu.ru/subject/5/11/




pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSAX

buocdepa — obmierutanerapaas

07.04.26

83 resh.edu.ru/subject/5/11/
000I104Ka 3eMIn
08.04.26 .
84 VYuenue B. U. Bepnajckoro o 6uochepe resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH CYILIECTBOBAHUS 13.04.26
85 P yu resh.edu.ru/subject/5/11/
onochepsl
KpyroBopoTbI BENeCTB U 14.04.26
86 PYroBop H resh.edu.ru/subject/5/11/
OMOreOXMMHUYECKUE [TUKIIBI
3oHanbHOCTH Onocdepsl. OCHOBHBIC 15.04.26
87 bep resh.edu.ru/subject/5/11/
OMOMBI CyIIN
88 YcToWuuBOCTh OHOCHEpHI 20.04.26 resh.edu.ru/subject/5/11/
21.04.26 .
89 OKOJIOTUYECKHE KPU3KUCHI U UX TIPUYNHBI resh.edu.ru/subject/5/11/
90 [ToBTOpEHME M3YUEHHOTO. 22.04.26 resh.edu.ru/subject/5/11/
27.04.26 .
91 Kontponbnas padota «buocdepar resh.edu.ru/subject/5/11/
92 PaGoTta Hajg ommbkaMu 28.04.26 resh.edu.ru/subject/5/11/
o 29.04.26 -
93 BoznelictBue uenoseka Ha 6uochepy resh.edu.ru/subject/5/11/
AHTpOITIOreHHOE BO3JICHCTBHE Ha 04.05.26
94 p . a N resh.edu.ru/subject/5/11/
PaCTHTENbHBIN U KHUBOTHBIM MUP
95 Oxpana mpupo bl 05.05.26 resh.edu.ru/subject/5/11/
OCHOBHBIE TPUHIMITEI YCTOHYHBOTO 06.05.26
96 PHAT Y resh.edu.ru/subject/5/11/

Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL




PannoHansHOE IpUPOAOIIONIB30BAHUE U 11.05.26

97 coXpaHeHHEe OMOJIOTHYECKOTO 1 resh.edu.ru/subject/5/11/
pazHo0Opa3zus 3emin
O0606111eH1E 10 TEME «MHUKPOIBOIFOLUSA 12.05.26

98 . B p H 1 resh.edu.ru/subject/5/11/
U e€ pe3ysbTaThl»
O06001eHue 110 TeMe «MaKpO3IBOJIIOLUS 13.05.26

99 . B P H 1 resh.edu.ru/subject/5/11/
1 e€ pe3yJIbTaTh»
0O0600m1enue 110 Teme «lIporucxoxneHue 18.05.26

100 B p a 1 resh.edu.ru/subject/5/11/
Y pa3BHUTHE KU3HU Ha 3eMJIe»
O06006111eH1E IO TEME «DKOJIOTUSA BHUIOB 19.05.26

101 B . A 1 resh.edu.ru/subject/5/11/
Y TIOTTYJISIIIAI

102 O6061mmenue o teme «buochepa — | 20.05.26
rjio0ajgpHas IKOCUCTEMA

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




1. YYEBHOE OBOPYJ1IOBAHHE:

- HOYTOYK, KOJIOHKH, ITPOEKTOP, IEMOHCTPALIUOHHAS JJOCKa.

- MHUKPOCKOII 3JIEKTpOHHBI MuKpoMen «IBpHKay, JIyla, IPEenapoBajbHbIE UIJIbl, IPEAMETHOE
CTEKJIO, IOKPOBHOE CTEKJIO, CKAJIbIIEIb.

- 3JIeKTPOHHasI-BHeoKaMepa «Releon».

- nudpoBas BUIEOKaMepa

- Hudposbie 1a6opaTopuu Releon 10 Owonoruu (maTYMK W3MEPEHHS BJArW, JaTYUK
U3MEpEHUS CBETa, JaTYUK U3MEPEHUs TeMIIepaTyphl, JaT4uK usmepenus PH).

- Iudpossie naboparopun Releon mo d¢usmonorun  (pusuosnoruss apixaHus, (GU3NOIOTHS
CepACYHO-COCYTUCTON  CHUCTEMBI, ¢usnonorusi pabOThIl  BEreTaTHBHON PEaKTHBHOCTH,
peructpanms Imyibca, peructpanus u aHanus OKI, aHanu3 temmepaTypbl Tella, MU3MEpPCHHE
naBiieHus, n3Mepenue PH, naMepenue ocBEIeHHOCTH, JaTYMK CHIIOBOI KHCTH).

- YueOHas Jabopatopusi no HeiiporexHoaorun BiTronics

1. Cencop OMI" — 1 mit.

2. Cencop OIII" — 1 .

3. Cencop 29I' — 1 mir.

4. Cencop KI'P — 1 .

5. Cencop apixanus — 1 mir.

6. Cencop OKI' — 1 mir.

7. Cencop Button nmst pazmMeTku faHHbIX — 1 1IT.

8. LlenTpanbHblii MOIYab — 1 HIT.

9. YCcTpoMCTBO [J1s1 pETUCTpAIliU apTepUaIbHOTO AaBICHUS - | 1IT.

10. ®nemka ¢ I[10 n meTroguueckuMu MaTepuagamMy — 1 .
11. YuebGHO-MeTOMMYECKOE TTOcOoOuE - 1 MmIT.

2. OBOPYJIOBAHUE JJs1 INPOBEJIEHUSA JIABOPATOPHBIX, ITPAKTUYECKHUX
PABOT:

- JlaGoparopHasi mocyja: NpoOUpPKH, MOJACTaBKM - INTAaTHB JUIS MPOOMPOK, KOJIOBI, MEPHBIH
LWINHAP, THUIETKU, CTEKJISHHBIE MATOYKH 7S pa3MEUIMBaHUs, MEPHBII CTakaH, Jieika, MUHIET,
yamku [leTpu, oxkka JUIsl CKUTaHWsA BEIIECTB, MEH3YpKa, CIHMPTOBKA JIEMOHCTPALlMOHHAS,
CTYIIKa, Yalllka BbIIapUBaTEIbHAs, IIUIIIBI.

- I'epbapun: COpHBIX PACTEHM, AUKOPACTYIIMX PACTEHUH, JPEBECHBIE MOPOJbI, HACEKOMBIE -
BPEIUTENH, TOJIOCEMEHHbIE PACTEHHUS, IJI0JIbl PACTEHUH, COCTaB MMOYBBI, KOJUIEKIIMA HACEKOMBIX,
PaKOBUHBI MOJIJTIOCKOB, CEMEHA U IUIOJbI C Pa3/JaTOYHBIM MaTepHalioM, KOJUIEKIUS CEMEHa U
IUIOJBI, KOJUIEKIMSI XJIOMOK M TPOAYKTHI €ro mnepepaboTKH, KOJUIEKIMs I[IUIIeK W CeMSH
KYCTapHUKOB U JIEPEBBEB.

- BiaxxHb1il npenapatr: BHyTPEHHEE CTPOCHUE JIATYIIKH, CKEJIET BIIIICHKA



- ObopyoBaHue: BeChl yudeOHbIC, KOPOOKa JIJIsi U3yUeHUs HACEKOMBIX, JIYIIbl, HOXKHUIIBI, TPHOOD
uisi  cpaBHeHUs1 cojepkanuss CO2 BO BABIXaeMOM BO3AyXe, OOTaHHMYECKas TamkKa JJis
COCTaBJICHUS repOapusi.

- Mukponpenapartsl 110 300J0TM1, OOTAHUKE U AaHATOMUU YEJIOBEKA.

- Mopenu: rnasa, yepena, rOpTaHu, yxa, CepaLa, CEIE3EHKH, MO3XKEe4Ka, TOJIOBHOTO MO3ra.



		2026-09-11T17:03:45+0400
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ САМАРСКОЙ ОБЛАСТИ ГИМНАЗИЯ ИМЕНИ ЗАСЛУЖЕННОГО УЧИТЕЛЯ РОССИЙСКОЙ ФЕДЕРАЦИИ СЕРГЕЯ ВАСИЛЬЕВИЧА БАЙМЕНОВА ГОРОДА ПОХВИСТНЕВО ГОРОДСКОГО ОКРУГА ПОХВИСТНЕВО САМАРСКОЙ ОБЛАСТИ




