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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMENd OO0YydYaroUUXCsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3aj7adax u3ydeHus ydeOHoro mpeamera «buosorus» Ha yrinyO0iaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpaMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JarommMxcsi MO OCBOCHHIO COJNEPKaHUS OMOJOTHMYECKOrOo O0pa3oBaHUSI Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimmpeHre U yriayOieHue 3HaHWi OOYyYaroIIMXCs O KMUBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaloIIUXCs K MOCIEAYIOLIEMY MOJYYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOIMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOydYaloIIMXCAd MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4aroIIMMUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UAEH, MIPUHIUIIOB U MPaBUIL,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aclleKTax OMoJornyeckux 3HaHuil. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalla B COAECPKAHUU MPOrPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS I MTPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHuU.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUSAX B ONOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(GOPMAIUIO; TOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarollel NpUpOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEOBAaHUSIMM B OHOJIOTUH, pEIIAEMBbIMH €10 Npo0JIeMaMu, METOI0JIOIHEN
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
I1EJIOM M K OTJEIBHBIM €€ 00BhEKTaM U SBICHUSM; (JOPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOIIO/ICHNE TIPaBWJI TOBEICHUS B TMPUPOJC, OXPaHbBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBHBIM YCIIOBUEM MPU O0YYCHUU OHMOJIOTUN HA YIiTyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseut, I'. Menaens, B. 1. Bepuaackuii, U. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHusi Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CUCTEM: MOJICKYJISAPHBIM, KIECTOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AIUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. Hynesas runoresa. Ilonsrtue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
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 eAUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas 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 pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

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

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHra, y4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AMCaXapuibl, OJIMTOCAXAPUbI U TTOTUCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CcmpyKmypbol U OYHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKull cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy, «CTpoeHne MoJIeKyn JUnuaoB», «HyKIEeMHOBbIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
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.



CtpoeHne mpoKkapuoTHIeCcKoi KieTku. KiteTounast ctTeHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa —IJIa3MaTHYeCKoOn
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuto3. Dk3omuTto3. Kiuetounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTpoeHHME M (yHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpeTopHas QpyHkuus anmapata ['onpmxu. Moougurkayus 6eakos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHre U JBUKEHUE JKTYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKoOBBIM MaTpuKc. IIpocTpaHCTBEHHOE PaCIIONIOKEHUE
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, TPUOHOI).

JdeMoHCcTpaMu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

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

O6opynoBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue II1a3MoyiM3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHUYECKUX KaTain3atopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunme3 )y baxmepui. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOpOB
Ha CKOpPOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCUHTE3A.

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

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHWe. POap MUTOXOHIpUI B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIeCTB mepes aHa3POOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO 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», «Ctpoenne pepmMeHTa», «XEMOCHHTE3Y.

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

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

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajusanus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, 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. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHbIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

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

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oanuwvlx. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsiumss mutoThueckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanun

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopnasi padora «HaGmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HENCSITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

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

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMU. lIutaHune >XkMBOTHBIX. BHyTpunosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxxHoe npixanue. JlpxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIJCIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

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

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammra opranm3Ma OT OoJie3Her. MIMmyHHas cuctema yenoBeka. KileTouHblii 1
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryyisinus W 3HAOKPUHHAs CHCTEMa MBOTHBIX U YEJIOBEKa.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHUI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE TUIAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaomuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAECJIOB, BIAXHBIE NIpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe paszmuHoxkeHue. [lonoBeie kieTku, win rameTel. Meio3. Craaun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NAPOOJICHUS MIJIECKONMUTAIONIMX. 3apOBIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aUMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYEHUE MPSAMOTrO U HEMPSAMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXXEHHE OBIJICHBIY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX 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, MOAENb «L UK pa3BUTHS JIATYILIKI.

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

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonsioBa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCHBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[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 T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menzaens — 3aKoH

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

AHanmsupyroniee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CueruieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M rereporaMmeTHbld 1oi. [ eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUNl KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX W YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHYecKne acmeKTbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TOKOJICHUS M pacIICIUVICHUS NPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
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 reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUbI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MoaudUKAIMOHHON
W3MEHYUBOCTH.

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

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHUBHON N3MEHUYUBOCTH B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTuYeckre MyTtanuu. CoMaTUYeCKue W MOJoBble MyTanuu. [IpuyunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MEHYHUBOCTHY, «Meio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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 uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb celnekiuu B CO3JaHUM COPTOB PACTEHHU WU TOPOJA
*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 ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHblil 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalHil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. VMcrnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusl 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, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pPacCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3laHre TEeXHOJOTrMii U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAN3alMS W COMAaTHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM AJI€pP KJIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

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

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUS 3a/1a4 IEPCOHAIU3UPOBAHHON MEIHUIIVHBI.

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

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHS 3BOJIONMOHHON TEOPHH. DBOJIIOIIMOHHAS
Teopusi U €€ MeCTO B OWMOJIOTHH. BiusiHuEe HBONIOIMOHHONW TEOpWUM HA Pa3BUTHE
OHMOJIOTHH U APYTUX HAYK.

CBumerenbcTBa  3BOJIONUU. [laneoHTONOTHYECKHE: TMOCIEA0BATEILHOCTh
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTHMYECKOW JICTOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo u paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.



OMOpHONOrMYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB pa3HBIX BHIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJIOTUYHbIE,
pPYJVMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTel y Bcex
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
napBUHM3MA. JIBIDKyIIME CHUIIBI 3BOJIONUU BHUIOB 1o /JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAaHUYEHHOCTH PECYpPCOB, HeompeneiaEHHass W3MEHUYHBOCTD,
Oopn0a 3a CylecTBOBaHUE, €CTCCTBECHHBINH 0TOOP).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkpoaBostorus. [lomymnsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpuponae. MyTalMOHHBIN
Ipouecc M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M30isnmst 1 Murpanusi.

EctecTBeHHBIII 0TOOp — HamnpaBiglOmMi Qakrop 3Boaouud. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMoLUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAUOATATITAIIIH.

Bun wu BumooGpazoBanue. Kpurepun Buma. OcHOBHbiE  (HOPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakpoaBonorusi. PopMbl  IBONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoIeHHEe OT HECNEeNHATM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crnenuanu3anus. AJanTUBHAs paguanus.

JlemoHncTpanum:

[Toptpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabmuips! 1 cxembl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOTO00pa3ue COpTOB pacTECHUNY,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Tonynsauumy»,  «MyranuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnuoananrtamuu», «OOmas aereHepaunus,
«/IBmkymue cunsl 2dBomoonun», «Kapra-cxema wapupyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp TUIOAOB M CeMsH, Koyuiekuus «l[Ipumepsl 3alUTHBIX MPHUCTIOCOOJICHUMA Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOLMNY», OOBEMHAs MOJEIb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.



buoreorpapuyeckas kapra wmwupa, KoJuleKius «DOpMBI COXpaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYIIKWY, MUKpornpenapar «/[pozopuna» (Hopma, Myrauuu (HopMbl KpPbUIbEB U
OKpacKH Tena).

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue NpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIbHOE MOATBEPKICHNE XUMHUYECKON 3BoJItolK. HavanbHble 3Tarbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. Ilaneosolickas spa u €€ mepuoabl: KEeMOPUKUCKUH,
OpPIOBUKCKHUH, CUITYPUNUCKUN, NEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TEepUOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLMU PACTUTEIIBHOIO M >KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOJoLMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYMIbl OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKAa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOXKJIEHUN YeJoBeka. Mertoasl u3ydeHusl aHTpororenesa. (CxojacrtBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBmxynue cunbl  (akTopsn) AHTPOITOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3TOTOBJICHHE OPYAUH TPyZa, MBILLIICHUE, PEYb.

OCHOBHBIE CTaIMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenel, YenoBek mnpsamMoxomdammi, YenoBek Heanaepranbckui, UYenosek
pazymHblii. Haxonku mCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHUSA, 00JacTb
pacrnpocTpaHeHusi, 00bEM IOJIOBHOIO MO3ra, 00pa3 XKU3HHU, OPYAUSL.



Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPONEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAsS
(a3maTtcko-aMepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTABHUTENCH
YeJIOBEUECKUX PAc K YCJIOBHSM CYIECTBOBaHMs. EIUHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHEe CoOJIHEUHOUM cucTeMbl», «Pa3Butue
opraHuyeckoro mupa», «PacturenpHas kierka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOro MUpay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOpA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJECOHTOJOTMYECKHMX HAXOJIOK  IPEAKOB
COBPEMEHHOI'O YeJIOBEKa», «/[peBHelmme moan», «lpeBHue monnm», «llepsbie
COBPEMEHHBIE JIIOU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TeOXpOHOJOTHYECKas Ta0iuIa, KOUICKIus «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaEeMbIX OCTaTKOB PACTCHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIONKSA OPraHMYECKOro Mupa Ha 3emie» (B e€CTeCTBEHHO-
HAy4YHbIN WIH KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaqyd ¥ pa3aenbl 3KOJOTHA. MeTObl 3KOJIOTMYECKUX
UCCJIEOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpOonoreHHsle. JlelcTBUE HKOJIOrMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMsl.

buotnueckune (bakTopsI. Bunet  OnoTMueckux  B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,



HelTpanu3M. 3HayeHHe OMOTUYECKUX B3aUMOJEWUCTBUN MJIi CYyIIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nNomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIIIANA: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ Perysius.

JlemoHncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISUU HHDY30pUu-Ty(henbkuy, «IlumieBbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbBIX MECT OOUTAHUY.

JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padbota Ne 2. «Iloncyér NI0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiecTBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBA3U B
OHOIIEHO3E.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (MUILEBbIE) YPOBHU OHKOCUCTEMBbI. [luileBble LEeNMU U CETH.
OcCHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMYECKHE
OUPAMUIBL  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[TpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOHHOTO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE ~ JKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
r7100anpHOM 3KOocHUCTeMBl. J[MHaMUYeckoe paBHOBecME W oOOpaTHas CBA3b B
ounocdepe.



KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoreuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TTPOOITIEMBI.

CocyniecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHneHue
O1opa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHATIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M HMX HCHOJIb30BaHuE. JlocTmxeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupbl u cxemsl: «llumieBbie nenn», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA UIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  NpUPOAY», «BaxkHEHMIIME  HMCTOYHHKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHelIIass cocTaBisIOIIas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeid 3QdexT», «DaKTOpHI
pPaZIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJelb-anmuivKanus « TunuuHble OHOILIEHO3bI», TepOapuid
«PacturenbHbIe COOOIIECTBaY, KOUIEKINH «bHoleH03», «Bpeaurenn BaKHEUIIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapud U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHALICKAIINE K PA3HBIM 3KOJOTMYECKHM TIPYIIIAM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepaunu, H300paKeHUsT OXpPaHAEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLUOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaullsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexneparuu, npupojae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN JESTEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTU IMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICMUCTBHUSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMAaHUE W peaju3alus 370poBOro U Oe3omacHoro oOpa3a >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 HHIMBUIYAIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBa, TPYAO0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOW JesATENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

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

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUA B DKOCHCTEMAX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO IKOJOIMYECKOTO0 MBILIUIEHUS, IKOJIOTUUECKOU KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIBTYpPbl Kak CpEACTBa
B3aMMO/JICHCTBHUS MEXKY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpPAaHEHMS IPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEIIX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
pU U3Y4eHUH OHOJIOTHH;

ITIOHMMAHUE CYLIHOCTH METONOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO nmpecamMmcTa «buonorusay»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, SHCPIusA, ABJICHUC, IIPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘—Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHUKATUBHBIC,

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

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

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3ajaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYXAEHUS (MHAYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJbI JEITEIIBHOCTA MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

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

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIM MOUCK MEPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUrMHAIbHBIE TOJXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHanM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHMOpMaIu, HEOOXOAUMOM JJI BBITTOTHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOCOOaMM OOINEHUS U B3aUMOJICHCTBUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U WHAMBUAYaJIbHOU
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  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 0Opa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTUM HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEIIEHWH MpoOJEeM  PaIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi ¥ TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeHIECTB (METabOIM3M), MPEBPALLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaM{ OpraHOB y pPAacCTeHHH, *XKMUBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIBIATH OTJIMUYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormu ¥ MEOUIMHBI  (KIOHHUPOBAaHHE,  HCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUILEBOM MPOMBIIIICHHOCTH, YIIyOIsITh MMO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHUH BOIPOCOB PALMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx sBoitonnu, B.M. BepHajackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMH  HAyYHOTO  TIO3HAHUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIlPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPaHCHHS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1EJb KCCIEIOBAaHUS, AaHAJIU3UPOBATH TMOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
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 M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPOQPECCHOHAIBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YHEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HacJIE€JICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m pasi Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubnunoreka LIOK
L IBOITIOLHOHHAS OHOTIOTHS o 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Opraui3Mbl  OKpYAIOLLAs Cpea > L https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
4 Coo01iecTBa 1 HKOJIOTMYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOTO 00IIecTBa 04.09.2023
2 JKuBble cucTeMbl U X CBOMCTBA 1 06.09.2023
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 07.09.2023
4 VcTopust OTKpPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus 11.09.2023
Metoabl MOJNIEKYJIAPHON U KIIETOYHOU
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, snexkrpodopes, ' 13.09.2023
muddepeHManbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»
6 X i 1
UMHUYECKUI COCTaB KIETKH 14.09.2023
7 MuHepasibHbIC BEIIECTBA KIIETKH, UX 1
Ouosoruveckas poib 18.09.2023
Opraanyeckue BenecTBa KIETKH — OEJIKH.
8 JIa0 0 006 1 0.5
aboparopHast pabota «OOHapyKeHue 90.09.2023

O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX




peaKuuii»

CBoiicTBa, ki1accupuKaius u GyHKIUHA

o 0enKoB 21.09.2023
10 Opranuyeckue BelecTBa KJIEeTKH —
YTJICBO/IBI 25.09.2023
11 Oprannyeckue BenecTBa KIeTKH —
JIUTIU B 27.09.2023
Hyxnennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHas paborta «HMcciaenoBanue
12 0.5
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 28.09.2023
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunarpudocdarsr (HTD) 02.10.2023
CexBennpoBanue [JHK. Merozs
14 T€HOMUKH, TPAHCKPUIITOMHUKH, 04.10.2023
IPOTEOMHUKHU
1 M i
5 €TOJIbl CTPYKTYPHOI Onosioruu 05.10.2023
16 T B
uIbl KiIeTok. [IpokaproTudeckas KieTka 09.10.2023
CrpoeHne 3yKapuOTHUECKOH KIIETKH.
17 HpaKTI/ILIef:KaSI pabota «M3yuyeHue cBoicTB 0.5 11.10.2023
KJIETOYHOU MEMOpaHbI»
18 [ToBepXHOCTHBII amnmapar KIETKH 12102023
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
19 [TpakTideckas padota «M3ydueHue 0.5 16.10.2023

JABVKCHUS OUTOINIA3MBbI B paACTUTCIIBHBIX




KICTKax»

20

21

22

[ToyaBTOHOMHBIE OPTaHOM/IbI KIICTKU:
MUTOXOHJIPHH, TUTacTUbL. JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

HememOpanHbie opraHoubl KIETKU

Ctpoenue u GyHKIMH s1Ipa

0.5

18.10.2023

19.10.2023

23.10.2023

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHue cTpoeHus KJIETOK pa3IMYHbIX
OpPTraHU3MOB»

0.5

25.10.2023

24

ACCUMUIISITIVS ¥ TUCCUMILTSLINS — JIBE
CTOpOHBI MeTaboan3Ma. THure oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTasas3bl)»

06.11.2023

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOUHOTO MeTabonu3Mma. JlaboparopHas
pabora «M3ydyenue pepMeHTaTUBHOTO
pacuienaeHus NepoKkcHuia BoJOpoa B
pPACTUTENBHBIX U KUBOTHBIX KIJIETKAX)

0.5

08.11.2023

26

27

benku-akTuBaTOphl U OEIKU-MHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

09.11.2023

13.11.2023




28

dorocunres

15.11.2023

Xemocuntes. Jlaboparopnas pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 16.11.2023

XEMOCHHTE32»

AHa3poOHbBIC OpraHu3Mbl. Buibt
30 opoxenus. JlabopaTopHas pabora

«CpaBHeHHE POIIECCOB OPOKEHUS U 20.11.2023

JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI

SHEPreTHYEeCKOro ooMeHa 22.11.2023

DHeprusi MeMOpaHHOTO TpaJueHTa
32 npotoHoB. Cunrte3 AT®: pabora

HgOTOHHOﬁCATq)-CHHTaSLI;) 23.11.2023
33 Peakmui MaTpudHOTO CHHTE3a 97 11.2023
34 TpaHCKpUTIIIUS — MaTPUYHBIA CUHTE3

PHK 29.11.2023
35 Tpancisuus u e€ 3tTanbl 30.11.2023
36 Konnposanne amuHokucior. Poib

pubocom B OnocuHTE3€e OerKa 04.12.2023
37 Opranuzaiys reHoMa y mpokKapuoT u

JYKapuoT 06.12.2023
38 MoJteKyIsipHbIE MEXaHU3MBbI SKCIIPECCHH

TEHOB Y dYKapHOT 07.12.2023
39 Bupycel — BHEKIETOYHBIC ()OPMBI KU3HH 05

1 oOnuraTHBIC Mapa3uThl. [IpakTuyeckas 11.12.2023




pabora «Co3iaHue MOJENHU BUPYyCa»

BupycHbie 3a00eBanus yeloBeka,

4
0 YKUBOTHBIX, PACTEHUI 13.12.2023

41 HanorexHonoruu B 610JIOTUH U MEAULIUHE 14.12.2023

42 Kv3HEHHBIN MK KIETKU 18.12.2023

43 Marpuunsiii cuare3 JJTHK 90.12.2023
Xpomocomsl. JTaboparopHast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 91.12.2023
MUKpOIpernaparax»

45 Jlenenue KJIETKU — MHTO3 95 12 2023
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHnast pabora «Habmronenue

46 0.5
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa Jiyka 27.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus >kM3HEHHOTO IIUKIIA KJIETOK 98.12.2023

48 OpranusMm Kak eIMHOE LIETI0e 08.01.2024
Txanu pacrenuii. JlTabopatopHas pabora

49 . - 0.5
«M3ydeHne TKaHeH pacTeHUIN 10.01.2024
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeit 0.5 11.01.2024
KUBOTHBIX»

51 Opransl. CucTeMbI OPraHoB. 0.5




JlaboparopHas pabota «/3ydeHne opranos 15.01.2024

I[BETKOBOT'O PACTCHUS
52 Ornopa Tena opranu3MoB 17.01.2024
53 JIBukeHre opraHnu3MoB 18.01.2024
54 [Iutanue opranuzMoB 99 01.2024
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[IumeBapurenbHas cucreMa 4eaoBeKa 24.01.2024
56 JlpIxaHue opraHu3MoB 95 01.2024
57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U

yeJioBeKa 29.01.2024
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

31.01.2024

59 KpoBeHocHas cuctema mo3BOHOUHBIX

’KUBOTHBIX U YEJIOBEKa 01.02.2024
60 Brigenenue y opranu3mMoB 05.02.2024
61 3amuTa y OpraHu3MoB 07.02.2024
62 NMMyHHas cucteMa yenoBeka 08.02.2024
63 PazipakxuMoCTh ¥ peryIisiust y

OpraHU3MOB 12.02.2024
64 I'ymopaibHas perynsius ¥ 9HJI0KPUHHAS

CHCTEMa KUBOTHBIX U YEJIIOBEKA 14.02.2024




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

15.02.2024
66 [TooBoe pazMHOKEHUE 19.02.2024
o Metios 21.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JIabopaTopHas pabora
68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 22.02.2024
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPTraHU3MOB
— OHTOTEHE3 26.02.2024
20 3akyaJKa OpraHOB U TKaHEU u3
3apOIBIIIEBHIX JIUCTKOB 28.02.2024
Poct u pazBuTHe JKUBOTHBIX.
JlaGopartopHas pabota «BrisBieHHe
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 29.02.2024
MO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaGoparopHas paboTa «CTpoeHI:Ie OpraHoB 0.5 04.03.2024
Pa3sMHOKEHUS BBICIIMX PACTEHUI»
73 HcTopus cTaHOBJIEHUS M Pa3BUTHS
TEeHETUKHU KaK HayK1 06.03.2024
OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
74 JlaGopaTtopHnast pabota «21p030(1)1/mau1<al< 0.5 07.03.2024
00BEKT TeHETUIECKUX HCCIICIOBAHMIN
75 3aKOHOMEPHOCTH HacleI0BaHUs 0.5
pU3HAKOB. MOHOTHOpUAHOE 11.03.2024




ckpemuBanue. [IpakTrueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBaHus y Apo30duibr"

I{uTonornueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIUBAHUS 13.03.2024
77 Amnanusupyroiiee ckpenppanue. Hemomnxnoe

JIOMUHUPOBaHUE 14.03.2024

JurubpuaHoe CKpeluBaHue.

[TpakTiueckas pabota «3yuenue
78 0.5

pPe3yNbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS 18.03.2024

y Ip030(HUITBI»
79 [{uTomornyeckrue OCHOBBI JUTHUOPHTHOTO

CKpEITUBaHMS 20.03.2024
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 91.03.2024
81 XpoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 01.04.2024
82 I'eneTuka moja 03.04.2024
83 I'eHOTHIT KaK IIEJIOCTHAS CHUCTEMA 04.04.2024
84 ['eHeTHYEeCKUIl KOHTPOIb PA3BUTHS

pacTeHUH, )KUBOTHBIX U YEJIOBEKA 08.04.2024
85 N3meHunBOCTh NpHU3HAKOB. Bubl

W3MEHYHUBOCTH 10.04.2024
86 MonudukarmoHHas U3MEHIHMBOCTh 11.04.2024
87 Bapuauvonsslii psia U BapualoOHHas 0.5




88

KkpuBasi. JlabopaTopHas paborta
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHune BapHallMOHHOTO psiAa U
BapUAIMOHHON KPUBO»

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYHMBOCTE

15.04.2024

17.04.2024

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTuyeckas pabora «MyTtamuu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

18.04.2024

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTeHETHKA U STTUT€HOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOIN

0.5

22.04.2024

24.04.2024

92

MeToapl METUITMHCKON T€HETUKHT

25.04.2024

93

94

95

3HadeHue MEIUIIMHCKON T€HETUKHU B
NpeaoTBpaAlICHHUU U JICHCHUHU
FeHETUUECKHX 3a00JIeBaHMI YeIOBEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

Metoab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MeTon0B
CEJICKLIUH PACTECHUN»

0.5

0.5

29.04.2024

01.05.2024

02.05.2024

96

JlocTr>KeHMs CeJIeKIMN PACTEHUI 1




*KUBOTHBIX. [IpakTnueckas padora
«ITpuBHBKa pacTeHU»

06.05.2024

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE

97 1
TEHETHUYECKUX PECYpPCOB 08.05.2024
brotexHoNorns Kak HayKa U OTpaciib
98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5 13.05.2024
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI
99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON 1
Ounonorun 15.05.2024
100 XpoMOCOMHasI M TeHHAS WH)KEHEPHUS 1 16.05.2024
101 Menunuackue OMOTEXHOIOT N 1 90.05.2024
102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHHEe, CUCTEMATH3AlA 3HAHUH 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 bubmorexa HOK
B 8 i 04.09.2023  https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOJIIOLUU 11.09.2023  https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 M 1
HKPOSBOIIORI 18.09.2023  https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
e a BU/1a U HBOJIIOLINH.
¢ aGoparopiar paora o 1 03 Bitbmionera LIOK
paTopHai p B ' 25.09.2023  https://m.edso0.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBIDKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(haKTOpBI) SBOTIOLIUU 02.10.2023  https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 1
CTCCTBCHHBIH OTOOP H €O popMe! 09.10.2023  https://m.edsoo.ru/863e9ed0
7 Hanpasnenus u nmytu 1 bubnuoreka [IOK
MaKpOIBOTIOIUH 16.10.2023 = https://m.edsoo.ru/863e9cle
8 H 1
€00paTUMOCTH IBOTIOIUU 93.10.2023
9 HcTopust :xu3HU Ha 3eMiie U METObI 1
e€ U3yueHUs 06.11.2023



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e

I'unotessl MMPOUCXOKACHHUA KUZHU

bubmuoreka [JOK

10 Ha 3emiie 13.11.2023  https://m.eds00.ru/863ea5a6
11 PazButue xu3nu Ha 3emiie o spam bubnunoreka [HOK
U TIepuoiam 20.11.2023 = https://m.edsoo.ru/863eabbe
Pe3ynbTatel 3BosIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
12 BH1000pazoBanue. JlaboparopHas 05 bubnunoreka [HOK
pabota Ne 2 «Onucanue ' 27.11.2023  https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpTaHU3Ma U
€€ OTHOCHTEIBHOTO XapaKTepa»
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENTBHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne ucKomaeMplX OCTaTKOB 04.12.2023  https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OpPraHUYECKOTO MUpa 11.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YETTOBEKA bubnuoteka [JOK
(anTpomOreHe3) 18.12.2023  https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOTeHE3a 25.12.2023  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YelioBeKa 08.01.2024
18 UYenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJamnTanyuy 4ejaoBeKa 15.01.2024 @ https://m.edsoo0.ru/863eaea2
19 PesepBHblil ypok. O6006111eH1E 110
TeMe «BO3HMKHOBEHHE U Pa3BUTHE 22.01.2024



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

JKA3HU HaA 3eMIIe)

20 €]
KOJIOTHS KaK HayKa 99.01.2024
21 Cpenpl 00uTaHUS U DKOJIOTHYCCKHE bubmuoreka [JOK
(hakTopsI 05.02.2024  https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' 12.02.2024  https://m.eds0o.ru/863eb10e
oburanusy. JlabopaTopHas padbora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 b
HOTHHCCKHC (aKTOpL 19.02.2024  https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora
24 No 2 «1 & .
02 « oafqu IUIOTHOCTH 0.5 96.02.2024
MIOMYJISIIIAIA pa3HbIX BUOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MoOB — bubnunorexa [JOK
OHOoLIEeHO03 04.03.2024  https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) 11.03.2024  https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 ODKOJIOTHYECKUE TUPAMUIEI bubmmorexa [TOK
. P ) 18.03.2024  https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccust
28 [IpupoHbIE S5KOCUCTEMBI

01.04.2024



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29

AHTpOHOFeHHBIe 9KOCHCTCMbI

08.04.2024

30 buocdepa — rnobanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3eMIIN 15.04.2024  https://m.edso0o.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsl 22.04.2024 = https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1 99.04.2024

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEYECTBA 06.05.2024  https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI

34 «Coo00111eCTBa U DKOJIOTHYECKHUE 1 13.05.2024
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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