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MHNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yyeObnomy mpeamery "buonorus" (manee - OwosorHsi) Ha YpOBHE CPEAHETO OOIIEro
oOpa3oBaHusi pa3paborana Ha ocHOBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «O6
obOpazoBannu B Poccuiickoit ®eneparuu», ®I'OC COO, KoHuenmwu mnpenogaBaHus y4eOHOTO
npeamera «brosorus» 1 OCHOBHBIX MOJ0KEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.
VYuebnsiii peamet «buonorus» yriayonéanoro ypoBHs uzydeHus (10—11 kiacchl) SBISIETCS OJHUM U3
KOMIIOHEHTOB TpeaMeTHOW obnactu «EcTecTBeHHO-Hay4yHbIE NpeAMeThl». COrIacHO MOJIOKEHHUSIM
OI'OC COO mnpodunbHble y4eOHBIE MPEAMETHI, HW3y4aeMble Ha YIUIYOJIEHHOM YpPOBHE, SIBIISFOTCS
crocobom muddepeHnuanui oO0y4YeHHUs HAa YPOBHE CpeIHEro ooOmero oOpa3oBaHUSI W IPHU3BAHBI
o0ecreunTh MPEEeMCTBEHHOCTb  MEXKJAY OCHOBHBIM  OOIIMM, CpEIHHUM  OOIIUM, CPEAHHUM
npoeCCHOHATBHBIM U BBICIIUM 00pa3zoBaHHeM. B To jke BpeMsi KaKIblii U3 3THX Y4EOHBIX MPEAMETOB
NOJKeH OBbITh OpPUEHTHPOBAH HA MPHOPUTETHOE peUIeHHEe OO0pa30BaTENbHBIX, BOCHHUTATEIBHBIX U
Pa3BUBAIOIIMX 33J[a4, CB3aHHBIX C MPOQOpHEeHTANEH 00yJaIOMUXCsl M CTUMYJIUPOBAaHHEM MHTEpeca K
KOHKpETHOW 00JacTM Hay4yHOro 3HAHUS, CBSI3aHHOTO C OHOJOTMEH, METUIIMHOW, 3KOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma mo y4yeOHomy mpeamery "buonorus" na€r mpeacraBieHue O LEIM U 33Ja4axX HU3Y4YCHHS
yuebHoro npeamera «buosorus» Ha yriryOJaEHHOM ypOBHE, OIpeesieT 00s3aTenbHoe (MHBApUAHTHOR)
MpeIMETHOE COJIepKaHue, ero CTPYKTYpHUPOBAHHE O pa3zesiaM M TeMaM, pacipe/esieHre Mo Kiaccam,
PEKOMEHIYEeT MOCJIEAOBATEIbHOCTh U3YUEHUsI YYEOHOro Marepuana ¢ Y4ETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOT0 IpoIecca, BO3PACTHBIX 0coOeHHOCTel oOydatomuxcs. B
IporpaMMe 1o OMOJIOTUH PeaM30BaH IMPUHILIUII IPEEMCTBEHHOCTH C M3YYEHHEM OMOJIOTUU HA YPOBHE
OCHOBHOrO o00miero oOpa3oBaHus, Onarojgaps 4YemMy [POCMaTpPUBAECTCS HAMPaBICHHOCTh Ha
MoCJeIyomee pa3BUTHE OMOIOrMYeCKUX 3HAHWW, OPUEHTHPOBAHHBIX Ha ()OPMUPOBAHUE €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHHSI, SKOJIOTMUYECKOr0 MBIIUICHHUS, IPEICTABICHHI O 3J0pOBOM 00pa3e *KHU3HU, Ha
BOCIIMTaHHE OEpPEeKHOr0 OTHOILIEHHS K OKpYXKarolled npupogHoil cpene. B mporpamme nmo 6uonoruu
TaKk)ke MOKa3aHbl BO3MOXHOCTH y4deOHOro mpeamera «buonorus» B peanusauuu TpedoBanuit ®I'OC
COO K MIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM OOydYeHHUS U B
(bopMUPOBaHUH OCHOBHBIX BUJIOB y4E€OHO-IIO3HABATENBHOM JAEATENILHOCTH O0YYAIOIIMXCS 10 OCBOCHHUIO
coJiepKaHusl OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus.

VYuebublil npeamer «buoors» Ha YpOBHE CpeIHEro o0uiero oopa3oBaHus 3aBepiIaeT OMOJI0rHYecKoe
o0Opa3oBaHM€ B IIKOJIE U OPUEHTUPOBAH Ha PACIIUPEHUE U YIIyOleHne 3HaHUI 00yJaronmxcs 0 KUBOU
MPHUPO/IC, OCHOBAX MOJEKYISAPHOW M KIETOUYHOW OMOJIOTUH, SMOPUONIOTMH U OHOJIOTUU PA3BUTHS,
TeHETUKH, CEeIEeKIIMH, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUEHHUS U HKOJIOTHH.

Nzydenue yueGHOrO mpeamera «buonorus» Ha yriayOJIEeHHOM YPOBHE OPHEHTHPOBAHO Ha MOJATOTOBKY
00yJaroIIuXCcs K MOCJIEIYIONIEMY MOTYyYEeHUI0 OMOIOTHYECKOTO 00pa30BaHMs B By3aX M OpTaHU3AIUAX
cpeaHero npodeccruoHanbHOr0 0o0pazoBaHHus. OCHOBY €ro CcoJep’KaHHs COCTaBJIsIeT CHUCTeMa
OMOJIOTMYECKUX 3HAHWM, TOJYyYEHHBIX MNP H3YYEHUH OOYYaIOIIMMUCS  COOTBETCTBYIOLIUX
CHCTEMaTUYEeCKHX Pa3/ielioB OMOJIOTUM Ha YpOBHE OCHOBHOro obuiero obpaszoBanus, B 10—11 kmaccax
9T 3HAHUS NOJTY4aroT pa3BUTHE. Tak, paclIMpeHbl U yriayOiaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Tpubax, OaKkTepusx, OpraHu3Me 4YeloBeKa, OOIMIMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJTHUTENBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEJIEHUS IPUKIIATHOTO U TOUCKOBOI'O XapakTepa, KOTOpble
MOKHO HCIMOJIb30BaTh KaK OPHEHTUPBI Ul MOCIeNyIoLero BeiOopa mpodeccun. Bo3moxkHa Taroke
MHTErpanusi OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOLUIUMU 3HAHUSIMH, TIOTYYEHHBIMU O0YyYarOIIMMHUCS
pHu U3y4eHUH PU3UKU, XUMUU, Teorpaduu 1 MaTEeMaTHKU.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpeamery "buonorus" oTpakaer CHUCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA TMOAXOABI K u3yueHHto Ouonorud. CorimacHO UM, U3y4yalOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE Il JKUBBIX CHCTEM pa3HOrO YPOBHS OpraHU3alMH, 3BOJIOLUU
OpPraHUYecKoro Mupa Ha 3emile, COXpaHEHHs OMOJOrMuYecKoro pasHooOpasus miuaHersl. Tak, B 10
KJIacCe W3YYalOTCSd OCHOBBI MOJICKYJIIPHOHW M KJIETOYHON OWOJOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHSA, TEHETHKH W CEJNEKIMH, OMOTEXHOJOTUH M CHHTETUYECKOW OWOIIOTHH, aKTyalIU3UPYIOTCS



3HaHHUA OOydarolmuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMHH, (u3HoIoruHM dYenoBeka. B 11 kiacce
M3Y4al0TCsl BOIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

YueOubiii mpeamer «buonorus» mpu3BaH 00ECIEYUTh OCBOCHHE OOYYAIOMIMMUCS OHOJOTHYECKUX
TEOpUH W 3aKOHOB, WJIeH, MPUHLMUIOB M TMPaBWI, JEKAIUX B OCHOBE COBPEMEHHOH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUpA, 3HAHUNA O CTPOSCHUHM, MHOTO0Opa3uu U OCOOEHHOCTSAX KIIETKH, OpraHHU3Ma,
MOMYJISIIUKM, OWUOIIEHO3a, 3KOCHUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JIOCTHXKEHUSX, COBPEMEHHBIX
UCCIICIOBAaHMSIX B OWOJOTWH, MPUKIAJHBIX acleKTaXx OWONIOTWYeCKuX 3HaHumid. [l pa3Butus U
nojAJep)KaHusl HMHTEepeca OOydalomuxcsi K OHOJNIOTMM HapsAdy CO 3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuaja B COJEPKaHUU MPOTPaMMBbI IO OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJEHUS U Pa3BUTUS TOM WM MHON oOjacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp wu3ydyenuss yueOHoro mnpeamera «buonorus» Ha yriyOIEHHOM YpOBHE — OBJaJICHUE
O0Oy4aloNUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOW OPraHU3allid JKUBBIX CHUCTEM Pa3HOTO
paHra u npuodpereHue yMEeHU UCIOB30BaTh ATH 3HaHUS B (POPMUPOBAHUU UHTEpEca K ONpeNeIEHHON
obmactT TNpoQecCHOHATBHON AEATENbHOCTH, CBA3aHHOW € OHOJOTHeW, WM K BBIOOPY Yy4eOHOTO
3aBelIeHus I MIPOJOIIKEHUsI OMOIOTUYECKOTO 00pa30BaHusl.

Joctiwkenne 1end u3ydeHuss ydeOHoro mpeamera «buosorusi» Ha - yryOJIEHHOM — YpOBHE
o0ecreunBaeTcsl peleHueM CIeAYoIuX 3a1ay:

OCBOEHHUE OOYYAIOIIUMUCS CUCTEMBI OMOJIOTHYECKUX 3HAHUK: 00 OCHOBHBIX OMOJOTHYECKHX TEOPHSX,
KOHIEMIUAX, TUMOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX W MpaBWIaX, COCTaBISIOLUIUX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYIO KapTUHY MHPA; O CTPOCHHH, MHOTOOOPAa3HWH M OCOOCHHOCTSX OMOJIOTHYECKUX
cucteM (KJIETKa, OPraHu3M, MOMyJsus, BUA, OUoreonenos, ornochepa); 0 BBIIAIOUIUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIICOBAHUSX B OHOJIOTHH;

O3HAaKOMJIGHHE OO0y4arolMxcs C METOJaMU TO3HAHHUS KUBOM MPHUPOJABI: HCCIEA0BATEIbCKUMU
METOJIaMU OMOJIOTMYECKUX HAyK (MOJEKYJSIPHOW W KJIETOYHON OMOJIOTHH, SMOPUOJIOTHH M OMOJIOTHUH
pa3BUTHSA, TEHETHKU U CEJIEKIMH, OMOTEXHOJOTMH M CHHTETUYECKOW OWOJIOrHH, MaJCOHTOJIOTUH,
9KOJIOTHH )); METOJJAMHU CAMOCTOSTEILHOTO IMPOBEICHUST OMOJOTUIECKIX UCCIICIOBAHMIA B Ta00OpaTopun U
B Ipupoe (HabIroaeHe, n3MepeHHe, SKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIQJICHUE OOYYaIOMIUMUCS YMEHUSMU: CAMOCTOSTEIHbHO HAXOJIUTh, aHATU3UPOBATh U HCIOJIH30BAThH
OMOJOTHYECKYI0 HH(OpPMAIHMIO; TMOJb30BaTbCA OWOJIOTMYECKON TEPMUHONIOTHEH U CHMBOJIUKOMN;
YCTaHABIIMBATh CBSA3b MEXK]y Pa3BUTHEM OMOJIOTHH U COLMAIEHO-IKOHOMUYECKUMHU U SKOJIOTUUECKUMH
npo0ieMaMy 4YellOBEYeCTBa; OLIEHWBATh IMOCIEACTBHUS CBOEH JIEATENHHOCTH MO OTHOLIEHUIO K
OKpY’Karolel MPUPOJHON cpefie, COOCTBEHHOMY 3/I0POBBIO M 370POBBIO OKPYXKAIOIIUX JIIOJICH;
00OCHOBBIBaTh U COOMIOAATh Mephl MPOPUITAKTUKN HH(PEKIIMOHHBIX 3a00JIeBaHUH, MMpaBuia MOBEACHUS
B Tpupoje u obecrieueHuss OE30MaCHOCTH COOCTBEHHOW J>KU3HEACSITEIHPHOCTH B UYPE3BBIYANHBIX
CUTyalusiX TMPUPOAHOTO M TEXHOTEHHOTO XapaKTepa, XapaKTepu3oBaTh COBPEMEHHBbIC Hay4YHBIE
OTKPBITUSI B 00aCTH OUOJIOTHH;

pa3BUTHE Y 00YYAIOMIMXCS MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C
BBIAIOIIAMUCS OTKPBITHSIMH M COBPEMCHHBIMHU HCCIICIOBAHUSIMUA B OHWOJIOTHH, PEIIAeMBIMH €O
npobiieMaMy, METOJOJIOTHE OWOJOrMYeCKOTO HCCIIEeOBaHMs, MPOBEICHUS OSKCIEPUMEHTAIBHBIX
WCCTIEIOBAHUM, PEIICHHs] OMOJIOTMYECKUX 3a/lad, MOJEIUPOBAHUS OMOJOTUYECKUX OOBEKTOB H
MPOLIECCOB;

BOCITUTAHHUE y 00YYAIONIUXCSl IICHHOCTHOTO OTHOIIEHHUS K KUBOUW MPUPOJIC B IIEJIOM U K OTJEIBHBIM €6
00BEKTaM U SBICHUAM; (POPMUPOBAHHUE IKOJIOTUIECKON, TEHETUYECKOW TPaMOTHOCTH, OOIIEH KyIbTyphI
MTOBEJICHUS B IIPUPOJIC; MHTETPAIIUN €CTeCTBEHHO-HAYYHbBIX 3HAHHMIA,

npuoOpereHne  OOyJarOIIMMHCS  KOMIETEHTHOCTH B pPallMOHAILHOM  MPHPOAONOIB30BAHUU
(cobmronenne TpaBuiI MOBEJACHUS B TPHUPOJE, OXPaHBI BUAOB, IKOCHUCTEM, OMOCHEpPHI), COXpAHCHHH
COOCTBEHHOTO 3J0POBbsI M 3J0POBbSl OKpYXKAIOIUX JoJel (coOmoneHuss Mep NpOQPHUIAKTUKH
3a0oneBaHnid, oOecneyeHrne O€30MacHOCTH IKU3HENEATCbHOCTH B  YPE3BBIUAWHBIX  CHUTYaIHSIX
MIPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS OMOIOTHYECKUX 3HAHUN ¥ YMEHUH
B IIOBCEIHEBHOM KH3HU,



CO3/IaHHE YCIIOBUH JUIsi OCO3HAHHOTO BHIOOpa OOYYArOMIMMHKCS WHAMBHIYATLHON 00pa3oBaTeNbHOM
TPAeKTOPUH, CIIOCOOCTBYIOIIEH TIOCIEAYyIOMEMY TpOPECCHOHATHPHOMY  CaMOONPEACICHHIO, B
COOTBETCTBUH C WHIUBUAYIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMH PETHOHA.

OO1miee YnciIo YacoB, OTBEICHHBIX HA M3YYCHHUE OMOJIOTHH Ha YrIIyOJICHHOM YPOBHE CPEIHEr0 OOIIero
obpazoBanus, coctaBiser 204 yaca: B 10 ximacce — 102 vaca (3 gaca B Hepento), B 11 kmacce — 102 vaca
(3 gaca B HEACIIO).

Ot60p opraHu3anMOHHBIX (GOPM, METOJIOB U CPEICTB OO0Y4YCHUS OUOJIOTHU OCYHIECTBIIACTCSA C YIETOM
cienu(UKNA ero COJIEpXKaHWs M HAINpPaBICHHOCTH Ha MPOJOJDKCHHE OMOJIOTMYecKOro oOpa3oBaHUs B
OpTraHU3aIMIX CPEAHEr0 MPOPECCHOHATBHOTO U BhICIIIET0 00pa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NpU OOyYeHHH OHMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE SIBIISICTCSl TIPOBEICHHE
1ab0opaTOPHBIX U MpakTUdecKuX padoT. Takxke ydacThe OOYYarOIIUXCS B BBIOJHEHUHM MPOCKTHBIX U
y4eOHO-HCCIIEIOBATENbCKUX  pab0OT, TEMaTUKa KOTOPBIX OIPEIENIACTCS YYUTEeNIeM Ha OCHOBE
UMEIOIIUXCS MaTEPUATTbHO-TEXHHYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue NporpamMmbl, BBIIEICHHOE KYpPCU80M, HE BXOAUT B IPOBEPKY IOCYAAPCTBEHHOM HMTOIrOBOI
arrectaruu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHas 6uonorus — KoMIjiekcHasi Hayka. KpaTkas uctopust passutusa Ouonoruu. buonmornyeckue
HAyKd M WH3y4aeMble UMHU mpoOsiembl. DyHIaMeHTanbHbIE, NPUKIAJAHBIE W TOHCKOBBIE HAyJYHbBIE
UCCIIeIOBaHMs B OMOJIOTUH.

3HayeHne OMOJIOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAy4yHOU KapTuHBI Mupa. IIpodeccun,
CBsI3aHHbIE C Ouojorueil. 3HayeHue OHMOJOTUU B TMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa: MEIUIIMHE,
CEJIbCKOM XO35IHCTBE, IPOMBILUIEHHOCTH, OXPaHE IIPUPOIBI.

JdemoHcTpauuu

[Moptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, . Menaens, B. U.
Bepnuanckwii, 1. I1. [TaBnos, U. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-PecoBckuii, /. YoTCOH,
@. Kpuk, . K. benses.

Tabmuis! u cxeMbl: «CBsI3b OHONOTHH C APYTUMHU HayKamuy, «CrcreMa OHOJOTHYECKUX HAYK).

Tema 2. ’KuBble ccTeMbl U UX U3YUYEeHHUE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM: €IMHCTBO XUMHYECKOIO
COCTaBa, JAMCKPETHOCTb M ILEJIOCTHOCTb, CJIOKHOCTb M YIOPSAOYEHHOCTH CTPYKTYPBI, OTKPBITOCTD,
CcaMOOpraHu3alysl, CAMOBOCIIPOU3BEICHHE, PA3IpaXKUMOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CHCTEM: MOJEKYJSPHbIMA, KIETOYHbIA, TKAHEBBIA, OpPraHW3MEHHBINH,
MOMYJISIIIUOHHO-BUIOBOM,  9KOCHUCTEMHBIH  (OMOreoleHOTHYEeCKUi),  OuocdepHsbIil. [Tpomeccel,
MPOUCXOJISIINE B JKUBBIX cucTteMax. OCHOBHBIE MPHU3HAKH KHUBOTO. JKHM3Hb Kak (hopMa CyIIECTBOBAHUS
Marepuu. Hayku, nzydaroniue >KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OPraHU3aLIUH.

W3yuenmne XuBBIX cucTteM. MeToapl Ouosorndyeckoil Hayku. HaOmionenwe, m3aMepeHue, SKCIEPUMEHT,
cucreMaTtusanus, meraaHanu3. [loHsTue o 3aBUCMMOW M HE3aBUCUMOW IepeMeHHOH. llnanupoBanue
skcriepuMmenTa. llocraHoBka u mpoBepka runore3. HyneBas rumore3a. Ilonstue BbIOOpKHM U €€
JOCTOBEPHOCTh. Pazbpoc B Ononornueckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTATOB.
[IpynunHEl HCKaXXEHUS PE3YIBTATOB DKCIIEpUMEHTA. [I0HATHE CTaTUCTUYECKOTO TECTA.

JdemMoncTpanuu

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buomornueckme cuctembl», «CBOWCTBA KUBOU
Marepuu», «YPOBHM OpraHU3alUdHd KUBOM NOPUPOAbDY, «CTpoeHue KUBOTHOM KiIeTkn», «TkaHu
KUBOTHBIX», «CHUCTEMBbI OPraHOB YEJIOBEYECKOTo opranm3May, «buoreonenosy», «buocdepa», «Metobl
W3Yy4YEHUS KUBOU MTPUPOIBI.

ObopynoBanue: nabopaTopHOe  O0OpyIOBaHHE JUIsl  TMPOBEACHUS  HAOMIOJNEHWUN, HM3MEPEHHH,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonbp3oBaHNE pa3TUYHBIX METO/IOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. Bnosnorus Kierku

Kinerka — cTpykTypHO-hyHKIIMOHAIbHAsA €IUHULIA )KUBOTO. McTopust oTkpeiTust kieTku. Padotsr P. I'yka,
A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIC MOIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtoabl MOJEKYJISIPHOW M KJIETOYHOW OMOJOTMH: MHUKPOCKOIUS, XpoMaTorpadus, 31eKTpodope3, METox
MEYEHBIX aToOMOB, JuddepeHInaTbHoe LEeHTPUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yuenue
@uxrcupoeannvix Kiemok. OJNEKTpOHHas MUKpockomus. Kowugokanvhnaa mukpockonus. Bumanvhoe
(npudsicusHenHoe) usydenue Kiemox.

JdemMoHcTpanuu

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

Tabmuie! 1 cxembl: «CBETOBOM MHUKPOCKOM, «IMEKTPOHHBIM MUKPOCKOM», «MIcTOpust pa3BUTHSI METOIOB
MHKPOCKOIIHH.



OO6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIPENAapaThl PaCTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

IIpakTnuyeckas padora «/3ydyeHue MeTONOB KJIETOUHOW Omojoruu (Xxpomarorpadus, siekTpodopes,
muddepennmanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHWMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTpaMHUKpOdJIEeMEHTHl. Boma u €€ ponp Kak
pacTBOpUTENS, PpEareHTa, y4yacTHE B CTPYKTYPUPOBaHMM KIIETKH, TEILIOperysiuuu. MuHepaabHble
BELIECTBA KJIETKH, UX Onosornyeckasi posib. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Oprannyeckre BeliecTBa KIeTKU. buonornueckue monumepsl. beaku. AMUHOKHCIOTHBIA COCTaB OEIKOB.
Crtpykrypbl OenkoBoil Mojekynbl. llepBuunasi cTpykrypa Oenka, mnentuaHas CBs3b. BropuuHas,
TpEeTWYHasi, YeTBepTHYHast CTPYKTypbl. JleHarypauusi. CaoiictBa OenkoB. Kimaccuduxamus OeiIKoB.
buonornueckue GpyHkiuu 6enkoB. [lpuonui.

VYraeBoasl. MoHOCaxapuabl, AUCAXapuabl, OJUrocaxapuabl U nosnucaxapuiasl. OOIuUi MIaH CTPOEHUS U
(bu3MKO-XMMHYECKHE CBOICTBA yrieBo10B. buonornueckue GyHKIIMHN YTIIIEBOIOB.

Jlumupel.  TmnpodunbHO-rHApodoOHBIe  cBolicTBa. Kiaccubukamms  ynunuaoB.  Tpuriviepus,
dbocdomunuabl, Bocku, ctepouabl. buonornueckue Gpynkuuu munuaoB. OOmre cBONCTBA OUOIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTYITPOHUIIAEMOCTb.

Hyxneunnosbeie kucinorsl. JJHK n PHK. Crpoenune HyknenHoBbix kucinor. Hyxneoruasl. I[Ipuniun
koMmruiemeHtapHoctu. [IpaBmwino Yapradda. Crpykrypa JJHK — nBoitHas crimpans. MecToHaxoXIeHUE U
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsizu B Mosiekyie AT®. buonorudeckue ¢pynkimn ATO.
BoccranoBnenHble mepeHOCUMKH, MX (QYHKIUH B KiIeTke. /[[pyeue wuykneozuompugocghamor (HTD).
CexsenupoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas 6uonorus: 6noxumudeckue u 6nodusnveckre UccaeoBaHus COCTaBa U MPOCTPAHCTBEHHOM
CTPYKTYpbl OHOMoONeKyn. Mooderuposanue cmpykmypvl U @QYHKyuti OUOMONEKYT U UX KOMNJIEKCO8.
Komnvromepnuiii ouzatin u opeanuyeckuti CUuHme3 OUOMONEKYL U UX HENPUPOOHBIX AHAI0208.
JdeMoHcTpauuu

[optpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, ©. Canrep, C. [Ipy3unep.
Huarpammbl:  «PacnpeneneHne XMMHUYECKHX DSJEMEHTOB B HEXHUBOM mnpupone», «Pacnpenenenue
XUMHMUYECKHX DJIEMEHTOB B KUBOU NPUPOIEY.

Tabnuuel u cxemsl: «llepuonnyeckas TabinLa XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbl BOJIBI,
«BemiecTtBa B cocTaBe opraHu3mMoBy», «CTpoeHue MOJIeKyIbl Oenka», «CTpyKTypbl O€lIKOBOH MOJIEKYIIBD»,
«CTpoeHue MOJIEKYJ yIiaeBoa0By», «CTpoeHne MOIEeKyJ TUnuaAoBy», «HykinenHoBble kKUcaoTh», «CTpoeHne
MoJieKyisl ATO».

O6opyaoBaHue: XUMUYECKasl TOCYJa U 000pyJOBaHHE.

JlaGopatopHas padora «OOHapyxeHue OeNKOB C OMOULIbIO KaU€CTBEHHBIX PEaKLUil».

JlabopaTopunasi padora «/ccinenoBaHue HYKIEHMHOBBIX KHCJIOT, BBIAEGNEHHBIX W3 KIETOK pazIUYHbIX
OpPraHHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl kieTok: sykapuoTHueckass M Hpokapuorndeckas. CTpyKTypHO-(QYHKIMOHAIbHbIE 00pa3oBaHUs
KJIETKH.

Crpoenue mpokapuoTHueckor kieTku. Kietounas crenka Oakrepuil u apxeil. OcoOEHHOCTH CTpPOEHUs
rerepoTpoHOi U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.
Crpoenue 1 QyHKIIMOHHMpPOBAHUE dyKapuoTHdeckoi kietku. [lnasmarnyeckas memOpaHa (Iuia3mManemMma).
CrpykTypa Imua3MaTHueckoi MeMmOpaHbl. TpaHCIOPT BeHIECTB depe3 IUIa3MaTHYeCKyl0 MeMOpaHy:
naccuBHbI (AudPy3us, obneruéHHas audQy3us), aKTUBHBIM (NEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
tpa"cnopt). IlomymponunaemMocts MeMmOpanbl. PaGota HaTpuii-kanueBoro Hacoca. OHJIOIMTO3:
NUHOIUTO3, (arounTo3. Ok3omuto3. Kierounas crenka. CTpykrypa M (YHKIHMH KJIETOYHOM CTEHKH
pacTeHuii, rpuooB.

[utornasma. Lutozomns. Lurockener. JBuxenue nuromiaazmbl. OpraHous! kieTku. OgHomMeMOpaHHbIE
opraHoufipl KJeTku: sHjomnazMmaruyeckas cetb (DIIC), anmapar ['onbmku, JTU30COMBI, UX CTPOCHHE U



¢byHKIH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOEHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus odenxoe ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'mankwuii (arpaHyssIpHBINA) SHAOIUIA3MAaTHYECKUN peTuKyiyM. CekpeTopHas ¢yHKUuUs anmapara [ oiabaKm.
Mooughuxayus benkos ¢ annapame I onvoocu. Copmuposka benxoe 6 annapame Ionvoxcu. TpaHcmopT
BEILECTB B KJIETKe. Bakyomnu pacturenbHbIX KineTok. Kiierounslii cok. Typrop.

[TonryaBTOHOMHBIE OpPraHOU[BI KJIETKH: MHUTOXOHAPUH, IUIACTUABL. [Ipoucxoosxcoerue MumoxoHOpuil u
nracmuo. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u (QpyHKIUM MHUTOXOHAPUN WU
wiactul. [lepBuuHble, BTOPUYHBIE U CIOXHBIE MIACTH Il (POTOCUHTE3UPYIOLIUX YKAPHOT. XJIOPOILIACTHI,
XPOMOILUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opraHougsl kieTku CrpoeHne M (QYHKIMM HEMEMOpPAaHHBIX OPraHOUAOB KJIETKH.
PubGocomel.  Ilpomescymounvie guramenmol. MUKpODUIAMEHTBI. AKMUHOBbIE MUKPODUIAMEHMbL.
MpliieuHble KICTKU. AKMUHOBble KOMNOHEHmMbl HeMbluleunblX Kiemok. Muxporpydouxu. Kietounsiii
reHTp. CTpoeHUe U IBUKEHHE KTYTHKOB U pecHUYEeK. MUKpOTpyOOUYKH muToIuia3mel. Llentpuons. beku,
accoyuupogantvle ¢ MuKpoguiamenmamu u muxpompybouxamu. Momopnvoie 6eaxu.

Snpo. OGomnouka siipa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIKH, UX CTPOCHUE U QYHKIUU. SInepHbIil OSKOBBIN
Matpukc. [IpocTpaHCTBEHHOE pacCIONIOKEHHE XpOMOCOM B HHTepdazHOM sjape. Iyxpomamun u
eemepoxpomamun. benku XpoMaTthHa — TUCTOHBL J{uHamuka s0epHou 00010uYKu 6 Mumose. HoepHulil
Mpancnopm.

Knerounsie BimroueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK IYKAPUOT (PacTUTEIBHOM, KUBOTHOM,
rpuOHON).

JdeMoncTpamun

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabnuuel u cxembl: «CTpoeHUE 3YKapUOTUYECKON KIETKH», «CTpoeHHe KUBOTHOM KieTKn», «CTpoeHue
pacTUTENbHOU KIIETKN», «CTpoeHUuEe MUTOXOHAPUNY, «Sapo», «CTpoeHHe NPOKapUOTHUECKON KIETKI.
OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIIPENaparbl pPacTUTENIbHBIX, JKUBOTHBIX  KIETOK,
MUKPOIpEnapaTel OaKTePHAIbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHue CTpoeHUs KJIETOK Pa3IUUYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOPaHbBI».

JlabopaTopnas padora «lccnenoBanue miuazMonn3a 1 JeIIa3MoiIn3a B PACTUTENBHBIX KIETKAX).
IIpakTnueckas padora «/3yuyeHue ABHKEHUS HUTOMIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

AccuMWISIIMSL ¥ IUCCUMUIISILIUSL — JIBE CTOPOHBI MeTaboiau3Ma. Tumbsl oOMeHa BELECTB: aBTOTPOQHBINA U
rerepoTpodHbIil. Yyactue Kucioposa B OOMEHHBIX Ipoleccax. JHEpreTuyeckoe o0ecreyeHne KIeTKH:
npespauieHne AT® B oOmeHHbIX mnporeccax. depMeHTaTUBHBIM XapakTep peaklUid KIETOUYHOTO
Mmetabonu3ma. DepMeHThl, UX CTpOeHHe, CBoWcTBa M MexaHu3M JeiictBus. Kodepmentsl. Otnuuuns
(epMEHTOB OT HEOPraHMYECKUX KaTalnu3aTopoB. benku-akTuBaTopbl M OEIKU-UHTHOUTOPHL. 3aBUCUMOCTh
CKOpPOCTH (pEepMEHTATUBHBIX PEAKIIUN OT pa3IHMUHBIX (PAKTOPOB.

IlepBUYHBIl CHHTE3 OpPraHWYECKHX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUSEHHbIU
gdomocunmes y 6axmepuii. Ceemocodbuparowue nuemenmvl U HUSMEHMbl PeaKYUuoHHo20 yenmpa. Poib
XJIOPOIUIACTOB B mporiecce (porocuHTe3a. CBeroBas u TeMHOBas (a3pl. Domoodvixanue, Cz., C4. u CAM-
munsl  gpomocunmesa. IIpoayKTUBHOCTh (QOTOCHMHTE3a. BriusHMe pa3nuuHBIX (AKTOPOB HAa CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. PazHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUIMpYIOLTHE  OaKTepHH,
&Kele300aKTepun, cepodaKkTepuu, BOJIOPOIHbIE OaKTeprH. 3HAaUEHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bunel Opokenusi. IIpomykTbl OpokeHHs M MX HCHOJb30BAHUE YEJIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKThI OMOTEXHOJIOTUHU U BO30OYIUTENH OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHeprernuyeckoro oOmena. [loaroroBurenbHbId 3Tan. [nmkonmuz —
OECKHCIOPOAHOE PACLIETICHHUE TTIIOKO3bI.

buonoruyeckoe okucieHHe, UM KJIETOYHOE JbIXxaHue. Posib MUTOXOHpUH B Iporieccax OMOIOTHYECKOro
okucnenus. lluknmdeckue peaknuu. OxuciurenbHoe (ocdopunupoBanue. IHepeus MmemOPaAHHO20



epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunmasel. TlpeumyiecTBa a’poOHOTO
MyTH 0OMEeHa BEIIECTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTh YHEPTETUUECKOTO OOMEHaA.

JdeMoHcTpanuu

[Toptpetsr: k. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I'. A.
3aBap3uH.

Tabmuubpr u cxembl: «DoTocuHTE3», «DHEpreTUYecKkuii obmen», «buocuHTe3 Oenkay, «CTpoeHHe
dbepmenTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKON, 000OpyHOBaHUE JUIsl MIPUTOTOBJICHUSI MOCTOSHHBIX UM BPEMEHHBIX
MUKpOIIPENapaTos.

JlabopaTopHas padora «/3yyeHHe KaTAIMTHUECKOW aKTUBHOCTH (DEPMEHTOB (Ha IpUMEPE aMUJIa3bl WIIN
KaTaJiasbl)».

JlabopaTopnasi pabora «/3ydyeHue (¢EepMEHTATUBHOIO pacllelUIeHHs TEepoKCHIa BOAOpPOJa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlabopaTopnasi pa6ora «CpaBHEHHUE MPOIIECCOB OPOKCHUS U JBIXAHUSD.

Tema 7. HacieacrBennasi MH(pOpMaIus U peaju3anus eé B KJeTKe

Peakniun marpuuynoro cuHTte3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B pEAKIMSAX MATPUYHOIO CHHTE3a.
Peanuzanus HacneactBeHHOM wuH(opmanuu. ['eHeTHdeckwil KojJ, ero cBoiicTBa. TpaHCKpumius —
Marpuudbld cuHTe3 PHK. IIpuHOMNBI TpaHCKpUIIIMU: KOMIUIEMEHTAPHOCTh, AHTHIIAPAJUIEIBbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.
Tpancnsmus u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTtese Oenka. YcnoBus 6nocunresa Oernka.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka.

Coepemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzalus T€HOMa y IPOKApUOT M SYKapuoT.
Perynsmus akTuBHOCTH T'eHOB y mpokapuoT. ['unote3a onepona (®. XKaxo0, XK. Mano). Monexynaproie
MexXaHusMbl IKCHpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pecynayuu pabomel cenos. Perymsuus
0OMEHHBIX IPOIECCOB B KieTke. KieTouHslit romeocTas.

Bupycel — Heknetounbie (GopMbI KU3HM U OOMUTaTHBIE Tapa3uTbl. CTpOeHHE MPOCTHIX U CIOXHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuenmwiti yukn JHK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogacos. Oopammuas mpanckpunyus, pegepmasa, unmezpasd.

BupychHble 3a0oneBaHusi 4enoBeka, UBOTHBIX, pacteHuit. CIINJ, COVID-19, couuanbHble Hu
MEAUIMHCKUE MPOOIIEMBI.

buoungopmamurxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmyphvix OuoI02UUECKUX
oanmnvix. Hanomexnonoeuu 6 oOuonocuu u meouyune. Ilpoecpammupyemvie ¢ynkyuu 6eakos. Cnocoobul
00CMasKu 1eKapcms.

JdemMoHcTpauuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabmuipsl u cxemsl: «buocunTtes 6enka», «['eneTndyeckuii ko, «Bupycen», «bakrepuodarmny.
IIpakTuyeckas padora «Co3nanre MOJEIN BUPYCA».

Tema 8. ’/Ku3HeHHbI UK KIETKH

Knerounsnii 1mukn, ero mepuoabl u perynsiuusa. Watepdaza um muro3. OcoOEHHOCTH MPOIIECCOB,
nportekaromux B uHTepdasze. [loaroroBka kiueTku k aeneHuto. [IpecuHTeTnyecKknil (MOCTMUTOTHYECKUI),
CUHTETUUYECKUHN U MOCTCHHTETUYECKUH (MIPEMUTOTUIECKHI ) TepUO bl HHTEP(DA3HI.

Marpuunsiii  cunte3 JIHK — permmmkanms. [lpunnumner permmkanmn  JIHK:  KoMmmuieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUnapauienabHocTb. Mexanusm pemukanuun JHK. Xpomocomsl.
Crtpoenue xpomocoM. TernoMepsl U Teomepasa. XpOMOCOMHBIN HA0OOP KIETKH — KapUOTHUIIL. JIUTIOu THBIN
Y TaIrJIOUIHBIN HAa0OPBI XpoMocoM. ['oMosioruyHbie XpoMocoMbl. [1o10BBIE XPOMOCOMBL.

Jlenenue kneTku — MuTo3. CTauyu MUTO3a U IPOUCXOASIINE B HUX Ipouecchl. Tumnsl Muto3a. Kapuokunes
Y LIUTOKHUHE3. bruonornueckoe 3Ha4eHUE MUTO3A.

Perymnsmus MmutoTndeckoro nukia kiaetku. [Iporpammupyemast kiietouHasi TuOeinb — alomnTos.



Knerounoe  sapo, XpoMOcOMBI, (YHKUMOHalbHAas TE€HOMHKA. Mexanuzmel  npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «Lugpposas kiemkay — ououngpopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabnuub! U cxembl: «KU3HEHHBIA HUKII KIETKNY, «MuT0o3», «Ctpoenue xpomocomy, «Pemnukarus JHK.
O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlabopaTopnasi padora «/3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopnass paGora «HaOmrogenne MuTO3a B KIETKaX KOHYMKA KOpeIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue n GyHKIUM OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHu3sMoB. OJHOKJIETOYHbIE, KOJOHHAJIbHBIE, MHOIOKJIETOYHbIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHHSI W JKU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepum, apxew,
OJITHOKJIETOYHbIE TPUOBI, OAHOKJIETOYHBIE BOJAOPOCIH, IpyTrue NpoTUCThl. KoloHMaIbHbIE OpraHUu3MBI.
B3aumocBs3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, opranbl U CUCTeMbl OpraHoB. OpraHusM Kak
eauHoe uenoe. ['omeocras.

Tkanu pacrenuid. TUNbl pacTUTENBHBIX TKAHEH: oOpa3oBareibHas, MOKPOBHAs, MPOBOAIIAS, OCHOBHAS,
Mexanuueckas. OcoOeHHOCTH CTpoeHHs, PYHKIUN U pacroioKeHUs TKaHEel B OpraHax pacTeHHIA.

TkaHM KMBOTHBIX M 4€JIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIMTENNAIbHAS, COCAUHUTEIbHAS, MbILICYHAS,
HepBHas. OcOOEHHOCTH cTpoeHus, GYHKIMI U PAcIIONI0KEHHS TKaHEeH B OpraHax »KUBOTHBIX U YEJIOBEKa.
Opransl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OPraHOB >KMBOTHBIX U
yenoBeka. OyHKIMM OpraHoB ¥ CUCTEM OPI'aHOB.

Omnopa tena opranuzmoB. Kapkac pactenuil. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX.
HapyxHublii 1 BHyTpeHHMII ckeneT. CTPOCHUE U TUIIbI COEUHEHNS KOCTEH.

JIBI>KEHHE OpTaHU3MOB. J|BHKEHHE OAHOKJIETOUYHBIX OPraHU3MOB: aMEOOUIHOE, KIYTHKOBOE, PECHUYHOE.
JIBrKeHrne MHOTOKJIETOYHBIX PACTEHUM: TPONMU3MbI U HACTUU. JIBUKEHUE MHOTOKJIETOYHBIX KUBOTHBIX U
4esioBeKa: MpllieyHas cucrema. Peduiekc. CkeneTHble MbIIILIBI U UX padoTa.

[Iutanue opranusmoB. llorioieHune BOAbI, YIIEKHCIOrO ra3a U MUHEPAIbHBIX BEUIECTB PACTCHUSIMHU.
[Intanue >KMBOTHBIX. BHYTPHUIIOJIIOCTHOE M BHYTPUKIIETOYHOE MNHINEBapeHHe. [IlnTaHMe IMO3BOHOYHBIX
KUBOTHBIX. OTAEIBI MUIEBAPUTEIBHOTO TpakTa. [InimeBapurensHele xkenessl. [IumeBapurensHas cucrema
YEJI0BEKa.

Jlbixanue opraHu3MoB. J[pixaHue pacteHuil. J{pixaHue >kuBOTHbIX. Juddy3us razoB uepe3 NOBEPXHOCTh
kietku. KoxkHoe napixanue. JlpixarenbHas noBepxHOCTh. JKaOepHoe M s€rouHoe abixaHue. JlpIxaHue
MIO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. ODBOJIOLUOHHOE YCJIOKHEHHE CTPOEHHs JIETKHX ITO3BOHOYHBIX
KUBOTHBIX. /[pIXxarenpHas cucTema 4esnoBeka. MexaHnu3M BEeHTWISLNHN JIETKUX Y NITHLL ¥ MJIEKOIUTAOIINX.
Perynsmus npixanud. JlpixarenbHble 00bEMBI.

Tpancnopt BewmecTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBl pAacTeHHHW. TpaHCHIOPT BELIECTB Yy
*KUBOTHbIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHOCHass CHUCTEMa MO3BOHOYHBIX JKHBOTHBIX M
yenoBeka. Cepale, KpOBEHOCHbIE coOCynbl M KpoBb. Kpyru KpoBooOpaiieHus. OBOJIIOLUOHHBIE
YCIIOKHEHUS CTPOEHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX. PaboTa cep/ia u e€ peryssmus.
Brinenenue y opranuzmoB. Beiienenue y pacrenuii. Boienenue y ;kuBoTHbIX. COKpaTUTEIbHBIE BaKYOIIH.
Opransbl BelgeneHus. @unbTpanus, ceKpeuuss 1 00paTHOE BCaChbIBaHUE KaK MEXaHH3Mbl pabOThl OpPraHoOB
BbienieHUs. CBs3p TMOJOCTHM Telda C KPOBEHOCHOM U BBIACNUTEIBHONW cucTeMaMmMu. Boiaenenue y
MO3BOHOYHBIX >KUBOTHBIX W yenoBeka. [louku. Ctpoenne u ¢pyHkunoHupoBanue Hedppona. ObpazoBaHue
MOYH Yy YEJIOBEKA.

3amyTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuid U IUCTHI MPOCTEHIIINX.
3ammra y MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpencrBa NacCMBHOW M XUMHYECKOW 3alllUTHI.
OUTOHLMBL.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI U WX MPOM3BOAHbBIE. 3allUTa OpraHu3Ma OoT OOoJie3HEH.
HNmmyHHast cuctema yenoBeka. KiieTouHblit ¥ TyMOpaiabHbI UMMYHHUTET. Bposx I€HHBIN 1 TPHOOpETEHHBIN
cnenuduaeckuit *MMyHUTET. Teopus KiIoHaIbHO-cenekTuBHOTO nMmyHHTeTa (I1. Dpnux, @. M. bepmner,



C. Tonerasa). BocnanutenbHble OTBEThl OpraHU3MOB. Ponb BpOXKIEHHOIO MMMYHHUTETAa B Pa3BUTHH
CHCTEMHBIX 3a00JI€BaHHH.

PasgpaxkxuMocTs U peryisnus y Opranu3sMoB. Pa3apakuMOCTh y OJHOKIJIETOYHBIX OPraHU3MOB. TaKCHCHI.
PazgpaxxumocTs u peryisiius y pacteHuid. POCTOBbIE BelleCTBA U UX 3HAYEHUE.

HepBHast cuctema u peduiekTopHas perysius y >KUBOTHBIX. HepBHas cuctemMa u €€ OTJEINBI.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy XUBOTHBIX. OTHENbl TOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pednexropras ayra. besycioBHbie U yCIOBHBIE pE(IICKCHI.
['ymopanibHast perynsiidss W SHIOKPHUHHAs CUCTEMa >KMBOTHBIX M 4elloBeKa. JKene3bl 3HIOKPUHHOMN
CUCTEMBl W HMX TOpPMOHBI. JlelcTBME TOPMOHOB. B3aMMOCBSi3b HEPBHOM M SHIOKPHUHHOM CHCTEM.
l'unortanamo-runoduzapHas cucrema.

JdeMoHcTpauuu

[Toptper: N. I1. [TaBnos.

Tabmuupl n cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOAOpocian», «bakrepuny,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHU», «CHCTeMbl OPraHOB IO3BOHOYHBIX JKMBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOoMbIX», «Tkanu pacrenuit», «KopHeBbie cucteMb», «CTpoeHue cTeOsy,
«CTpoeHHE JIMCTOBOM IUIACTUHKM», «TKaHM XUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenpHas
cucremayn, «KpoBeHocHast cucreMa», «JlpixarenbHas cucremay, «HepBHas cucremay», «Koxay,
«Mblmieynas cuctemay, «BbraenurtenbHas cucrema», «OHIOKpPUHHAs cucteMan, «CTpOeHUEe MBIIILbBIY,
«Ummynuter», «KumeunononoctHele», «Cxema MNHMTaHUS pacTeHHUil», «KpOBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapuu», «BHyTpeHHee cTpoeHue
noxzaesoro 4epssi», «HepBHas cucrema poid», «HepBHas cucrema nsarymkm», «HepBHas cuctema
npecMmbikaromuxcsa», «HepBHas cucrema ntun», «HepBHas cucrema miekonutaromux», «HepBHas
cucTeMa 4esioBekay, «Pediekcey.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOTpPENnapaThl OJHOKIECTOYHBIX OPraHU3MOB, MUKPOIIPENapaThl
TKaHEH, PaKOBHHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, MITIOKOKMX, JKUBBIE 3K3EMIUIIPHl KOMHATHBIX
pacTeHuii, repbapuu pacTeHUN Pa3HBIX OTIENIOB, BIAXKHBIEC MPENapaThl )KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET uelOBeKa, OOOpyAOBaHHWE JJIs JIEMOHCTpPAlUuU
MOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTCHHM, paclUIerieHus Kpaxmaia W OeJIKOB MoJ JeHCTBUEM
(dbepMeHTOB, 000pyIOBaHHE JUIsl JEMOHCTPALMU OIBITOB MO HU3MEPEHUIO >KM3HEHHOW EMKOCTH JETKHX,
MEXaHM3Ma JIbIXaTeNIbHbIX IBUKEHHUH, MOIEIN TOJIOBHOTO MO3Tra Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHEH paCTCHUIN.

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi paGora «l3yueHne opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazMHOKeHHe 1 Pa3BUTHE OPTaHN3MOB

@opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) M MojoBoe. Buabl Gecrosoro
Pa3sMHOXEHHUs: TOYKOBAHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBbie kneTku, uinu rameTsl. Meio3. Cragun meiiosa. [loBenenue xpomocom B
Mmeroze. Kpoccunrosep. buonornyeckuid cMmbIca MeH03a U MOJOBOro mpoiecca. Meio3 U ero Mecrto B
KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3ButHe. I'ameroreHe3 y kMBOTHbIX. IlonoBbie xkene3pl. OOpa3oBaHue M pa3BUTHE
MOJIOBBIX KJeTOK. Criepmarorenes u ooreHes. CTpoeHue MoJ0BbIX KIETOK.

Omo0oTBOpeHHE M SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHocoOBl OIUIONOTBOPEHUS: HapyXKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOJIOTHS — HayKa O Pa3BUTHHU OPraHU3MOB.
Mopdghoeenesz — 00na u3z enasuvix npooarem smopuonocuu. Konyenyus mopgozenos u mooenu mopgozenesa.
Cragun »MOpuoreHesa >KMBOTHBIX (Ha mpumepe Jarymku). [lpobnenune. Tumel apobneHus.
Jlemepmunuposannoe u HedepmuHuposannoe opooaenue. bnacmyna, munvt oOnacmyn. OcoOEHHOCTH
ApoOJIeHNsT MIIEKONMTAIOUINX. 3apo/bIIIeBble JIUCTKU (TracTpyisiius). 3akiagka OpraHoB W TKaHeW u3
3apOJIbIILIEBbIX JIMCTKOB. B3anMHOe BIMsSHHE YacTell pa3BUBAIOLIErOCs 3apojbliia (dMOpHUOHATIBHAS
MHAYKIMA). 3aKia/iKa [J1aHa CTPOEHUS )KUBOTHOTO KaK pe3yJIbTaT HePAPXUUYECKUX B3aUMOICHCTBUI IeHOB.
Bnusinue Ha sSMOpHOHANBHOE pa3BUTHE Pa3IMUHbIX (PaKTOPOB OKPYKAIOIIEH CpeJibl.



Poct u passurue xuBoTHbIX. [locTamMOpuoHansHbIil iepuo. [Ipsimoe u Henpsimoe pazButue. PasButue c
MeTamopho30M y OeclO3BOHOYHBIX W MO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HaueHUEe MPsIMOTO U
HENpSIMOI'O Pa3BUTHA, UX PAaCHpOCTPAHEHHE B Npupoze. Tumel pocrta *KUBOTHBIX. DAKTOPHI PEryIsLuu
pocTa )KMBOTHBIX U yesoBeka. CTaluu MOCTAIMOPUOHAIEHOTO PAa3BUTHS Y )KUBOTHBIX U uesnoBeka. [lepuosst
OHTOTreHe3a yenoBeka. CTapeHue U CMEepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur u cropodur. Meio3 B )XKM3HEHHOM IUKJIC PACTECHUM.
OO6paszoBanue cnop B mpouecce Meiosza. ['amerorene3 y pacrenmii. OIUIOZOTBOPEHHE M Pa3BUTHE
PacCTUTEIBHBIX OPraHU3MOB. J{BOITHOE OIUIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBbI PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuuer u cxembl: «BererarnBHOe pa3MHOKeHHE», « TuUbl 0ECHOI0ro pa3MHOXKEHHs», «Pa3MHOXKeHUe
XJIAMUJIOMOHAbD», «Pa3MHOXEHHE 3BrieHbl», «Pa3MHOXEHHE Tuapb», «Meno3», «XpoMOCOMBI»,
«["amerorenes», «CTpoeHHE SIMLEKIETKU U criepMaTo3oua», «OCHOBHBIE CTaAUM OHTOreHe3ay, «llpsmoe
U HempsMoe pa3zBuTue», «Pa3Butue Mmaiickoro xyka», «Pa3zButhe capanum», «Pa3BUTHE JATYIIKNAY,
«/IBOIHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pAacTeHUN», «CTpOEHHE CEMSIH OJHOJOJIbHBIX U JABYAOJBHBIX
pacteHuil», «KU3HEHHBIM LMKI MOPCKOM KammycThbl», <«OKU3HEHHBIM IUKI MXa», <«OKU3HEHHBIA LMK
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENnapaThl SIMIEKICTOK U CIIepMaTO30UI0B, Mojenb «Lluki
Pa3BUTHS JISATYIIKN.

JlabopaTopHas padora «/3yueHne cTpoeHHs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIPENApaTax.
IIpakTnyeckas padora «BplsBiIeHNE TPU3HAKOB CXO/ACTBA 3apOIbIILIEH TO3BOHOYHBIX )KUBOTHBIX).
JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIIMX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIeICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIEHUS U Pa3BUTUA T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusza, T. Moprana.
Ponp oreuecTBeHHbIX yu€HbIX B pazButuu reHeruku. Padorst H. K. Komsnosa, H. U. Basunosa, A. H.
benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE T'€HETHMYECKHE TOHSTHS U CHUMBOJBL. ['OMOJOrMYHBIE XpPOMOCOMBI, aJlIeJIbHbIE T€HBI,
aNbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIN M PELIECCUBHBIM MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YACTAS
TUHUSA, THOpUIbI, TeHoTuNn, ¢eHotun. OCHOBHBIE METOABl TEHETHUKU: THUOPHUIOIOTHYCCKUH,
LUTOJOTHYECKUN, MOJIEKYJIIPHO-T€HETUUECKHI.

JdemMoHcTpanuu

[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A. H. benozepckuii, 1.
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeTOoIbl TEHETUKHY, «CXEMBbI CKpEITBAHUS».

JlabopaTopHas padora «/[po3oduia kak 00bEKT TeHETHUECKUX UCCIEOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3akoH ennHOOOpa3usi TMOPHIO0B IEPBOIO
nokosieHus. [lpaBuno nomuHupoBaHus. Brtopoil 3akoH MeHuenss — 3aKOH pacIIeNIEHUs INPU3HAKOB.
[{uTomornyeckue 0OCHOBBI MOHOTMOPUAHOTO CKpeIMBaHus. [ UIloTe3a 4YnCTOTHI raMer.

AHanuzupyrolee ckpemuBanue. [IpomexyTouHbll XapakTep HacjieloBaHUA. PacluernsieHue NpU3HAKOB
IIPHU HETIOJIHOM JIOMUHUPOBAHUH.

JurnbpunHoe ckpeuBanue. Tpetuil 3akoH MeHenst — 3aKOH HE3aBHCUMOTO HACJIe0OBAaHUS MPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUS.

CueruieHHoe HacnenoBaHue mnpu3HakoB. PaGotrel T. Moprana. CremieHHOe HacielOBaHHE TEHOB,
HapylIEHNE CLHEIIJICHUS MEKy T€HaMHA. XPOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka mnosia. XpOMOCOMHBIH MEXAaHU3M OINpEAENHEHUS Moja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbIN M rereporameTHbId Moj. ['eHeTnyeckass CTpyKTypa MOJOBBIX XpoMocoM. HacnemnoBanue
IIPU3HAKOB, CLIETNIEHHBIX C ITOJIOM.



I'enotun kak nenoctHas cucrema. IlnedoTponus — MHOMKECTBEHHOE JEUCTBUE IeHa. MHOMKECTBEHHBIN
aiuienu3M. BzanmopeiicTBre HeayuienbHbIX reHoB. KomreMenTapHocTs. Onuctas. [lonmumepust.
['eneTnueckuii KOHTPOJb DPAa3BUTHUS PACTEHUH, JKMBOTHBIX M YEJIOBEKa, a Takke (U3NOJOTHUECKUX
MIPOLIECCOB, TIOBEJICHUSI U KOTHUTUBHBIX (pyHKUUH. ['eHeTHUecKne MexaHU3Mbl CUMOHOTEHEe3a, MEXaHU3MbI
B3aUMOJICHCTBUS «XO35IMH — MapasuT» U «XO35IMH — MUKpOOMOMY». I'eHeTndyeckue acrneKkTsl KOHTPOJId U
M3MEHEHHUS HACJIEICTBEHHON NH(OPMAaLIUK B TOKOJICHHUSIX KJIETOK M OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnuips! u cxemsl: «llepBblif 1 BTOpo#i 3akoHbI MeHaens», «Tpetuii 3akoH Menens», «AHaIU3UpYollee
cKpemrBaHuey», «Hemnonnoe nomunupoBaHue», «CLEIICHHOE HAclelOBaHUE MPHU3HAKOB Y IPO30(UIIBDY,
«'enernka moma», «Kapuorun uyemoBeka», «Kapuotun apozoduis», «KapuoTum — OTHIBD),
«MHOK€eCTBEHHBIN ajuienn3mM», «B3aumMoieicTBUE reHOBY.

Ob6opynoBanue: MOAENb IS AEMOHCTPALMHU 3aKOHOB €AMHOOOpa3usi TMOPHIOB IMEPBOrO IMOKOJICHHUS M
pacuIeIuIeHHs] IPU3HAKOB, MOJENb JUJIS IEMOHCTpAIlMU 3aKOHA HE3aBUCUMOTO HACJIEOBAaHUS IPU3HAKOB,
MOZENIb I JEMOHCTPALlMM  CLEIUICHHOIO  HACIEJOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpompenapar: «/Ipozodumna.

IIpakTnyeckas padora «/3ydeHne pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIBI.
IIpakTnueckas padora «/3ydyenue pe3yabTaToOB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopmMupoBaHuM (PeHoTuna. V3MEHUMBOCTH MPHU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE INPHU3HAKW. DBuabl H3MEHYMBOCTH: HEHACJIECICTBEHHAs U
HacCJeICTBEHHA.

MoaundukanoHHas U3MEHYHBOCTh. Poib cpenbl B (hopMupoBaHMH MOAW(DUKAMOHHOW H3MEHYHBOCTH.
Hopma peakuuu mpusHaka. Bapuanuonnsiii psn u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa
MOTU(UKATMOHHONW N3MEHUYUBOCTH.

I'enHoTunuueckass nW3MeHYMBOCTh. (CBOMCTBA TI€HOTHMIMYECKOM H3MEHYMBOCTU. BUIbl T€HOTUIIMYECKOMN
M3MEHYMBOCTH: KOMOMHATUBHAs, MyTallHOHHASI.

KombOunatuBHasi n3MeHUYUBOCTh. Meiio3 U MOJOBOM MpPOIlECC — OCHOBAa KOMOWHATHUBHOW M3MEHYUBOCTH.
Ponb koMOMHATHUBHON N3MEHYMBOCTH B CO3AHUU T€HETUYECKOT0 pa3HOoOpa3us B Ipeienax 0JHOI0 BUAA.
MyTtannoHHas M3MEHYMBOCTb. BuIbl MyTanuii: I€HHBIE, XPOMOCOMHBIE, I'€HOMHBbIE. CIIOHTaHHBIE U
MHIYLUUPOBAaHHbIE MyTalMH. fIepHble M LUTOIIa3MaTudeckue Myrtauuu. ComaTHUecKHe U IOJIOBbIE
MyTauuu. [IpyunHbl BOSHUKHOBEHHUS MyTaluii. MyTareHsl ¥ UX BIMSHHAE HA OPTaHU3MbI. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHUX PSJAOB B HacieacTBeHHoW wu3MeHunBoctu (H.U.
BaBuioB). BHesiepHas U3MEHUYMBOCTh M HAClIEACTBEHHOCTb.

Onueenemurxa u >NUEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U USMEHYUBOCU
heHomunuyeckux nPU3HAKo8 y Op2aHu3Mo8.

JdemMoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabnuuel u cxemsl: «Buabsl n3mMeHuuBocTH», «MoaudukanuoHHas HW3MEHYMBOCTH», «KoMOMHaTHBHAas
U3MEHYMBOCTbY», «Meio3», «OmionorBopenuey, «l'eHeTndyeckue 3a0oiieBaHMs uenoBeka», «Bumusl
MyTarum».

OOGopynoBaHue: >XHMBble W TrepOapHble SK3eMIUIIPbl KOMHATHBIX pAacTeHUi, pHCYHKH (¢dotorpadun)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUNUBOCTH.

JlaGopaTtopuas pabora «lccnenoBanue 3aKOHOMEpPHOCTEH MOAM(DUKALMOHHOM H3MEHUUBOCTH.
[TocTpoeHne BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uyenoseka. MexayHapoaHas nmporpamma HCCIEJOBaHMs N€HOMA 4elloBeKa. MeToabl U3ydeHHs
TEHETUKH  4YeJlOBeKa:  TeHEaJOrMuecKkuil,  OJM3HEHOBBIH, LUTOT€HETHYECKHH,  MOMyJISILHOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TeHeTH4ecKnii. COBpEMEHHOE OIPENEICHUE I'€HOTUIA: TOJTHOTEHOMHOE
CEKBEHHpPOBaHWE, TE€HOTUNUPOBaHWE, B TOM uHcie ¢ mnomombto [I[[P-ananusza. HacnencrBeHHble



3a00JIeBaHUsl YelOBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HHM 4YelloBeKa. boJe3Hu ¢ HaclieACTBEHHOU
IIPEIPACIIONOKEHHOCTBIO.  3HAYEHUE MEJHMIHMHCKOM TEHETHKM B IPEAOTBPAIlCHUNM U JICYCHUHU
TEeHETUYECKUX 3a00JieBaHUI 4YesloBeKa. MeauKo-reHeTUUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIE KIIETKU.
[ToHATHE «T€HETHYECKOro Irpy3a». ITUYECKUE acleKThl HCCIEI0BAHNUN B 00JIaCTH PEeAAKTUPOBAHUS T€HOMA
U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (GakTOpbl MOBBILIEHHON YYBCTBUTEIBHOCTH YENOBEKa K (U3NYECKOMY M XUMHUYECKOMY
3arpsAA3HEHUIO OKPYIKaIoIIeH cpepl. I eHeTndeckas peapaconoKEHHOCTh YEJIOBEKa K MaTOJIOTUsIM.
JdemoHcTpauuu

Tabnuubl n cxembl: «Kapuorun udenoBeka», «MeToJbl U3Y4eHHUS] TEHETUKU ueoBeKa», «I eHeTnueckue
3a00J1eBaHUs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTuKanus U ceNeKus. 3apoxaeHue cenekuun u gomectukanuu. Yuenue H. 1. Basunosa o Llentpax
IIPOUCXOKACHUS U MHOT00Opa3us KyJbTYPHBIX pacTeHuil. Poib cenekiuu B CO3JaHUM COPTOB PACTeHUN U
noposa KuBOTHBIX. CopT, mOpoja, IITaMM. 3aKOH TOMOJOTHYECKMX PSAOB B HacleACTBEHHON
n3menunBocty H. U. BaBuioBa, ero 3HaueHue A CeIeKIMOHHON paboThl.

Metoabl CeneKIMOHHOM paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIH M WHAWBUAYAIBHBIA. Tambl
KOMOMHAIIMOHHOM ceneKkuuu. McnpltaHue mnpousBoauTenel mo mnoroMctBy. OTOGOp MO TeHOTHUIY C
MIOMOIIIBIO OLIEHKU (PEHOTHITa TOTOMCTBA M OTOOp 1O TeHOTUNY ¢ momotbio ananmm3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTo/] CeJIEKLIMOHHOM paboThl. PagnalimoHHbIi 1 XUMUUYECKUI MyTareHes
KaK MCTOYHHK MYTAllMi y KyJbTYPHBIX (pOopM OpraHn3MoB. Vcronp30BaHHE TEeHOMHOTO PEJAKTHPOBAHUS U
MeToa0B pekoMOuHaHTHBIX JIHK mis nosmydeHns ucxoHoro Marepuana Jyuist CeJIeKLnu.

[Tonyuyenne nonumionnoB. BHyTpuBumoBas rubpuauzanus. BIM3KOpPOACTBEHHOE CKpELIMBAHUE, WU
nHOpuauHT. HepocTBeHHOE cKpelyBanue, Ui ayrOpuauHr. I'erepo3uc u ero npuuuHsl. Mcnonabs3zoBanue
rerepo3uca B cenekuuu. Otnanénnas rubpuanzanus. [Ipeononenue Oecrioqusi MEKBUIOBBIX THOPHIOB.
JloCTHKEHHUSI CeNIEKIIUU PACTEHUN U JKUBOTHBIX. «3€1EHAs peGoNIOYULY.

CoxpaHeHHE M HM3yYEHHE T€HETUYECKUX PECYpPCOB KYJIbTYpPHBIX PACTEHUN W UX JAUKUX POJUYEH IS
CO3JIaHMsI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue, coxpanenue u
ynpaenenue 2eHemudecKuUMUu pecypcamil CelbCKOXO3AUCMEEHHbIX U NPOMbICIOBbIX IHCUBOMHBIX 6 Yensix
VAYYUEHUSL CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHULU U KPOCCO8, 8 MOM Yucle C NpuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NePe00sblx UOel U NePCneKMUBHbIX MEXHOI02UI.
JdemoncTpanuu

[Toprpersr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenxo, I1. I1. JIykbsinenko, b. JI. Actaypos, H.
bopnoyr, 1. K. benses.

Tabnuuel U cxeMmbl: «LIeHTpbl MPOUCXOXKACHHUS W MHOrooOpa3us KyJNbTYPHBIX pPacTeHUN», «3aKOH
TOMOJIOTMYECKUX PSAIOB B HACJIEACTBEHHOW W3MEHUMBOCTH», «MeTtonpl cenexkuum», «OTnanéHHas
rudpuanszanus», «MyrtareHes».

JlabopaTopnasi padora «l3y4eHne coOpTOB KyJbTypHBIX PACTEHUI U NTOPOJ JOMAIIHUX )KUBOTHBIX).
JlabopaTopHas padora «/3ydueHne METOIOB CEJIEKIIUU PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PACTEeHUM M UBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIUIO, TNIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN Y4acTOK, B TEIUIMYHOE XO35ICTBO, B 1TaOOPATOPHUIO
arpoOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHOJI0TUsI U CHHTeTHYeCKasi 0MOJIOTHA

OOBEeKTHI, HCIOIb3yEMbIE B OMOTEXHOIOIMH, — KIETOYHbIE M TKaHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKa. TpagulMOHHAs OHOTEXHOJOTHs: XjeOorneyeHue, MOIYYEHHE KHUCIOMOJIOYHBIX
MPOJYKTOB, BHHOAenue. MukpoOuonornyeckuit cuHTe3. OOBEKTbl MUKpPOOHMOJIOTMYECKUX TEXHOJOTUH.
ITpousBosacTBO OGenka, aMUHOKHCIOT U BUTAMUHOB.

CoznaHue TEXHOJOTUI U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS! 1 KOHCTPYUPOBAaHUS T€HOMOB C
LENbI0 IOJIy4EHUS OPTraHW3MOB M MX KOMIIOHEHTOB, COJEpPJKaIllMX HE BCTPEUAIOLIUECS B IPUPOJIE
OMOCUHTETUYECKUE TTYTH.



Krnerounass wmxenepus. MeTOapl KyJNbTypbl KJIETOK W TKaHEW pacTeHUW M JKUBOTHBIX. KpuoOaHKH.
Comarnueckas TuOpuIM3alUsg U COMAaTUYECKUN sMOpuoreHes. Vcmnonp3oBaHue TamjionioB B CEJEKIHH
pacrenuil. [lonyuenue MoHOKNIOHANbHLIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OILIOAOTBOpeHHE. PEeKOHCTpYKLMS SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. METOJ] TpaHCIUIAaHTALUHU SACP KICTOK. 1exHonoeuu 0300posienus, KYIbMUusUposanus u
MUKPOKTIOHATILHO20 PA3MHONCEHUS CElbCKOXO3AUCMBEHHBIX KVAbMYP.

XpoMOCOMHast ¥ TeHHasi HHKeHepus. VICKyCCTBEHHBIN CUHTE3 TeHA U KOHCTPYUPOBAHNE PEKOMOMHAHTHBIX
JHK. Coszoanue mparnceennvix opeanusmos. JIOCTHXKEHUS W TEPCHEKTUBHI XPOMOCOMHOW M TE€HHOMH
WHXCHEPUHU. DKOJIOTHUECKUE U ITUYECKUE MPOOIEMbI TCHHON MHKCHEPHH.

Memunuackue OHMOTEXHOJIOTHH. ITocTreHoMHas nudposas MeEOUIIHA. [TL{P-guarnocruka.
MeTtabosIOMHBIN aHaNM3, TEHOLEHTPUUYECKUN aHalM3 MpOoTeoMa 4YesIOBEKa /I OLEHKH COCTOSHHUS €ro
310poBbs. lcronb30oBaHME CTBOJOBBIX KJIETOK. TaprerHas Tepamusi paka. 3D-OumoumkeHepus ais
pa3paboTku (GyHIAaMEHTAIBHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTUW, CO3/IaHUs KOMIUICKCHBIX TKaHEH
COYETAHMEM TEXHOJOTHil TpéXxmepHOro OuonpuHTHHra U ckaddonguHra Juis pelieHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIHBI.

Coznmanue BEKTOPHBIX BaKIMH C IIeNbl0 oOecrieueHuss KOMOMHUPOBAHHOM 3allUTBl OT BO30yAHUTENei
OPBMH, ycraHoBiieHHE MOJEKYJIAPHBIX MeXxaHU3MOB (yHkunonupoBanuss PHK-coxepxkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00IeBaHUsI YEI0BEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuie! 1 cxemsl: «Vcronb30BaHEe MUKPOOPTaHU3MOB B IMIPOMBIIIIJIEHHOM MPOU3BOJACTBEY, «KiteTounas
WHXXEHEepus», «[ 'eHHass HHXCHEPUSI».

JlabopaTopnasi padora «/3yueHne 00beKTOB OMOTEXHOTOTHI.

IpakTuyeckas padora «llonydeHrue MOITOYHOKHUCIIBIX TPOTYKTOB.

JOkckypeuss  «buorexHomoruss — BakHeWIIas MPOMU3BOJIMTENbHAs CHJIa COBpEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOYYaIOIIMMKCS IPOrpaMm
cpeaHero o01ero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JAMUHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTpamMMbl IO OMOJOTHUHU BBIJIEJIEHBI CIEAYIOLIUE
COCTaBJISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUHUCKON T'paTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOMPEICNICHUIO, Haauyue Mmomugayuu K OO0yYEHHIO
OWOJIOTHH, YelleHanpasieHHoe pa3eumue BHYTPEHHHX YOSKIEHUN JIMYHOCTH HAa OCHOBE KITFOYEBBIX
LEHHOCTeH M MCTOPUYECKUX TpaAULUNA pa3BUTHS OHOJIOTUYECKOTO 3HAHWS, 20MOBHOCMb U
CcnocobHocms O0OYYAIOIINXCS PYKOBOACTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, TMPUCYLUIUMH CHUCTEME OHOJIOTUYECKOTO OOpa3oBaHMs, Haluyue HnpagoCcoO3HAHUs
AKOJIOTUYECKON KYIBTYPbI, CHOCOOHOCMU CMABUumb UEIN U CTPOUTH )KM3HEHHBIE TUIAHBbI.

JInuHOCTHBIE PE3yIbTATHl OCBOEHHUS MPOrPaMMBI MO OWOJIOTMH JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCITUTATEIHLHOMN JACSITEIBHOCTA B COOTBETCTBHH C TPATUIIUOHHBIMU POCCUUCKUMU COITMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, NPUHATHIMH B OOILECTBE MpaBUIAMH U
HOpPMaMH TOBEJEHUSA M CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHMS U CaMOPa3BUTHS,
pa3BUTUSl BHYTPEHHEH MNO3ULMU JIMYHOCTH, MATPUOTHU3MA U YBAKEHUSI K 3aKOHY MU IPABOINOPSAKY,
YEJIIOBEKY TpyJda M CTaplieMy IIOKOJEHUI0, B3aMMHOTO YBaXXEHHUsA, OEpPEKHOTO OTHOIICHUS K
KyJIbTYPHOMY HacCJI€AUI0 M TpaJuLMUsAM MHOTOHalMOHaTbHOrO Hapoja Poccuiickoit ®enepanuu,
MIPUPOJE U OKPYKAIOLIEH Cpelie.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTO mpeaMera «bruonorusy J0HKHBI OTpakaTh TOTOBHOCTh U
CTIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3MIMEH JMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHWEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, pPACIIUPEHUE KU3HEHHOTO OMNbITa U OIBITA
NESATEIbHOCTH B MPOLECCE pealn3aliid OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIbHOMN JEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa:kpaHcKoOro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMUA OOYYArOMIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO WJIEHA
POCCUICKOTO O0IIIEeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaKEHHUE 3aKOHA U TIPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHOW TBOPUYECKOH AESITENbHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUN OMOJIOTUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U
OOBACHATH €€,

YMEHHE YYHUTHIBATh B CBOUX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJAEWUCTBUS JFOJIEH C
Pa3HBIMU YOKIEHUSIMH, KyJbTYPHBIMU IEHHOCTSIMU U COIMATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BHITIONHEHUS Y4eOHBIX, O3HABATEIbHBIX U
HCCTIEIOBATENIbCKUX 3a/lay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB TPH OOCYXKICHUHU
CHOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIEATEITHHOCTH;

2) NaTPpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPAKTAHCKOW HACHTHYHOCTH, MATPUOTH3MA, YBAKEHHS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH Iiepes PoauHOM, ropaocTH 3a cBOM Kpail, cBOr0 PoauHy, CBOM A3bIK
U KYJIbTYypPY, POILIOE M HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIUIO M MaMsTHUKaM IPUPOAbI, JOCTHKEeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIIE;

CIOCOOHOCTH OLIEHMBAThH BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBIICHHE M PAa3BUTHE OMOIOTUN, TOHUMAaHUS
3Ha4YeHHs OMOJIOTHUY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;



ujaelHas yOeXAEHHOCTh, TOTOBHOCTh K CIYXEHHMIO M 3ammre OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
Cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSACh HA MOPAIbHO-
HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEISM, CO3/IaHUIO0 CEMbHU HAa OCHOBE OCO3HAHHOTO MPHUHSITHUS
LIEHHOCTEN CeMEeMHOM )KM3HU B COOTBETCTBHUHU C TpaauIMsIMu HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CTOpTa, TpyZa, OOIIECTBEHHBIX OTHOILICHHIA;

MMOHMMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B pa3HBIX BHJAX HCKYCCTBAa, CTPEMJICHHE TMPOSBIATH KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnuUTaAHUSA, (POPMHPOBAHUS KYJIbBTYPHl 3A0POBbSI H 3SMOLMOHAJIBLHOIO
0J1aronoyyus:

MMOHMMAaHKE W pealiu3als 3I0pOBOro U Oe30macHOro o0pasa *KU3HM (310POBOE MUTAHUE, COONIIOACHUE
TUTUEHUYECKUX TIPaBHJI M HOpPM, COQJaHCUPOBAHHBIM pEXUM 3aHATUH U OTAbIXa, pEryispHas
¢du3nveckas akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHHSI K COOCTBEHHOMY
(bu3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH TMPaBWJI WHAWBUAYAIBHOTO M KOJUIEKTHBHOTO O€30MaCHOTO TIOBEICHUS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHWE TIOCJICICTBUNA M HENPHUATHS BPEAHBIX MPHUBBIUEK (YHOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB,
KYpeHHUs);

6) Tpy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K AKTHUBHOW JESATEIHHOCTH TEXHOJIOTMYECKOW W COIMAJIbHON HAIpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TaKYIO 1€ATEIbHOCTS;
WHTEpPEC K pa3IMuHBIM cdepaM NpoPecCHOHATHHON IEATEIIFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oynymieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHUIO 1 CaMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKHU IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk MCTOYHHKY JKM3HM Ha 3emiie, OCHOBE eé
CYIIECTBOBAHHS,

MOBBIIICHUE YPOBHS 3KOJOTHYCCKOW KYJIBTYpPHI: MPUOOPETCHHE OIBITA TUIAHHUPOBAHUS IMOCTYIKOB H
OLIEHKH UX BO3MO>KHBIX TOCJIEICTBUMN I OKPYKAIOIIEH Cpeibl;

OCO3HAHHE TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM H ITyTeH MX PelICHUs;

CHOCOOHOCTH MCIONB30BaTh MPHOOPETaeMbIe MPU U3YUCHUH OUOJIOTMH 3HAHUS U YMEHUSI TIPU PEIICHUN
mpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM TPUPOIOIOIH30BaHNEM (COOIIOJICHNE TPAaBHII MOBEICHUS B
MPUPOJIe, HAIMPABJICHHBIX HA COXPAaHEHUE PABHOBECHS B DKOCHCTEMaxX, OXPaHY BHUIOB, 3KOCHCTEM,
ouocdepsl);

aKTUBHOE HEMPHUATHE JCHCTBHUI, MPUHOCANIMX Bpel OKpYXKawIled MNPUPOJHON cpene, yMeHue
MIPOTHO3MPOBATh HEOJATONPHSITHBIE JKOJOTHYECKUE TOCIEACTBHS TPEIIPHHUMAECMBIX JEHCTBUN U
MpeIOTBPAIIATh UX;

HAJIMYHE Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHHS, JKOJIOTUYECKON KYIbTYpHI, OIBITAa JESATEIHHOCTH
DKOJIOTMUECKON  HANpaBIEHHOCTH, YMEHHsS  PYKOBOJICTBOBAaThCS HMH B  II03HABATENIBbHOM,
KOMMYHHKATHBHOW M COITMAIGHOM MPAKTHKE, TOTOBHOCTH K YJACTHIO B MPAKTHYCCKOH JIEATEIHHOCTH
AKOJIOTHUECKOI HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:



c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAyKH U
OOIIECTBEHHON NMPaKTUKHU, OCHOBAHHOTO Ha JHAlore KyJbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIbTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YWTATEIbCKOW KYJbTYPbl KAaK CpPEACTBAa B3aUMOJCHCTBHUS MEXKIY
JIIOJIbMU U TT03HAHUS MUPA;

MOHUMaHHE Ccreuu(PUKU OMOJOTHUN KaK HAyKH, OCO3HAHUS €€ posid B (POPMHUPOBAHUU PALUOHAILHOTO
HAYYHOTO MBIIUICHHS, CO3/aHUU IIEIOCTHOTO MPEJCTABICHUA 00 OKPY)KAIOIIEM MHPE KaK O €IMHCTBE
MIPUPOBI, YeNIOBeKa U OO0IIecTBa, B MO3HAHUHM MPHUPOAHBIX 3aKOHOMEPHOCTEH W pelIeHuH MNpodiaem
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAYUMOCTH OMOJIOTUU AJIsi COBPEMEHHOM IUBHIIM3ALUU: 00€CIIeYeHHs] HOBOTO YPOBHS
pasBUTHS MEAMLMHBI, CO3JaHUE TEPCIEKTHBHBIX OHWOTEXHOJIOTHH, CIMOCOOHBIX peIIaTh PecypCHBIC
po0OJIeMbl Pa3BUTHUS YEJIOBEUECTBA, TOMCKA MYTEeH BbIXOAA U3 TJI00ATbHBIX HKOJIOTHYECKUX MPOOIIeM U
obecrieyeHus mepexoAa K YCTOMYMBOMY pa3BUTHIO, PAIMOHAIBLHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKHUX 3HAHUW B LENAX TOBBIIICHHUS OOLIEH KYIbTYPHI,
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, KaK COCTaBHOM 4YacTh (PYHKIHMOHAIBHONH TI'PaMOTHOCTH
oOyy4aromuxcs, GOpMUPYEMO TP N3YUYESHUH OMOIOTHH;

MOHMUMAaHHUE CYIIHOCTH METOJOB TO3HAHMS, MCIOJb3yeMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIsl aHalIW3a U OOBSICHEHUS SBICHMM OKpPY)KAIOILEro MUpa M
MPOUCXOIINX B HEM M3MEHEHUH, yMEHHE JellaTh OOOCHOBAaHHBIC 3aKIIFOUEHHUS HA OCHOBE HAYYHBIX
(aKTOB M MMEIOIIUXCS JAHHBIX C IEIIBI0 TIOTYYEHUS JIOCTOBEPHBIX BHIBOJIOB,

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS MJIs pelleHus mnpodiieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE LIEHHOCTU HAyYHOM J€ATE€IbHOCTH, TOTOBHOCTh OCYLIECTBJISATh MPOEKTHYHO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpEphIBHOMY OOpa30BaHUI0 M CamMOOOpa30BaHUIO, K aKTHUBHOMY
MIOJTyYCHHIO HOBBIX 3HAaHUH 110 OMOJIOTHU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTO TIpeaMeTa «BHOoNoTHsy BKIIIOYAIOT: 3HAYMMBIE JIJIS
GbopMUpOBaHHUS ~ MHPOBO33PEHUS  OOyUaIOIIUXCS ~ MEXAUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
OOIICHAYYHBIE MOHATHUS, OTPAKAIOIINE ICJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CIEMU(UKY METO/IO0B
MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHSs, SBICHHE, MPOIECC, CUCTEMA,
HAy4YHBIA (aKT, TPHHIIAI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, MCCIEAOBAaHUEe, HAOJIO/ICHNUE,
U3MEpEeHUe, DKCIEpUMEHT U Jpyrue); YHHBepcajbHble YdeOHble JelcTBUs (ITO3HABATENbHEIE,
KOMMYHUKATUBHBIE,  PETYISATHUBHBIE),  oOecrmeunBaronme  QopMupoBaHue  (QyHKIHOHATHHOU
TPaMOTHOCTH M COIIMAIbHOW KOMITETEHITMH O0YJarOIIUXCsl; CIIOCOOHOCTh 00YYarOIIUXCSl UCTIOIh30BATh
OCBOCHHBIC MEXTHCIUTIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCATbHBIC yUeOHBIC JICHCTBHS B
MO3HABATENIBHON M COIUAILHOMN MPaKTUKE.

B pesynbTaTte n3yuenus OMOJIOTHHM HA YPOBHE CPEIHEro 001Iero oopa3oBaHusi y oOydaronierocs oymayr
chOpMUPOBaHbI  TO3HABATENbHBIE  YHHUBEpCaJdbHBIE  yueOHBIE  JCHCTBHS, KOMMYHUKATHBHBIC
VHUBEpCaJIbHBIC yUeOHBIE NEHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yYICOHBIE NEHCTBUS, COBMECTHAS
NeSITeNbHOCTD.

MeTtanpeMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOMmEero oOpa30BaHUS JIOJKHBI
OTpaXkaTh:

OByajieHHe YHUBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 0a3oBbIe JJOrHUECKHE JeHCTBUA:

CaMOCTOATENbHO (POPMYITHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;



WCIOJIb30BaTh NMPU OCBOCHUM 3HAHUI MPHUEMBI JJOTHYECKOTO MBIILIICHUS (aHAJIM3a, CHHTE3a, CPAaBHEHUS,
Kkinaccuukanuu, o0O0O0OIIEHUs), PaCKpPhIBaTh CMBICT OHOJIOTHYECKUX TOHATHH (BBIACTATH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3U C IPYTHMH MTOHATHSIMH );

OTpEeENATh LENH JEATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTUKEHHS, COOTHOCHTD
Pe3yAbTATHI A TEIBHOCTH C TIOCTABICHHBIMH LIESIMU;

UCIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIDL;

CTPOUTH JIOTUYECKUE pacCyXKACHHS (MHIYKTHBHBIC, JCAyKTHBHBIC, IO aHAJOTHH), BBISIBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pACCMaTPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA JJIs MIPEICTABICHHS CYIIECTBEHHBIX CBSI3€H U OTHOILIECHUH B
U3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TakkKe MPOTUBOPEUU pAa3HOTO pOJa, BBISBICHHBIX B
pa3IMYHbIX HH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELICHUS MpoOJeMbl C YYETOM aHAIM3a HWMEIOIIUXCS MaTepUAIbHBIX H
HeMaTepuaIbHBIX PECypPCOB;

BHOCHUTBH KOPPEKTHUBHI B JACATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISIM, OIICHUBATH PUCKU
MOCIIEACTBHI J1eATEIbHOCTH;

KOOPJIMHHUPOBATh U BBIMOIHITH PabOTy B YCIOBUSAX PEATBHOTO, BUPTYaTbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BHUBATh KPEATUBHOC MBINIJICHUE IPU PEIICHUH XU3HECHHBIX TIPOOIIEM.

2) 6a30BBIE HCCJIEN0BATEIbCKHE IeHCTBHS:

BJIQJICTh HaBBIKAMU Y4e€OHO-MCCIIEIOBATEIbCKONW M MPOEKTHOM AEATENbHOCTH, HABBIKAMU pa3pelICHHS
npoOyieM, CIOCOOHOCThIO W TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PpEUICHHS
MPAKTUYECKUX 3aJa9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITIO3HAHUS;

UCIOJIb30BaTh PA3IMYHbIC BUJBI NEATEIHHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMSI, €0 MHTEPIIPETALNH,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B yYEOHBIX CHUTYyalUsX, B TOM YHUCIIE MPH CO3JaHUHM y4eOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(GhOopMHPOBATh HAYYHBIN TUI MBIIUICHHS, BIAJCTh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMHU TTOHIATHSIMH H
METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 33/1a4d B OOpa30BATEIbHON NESATEIHLHOCTH M JKU3HEHHBIX
CUTYaIUsX;

BBISBJIATh TNPUIMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJU3WPOBATh 3aJlady, BBIIBUTATh THUIOTE3y €&
pellleHrs, HaXOAUTh apTyMEHTHI JUIS J0Ka3aTeNbCTBa CBOMX YTBEP)KIEHUH, 3a/JaBaTh MapaMmeTpbl U
KPUTEPHUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJ€ pEIIeHUs 3aJaud pe3yabTaTbl, KPUTUYECKH OIIEHHWBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH  IIEJICHANpPABICHHBI TOWCK TEepeHoca CpPEeACTB W CIOCOOOB  JCWCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO0 001aCTH KU3HECITEITHHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIBUTATh HOBBIC HJICH, IpeJjlaraTh OPUTHHAIBHBIC TIOIXOIBI M PEMICHUS, CTaBUTh MPOOJIEMBI U
3a/1a4d, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora c ungopmanmei:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHWKAX HH(opMmanuu (TeKcTe y4eOHOTO MMOCOOus, Hay4dyHO-
MIOIYJISIPHOM TUTEeparype, OMOJIOTHYECKUX CIIOBApSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MHGOPMAIUIO PA3TUYHBIX BUAOB U (OPM TPEICTABICHUS, KPUTUYESCKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(GbopMynUpoBaTh 3ampOChl M MPUMEHSATH Pa3IMYHbIe METOABl MPHU MOMCKE U OTOOpe OMOIOTHYECKOM
nH(popMannu, HeOOXOAUMOM /JIsl BBIMOJIHEHUs YUeOHBIX 3aa4;

npuooperaTh OTIBIT UCTIONIb30BaHUS MH(OPMAIMOHHO-KOMM YHHKATHBHBIX TEXHOJIOTHH,
COBEpPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIHO BBIOMpAaTh ONTHMAJbHYIO (OpPMY TMpENCTaBIEHUS OHMOJIOTHYECKON HH(pOpMauu
(cxemsl, TpaduKH, AHArpaMMBbl, TAOTUIEI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAYYHBIA SI3BIK B KAa4eCTBE CpelICcTBA MpH paboTe ¢ Onosoruueckoil uHpopmarmein:
MPUMEHSTh XUMUYeCcKUe, GU3NUECKUE U MaTeMaTHUeCKHUe 3HaKU U CUMBOJIBI, (OopMyIibl, a00peBHUarypy,
HOMEHKJIATYpY, UCTIOJIB30BATh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH;
BJIaJIETh HABBIKAMHU DACIIO3HABAHUA W 3alIUThl HHGoOpManuu, HHPOPMALMOHHOW O€30MacHOCTH
JIUYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) oOmenne:

OCYILECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KHW3HM, AKTUBHO YYacTBOBATh B JUAJIOIE WIH
JMCKYCCHH TI0 CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 33/1aBaTh BOMPOCHI, BBHICKA3bIBATH CYXKIACHUS
OTHOCHUTEJILHO BBINOJIHEHUS MpesiaraeMoi 3a/1auil, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3HUIIHIMA
JPYTUX YYaCTHUKOB JIMAJIOra WU TUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIE CpeACTBa OOIICHMs, IIOHMMAaTh 3HAUYEHUE COIMAIBHBIX 3HAKOB,
NPENOChIJIOK BO3HUKHOBEHHMS KOH(MJIMKTHBIX CHUTYallMid, yMEThb CMST4aThb KOH(MJIHMKTHI U BECTH
MIEPETOBOPHL;

BJIAJIETh PA3IMYHBIMH crIOco0aMH OOIICHUS M B3aMMOJICHCTBUS, TIOHUMATh HAMEPEHHsSI JPYTUX JIFO/IEH,
MPOSBIISATH YBAXHUTEIBHOE OTHOIIEHHE K COOECEAHHKY M B KOPPEKTHOU (opme (HOopMyIHpoBaTh CBOU
BO3paKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHONH PAaOOTHI MpPU pEIICHUU
OuosIorn4eckoil mpoOsieMbl, OOOCHOBBIBAaTh HEOOXOAMMOCTh HPUMEHEHHs TPYNIOBBIX  (HopMm
B3aMMOJICICTBUS MPU pPEUICHUH YueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJI COBMECTHBIX JACUCTBHH ¢ Yy4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaXKJI0TO YIeHa KOJIJICKTUBA;

INPUHUMATH 1I€JIM COBMECTHOM JAESITEIBbHOCTH, OPraHU30BbIBATh W KOOPAWHUPOBATH JAECUCTBUA IO €€
JNOCTUKEHHUIO: COCTABJIATh IUIaH JIEUCTBUM, paclpeiensiTh poJd C y4E€TOM MHEHHH Y4acTHHKOB,
o0CyXIaTh pe3ylbTaThl COBMECTHOU paboThI;

OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa M KaKJIOTO Y4YacTHHKA KOMaHAbl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeJularath HOBBIE MPOEKTHI, OLIEHWBATh WU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, NMPAKTHYECKON
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATErMUECKOE TMOBEJIEHHE B PA3JIMYHbIX CHUTyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiajieHNe YHUBEPCAIbHBIMH PeryIssTHBHBIMH J1eCTBUAMU:

1) camoopranusamnus:

UCMOJIb30BaTh OMOJOrMYECKHE 3HAHMS JUIS BBIABICHUS MPOOJIEM U UX PEIIEHUS B JKU3HEHHBIX HU
y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1€JIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOUX JEHCTBHSX U
MOCTYIKaX 10 OTHOIIEHUIO K KUBOI MPUPOE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;
CaMOCTOSITENTHO OCYILECTBIISATh IO3HABATEIbHYIO JAEATENbHOCTb, BBIABIATH IMPOOJIEMBI, CTaBUTh H
(dbopMynpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITENbHOCTU U )KU3HEHHBIX CUTYalUsX;
CaMOCTOSITENIHO COCTABJIAThH IJIaH PEeIIeHUs IPOOIeMbl C Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMU B Pa3HBIX OONACTAX 3HAHMM,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.



2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTb, OLICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIEISAM;

BJaJIeTh HABbIKAMM II03HABATENBbHON peQIeKCUM Kak OCO3HAHUS COBEpLIAEMbIX JACHCTBUI U
MBICIMTEIBHBIX MPOILIECCOB, UX PE3yJIbTATOB W OCHOBAHUH, MCIOJIB30BaTh MPUEMBI pedrIeKcCHuu s
OLIEHKU CUTYalllH, BIOOpA BEPHOT'O PELLICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€E PE3YJIbTAaTOB JAEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C IMO3ULUH JPYroro YeloBeKa.

NNPEJMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3ynbTaThl OCBOGHHUS COfep)kaHus ydeOHoro npeamera «buosorus» Ha yriayOnéHHOM
YPOBHE OpHUEHTHPOBAaHBI Ha obOecredueHue MpouiIbHOrO oOydeHHs oOydaromuxcs Ouonoruu. OHH
BKJIIOYAIOT: cHenuduueckue s OMOJOrMM HaydyHblEe 3HAHMSA, YMEHHS M CHOCcOObl JeHcTBHH MO
OCBOEHUIO, MHTEPIPETALUU U MpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH IO MOJTYYEHHIO HOBBIX
3HaHUM W HMX NPUMEHEHHMIO B pa3IMYHBIX YYEOHBIX, @ TAKXKE B PEAJIbHBIX YXKMU3HEHHBIX CHUTYyaIUsX.
[IpenMeTHbIE pe3yabTaThl IPEICTABICHbI 10 TOAaM U3yUEHHUS.

IIpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce 10IKHBI OTpakaTh:
c(OPMHPOBAHHOCTh 3HAHMH O MecTeé M PO OWOJIIOTUM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUN €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B MO3HAHUM 3aKOHOB MIPUPOABI U PpEIIECHUH
npoOJeM pPaIMOHAIBHOTO TPUPOIONIONB30BaHUS, O BKJIAZE POCCHHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUY;

BJIaJICHHE CHCTEMON OMOJOTHYECKUX 3HAHWU, KOTOpAask BKIIOYAST: OCHOBOIIOJIATAOIINE OMOIOTHIECKHE
TEPMUHBl U TOHATUSA (KU3Hb, KJETKA, OPraHuM3M, MeETa0OoJIM3M, TIOMEOCTa3, CaMOperyJsuus,
CaMOBOCITPOU3BE/IEHNE, HACIEICTBEHHOCTb, N3MEHUYMBOCTb, POCT U Pa3BUTHE), OMOIOTUYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH
T. Moprana), yuenus (H. 1. BaBmwioBa — 0 meHTpax MHOrooOpasusi U MPOUCXOXKJIEHUS KYJIbTYpPHBIX
pacTeHuii), 3aKoHbI (eIMHOOOpa3usi MOTOMKOB NEPBOTO IMOKOJEHHMS, pPACIIEIUICHHUs,, YUCTOThI TaMerT,
HEe3aBUCUMOTro HacnenoBanus [. Menzens, roMoJ0ornyecKux psiioB B HACIEACTBEHHON M3MEHYHMBOCTH
H. U. BaBuniosa), mpuHIMIBI (KOMILLIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMM METOJaMH HAy4YHOIO IIO3HAHMS, HCIOJIb3YEeMBIX B  OHOJIOIMYECKUX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OMMCaHUE, U3MEpEHHEe, Ha0II01eHNE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKApUOT, OAHOKIETOYHBIX
Y MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUil, )KUBOTHBIX U YeJIOBEKa,
CTPOEHHMSI OpPraHoB M CHCTEM OpraHOB  pAacTeHMH, IKUBOTHBIX, UYEJIOBEKa, IMPOIIECCOB
KHU3HEJEATETbHOCTH, IPOTEKAIOIIUX B OpraHUu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
MPOIIECCOB: OOMEHa BemIecTB (MeTadoNHM3M), MpEBpaIeHUs dHEPTruu, OpOKEHHS, aBTOTPOPHOTO U
reTepoTpopHOro THUMOB MNUTaHHS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, raMeToreHesa,
SMOpUOreHe3a, MOCTAMOPUOHAIBHOTO  Pa3BUTHS, PAa3MHOXKEHMS, WHAUBUAYAIBHOTO  Pa3BUTHUS
opranu3Ma (OHTOTeHe3a), B3aUMO/ICHCTBUS T€HOB, F'e€TEPO3UCca, HCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YyCTaHaBIMBaTh B3aMMOCBSA3M MEX]y OpPraHOMIAMH KJIETKM W UX (YHKIUSMH, CTPOECHUEM
KJIETOK pa3HbIX TKaHEH M HMX (YHKUMAMH, MEXKAY OpraHaMH M CHUCTEeMaMH OPraHOB Y DPaCTEHHIH,
KUBOTHBIX U 4YEJIOBEKa U WX (PYHKIMSIMH, MEXAY CUCTEMaMH OPraHoB M HMX (DYHKUUAMHU, MEXKIY
sTarnaMu oOMEHa BEIIECTB, 3TAllaMM KJIETOYHOTO LUKJIA M >KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TalaMu
SMOPUOHAIIBHOTO Pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM, (PEHOTUIIOM U (AaKTOpaMU Cpebl OOUTAHUS;
YMEHHE BBIABIATh OTJIMYMUTEIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE PACTEHUH, )KMBOTHBIX U
YEJI0BEKa;



YMCHHUC HCIIOJIB30BAaTh COOTBCTCTBYIOMIUC apPryMCHTHI, GI/IOHOFI/I‘ICCKyIO TCPMHUHOJIOTUIO U CHUMBOJIUKY
JUIs IOKA3aTeNIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMATHUSCKUX TPYIIIL;

YMCHHUC pPCIIaTh OHMOJIOTHYUECKHE 3aaa4yd, BbIABJIAATb HNPUYUHHO-CICACTBCHHBIC CBA3U MCKIY
UCCIIEYEMbIMH OUOJOTMYECKUMH TIPOLECCAMH U SIBICHUSIMHU, JEaTh BBIBOJBI M IIPOTHO3BI Ha
OCHOBAHUU MOJYYCHHBIX PE3YJIbTATOB,

YMEHHE BBINOJHATE J1a0OpaTOpHbIE W IpPaKTUYeCKHe padoThl, COONIOJATh IpaBuWiIa HpU padore ¢
y4eOHBIM U J1a00paTOpHBIM 000y I0BAHUEM;

YMEHHE BBIIBHUIATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAJIBHBIMH CPEICTBAMHU, (GOPMYIHPYS IIEib
HCCIICAO0BaHNMA, aHAJIM3UPOBATDH ITOJTYUCHHBIC PC3YJIbTATHI U ACIIATh BHIBO/bI;

YMEHHE Y4YacTBOBATh B Y4eOHO-HCCIEIOBATEIbCKONW paboTe MO OHOJIOIMH, SKOJOTUM U MEIULUHE,
npoBOIMMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJMYHO TMPEICTABIATh IOJTYYECHHBIC
pe3yabTaThl HA YYCHUUECKUX KOH(PEPECHIHSX;

YMCHHUC OLCHHUBATHL OJOTUUYCCKHE ACIICKTbl COBPCMCHHBIX I/ICCJICIIOBaHI/Iﬁ B o0OiacTu OHOIOTHH U
MEULUHBI (KIOHHPOBAHUE, MCKYCCTBEHHOE OIUIOAOTBOPCHUE, HAIPABICHHOC W3MECHCHHE I'€HOMa H
CO3/IaHUE TPAHCTECHHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIISITh OCO3HAHHBIA BBIOOp Oyaylieil mpodecCHOHANBHON NeSITebHOCTH B 00JIacTh
OWOJIOTHH, MEIUIWHBI, OWOTCXHOJIOTUH, BETEPUHAPUHU, CEIBCKOTO  XO3SMCTBA,  IHIICBOM
HPOMBIIUICHHOCTH, YIJIyOJIATh IMO3HABATENBHBIH HHTEPEC, HAMPABJICHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH mpodeccnyt M NPORODKEHHE OHOJIOTMYECKOro OO0pa3oBaHHMsS B OpraHU3aLUsIX
cpeaHero npoecCHOHaIbHOTO M BBICIIETO 00pa30BaHHUS.



TEMATHYECKOE IIJNTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
No /it HanmenoBaHue pa3jiesioB U TeM Korrpomsusre  Mparrmseckime (uu¢poBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble CUCTEMBI U X U3yYCHUE 2
3 buonorus knetku 0.5
4 XuMuueckas opraHusaius KIeTKu 10 1 1
5 Crpoenrne u GyHKIUHU KICTKU 8 1 2
6 OOMeH BelecTB U MpeBpalleHue Y HEPTUU B 9 ! !
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 | 0.5
peanuzanus e€ B KJIETKe
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BruorexHonorusa u cuHTeTHUECKas OMOJIOTHS 4 0,5
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 13,5






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne Jlara nu¢ppoBbIe
Tema ypoxa Kontpoabnbsie IlpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
buosorus kak KOMIUIEKCHAs HayKa U KaK
1 1 04.09.2023
4acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 07.09.2023
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 08.09.2023
4 Hcropust OTKPBITUS U U3YUYEHHUSI KIIETKU. 1 11.09.2023
Knerounas Teopus
Metoabl MONEKYJIIPHOM U KJIETOUYHON 14.09.2023
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 0.5
(xpomatorpadusi, snexTpodopes, '
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMUYECKUN COCTAB KIETKU 1 15.09.2023
7 MuHepanbHbIE BEIIECTBA KIIETKU, UX 1 18.09.2023
Ouosoruueckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH. 21.09.2023
g JlaGopatopHas pabota «OOHapyxeHue | 0.5

O€JIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»




CaoiicTBa, Ki1accuuKaius U GyHKIHHA

22.09.2023

? 0eNKoB
10 OpraHuyecKkue BeIecTBa KIETKH — 25.09.2023
YTJIEBOJBI
11 Oprannueckue BeniecTBa KJIETKH — 28.09.2023
JIUTIU B
Hyxneunoseie kucnotsl. JIHK u PHK. 29.09.2023
12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 02.10.2023
nykieozuaTpudocdarsr (HTD)
14 CexsennpoBanue [JHK. Metoasl renomuku, 05.10.2023
TPAHCKPUIITOMUKH, IPOTEOMHUKHU.
15 MeTto1bl CTPYKTYPHOM OMOIOTHH 06.10.2023
16 Tunel knetok. [Ipokapuorndeckas kierka 03.10.2023
CrpoeHune 3yKapuOTUYECKON KIIETKH. 12.10.2023
17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»
18 IToBEpXHOCTHBI anmnapar KJIEeTKA 13.10.2023
OnHOoMEMOpaHHBIE OPTaHOUIBI KIIETKH. 16.10.2023
19 [IpakTuueckas padora «3yuenue 0.5
JBUKEHUSI LIUTOTIa3Mbl B PACTUTENBbHBIX
KJIETKaxX»
20 ITomyaBTOHOMHBIE OPTAaHOU/IBI KIIETKU: 05 19.10.2023

MUTOXOHJIPHH, TUIaCTUIBI. JlabopaTopHas




21

pa60Ta ((I/ICCJ'ICI[OBaHI/IC j1asMoJin3a u
ACIIIa3MOJIM3a B PACTUTCIIBHBIX KJICTKAX»

HememOpanHbIie OpraHoubl KIETKU

20.10.2023

22

23

Ctpoenue u GyHKIHMH S11pa

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KIIETOK Pa3InIHbIX
OpPraHUu3MOB»

0.5

23.10.2023

26.10.2023

24

AcCCUMIIISIINS ¥ TUCCUMIISIIIUS — JIBE
CTOPOHBI MeTaboau3Ma. THrbs oOMeHa
BeniectB. JlaboparopHas padota «/3ydenue
KaTaJUTHYECKON aKTUBHOCTU (DePMEHTOB
(Ha mpuMepe amMHIIa3bl WK KaTajaa3bl)»

27.10.2023

25

DepMEHTAaTUBHBIN XapaKTep Peakui
KJIETOYHOTO MeTabonmmn3Ma. JlaboparopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
paclleIuIeHHsl IEPOKCHUIa BOAOPOaA B
PacTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

06.11.2023

26

27

benku-akTuBaTOphl U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHa BEIIECTB

09.11.2023

10.11.2023

28

29

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

0.5

13.11.2023

16.11.2023

30

AHa3poOHBIE OpraHnu3Mbl. Buibl OpokeHusI.

17.11.2023




JlaGopaTtopHnas pabora «CpaBHEHHE
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI

31 AspoOHBIC OpraHU3MbI. DTaIlbl 20.11.2023
SHEpPreTU4ecKoro ooMeHa
DOHeprusi MeMOpPaHHOTO TPaIUCHTA 23.11.2023
32 npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTAa3bI
33 Peakiium MatpuyHOro CMHTE3a 24.11.2023
34 Tpanckpunuus — marpruunslii cuate3 PHK 27.11.2023
35 Tpaucnsuus u e€ Tarnbl 30.11.2023
36 KoaupoBanue amunokuciot. Ponb pubocom 01.12.2023
B OMocuHTE3€e Oenka
37 Opranu3zanus reHoma y npokapuor u 04.12.2023
JYKapuoT
38 MonekyspHbIE MEXaHU3MBI KCIIPECCUU 07.12.2023
TEHOB Y DYKapHOT
Bupycbl — BHekJIeTOUHBIE (OPMBI )KU3HU U 08.12.2023
39 oOnuratHele napasuThsl. [IpakTuueckas 0.5
paborta «Co3anne MOJEIN BUPYCa»
40 BupycHble 3a001€BaHMs Y€I0BEKa, 11.12.2023
JKUBOTHBIX, PACTCHUHN
41 HanorexHonoruu B 6MOJI0TUN ¥ MEIHUIIMHE 14.12.2023
42 JKn3HeHHBIN MK KIETKH 15.12.2023
43 Marpuunsiii cunares JIHK 18.12.2023




Xpomocomsl. JITaboparopHast padbota 21.12.2023
44 «M3yueHue XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 Jlenenue KJI€TKH — MHUTO3 22.12.2023
Tunsl kneTok. KapruoKnHE3 U HTUTOKHHES.
46 JlaboparopHuas pabota «HabmoaeHue 0.5
MHTO3a B KJIETKAaX KOHYMKA KOpEIIKa JyKa '
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK 25.12.2023
48 OpranusM Kak eIMHOE 11eJ10€ 28.12.2023
Txanu pacrenuii. JJaboparopnas padbora
49 p . p Iz p 0.5 29.12.2023
«M3yueHune TKaHEeH pacTCHUIN»
TkaHU >KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5 11.01.2024
SKUBOTHBIX)
Opranbl. Cucremsl opranos. JlaboparopHas 12.01.2024
51 pabota «/3ydyeHne opraHOB IIBETKOBOT'O 0.5
pacTeHus»
52 Ormopa Tena opraHu3MOB 15.01.2024
53 JIBuKeHMEe OpraHu3MoOB 18.01.2024
54 [Inutanue oprann3zMoB 19.01.2024
55 IIuTanue No3BOHOYHBIX JKUBOTHBIX. 22.01.2024
[MumeBapurenpHas cucTeMa 4eI0oBeKa
56 JlpixaHue opraHu3MoB 25.01.2024
57 JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX U 26.01.2024




YCJI0BCKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 29.01.2024
KpoBeHocHasi cuctema mo3BOHOUHBIX
59 01.02.2024
YKUBOTHBIX U YEJIOBEKA
60 Brinenenue y opranu3zmMoB 02.02.2024
61 3amura y opraHu3MoB 05.02.2024
62 HNMMmyHHas cuctema 4enoBeka 08.02.2024
63 PazpaxuMoCTh U perynsius y OpraHu3MoB 09.02.2024
64 I'ymopanbHas peryysnus 1 3HI0KpHUHHAs 12.02.2024
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 ®opMbl pa3MHOKEHHSI OPTraHU3MOB 15.02.2024
66 [TonoBoe pazmMHOX)eHUE 16.02.2024
67 Meiios 19.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE 22.02.2024
68 MOJIOBBIX KJIETOK. JlabopaTopHasi pabota 0.5
«M3yueHune cTpoeHNus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKPOIpENnapaTax»»
NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
69 A o P P 26.02.2024
OHTOT'€HE3
3akiajgKka OpraHoB U TKaHEU U3
70 A P 29.02.2024
3apO/IBIIIEBBIX JIUCTKOB
Poct u pa3Butne xxuBoTHBIX. JlabopaTopHast
71 P patop 0.5 01.03.2024

pa60Ta «BrIsBIeHHE MIPHU3HAKOB CXOJACTBA




72

3apoz[blme171 ITO3BOHOYHBIX XHMBOTHBIX»

PasMHOXeEHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHUS BBICIINX PACTCHUI»

0.5

04.03.2024

73

74

75

76

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

OCHOBHBIE TIOHSTHS 1 CAMBOJIbI T€HETUKHU.
JlaboparopHas pabota «JIpo3oduiia kak
00BEKT T€HETUYECKUX HCCHGI{OBaHHﬁ»

3aKOHOMEPHOCTH Hacle1I0BaHUs
IpU3HAKOB. MoHOTHOpUaHOE
ckpeuuBanue. [Ipaktuueckas paborta
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeLIMBaHuA y Apo30duinr"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOl"O
CKpCIIUBaHUA

0.5

0.5

07.03.2024

11.03.2024

14.03.2024

15.03.2024

77

AHanuzupytoiee ckpeuiuBanue. Hermonnoe
JOMUHHPOBAHUC

18.03.2024

78

79

80

JlurubpuiHoe CKperuBaHue.
[IpakTuueckas pabora «M3yueHue
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS
y 1p030(hUITBI»

[{uTonorunyeckre OCHOBBI AUTHOPHUIHOTO
CKpelUBaHusA

CuerieHHOE HACJICOJOBAaHUEC IIPU3HAKOB

0.5

21.03.2024

22.03.2024

04.04.2024

81

XpOMOCOMHa}I TCOpHUA HACICACTBECHHOCTHU

05.04.2024




08.04.2024

82 I'eneTuka nona

83 I'enoTun xak 1enocTHas cucrema 11.04.2024

24 ['eneTruecKkuii KOHTPOJIb PA3BUTHUS 12.04.2024
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

25 M3meHunBOCTh MpU3HAKOB. Bl 15.04.2024
U3MEHYUBOCTHU

86 MoudukaoHHast “3MEHYNBOCTh 18.04.2024
BapuanuoHnslii psa U BapranoHHast 19.04.2024
kpuBas. JJaboparopHas pabota

Q7 «MccnenoBanue 3akOHOMEPHOCTEN 0.5
MOIM(PUKAITIOHHON U3MEHUNBOCTH. '
ITocTpoeHue BapualMOHHOIO psAla U
BAPUAILMOHHON KPUBON»

88 I'enoTunMueckas U3MEHUMBOCTb. 22.04.2024
Kom0OuHaTuBHAs U3MEHUYUBOCTD
MyTanuoHHas "3MEHYUBOCTb. 25.04.2024

29 [IpakTuueckas pabora «Myrauuu y 0.5
Ipo30¢h bl (Ha TOTOBBIX '
MUKpOIIpenaparax )»

90 3aKOHOMEPHOCTH MYTAITHOHHOTO MpOIlecca. 26.04.2024
DNUTeHeTHKa U YMUTeHOMHUKA

91 I'enernka uenoseka. [IpakTuueckas pabora 05 29.04.2024
«CocTaBieHue U aHaJIU3 POJOCIOBHOM» '

92 MeTo1bl METUIIMHCKOW T€HETUKH 02.05.2024

93 3HaueHHe MEIUIIMHCKON T€HETUKH B 03.05.2024

nNpeaoTBpaAliICHUU U JICHCHUH I'CHECTHYCCKUX




3a00JIeBaHUH YeIOBEKa

OCHOBHBIE TIOHATHUS CEJEKIUHU. 06.05.2024
04 JlaGopatopHas pabota «/3yuenue coproB | 0.5

KYJBTYPHBIX PACTEHHH U MOPOA JOMAIIHUX

KUBOTHBIX»

MeToap! ceIeKIIMOHHON paboTHI. 10.05.2024
95 Jlaboparopnas pabota «3y4ueHrue MeTo10B 1 0.5

CEJIeKLIUU pacTEHUIl»

JloCcTH>KEeHMS CeJIEKIMU PACTEHUM U 13.05.2024
96 XKHUBOTHBIX. [IpakTHueckas pabora 1

«IIpuBUBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE 1 16.05.2024

TEHETUYECKUX PECYPCOB

buorexHosorus Kak Hayka u 0Tpacib 17.05.2024
98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5

«M3yueHne 00beKTOB OMOTEXHOIOTUI
99 OcHOBHbIE HaNpaBIEHUS CHHTETUYECKOU 1 20.05.2024

O6uosorun
100 XpOMOCOMHas U T€HHasl HHKEHEPUs 1 23.05.2024
101 MenuuuHckue GMOTEXHOIOTHH 1 24.05.2024
102 Pesepaubrit ypok. [loBTopenue, 060011eH1E, 1 27.05.2024

CUCTeMaTH3alusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPO'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nop penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M31aTenbcTBo
«ITpocsenienue»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Pabouas rerpans. buonorus. O6mas ouosorus. 10 knacc. Aprop: [laceunuk
B.B., llleBnos I'.I'. MeToaudeckoe mocooue. buonorus. O6mias o6unomaorus. 10
kiacc. Aprop: Ilaceunuk B.B., [llesnos I'.T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.

edu.ruht

http://ege.edu.ru tp://www.fipi.ru
http://www.p riroda.ru
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