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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepaunn»,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoOro mnpeamera «buornorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMETHON obsactu «EcTrecTBEeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusasm OI'OC COO npodunbHbie
yueOHbIe MpEeIMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs U
NpU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTb MEXKIY OCHOBHBIM OOLIUM, CpPEIHUM
o01uM, cpeqHUM IpodecCuOHaNbHBIM U BRICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3AHHBIX C MpodopueHTanueil 00yJaromMxXcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTh HAyyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeMu M 3ajadax u3ydeHus: ydeOHoro mpenmera «buonorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM U TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIe0BaTeIbHOCTh U3YUYEHUsI y4eOHOTO Marepuaia Cc y4ETom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOro TMpolecca,
BO3PACTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIHUI TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojgaps dYeMy IIPOCMaTpHUBACTCS
HAIIPABJICHHOCTh HAa  TMOCJEAYIoIee pa3BUTHE  OWOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTAHUE OEPEeKHOTO0 OTHOIIEHUS K OKpyXKaromeil mnpuponHoit cpeme. B
nporpaMme mo OWOJIOTMM Tak)Ke MOKa3aHbl BO3MOXHOCTH Yy4eOHOro IpeamMera
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIbHOW  JEATEIBHOCTH
Oo0y4aroUuMxcs MO OCBOCHUIO COAEpX aHUs OHUOIOrMYecKOoro oOpa3oBaHUs Ha
YPOBHE CPEIHETO 00I11er0 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



paclivpeHre U yriyoJieHne 3HaHUi oOydaromuxcs O XUBOM IMPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruHM, 3MOPHOJOTMM U OHOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, IBOJIOIIMOHHOTO YYEHHSI U SKOJOTUH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYalOIIUXCSH K MOCIHEAYIOIIEMY MOJIYyYEHHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsi B By3aX M OpraHM3alusx  CpPEIHEro
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHMs COCTaBISET CUCTEMa
OMOJOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUU  OO0y4YaIOIHUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/esioB OMOJIOTMM HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YeJoBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYYAIOUMMUCS TPH U3YUCHHUH
busnku, XuMuu, reorpaduy 1 MaTEMATUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOABl K H3yUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIE JUIsl )KUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHU3aINK, YBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus 1utanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONOTUN PAa3BUTUSA, TEHETHUKU U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOMU
OMOJIOTHH, AKTYaJU3UPYIOTCS 3HAHUS OOYYAIOUIUXCSA IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3ydyaroTcs SBOIIOLNHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
oOyyarouMucs: ONOJIOTUYECKUX TEOPUN U 3aKOHOB, MAEH, MPUHLUIIOB U MPaBUI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0Opa3WH M OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, IOIMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, IPUKJIATHBIX ACMIEKTaX OMOIOTHYEeCKUX 3HaHUM. Jlis
pa3BUTUS M TOJACpPXKAHUS HHTepeca OOydaromuxcsi K OHOJOTHMH Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO MaTepuasa B COAEPKaHUU MPOrPaMMBbI
no OMOJIOTUH TMPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEW CTAHOBJICHUS U Pa3BUTHUS
TOM WM WHOW 00JacTu OWONOTMHU, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX IPOOIIEM.



Lens n3yuenus yueOHoOro mpeameta «buosorus» Ha yriayOn€HHOM ypOBHE —
OBJIaJIcCHNE  OOYYAIOIMUMHCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKITMOHATBEHON
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPUOOPETCHHE yMCHHM
MCII0JIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeenEHHONW 00nacTu
npodeccHOHaIbHON JeATEeIbHOCTH, CBA3AHHOM ¢ OuWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS JJIsl TPOJIOHKEHUSI OMOJIOTHYECKOr0 00pa30BaHUsI.

JlocTwkeHnue TienM W3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriayOia€HHOM YpOBHE 00€CIIeYMBAETCS PEIICHUEM CIICIYIOIIMNX 3a]1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISAIus, B, OMOreoleHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMCHHBIX HCCIICIOBAaHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCA C METOJaMH TIIO3HAHHS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJIIDHOH W
KJIETOYHON OWOJOTMH, HSMOPHOJIOTUU W OHWOJIOTMHM pa3BUTHS, TCHETUKH W
CCJICKIIUY, OWOTCXHOJIOTMM W CHUHTCTUYCCKOW OHWOJIOTHH, TAJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJNEHUST  OMOJIOTHYECKUX
UcclieloBaHud B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh W MCIOJB30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM;, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIUATBHO-)KOHOMHUYECKHMMU U  OIKOJOTHYECKUMHU
npoOiieMaMu 4YeJOBEUeCTBA; OIEHWBATH IOCIENCTBUS CBOEH ACSTENBHOCTH TIO
OTHONICHUIO K OKPYXKaIoIIeW NPHUPOJHON cpele, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX  JIIOJIel; OOOCHOBBIBaTH M  COOJIFOAATH  MEPHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a0071€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMN KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYaIOIMINXCS WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TIPOIECCE 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPHITHSIMH U COBPEMEHHBIMHU
UCCJICIOBAaHUSAMH B OWOJIOTHH, pENIaeMBIMU €10 MpoOJIeMaMu, METOJI0JIOTHEH
OMOIOrMYECKOTO WCCIIeIOBAaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHUH, PEIICHNUS OMOJIOTHYECKHUX 3a/1ad, MOJICITUPOBAHUS OMOIIOTHUECKHIX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIONUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00beKTaM U SIBICHHUSIM; (POPMUPOBAHUE SKOIOTHUECKOM,
TCeHETUYECKOW TpPaMOTHOCTH, OOIMmEell KyInbTyphl TOBEIEHUS B TPHUPOJE;
MHTETPaIH €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHne  OOyYaIOIIUMHUCS  KOMIETEHTHOCTH B PalMOHAIBHOM
IPUPOJIOTIONIHL30BAHUM  (COOJIO/ICHUE TMPAaBUI TOBEACHUS B MPUPOJEC, OXPaHbI
BUJIOB, KOCHCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOIO 370POBbS U 3/10POBbS
OKpYyXKarommux Jojeid  (coOmrogeHuss Mep NpouIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne OE30MAaCHOCTH KHU3HEACSITETLHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOIOrMYeCKUX 3HAHUI U YMEHUI B TTOBCETHEBHOM JKU3HH,

CO3/laHME€  YCJOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOpUHU, CIOCOOCTBYIOIIEH
NOCTIeAYIONeMY MPOPECCHOHATEHOMY CaMOOTPEACIECHUIO, B COOTBETCTBHH C
WHIMBHUYaIbHBIMA HHTEPECAMHU U TIOTPEOHOCTSMH PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIITyOJICHHOM
ypOBHE cpeliHero ooiiero oopasoBanus, cocrasisier 204 yaca: B 10 ximacce — 102
yaca (3 yaca B Heenmo), B 11 kitacce — 102 gaca (3 yaca B HeJelto).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHUE OMOJIOTrMYEecCKOro Oo0pa3oBaHUs B  OpPraHU3AlUSIX CPEIHETO
podecCuOHaIBHOTO U BBICIIET0 00pa30BaHUS.

O0s3aTenbHBIM yCIIOBUEM MPU 00YYEHUH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX M MpaKTHUUecKuX pabor. Taxke ywactue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OINpEACNsIeTcsl Y4YUTeieM Ha OCHOBE  HMMEIOIIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUoJOTHsl — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  Hayku W H3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[Ipodeccun, cBszaHHble ¢ Ouosiorueld. 3HaueHHE OUOJIOTHUU B
MPAKTUYECKON JIESATENIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseu, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIM, MOMYJISIHHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(OuoreornieHoTHYeCKUi), Omocdeprsiid. I[lporeccrl, NpPoOUCXOMSIINE B JKHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromniye >KMBble CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3aLIMHU.

N3yuenue xuBbIX cucteM. Metonbl Omomornueckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTh3alus, Mmetaananus. [lonstue o 3aBucumon u
He3aBucMMOW mnepeMeHHoM. [lmanumpoBanue »dkcrepumenta. lloctaHoBka u
npoBepka runote3. HyneBas rumotes3a. [lonstre BHIOOPKH W €€ JOCTOBEPHOCT.
Pa3bpoc B Ouonormuecknx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TONYYCHHBIX
pe3ysnbTaToB. [lprumHBl uWCKaxeHHWs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «buomornueckue
cucTteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHHM OpPraHHU3alUHA KUBOU
npuponb», «CTpoeHne XUBOTHOM KIETKW», «TKaHM KXUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YYEHUS JKUBOU NPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HAO0JII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOAOB IpPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKku

Knerka — cTpykrypHO-QYHKIIMOHANbHAS eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, IuddepeHIranIbHOoe
HeHTpUuPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @urkcupo8anHulx
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«McTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

IIpakTuyeckass padora «l3yuyeHne MeETOMOB KIETOYHOW OHOJIOTUH
(xpomatorpadus, dnektpodopes, audpdhepeHIHAIbHOS LEHTPUPYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma u e€ ponp Kak pacTBOpPUTENSA, pEareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryJAlMH. MUHEpalbHbIE BEIIECTBA KIETKH, UX OHOJOrnyecKas
poJib. POsIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBOi Mosekynbl. [lepBuunas
CTpyKTypa Oenka, NentuaHas CBsA3b. BTopuuHas, TpeTHUYHAs, YETBEPTHYHAS
ctpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukamnuss OelkoB.
buonornueckue Qynkuun 06enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CTpoeHHs U (PU3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YIII€BOIOB.

Jlununel. 'mapodunsHO-rUApOdoOHBIE cBOMcTBa. Kiaccudukanus munuaos.
Tpurnuuepunsl, Qocpoaunuasl, BOCKH, cTepoubl. buonormyeckue GyHKIMU
aunuaoB. O61Me cBoiicTBa OMOJIOTHYECKUX MEMOpPaH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun kommiementapHocTH. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupans. Mecrtonaxoxaenue u ouonorndeckue ¢ynkiuu JTHK.
Buawsl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (QYHKIIHH B
kinetke. Jpyeue nyxkneosuompugpocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, nPpomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyn. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMNIIeKkcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

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

Huarpammel:  «PacnpeneneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoje», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIE.

Tabnmuuer u cxemsbl: «llepuonanueckass Tabnuia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemiecTtBa B cocTaBe OpraHu3MoB», «CTpOeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpoeHue MOJEKyad JUNuIoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenue monexynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi pa6ora «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKIum».

JlaGoparopnass  paGora  «JccinenoBaHWe — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHbIX OPTaHU3MOB).

Tema 5. CTpoenue n QyHKIUM KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHATbHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEeHHOCTH CTpPOEHUs TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIMOHUpPOBaHUE YKapHOTUYECKON KJIETKH.
[Inazmaruyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOU
MeMOpanbl. TpaHCIIOPT BEUIECTB uYepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA W BTOPUYHBIHI
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora Hatpuii-
KaJJMeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUi, rpuboB.

Hutomna3zma. [uto3one. [{utockener. [IBmxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIBI KIETKH: DSHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapat T'onbaxu, JU30COMBI, UX CTpOeHHE W (QyHKUMHU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoONAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame I onvdocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN H Tactui. [lepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunamenmai.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HemblieuHblX Kiemok. Mukpotpybouku. KieTouHsrit
neHtp. CrpoeHue U JBWKEHHE JKIYTUKOB U pecHHYEK. MUKpOTpyOOUKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompybouxamu. Momopuuvle benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE H
bynkiuu. SAnepueiit  O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoIOKeHUe
XpOMOCOM B UHTEp(a3zHOM siape. Iyxpomamur u 2cemepoxpomamur. beakn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. Aoephbiil
MPancnopm.

Knerounsie BxiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdemoHcTpanumn



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuet 1 cxeMbl: «CTpoeHHE SYKapHMOTHYECKOW KIeTkn», «CTpocHwme
KUBOTHOW  KiIeTKW», «CTpoeHHMEe  pacTUTeNnbHOW  KiIeTku», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO0opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabGora «l3yueHwe CTpO€HHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «3yyeHue cBOMCTB KIETOYHON MEMOpPaHbBI.

JlabopaTopHass padora «lccienoBanue IMa3moiiu3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuueckass  pabdora  «l3yueHue  JBWOKGHHS  IIUTOILIA3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMUJIAIIAS — JIBE€ CTOPOHBI MeTaboim3Ma. Tumbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX
nporeccax. JHepreTudeckoe obecrnieueHue KieTku: mpesBpamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIi KJICTOYHOIO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTau3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlll omocunmes y obaxkmepuii. Ceemocodbuparowue
nUSMeHmMbl U NUSMEeHMbl PeaKyuonHo2o yenmpa. Poib XJI0pomiacToB B mpolecce
dboTtocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cz., C4. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTHh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyOmue OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
UCIIOJIb30BaHUE UYETOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl SHEPreTUYECKOr0 oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
mporeccax Omonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTETHLHOE
dbochoprnmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszel. llpeumyiecTBa a’poOHOr0 MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctiou, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass  padora «l3ydyeHue  KaTaIUTUYECKOM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopHass pabora «l3yuenue (QepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporieccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTPUYHOTO CHHTe3a. Peanuzanus HacieacTBeHHOM nHpopManuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuuHbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancisiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B 6uocunTe3e Oenka.
VYcnoBust Ouocuuteza Oenka. KomgupoBanue amunHokucinor. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmaenenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuus akTUBHOCTH T€HOB Yy NpoOKapuoT. l'mmoresa
onepona (®. XKako0, XK. MaHo). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KieTouHnsiil roMeocTas.

Bupycsl — Hexietounbie GOpMBI )KU3HU U 00IUTraTHBIC napa3uThl. CTpoeHHUe
NIPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, counanbHble U MEIULIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKkapcma.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. Huarepdaza u muTo3.
Oco0eHHOCTH TpOolIecCcOoB, NMpoTeKarmux B HHTep(dasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUYECKHI) epruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTAapHOCThb,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIIENBHOCTD.
Mexanusm perummkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTui. JIUTUIOMJHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

llenenue knetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaprnoknHe3 u nutokuHe3. buonornueckoe 3HauYCHHE
MUTO3A.

Perynsuus muToTHMYECKOro IUKIa KiIeTKH. [Iporpammmupyemasi KieTodyHas
ruOeb — aroITo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. Mexanuszmul
npoaugepayuu, ougghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
KlemKay» — Ououngopmamuieckue mMooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKay.

JlaGopaTtopHas padora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «Habmonenne MuTo3a B KJIeTKax KOHUYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrepuu, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKIIETOYHBIC
BOJOPOCIH, Apyrue npoTucthl. KoloHWanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKPOBHAsI, MPOBOJsINAS, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKUIUH U paclonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUU H
pacmoJIOKEHHS TKAaHEW B OpraHax »KUBOTHBIX M YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeJioBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHyTpeHHHH ckeneT. CTpoeHune u
THUIIbI COCTMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pecHUYHOE. J[BMKEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MUHEPAIBbHBIX BELIECTB pacTeHusMU. I[Iutanue xuBoTHBIX. BHyTpHunonoctHoe u
BHYTPHUKJIIETOYHOE mnuiIeBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIBHOrO TpakTa. [IumeBapurensHble xkene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenbHasi IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX IKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MiIeKonuTaronmx. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y XKUBOTHbIX. KpoBeHoCHas cucreMa W €€ Oprasl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyABbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIOMUOHHBIC
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI MMO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepaua u €€ peryisanus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblaeiaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOThI OPTraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cucreMaMu. Boiienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MPOCTEUIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammuTa opraHu3Ma ot OosnesHeil. UIMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KIOHaJIbHO-cesieKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUMBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIIeKChI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBIL. JleliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «lIpocrteitmue», «Opranbl LBETKOBBIX PAaCTCHUI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue CTEOIs»,
«CTpoeHue JIMCTOBOM IUIACTHHKW», «TKaHM KMBOTHBIX», «CKEIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas cUcTeMa», «ODHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBDY,
«MmmyHuTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  TNHTaHUS  PaCTCHHI»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0KIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikarommxcs», «HepBHas  cucrema  mrTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaTbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpEenapaTbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUJIEKIIMM OECIO3BOHOUHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
o0opyaoBaHUE AJisi JEMOHCTPALIMH MOYBEHHOTO U BO3AYIIHOTO MUTAaHUSl PACTEHUH,
pacuierieHus Kpaxmasua u OeJIKOB MoJI JeHCTBUEM (PEpPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXAaHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTopHas padora «/3yueHue TkaHEel KUBOTHBIX.

JlabopaTopHas padora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecronoro  pa3MHOMXEHHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
(dparMenTaius, KIOHUPOBAHHE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIETKH, WM rameThl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMbICi
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgocenos u modenu mopgoeeneza. Cramguum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpyiisiiusi). 3akiiajika OpraHOB U TKAHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BJIUSIHME 4YacTeil pa3BUBAIOIIETOCA 3apojbliia (dMOpUOHANbHAS WHIYKIIUSA).
3aknajgka TUIaHAa CTPOCHHUS KMBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMIMOJICHCTBUII TEHOB. BimsHMe Ha SMOpPHOHANBLHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
Hempsimoe pas3Butue. PaszButne ¢ meramopdo3oM |y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoJIOrMyeckoe 3HAaYE€HHE MPSMOrO0 W HEMPSIMOTO



pa3BUTHUS, UX PACHpPOCTpaHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTopsl
PETYJISIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeKa. [lepuonsl oHTorenesa uenoseka. CTapeHrne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHud. (OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «XpomocoMmsl», «I['amerorene3», «CTtpoeHue
ANIEKIETKH U crepMaro3onja», «OCHOBHbIE CTaAuu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zButue narymku», «J/{BoilHOE OIJIOJIOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHue CeMsIH OJHOJONBHBIX U JIBYIAOJIBHBIX pacTeHU», «KU3HEHHBIN LUKII
MOPCKOM  Kamyctbl», <« Ku3HEHHbIW 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SULEKIETOK |
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHA JIATYILKN.

JlaGoparopHasi pabora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apojibIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Hcropust craHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MNPU3HAKK, JOMUHAHTHBIA M PELECCHUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YACTAS JTUHUSA, THOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Baswios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKPEIIUBAHUS.

JlabopaTtopnas padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3ust rudbpuI0B nepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHUsT NPU3HAaKoB. LIuToormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuienienrie npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHiensl — 3aKOH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HacJIeIOBaHUE T'EHOB, HApPYILICHUE CLECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTeporameTHbI 1ojd. [ 'eHeTmuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrteMma. [ImenoTponus — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBue HeaJUIeJIbHBIX TE€HOB.
Kommnnementaprocts. Onuctas. [lonumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX () YHKIIHIA.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPONS U
M3MEHEHHMsI HACJIeICTBEHHON MH(POPMAIINH B TIOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpo# 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upyloliee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeJoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momnay,



«Kapuotun denoBeka», «Kapuotun npozodune»y, «KapuoTunm OTHUIBDY,
«MHOXECTBEHHBIN aIenu3M», «B3anMo1eiCTBUE T€HOBY.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJAEIb A
JEMOHCTpAallMd CLEIUIEHHOTO HACJlE€JOBaHMUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIpenapart: «Jlpozoduar.

IIpakTnueckas pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI.

IIpakTuueckass  padora  «l3yuenue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpEIIMBAaHUS Y APO30(DUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MenunBoCTh Mpu3HAKoB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMUPOBAHUM
MoaupUKAIMOHHON W3MeHUnBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpusas (B. Horanncen). CoiicTBa MOAM(UKAIIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTHTTHYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 M IMOJOBOW TIPOIlleCC — OCHOBaA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUHBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE U  HMHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTUYECKHUX PSII0B B
HacneacTBeHHoW m3MmeHunBocTy (H.M. BaBunon). BHesinepHas M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MEHYUBOCTD, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OnnogoTBopeHue, «I'eHeTnueckue 3a00JI€BaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) XUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBOW.

IIpakTuueckass padora «Mytamuu y gapo3odwibl (HA  TOTOBBIX
MUKpOTMpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMS] T€HETMKM  4YEJOBEKa: T'E€HEAIOTMYECKHUH,
OJIN3HEIIOBBIN, ATOI€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemeHHOe OmpeAeIeHUE TEHOTHMA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeka. boJIe3HM C HACHENCTBEHHOM MpepacroioKEeHHOCTHIO.
3HaYeHUEe MEAUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUU U JICUCHUU T€HETUYECKUX
3a00JieBaHUil YelioBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3HUEeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. ['eHeTnyeckas
IPEAPACTON0KEHHOCTD YEJIOBEKA K ATOJIOTUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesoBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKausi U CeJeKUUsA. 3apOoKICHHUE CEIEKUMU U JOMECTHUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXIEHUS © MHOT000Opas3us
KYJbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, mOpoaa, ImMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HacaenacTBeHHoN wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue s
CEJICKITMOHHON PabOTHI.

Metonpl ceneKnuoHHON paboThl. McKyccTBeHHBIM OTOOp: MAaCCOBBIA U
VHIVUBHUAYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
Ipou3BOAUTENEH MO MOTOMCTBY. OTOOp NO TE€HOTUIY C MOMONIBIO OILICHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP 1O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannannoOHHBIN M XUMUYECKU MYTAareHe3 Kak UCTOYHUK MYTalUil y KYJbTYPHBIX



¢opm opranu3moB. lcnonb30BaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METO/IOB
pexomMOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepuaa Jjisl CENIeKIUU.

[lonyuenne TTOJIUIIIONIOB. BuyTtpusunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiM  uMHOpunuHr.  HepoacTtBeHHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecrutoaus
MEXBHUIOBBIX THOPUAOB. JJOCTHIKEHMS CEJIEKIIMN PACTEHUI U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKAX poaMYed I CO3/aHMsl  HOBBIX COPTOB U TUOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO03AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YessAxX YIyUueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosulx uoell U nepCneKmusHbIX MexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéaHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHue cOpTOB KyJIbTYPHBIX PAaCTEHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «I3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHUXKEHMSI CEJICKIIMU pPACTCHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIBHBIM YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ10rus ¥ CHHTeTHYECKAst OMOJIOT st

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIE
KYJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. TpanumonHas
OMOTEXHOJIOTHSA:  XJIEOONEUeHUe, TMONIyYeHHE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHOAENe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHIECCKUX
TexHojorui. [Ipon3BoacTBo Oeiaka, aMUHOKHCIOT U BUTAMHHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C LIEJIbIO MTOJIYUYEHHs] OPTaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYaAOIIUECs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUN H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alusi MU COMATHUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiouAOB B CEJIEKUUU pacTeHui. [llonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOOTBOpeHHE. PexoHCTpyKuus
AUIEKIETOK U KIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTALHUU SI€pP KIETOK.
Texnonocuu 0300p06eHsl, KYIbMUUpPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHass W TeHHass WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHantHbix JJHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIeMbl FTEHHON MHKEHEPHUU.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JTUArHOCTUKAa. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUUYECKHM aHalu3 MpoTeoMa
YeJoBEKa i1 OLIEHKH COCTOSIHUSL €ro 370poBbs. McCNoiab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHUS KOMILIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOro OMOMpUHTHUHTA U ckaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3OyauTeneid OPBU, ycTaHoBiieHHE MOJIEKYISAPHBIX MEXaHHU3MOB
¢ynxmonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00s1eBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «HMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas unxkeHnepus», «I eHHass HHXKEHEPUI».

JlabopaTopHas padota «3yueHrne 00bEKTOB OMOTEXHOIOTHN.

IIpakTuyeckasi padora «llonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOydeHHIO  OHOJIOTHUH,
yejleHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBHUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCTIMTaHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIOPAJKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOTO OTHONICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIulUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0O0IIeCcTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIpaBICHUM
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHNS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'0 WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EOHBIX U TMO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsAiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C pa3HBIMU YOCXKICHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CBOM KpaH, CBOK PoauHy, CBOM $3BIK U KYJIBTYDY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAUYEHHUA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOTIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHAIBLHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas ¢uzndeckKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30IacHOr0 MOBEJACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3JI0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTUBHOM JIESITEIBHOCTH TEXHOJOTHYECKOW M COIHAIBHOM
HaIPaBJIEHHOCTH, CIMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHLHO
BBITIOJIHSITh TAKYIO JICSTEILHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud U pealn30BbIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPU HM3YYCHUU OHOJIOTHH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOJONOJIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HAIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DKOCUCTEMAaX, OXpaHy BHJOB,
aKocHucTeM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPHUHOCAIIMX Bped  OKPYKaOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBATH HEOIAronpUATHBIE SKOJIOTHYECKHE
MOCJEACTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJIOTMUYECKOTO MBIIUICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeSATeNTbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JNEATEIbHOCTH YKOJIOTHUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXKY JIIOJbMU U MTO3HAHUS MUDA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoleM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOU IMBUIU3AIUU:
obecrieyeHUs: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh  pecypcHble  MpOOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJIa U3 III00ATBHBIX DKOJIOTHYECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIIEHUSI  OOIIEeH KyJNbTYphbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoi
IIPU U3YUEHUN OHOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHS IJs aHalIu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE HAay4HBIX (DAKTOB
UMEIOIINXCS JAHHBIX C LEbI0 MOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKHE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBbCKYIO JIESITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUN MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHUS y4deOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMbIE JJI1 (OPMHUPOBAHUS MHMPOBO33PEHUA OOYyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOILEHAYUHbIE MOHITHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIEeCTBO, SHEPIHs, SBJIIEHUE, MPOIECC,
CUCTEMa, HAay4YHBIM (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHue,  HaOJIOJIeHHe,  HU3MEpEeHHe,  OSKCIepUMEHT U Jpyrue);
yHUBEpCAJIbHbIE y4yeOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YarolmMXcs; CIHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCalbHble ydeOHbIE JEHCTBUS B
ITI03HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydaromierocss OyayT cQOpMHPOBaHbBI TO3HABATEIIHHBIC
YHUBEpCaJIbHbIE YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NENUCTBHS, PETYISTUBHBIC YyHHUBEpPCaJbHbIE YYeOHBIC JCHCTBUS, COBMECTHas
JeSITEIbHOCTbD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPakKaTh:

Osaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyaIM3UpPOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJlacCH(pUKAIMU, 0000IIEeHMS ), PaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIHBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAessaTh ILEJNH JEATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C IMTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOW MIPUPOJIBI,

CTPOUTh JIOTMYECKHE pacCykAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIHLHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHHWM B M3y4aeMbIX OHMOJIOTHMYECKHX OOBEKTax, a



TaKKe  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OLICHUBATh PUCKH TTOCJICACTBUH JCSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX PeabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOU JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPHpETaldH, NPeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YUYeOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBaATH HAYYHBIN THI MBIIUICHHS, BJIaJICTh HAYIHOH TEPMHHOJIOTHCH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTEBbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33/1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MoCOOHs, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTHUECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOABI MPHU TIOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O MCIIOJB30BaHUS Pa3TUIHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEICTABICHHUS
Oouonornyeckoit mHbopMaryu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJACTBA IMpu pabdoTe ¢
Ouojornyeckoil HMHPOpMAINMEW: TPUMEHATH XUMHYECKHE, (HU3UYeCKue W
MaTeMaTHYeCKHUe 3HAKM W CHUMBOJIBI, (hOpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiaieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3aJ]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA APYTHX yYaCTHUKOB
JaJiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMSITYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOACH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U pelIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX MEUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)XJ0T0 YieHa KOJUICKTHBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATH JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacupenensaTh poid € YYETOM MHEHUHW YYaCTHHKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
001 pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJICHUS MpOOJIeM M HX
pelieHus B )KM3HCHHBIX U YY€OHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATEJIbHYIO AESATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKON SPYIULIHHA B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  IO3HABATEIHHOW  PEQIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMBIX JEHWCTBUA M MBICIUTENBHBIX IMPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIEKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOT'O PELICHUS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX @PU aHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreyeHue
npodunpHoro  oOyueHus  oOydawommxcs  Ouosorud. OHHM  BKJIIOYAIOT:
crienududeckue st OMOJIOTHN HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUI0, UHTEPIIPETALIMK U TPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX NMMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusax. [IpenMeTHbie pe3ysiabTaThl MPEACTaBICHBI O
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (QOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHMH TpoOJIeM  palMOHAILHOTO
IPUPOJIOIIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrHny;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraronue OHOIOTUYECKHEe TEPMHUHBI W TOHATHS (KWU3HB, KIIETKa,
opraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEJCTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE), OHOJOTMYECKUE TEOPUH
(knetounast Teopust T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHoctn T. Moprana), yuenus (H. WM. BaBumoBa — o wmeHTpax
MHOTOOOpa3uss W  TMPOUCXOXKICHHUS  KYJIbTYPHBIX  pacTEHHUii),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TEPBOTO IMOKOJEHUS, PACIICIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgensi, TrOMOJOTMYECKHX PSIOB B
HACJICICTBEHHOU U3MEHYUBOCTH H. . Basuiosa), IIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT H
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUH, >XUBOTHBIX, YEJOBEKa, IPOIECCOB KU3HEICATEIHHOCTH,
NPOTEKAIOUINX B OpraHU3MaxX pacTeHHH, KHBOTHBIX M YEJIOBEKa, OMOJOTHYECKHX
npoueccoB: oOMeHa BellecTB (MeTadoIn3M), MPEeBpAlICHUS] YHEPTUHU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (OTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, MeH03a, TaMeToreHe3a, SMOpHUOTreHe3a, MoCTIMOPHUOHATILHOTO pPa3BUTHS,
pa3MHOXXEHUS,  MHIUBUAYAJIbHOTO  pa3BUTHs ~ oOpraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICUCTBUS T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpPraHOB y pAaCTCHH, XMBOTHBIX W YEJIOBEKAa M HUX
GYHKIUAMHA, MEXIY CUCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXIYy OSTallaMH
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMAaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTATOB;

yMEHHE BBHITIONHATH J1aOOpaTOpHBIC W TpPaKTUYECKue padoThl, COOJI0NAThH
npaBuja Ipu padbore ¢ yueOHBIM K J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpeacTBamMu, (GOpMyIUpys Lelb HCCIEAOBAaHUS, aHAIM3UPOBATH IOJYyUYEHHBIE
PE3yNbTATHI U CNIaTh BHIBOJBL;

YMEHHE y4yacTBOBaThb B yu€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUH W METUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYYEHHBIE  pE3yabTaThl  HAa  YUYCHUYECKUX
KOH(EPEHITUSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  Owomormu ¥ MEAUIMHBI  (KJIIOHUPOBaHME,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPABIECHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanbHOU
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJOTHH, BETEpUHAPHUH,
CEJIbCKOr0 XO034MCTBA, MULIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh NO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BbIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OMOJOTMYecKOro oOpa3oBaHMsS B OpraHu3alusXx CpeaHero
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHUs.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Koa-
Ne BO DJIeKTpOHHBbIe (I (PPOBbBIE)
w/n HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMbl acon | 06pA30BATENLHEIE PECYpCLI
1 buosnorus xak Hayka https://m.edsoo.ru/7f41c292
2 JKuBBIe cHCTEMBI M UX U3y4YEHUE https://m.edsoo.ru/7f41c292
3 Buosnorus xinetkn https://m.edsoo.ru/7f41c292
4 XHUMHU4YECcKasi OpraHu3anys KIeTKN 10 https://m.edsoo.ru/7f41c292
5 Crpoenue u GyHKITUU KIETKH 8 https://m.edsoo.ru/7f41¢292
6 OOMCH BEILCCTB H PCBPAILICHAC JHEPTHH B 9 https://m.edsoo.ru/7f41c292
KJIETKE
7 Ha CACACTBEHHA HHPOPMALIHS  pealH3allis 9 https://m.edsoo.ru/7f41c292
e€ B KJIeTKe
JKU3HEHHBIN ITUKIT KIETKH 6 https://m.edsoo.ru/7f41c292
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 https://m.edsoo.ru/7f41c292
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 https://m.edsoo.ru/7f41c292
11 T'enernia — Hayka 0 HACHCACTBEHHOCTH 1 2 https://m.edsoo.ru/7f41c292
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 https://m.edsoo.ru/7f41c292
14 I'eneTnka yenoBeka 3 https://m.edsoo.ru/7f41c292
15 Cenekiusi OpraHu3MoB 4 https://m.edsoo.ru/7f41c292
16 buotexHoOrUs M CHHTETHYECKAsT OUOJIOTHS 4 https://m.edsoo.ru/7f41c292
17 PezepBHoe Bpems 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Koa
DJIEeKTPOHHbIE
-BO
Jara uudposbie
n | Tema ypoka qaco
/ 5 H3y4YeHUs odpa3oBaTejibHbIE
0 pecypchl
buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh https://m.edso0.ru/863e6
1 1 | 01.09
COBPEMEHHOTO 00IIIecTBa 122
2 JKuBble CHCTEMBI U MX CBOMCTBA 1 04.09 gtztaps://m.edsoo.ru/863e6
https://m. .
3 YpoBHEBast OpraHU3aIs KUBBIX CUCTEM 1 05.09 3t2taps //m.eds00.1/863e6
Hcropust OTKpBITHS U U3Y4EHUS KIETKH. https://m.edso0.ru/863e6
4 1 08.09
Knerounas teopus 122
MeTo 161 MONEKYIISIPHOM M KJIIETOYHOM OMOJIOTHH.
IT 0 n
paKanef:Ka;{ pabota «/3ydeHHe MeTOI0B httos://m.edsoo.ru/863¢6
5 KJIETOUHOM Omosioruu (Xxpomartorpadus, 1 11.09 122
anekTpodopes, nuddepeHnuanbHoe o
nentpudyruposanue, [1L[P)»
6 XUMHUYECKUI COCTaB KIETKH 1 12.09 f11t2tgs://m.edsoo.ru/86366
MuHepalibHbIE BELIECTBA KIIETKH, UX https://m.edso0.ru/863e6
7 1 15.09
OMOJIOTHYECKAs POITh 564
Opranuyeckue BelIecTBa KJIETKH — OEIKU. httns://m.edsoo.ru/86366
8 JlaboparopHas padoTta «OOHapyx)eHHE OSIKOB C 1 18.09 562 T '
MOMOIIbKO KAYECTBEHHBIX PEAKIIUI» o
9 CaoiicTBa, k1accuukaius 1 GyHKIIUN OCIKOB 1 19.09 ggzs://m.edsoo.ru/86366
10 Oprannueckue BeUeCTBA KJIETKH — YIJIEBOAbI 1 22.09 2225://m.edsoo.ru/86366
11 Crpoenue u ¢pynkuuu ATO. [Ipyrue 1 25 09 https://m.eds00.ru/863e6
nykneosuarpudocharsr (HTD) ' 74e
12 Opranuueckue BEIeCTBA KICTKH — JIUTIHIbI 1 26.09 ::ss://m.edsoo.ru/86366
13 CexBenupoBanue JHK. Metoasl reHOMUKH, 1 99.09 https://m.eds00.ru/863e6
TPAHCKPUIITOMUKHU, IPOTEOMUKH ' 74e
Hyxneunossie kucnotsl. IHK u PHK. _
14 | JlaboparopHas pabota «/ccnenoBanue 1 02.10 htps. //m.eds00. 1/863ef

HYKJIICMHOBBIX KUCJIOT, BBIACJICHHBIX U3 KJIICTOK

14e
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PA3JIMIHBIX OPraHUu3MOB»

https://m.edso0.ru/863e6

15 | Meroabl CTPYKTYpHO#H OHMOIOTHH 03.10 246
https://m. I
16 | Twumnsl kierok. [IpokaproTudeckas KieTka 06.10 e8:33 s://m.eds00.u/863e6
CrtpoeHnue s3yKapuoTHYECKON KIIETKH.
. https://m.edso0.ru/863e6
17 | TIlpaktuueckas pabota «/3yueHue cBOICTB 09.10 e88
KJICTOYHON MEMOpaHbD» T
https://m.edso0.ru/863e6
18 | IloBepXHOCTHBIH anmapar KIeTKH 10.10 ffop
OnHoMeMOpaHHbIE OPraHO eTKHU.
AHOMENMDPAIHPIE OPTAaHOMAB KT https://m.edso0.ru/863e6
19 | Ilpaktuueckas padota «/3yueHne IBIKEHUS 13.10 £0
IUTOTIA3MBI B PACTUTEIIBHBIX KICTKAX) T
[ToryaBTOHOMHBIE OPTaHOU BT KIETKU:
MUTOXOH/IPUH, TIACTHIBI.
https://m.edso0.ru/863e6
20 | JlaGopatopHas padora «HccnemoBanue 16.10 ﬁop
TUTa3MOJIH3a U JICTUIa3MOJIN3a B PACTHTEIBHBIX T
KIIETKaX)»
https://m. . 7
21 | HemeMOpaHHBIC OPTaHOUIBI KICTKH 17.10 6t6tss Jim.edsoo.1/863¢
https://m.edsoo.ru/863e7
22 Crtpoenue u GyHKIUU sapa 20.10 6 6([:)
Cpa €JIbHAs XapaKTepUCTUKA KIIETO
PABHHTEID Hasl XApaiTepueTHid [OIeTOR https://m.edsoo.ru/863e7
23 aykapuoT. JlabopaTopras padota «3ydeHue 23.10 66¢
CTPOEHUS KJIETOK PA3IMYHBIX OPTaHU3MOBY T
ACCUMWIISIIIAS U AUCCUMUISIIIHSI — JIBE CTOPOHBI
metabonmsMa. Turel oOMeHa BELIECTB. httns://m.edsoo.ru/8637
24 | JlaboparopHas pabota «3yucHue 24.10 6 65 T '
KaTaJIMTUYECKO aKTUBHOCTH ()epMEHTOB (Ha T
MIpUMepe aMUIIa3bl MM KaTanasbl)»
DepMEHTAaTUBHBIN XapaKTep peakuid KJIETOYHOTO
MeTaboIHIM. https://m.edso0.ru/863e7
25 | JlaboparopHas pabota «/3yueHue 27.10 1 65 T '
(epMEHTaTUBHOTO PACUICIUICHHS TIEPOKCHIA T
BOJIOPO/ia B PACTHTEIBHBIX M JKUBOTHBIX KIIETKAX)
https://m.edsoo.ru/863e7
26 benku-akTuBaTOphl U OCIKU-UHTUOUTOPBI 16¢
https://m.edsoo.ru/863e7
27 | AstoTpo¢HBIN THII OOMEHA BEIIECTB 1 65
28 POTOCHHTES https://m.edsoo.ru/863e7
16¢
29 | XemocuHTE3. https://m.edsoo.ru/863e7
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JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB
(oTOCHHTE3a U XEMOCUHTE32a

AHa’poOHBIC OpraHu3Mbl. Bupl OposkeHusI.

https://m.edsoo.ru/863e7

30 | JlabopatopHas pabora «CpaBHEHHE MTPOIIECCOB 66¢
OpOKCHHUSI U ABIXAHUSDY T
31 AdpoOHBIE OpraHU3MBI. JTaIbl SHEPTETUYECKOTO https://m.edsoo.ru/863e7
oOMeHa 66¢
32 DHeprus MeMOpPaHHOTO TPaIueHTa MPOTOHOB. https://m.edsoo.ru/863e7
Cunte3 AT®: pabora nporonHoit AT®-cuHTa3bI 66¢
https://m.edsoo.ru/863e7
33 Peakiiun MmatpuyHOTO CHHTE3a 66¢
34 | Tpauckpumus — MaTpudsbli cuaTe3 PHK :;tg s://m.eds00.1/863¢6
. https://m.edso0.ru/863e6
35 | Tpancusanus u e€ 3Tarsl
e88
36 KoaupoBanue amunokucnot. Poss pubocom B https://m.edso0.ru/863e6
O6uocuHTe3e Oenka €88
https://m.edso0.ru/863e6
37 Opranuzanus reHoMa y IPOKapuoOT U DYKAPHOT 688
38 MonexkynspHble MEXaHU3MBI SKCITPECCUU TE€HOB Y https://m.edso0.ru/863e6
3YKapuoT €88
Bupycbl — BHekeTOUHbIE (DOPMBI KU3HU U
39 00JIMTaTHBIC MTAPA3HTHI. https://m.edso0.ru/863e6
I[NpakTryeckas pabora «Co3naHue MOJEIH e88
BHUpYCa»
40 BupycHsbie 3a00sieBaHus YeIOBEKA, )KUBOTHBIX, https://m.edso0.ru/863e6
pacTeHui e88
https://m.edso0.ru/863e6
41 HanorexHosornu B OMOJIOTUN U MEIULIMHE e88
. https://m.edsoo.ru/863e7
42 JKu3HEHHBIN UK KICTKA dca
43 Marpussbiii cunres JTHK zgfs://m.edsoo.ru/863e7
XpOMOCOMBI.
https://m.edsoo.ru/863e7
44 | JlaGopatopHas padora «/3yyeHre XpoMOCOM Ha dca
TOTOBBIX MUKPOIIpENapaTax» T
https://m.edsoo.ru/863e7
45 Jlenenue KIETKH — MHUTO3
dc4
Tunst knetok. KapnokuHes U IUTOKKHES.
46 JIaGopatopHas pabota «HaOmoieHre MuTo3a B https://m.edsoo0.ru/863e7

KJIeTKaX KOHYMKA KOpeIllKa JTyKa (Ha TOTOBBIX
MUKpOITpenaparax)»

dc4
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https://m.edsoo.ru/863e7

47 Perynsuus ;KM3HEHHOTO LIMKJIA KJIETOK dea
https://m.edsoo.ru/863e7
48 Opranusm Kak eIMHOE LIEJI0e 96¢
Tka aCTCHUM.
i PACTEHHH . https://m.edsoo.ru/863e7
49 | JlaGopartopHas pabora «/3ydeHue TKaHeH 966
pacTeHuin» -
TkaHU )KMBOTHBIX M YEJIOBEKA.
. https://m.edso00.ru/863e7
50 | JlabGoparopHas pabora «M3ydeHne TKaHen 966
JKUBOTHBIX) T
Opranbl. CHCTEMBI OPTaHOB.
https://m.edsoo.ru/863e7
51 JlabopaTtopHas pabota «3y4yenne opraHos 966
IIBETKOBOTO PACTCHUS o
https://m.edsoo.ru/863e7
52 | Omopa Tena OpraHu3MoB 966
https://m.edsoo.ru/863e7
53 | JIBwkeHHE OpraHU3MOB 966
https://m.edsoo.ru/863e7
54 | TluraHue opraHU3MOB
96e
55 IInTanne MO3BOHOYHBIX JKMBOTHBIX. https://m.edso00.ru/863e7
[MumeBapuTeabHas CHCTEMA YEIOBEKA 96e
https://m.edsoo.ru/863e7
56 JIpIxanue opraHu3MoB 966
https://m.edsoo.ru/863e7
57 | JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 96e
https://m.edsoo.ru/863e7
58 TpaHcHOpT BEIIECTB y OPraHU3MOB 966
59 KpoBeHnocHas cucrema nN03BOHOYHBIX KUBOTHBIX U https://m.edsoo.ru/863e7
yeJIoBeKa 96e
https://m.edsoo.ru/863e7
60 Brinenenue y opranu3sMoB 96e
https://m.edsoo.ru/863e7
61 3amura y OpraHu3MoB
96e
https://m.edsoo.ru/863e7
62 | VmmyHHas cucTeMa 4yeloBeKa 96e
https://m.edsoo.ru/863e7
63 | Pa3agpaxuMocCTb U peryssius y OpraHu3MoB 96e
64 I'yMopanbHas peryisauus U 3HIOKPUHHAS CUCTEMA https://m.edsoo.ru/863e7
’)KHBOTHBIX 1 YEJIOBEKa 96e
https://m.edsoo.ru/863e7
65 DopMBI pa3MHOKEHHUS OPTraHU3MOB 96e
66 | IlomoBoe pa3MHOXEHHE https://m.edso0.ru/863e7
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96e

https://m.edsoo.ru/863e7

67 Meiios dcd
I'amerorenes. OOpa3oBaHKE U Pa3BUTHUE MMOJOBBIX
g | WICTOK. JlaboparopHnas pabota «3yuenue https://m.edsoo0.ru/863e7
CTPOEHHS TMOJIOBBIX KJIETOK HA TOTOBBIX dcd
MHKpOIIpenapaTax»
69 NupuBuyanbHOE pa3BUTHE OPraHU3MOB — https://m.edsoo.ru/863e7
OHTOTEHE3 dc4
70 3akiaJKa OpraHoB U TKaHEH U3 3apOJIbIIIEBIX https://m.edsoo.ru/863e7
JIUCTKOB dc4
Poct u pazBuTHE )KHUBOTHBIX.
https://m.edsoo.ru/863e7
71 JlabopaTopHast pabota «BbIsiBIIeHHE TPU3HAKOB dcd
CXO/JICTBA 3apO/IbIIIEN MO3BOHOYHBIX KHUBOTHBIX) -
PasMHOkeHUE U pa3BUTHE PaCTEHUM.
https://m.edsoo.ru/863e7
72 JlabopaTtopHnast pabota «CTpoeHue OpraHoB dca
Pa3MHOKEHHS BBICIIIUX PACTCHUID) T
73 Hcropus cTaHOBIEHUS U pa3BUTUS TEHETUKH Kak https://m.edsoo.ru/863e7
HayKu dcd
OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.
https://m.edso0.ru/863e8
74 JlabopaTtopHast pabota «Jlpozoduia kak 00bEeKT 662
TeHETUYECKUX UCCIIeI0BaHUI
3aKOHOMEPHOCTH HACJIE0BaHUs TPU3HAKOB.
75 MoHoTHOPUAHOE CKPEIINBAHHUE. https://m.edso0.ru/863e8
[IpakTrueckas padota "M3yuenue pe3ynbTaToB 6f2
MOHOTHOPUHOTO CKPEIIUBAHUS Y IPO30(Puisr"
76 [{uTonornyeckue 0CHOBBI MOHOTHOPHUIHOTO https://m.edsoo.ru/863e8
CKpEITUBaHMS 62
77 Ananmuzupyrouiee ckpenupanue. Hemonnoe https://m.edso0.ru/863e8
JIOMHHHMPOBaHHUE 6f2
Alurupusoe ckpeutHBarie. https://m.edsoo0.ru/863e8
78 [IpakTuueckas pabora «/3ydeHue pe3yapTaToB 662
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(UITBI) T
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO https://m.edsoo.ru/863e8
CKpEITUBaHMS 62
https://m.edso0.ru/863e8
80 CuemnieHHOE Hacjae10BaHUE NPU3HAKOB 602
https://m.edso0.ru/863e8
81 XpOMOCOMHAsI TEOPUSI HACIEICTBEHHOCTH 662
https://m.edso0.ru/863e8
82 I'eneruka nmona

878
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https://m.edsoo.ru/863e8

83 | T'eHoTum Kak MEIOCTHAS CUCTEMA 878
84 ['eHeTHuecKkuii KOHTPOJIb PA3BUTHS PACTEHUI, https://m.edso0.ru/863e8
’KMBOTHBIX U Y€JIOBEKA 878
https://m.edso0.ru/863e8
85 N3meHunBOCTh NPU3HAKOB. BUabl H3MEHYUBOCTH 878
https://m.edso0.ru/863e8
86 | MoaudukamoHHass U3MECHUYNBOCTb 878
BaprannoHHBIN psii U BapUallMOHHAs KpUBas.
JlaboparopHnas pabota «Mccnenoanue
N . https.//m.edso00.ru/863e8
87 | 3akoHOMEpHOCTEW MOJU(PHUKAITMOHHON 878
U3MEHUYMBOCTH. [locTpoeHre BaprHallmOHHOTO psiia o
Y BApUALIMOHHOMN KPUBO»
88 'enoTunuueckas u3mMeHUnBOCTh. KoMOMHaTHBHAS https://m.edso0.ru/863e8
N3MECHUYMBOCTD 878
MyTannoHHas U3MEHUYUBOCTb.
yrat https://m.edso0.ru/863e8
89 | Ilpakrnueckas pabora «MyTaruu y Apo30HIIbl 378
(Ha rOTOBBIX MUKpOIIpernapaTax)» -
90 3aKOHOMEPHOCTH MYTAIMOHHOIO MpolLecca. https://m.edso0.ru/863e8
OnuUreHeTHKa U SIIUT€HOMUKA 878
['eneTuka yenoexa.
https://m.edso0.ru/863e8
91 [TpakTrueckas padota «CocTaBieHUE U aHAIN3 662
POJOCIOBHOM» _
. https://m.edso0.ru/863e8
92 Mertoapl MEIUIIMHCKON T'€HETUKHU 602
3HaYeHUE MEAUIIMHCKON T€HETHUKH B
A https://m.edso0.ru/863e8
93 MPEAOTBPALLECHNHN U JICYEHUHU T€HETUYECKUX 662
3a00JI€BaHMI YeIOBEKa o
OCHOBHBIE TIOHATHS CEJIEKIUU.
94 JlabopaTtopHas paborta «3y4yeHne copToB https://m.edso0.ru/863e8
KYJIbTYPHBIX PACTEHUN U MOPOJ JOMAIIHUX 62
YKUBOTHBIX»
MeTo1bl CeNneKIMOHHON pabOoTHI.
https://m.edso0.ru/863e9
95 Jlaboparopnas pabota «3yuenue MeTo10B 214
CEJIEKIIMU PACTCHUI» T
96 JloCcTXKEeHHS CeNEKIIMU PACTEHUM U ) KUBOTHBIX. https://m.edso0.ru/863e9
IIpakTtnyeckas pabota «IIpuBuBKa pacTeHui» 214
97 CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHNE https://m.eds00.ru/863e9
TEHETHYECKHUX PECyPCOB 214
98 buoTexHosorus kak Hayka U 0Tpacib https://m.eds00.ru/863e9

npousBojacTBa. [IpakTuueckas padora «M3ydenue

214



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

00BEKTOB OMOTEXHOJIOT UM

OcHOBHbIE HaNpaBJIEHUS CHHTETUYECKON

https://m.edsoo.ru/863e9

99 OHoJIoruu 1 214

10 https://m.edso0.ru/863e9
XPpOMOCOMHAsI U '€HHasl HHKEHEPUs 1

0 214

10 https://m.edso00.ru/863e9
Megunuackine OMOTEXHOIOTHI 1

1 336

10 [ToBTOpeHue, 06001ICHNE, CHCTEMATH3AIUS 1 https://m.edso00.ru/863e9

2 3HAHUH 336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue;
noa penakiueit [Taceunuka B.B., AkimonepHoe o0miectBo «3narenbeTBo
«IIpocsewenue»

buonorus. 10 knace. YrimyOnennsiit yposens. [lon penakiueit B. K. [llymuoro u
I'. M. Ipmmmuna -M.: [Ipocsemenue, 2020 .

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
buonorus. 10 kinacc. Yranybonennsiit ypoBeHsb. [log penaknueii B. K. Illymaoro u

I'. M. Ipmmiuna -M.: [Ipocsemenue, 2020 .
Bricorikas M.B. O6mras 6uonorust 9-11kimaccel PazHOypoBHEBbIE yIPpaXKHEHUS U
TeCTOBBIE 3aianud.-Bonrorpazn. Yuurens,2008.-240¢
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
-https://edsoo.ru/Primernie_rabochie_progra.htm Poccuiickas siekTpoHHas
mkoa - https://resh.edu.ru
Ennnas xoymekius U poBbIx 00pa3oBaTelbHBIX pecypcoB - http://school-
collection.edu.ru/catalog/rubr/? subject%5B0%5D=31
http://files.school-collection.edu.ru/dirstore/37b10a47-ba51-4260-b1ba-
e2321a67666¢/%5BBI6RA_3-

Metonudeckue Buneoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm
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