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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebnomy npeamety "buomorus" (manee - 6uosorus) Ha
YPOBHE CpemHero ol1iero oopa3zoBanus pa3padoTaHa Ha OcHOBE DeepaibHOTO
3akoHa oOT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanuu B Poccuiickoii
Oenepanuny, GI'OC COO, Konnenuuu mpenojaBaHus y4eOHOTO MpeameTa
«buonorus» W OCHOBHBIX TNOJOXXEHUH (denepanpHO pabouell MporpamMmbl
BOCIIUTAHUS.

YueOusiit npeamer «buonorus» yriayonénHoro ypoBus uzyuyenus (10-11
KJIACChl)  SIBNISICTCS. OJIHUM W3  KOMIIOHEHTOB MpEAMETHON  oO0jactu
«EcrectBeHHO-HayuHble npeaMeTs. CornacHo mnogoxenusm OI'OC COO
npoduabHble Y4yeOHbIE MpEeAMEThI, H3ydyaeMble Ha YriyOJEHHOM YpPOBHE,
SBJISTFOTCSL cTI0co00M nuddepeHmanuym 00ydeHus: Ha YpoBHE CPETHETO 00IIero
oOpa3oBaHMsl M TMPHU3BAHBI OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oOlIMM, CpEeIHUM OOIIMM, CpPEeJHUM MPO(PECCHOHANBHBIM U  BBICIIUM
oOpazoBaHueM. B To e BpeMs KaXIbli U3 3THX Y4EOHBIX MPEIMETOB JOJKEH
ObITh OPUEHTUPOBAaH HA TPUOPUTETHOE peuieHHe O00pa30BaTENbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3aJla4, CBS3aHHBIX C MNPOQOpUEHTALHEH
oOydaromuxcsi ¥ CTUMYJUPOBAaHMEM HHTEpeca K KOHKPETHOW obnactu
HAy4YHOTO 3HAHMS, CBS3aHHOTO C OWOJOTHEW, MEIUITMHON, DSKOJOTHEH,
MICUXOJIOTHEH, CHOPTOM UJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOoMy mpeamerty "buonorus" na€r mpencraBieHHE O
HeMu M 3ajadax u3ydyeHus yueOHoro mpeamera «buonorus» Ha yriyOnéHHOM
YpOBHE, OIpeaenseT o0s3areabHoe (MHBapUAHTHOE) MPEAMETHOE COZEpIKaHUE,
€ro CTPYKTYpHpOBaHHE MO pa3jiesiaM U TeMaM, pacipelielieHHe MO Kiaccam,
PEKOMEHIYET IMOCIE0BATeIbHOCTh U3YUYEHHUs] Y4EeOHOTro MaTepuana ¢ y4éToM
MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEeW oOyuaromuxcs. B mporpamme mno Ouosoruu
peaii30BaH MPUHLMUI MPEEMCTBEHHOCTH C M3YYEHHEM OMOJOTHMH Ha YPOBHE
OCHOBHOTO 00miero oOpa3oBaHusi, Onarojaps dYeMy MpPOCMaTPHUBACTCS
HAIpaBJICHHOCTh HAa TMOCJEIylollee pa3BUTHE OWOJOTMYECKUX 3HAHMM,
OpUEHTHUPOBAHHBIX HAa (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIUICHHS], MPEACTABICHUN O 3J0POBOM 00pa3e >KHU3HH, Ha
BOCHHTaHUE OEpeKHOTO OTHOILIEHUS K OKpY»Karouledl mnpupoaHoit cpene. B
IporpaMMe Mo OMOJOTHH TaKKe MOKa3aHbl BO3MOXKHOCTH y4eOHOIrO MpeaMeTa
«buonorus» B peammzanmuun  TpedoBanuit ®I'OC COO k 1IaHUPYEMBIM
JUYHOCTHBIM, METampeIMETHbIM M HPEIMETHBIM pe3ysbTaraM OOy4YeHHs U B
(OpMUPOBaHWN OCHOBHBIX BHUAOB Yy4€OHO-IIO3HABATENBbHON J1E€ATEIbHOCTH
00y4aromuxcsi M0 OCBOCHUIO COJAEPKaHUA OHOJOrMYECKOro oOpa3oBaHMs Ha
YPOBHE CpPeAHETO 00IIero 00pa3oBaHus.

VYuebnpii mpenmer «buwomorus» Ha  ypoBHE CpEemHETO  OOIIETO
oOpa3oBaHMsi  3aBepIIacT OWOJIOTMYECKOE OOpa3oBaHWE B  IIKOJIE U
OPUEHTHPOBAH HA PACIIUPEHUE U YIIIyOJieHHe 3HAHUM 00yYarOIUXCs O KUBON
pPUPOJIe, OCHOBAX MOJIEKYJSIPHOH M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHH U
OMOJIOTHM Pa3BUTHUS, T€HETUKHU, CENIEKLIHUH, OMOTEXHOJIOTUH, 3BOJIIOIMOHHOTO
YUEHHUS U IKOJIOTUH.

Nzydyenne yudebHOro mpenmera «buonorus» Ha yriayOJI€eHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYaIOUIMXCA K MOCIEAYIOUIEMY MOJTYYEHHUIO
OMOJIOrHMYecKOro 0o0pa3oBaHHMA B By3aX M OpraHU3alUsSX CpPEIHEro
npodeccuoHabHOTO 00pa3oBanHusa. OCHOBY €ro COJAEpXKaHUS COCTaBISET
cUCTeMa OMOJOTMYECKUX 3HAHHUM, MOMYyUYEHHBIX NMPU U3YYEHUH 00yYaroIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKUX pa3[eioB OWONOrMH Ha YpOBHE



OCHOBHOTO o0miero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOIYYalOT
pasButue. Tak, paciipeHbl U yriryOJieHbl OMOJIOrMYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHM3Me€  YeJOBEeKa,  OOLIMX
3aKOHOMEPHOCTSIX ~ JKU3HH, JIONOJHUTEIbHO BKIIIOUEHBI OHMOJIOTHYECKUE
CBEJCHMSI NPUKIATHOTO M TOHCKOBOIO XapakTepa, KOTOpbIe MOXKHO
UCIIOJIK30BaTh KaK OPHUEHTHPHI I TOCJIEAYIONEro BBhIOOpa Mpodeccuu.
Bo3moxHa Takxke WHTErpanusi OMOJIOTHYECKUX 3HAHUUA C COOTBETCTBYIOIIMMU
3HAHUSAMHU, TMOJTYYEHHBIMH OOYYAIOUIMMHCS TMPH H3yYeHUH (U3HKH, XUMHH,
reorpaduu U MaTEMATUKH.

Ctpyktypa mporpammbl o yuebnomy mnpeamety "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI M SBOJIOIHMOHHBIM MOAXOJbl K H3YYEHHIO OHOJIOTHH.
CornacHO MM, U3Y4YalOTCs CBOICTBAa M 3aKOHOMEPHOCTH, XapaKTepHBbIC IJIs
’KUBBIX CUCTEM PA3HOrO YPOBHS OpPTaHU3AIMU, SBOIIOIMHA OPTaHUYECKOTO MUpa
Ha 3emie, COXpaHEHHs OHMOJOrMYecKOro pasHooOpasus rutaHersl. Tak, B 10
KJIaCCe M3y4YaloTCd OCHOBBI MOJIEKYJSIPHOM W  KIETOYHOM Ouosoruu,
HMOPHUOJIOTUN U OMOJIOTUU PA3BUTHSA, TEHETUKU U CEJICKIUHU, OMOTEXHOJIOTUHU U
CUHTETUYECKON OWOJIOTUH, aKTyaJIM3UPYIOTCS 3HAHUS OOydYaroluXxcsl 10
OoTaHWKE, 300JIOTHHM, aHaTOMUHW, Gu3nodorun demoBeka. B 11 kimacce
M3YYaroTCsl 3BOJIIOIMOHHOE YUEHHE, OCHOBBI 3KOJIOTHH U y4eHue o buocdepe.

VYueOnslii npeamer «buosorus» Npu3BaH 00ECHEYUTh OCBOEHUE
oOy4JaromuMucsi OUOJIOTUYECKUX TEOPUl W 3aKOHOB, WJACH, NMPUHIUIOB U
MpaBWJI, JIEKAIIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYyUYHOW KapTUHBI
MUpa, 3HAHUH O CTPOCHHH, MHOTOOOPAa3UH U OCOOEHHOCTAX KJIETKH, OpraHu3Ma,
MOMYJISIIUY, OMOIIEHO3a, KOCUCTEMBI, O BBIIAIOIIUXCSI HAYYHBIX TOCTHXKEHUSX,
COBPEMEHHBIX  MCCJIEIOBAaHUSAX B  OHMOJOTMHM, NPUKIATHBIX  aCIEKTax
Ouonoruueckux 3HaHMWA. J[Isg pa3BuTHS UM THOJJEpKaHMS — MHTEpeca
oOydaromuxcsi K  OHOJOrMM  HapsAay CO  3HAYUTEIbHBIM  00BEMOM
TEOPETHYECKOT0 MaTepuaga B COJACPXKAHWM IPOTPaMMbl [0  OHOJIOTHH
NPELYCMOTPEHO 3HAKOMCTBO C MCTOPHCH CTaHOBJICHUS W PasBHTHsS TOM HIIHM
MHOM 00jacTu OMOJOTHH, BKJIAJAOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
perieHne BaKHEHIIINX OMOJIOTUYECKUX U AKOJIOTHYECKUX MPOOIIEeM.

Lenp wusyuyenuss yueOHoro mnpeamera «buonorus» Ha yriyOIEHHOM
YpOBHE — OBJaJ€HHE OOYyYalOIIMMHUCA 3HAHUAMH O  CTPYKTYpHO-
(GYHKIIMOHATBHOW ~ OpPraHu3allid  JKUBBIX CHCTEM  pa3HOro paHra u
NpUOOpEeTEeHNEe YMEHUHN UCTIOIb30BaTh 3TH 3HAHUS B POPMUPOBAHUU UHTEpECa K
omnpenenéHHol 00JacTH MPOQPECCHOHATIBHONW NIeATeLHOCTH, CBS3aHHOU C
Ouosnorueil, WIM K BBHIOOPY Y4YeOHOTrO 3aBeleHUs Uil TMPOAOJDKEHUS
OMO0rHYecKOro o0pa3oBaHusl.

JlocTmkeHnne 1end u3ydeHus ydeOHoro mpenMera «buonorus» Ha
yrayO0a€HHOM ypOBHE 00€CTIEYNBACTCS PEIICHHEM CIISIYIOUINX 3a1a4:

OCBOCHHE OOYYArOIIMMHUCS CHUCTEMbl OHMOJIOTMYECKHX 3HAHUK: 00
OCHOBHBIX OHOJIOTMYECKHUX TEOpHUAX, KOHUEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBUJIaX, COCTABISIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHY MHUpPA; O CTPOCHHH, MHOTrooOpa3uu H OCOOEHHOCTSIX
OMOJOTrMYECKUX CUCTeM (KJIETKa, OpraHu3M, MOMYJSALUs, BUI, OMOTEOleHO3,
ouocdepa); O BBIJAIOLUIUXCA OTKPBITUSIX U COBPEMEHHBIX HCCIIEOBAaHUSIX B
OHOJIOTHH;

O3HAaKOMJIEHHE OOYYaroIIMXCS C METOJAaMHU IO3HAaHUS JKUBOW MPUPOIBL:
UCCIIEIOBATEIbCKUMH METO/aMU OHOJIOTUYECKHX HayK (MOJEKYJISIpHOU H
KJIETOYHOU Ouoyoruu, SMOpPHOJOTHM M OWOJIOTMM pPa3BUTHS, T€HETUKH U
CEJIEKIIMM, OHOTEXHOJOTMH W CHUHTETHYECKON OWOJIOTHH, MalCOHTONOTHH,



HKOJIOTMH); METOJaMU  CaMOCTOSITENIFHOTO  TMPOBEACHUS  OMOJOTHYECKHX
WCCICIOBaHNM B Jlabopatopuu W B Tmpupoae (HabmroIeHue, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYaAIOUIUMHUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAMTbh,
aHAJIM3UPOBATh M HUCIIOJIB30BATh OMOJOTUYECKYI0 MH(OPMAIIHIO; TOIB30BATHCS
OHMOJIOTrMYEeCKON TEPMHHOJIOTHEH M CUMBOJIMKOM; yCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M COIMAIBbHO-3KOHOMHUYECKUMU M 3KOJIOTHUYECKUMU
npo0iieMaMy 4eJIOBEYECTBA; OLEHUBATh MOCIEACTBHUS CBOEH JESATEILHOCTH IO
OTHOIICHUIO K OKpY>Kalolllel MPHUPOIHOI cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYIKAIOIIWX JIIOJICH; OOOCHOBBIBATH U  COOMIOJATh  MEPHI
npoUIakTUKU UH(PEKIIMOHHBIX 3a00JIeBaHUMA, MTpaBUiIa MOBEJACHUS B MPHUPOJIE
U obOecrieueHus: 0€30MAaCHOCTH  COOCTBEHHOM  JKM3HEIESATEIBHOCTH B
Ype3BbIYAIHBIX ~ CUTyalUsX MPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTeprU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pazBuTMe |y OOYy4YalOIIMXCS  MHTEJUIEKTYaldbHBIX U  TBOPYECKHUX
CIOCOOHOCTE B TMpollecce 3HAKOMCTBA C BBIJAIOLIMMUCS OTKPBITUAMU U
COBPEMEHHBIMH HCCIIEJOBAHUSIMU B OMOJIOTHH, PELIaeMbIMU €10 MPOOIeMaMH,
METOJI0JIOTHEN OMOJIOTHYECKOTO UCCIIEIOBaHMUS, MIPOBEJICHHUS
HKCIIEPUMEHTAJbHBIX  MCCIEAOBAaHUM, peHIeHHs OHOJOTMYECKHX  3ajad,
MOJIETTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U MPOLIECCOB;

BOCIUTAHHUE Y 00YYAIOIIMXCS IIEHHOCTHOTO OTHOIIEHUS K KMBOW MPHUPOJIE
B ILIEIOM M K OTICIbHbIM €€ O0OBbeKTaM H SBJICHUSIM; (HOPMUPOBAHHE
HKOJIOTMYECKOM, TeHETUUYECKOM I'PaMOTHOCTH, OOIEH KyJbTypbl MOBEICHUS B
MPUPOJIE; MHTETPALIMH €CTECTBEHHO-HAYYHbIX 3HAaHUH;

npuoOpereHue OOyYarOIUMHUCA KOMIETEHTHOCTH B  palllOHaJIbHOM
MPUPOIONOIB30BaHUU (COOIOCHHE MPABHJI MOBEACHUS B MPHUPOJIE, OXPaHbI
BHUJIOB, J3KOCHCTEM, Ouocdepbl), COXpaHEHWH COOCTBEHHOTO 370POBbS U
3I0POBbSl  OKpY’Kalolmux Jirojed  (coOmoneHus Mep  IpodUIaKTUKU
3a00JIEBAHHUIA, oOecrieueHue 0€30IMacCHOCTH KU3HEIEATEIbHOCTU B
Ype3BbIYAITHBIX CUTYAlUSAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCIIOJIH30BaHUs OMOJIOTHUECKUX 3HAHUM M YMEHUI B IIOBCETHEBHOW KU3HH,

CO3/IaHH€ YCJIOBUM Ui  OCO3HAHHOIO  BbIOOpa  OOydYarOIIMMUCS
VHJIUBUY AJIBHON oOpasoBatenbHON TPACKTOPUH, CIOCOOCTBYOMIEH
nocieayomeMy npodeccnoHaIbHOMY CaMOOMNPEIEICHUIO, B COOTBETCTBUH C
WHANBUAYATbHBIMU HHTEPECAMH U MTOTPEOHOCTAMU PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX Ha M3yuyeHUE OHOJOTMM Ha
yrayOJeHHOM YPOBHE cpenHero oomiero oopazoBanusi, coctasiser 204 vaca: B
10 xmacce — 102 yaca (3 yaca B Henemo), B 11 kmacce — 102 gaca (3 4gaca B
HEJICJTIO).

OT60p opraHuU3aIMOHHBIX (HOPM, METOMIOB M CPEICTB OOYUCHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHEIU(PUKU €r0 COAEp KaHUs U HAIPaBICHHOCTH Ha
MPOJOJKEHHE OHOJOTHYECKOT0 00pa3oBaHWs B OpPraHU3alUsAX CPEIHEro
MPOQ)eCCUOHAILHOTO U BBICIIET0 00pa30BaHMUs.

OO0s13aTeNbHBIM  YCIOBUEM MPH O00y4YeHHH OHOJOTMU Ha yriayOaéHHOM
YPOBHE SIBJISIETCS MPOBEJICHUE JTAOOPATOPHBIX U MpakTHuecKux pador. Taxxke
ydqacTue  OOydYaromMXCsi B  BBIMOJHEHMH  TNPOEKTHBIX W y4eOHO-
HCCIIEIOBATENIbCKUX pabOT, TeMaTHKa KOTOPBIX ONpEeNeNseTcs Y4YUTelleM Ha
OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUUYECKUX PECYpCcOB U  MECTHBIX
IIPUPOJIHBIX YCIOBUM.



Peanu3anus BOCIUTATEIbHOI0 KOMIIOHEHTA HA YPOKax OMoJIoruu

(hopMHUpPOBaHNE POCCHICKUX TPATUITMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COIMOKYJIbTYPHBIX IICHHOCTEH, OTHOIICHUE K OMOJIOTUH KaK K BAXKHOU
COCTAaBJISIFOLIEN KYJIBTYPbI, TOPAOCTH 3a BKJIaJ POCCUUCKUX U COBETCKUX
YYEHBIX B Pa3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH;

BOCIIUTAHUE Y YUAIIMXCS JOTUYECKOU KYJIbTYPbl MBIIUIEHUS], CTPOTOCTH
U CTPOMHOCTH B YMO3aKIKOUYEHHUSIX;

FOTOBHOCTh  OLIEHMBAaTh MOBEICHUE W TMOCTYNKH C MO3HUIUHU
HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOMN KYJIbTYPBI;

CIIPaBEJIMBOCTb U YECTHOCT.



COILEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue TporpaMmbl, BbIIEJIIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJilapcTBeHHOI utoropoi arrecraiuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHass Ouonoruss — KOMIUIEKCHasi Hayka. KpaTkas wucropus
pa3Butus Ouonoruu. buonorumueckne Hayku M HM3ydaeMble HUMH TPOOJIEMBI.
@DyH/1aMEHTAJIbHbIE, NPUKIAJAHBIE W IOHCKOBBIE HAay4HbIE MCCIICJOBAaHUS B
OMOJIOTHH.

3HaueHue OWOIOTMHM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HaydyHOM KapTuHbl Mmupa. Ilpodeccuun, cBs3zaHHble ¢ Ouosiorueld. 3HayeHHE
OMOJOTHH B NPAKTHUYECKON MAESITENbHOCTH 4YEJIOBEKAa: MEIULUHE, CEeIbCKOM
X0351MCTBE, TPOMBIIUIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHCcTpauuun

[Toptpetsr: Apuctorenn, Teodpact, K. Jlunnmeir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mengens, B. U. Bepunaackuir, U. I1. Ilasnos, 1. U.
Meunukos, H. 1. BaBunos, H. B. Tumodeen-Pecorckmii, /[)x. Yorcon, @.
Kpuxk, . K. benses.

TaGnumpr 1 cxembl: «CBsA3b OMOJIOTHUH C APYrMMH Haykamm», «Cucrema
OMOJOTHYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3y4YeHHE

KuBble cucTeMbl Kak MpeaMeT u3ydeHuss Ouonoruu. CBONCTBA JKMBBIX
CUCTEM: EIMHCTBO XHWMHMYECKOIO COCTaBa, AUCKPETHOCTb U LEJIOCTHOCTD,
CJIO)KHOCTh U YINOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHHU3aLus,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHH OpraHu3aluy >KUBBIX CHCTEM: MOJICKYJSIPDHBIA, KJIETOYHBIMU,
TKAaHEBBIM,  OPraHU3MEHHBIM,  IONYJSALUOHHO-BUIOBOM,  3KOCUCTEMHBIN
(OuoreoneHotuueckuii), Ouocdepupiii. Ilponeccsl, MPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE NMPHU3HAKKU XKUBOTO. JKU3HB Kak (popma cyliecTBOBaHUS
Marepuu. Hayku, wu3ydaromme JKHBbIE CHUCTEMBl Ha pa3HbBIX YPOBHAX
OpraHHU3aLHH.

N3ydenue xuBbIx cucteM. MeTonbl 6nonoruueckoi Hayku. Habmonenue,
U3MEpPEHNEe, DOKCIEPUMEHT, CHCTeMaru3auus, MertaaHanus. [lonstue o
3aBUCMMOWM M HE3aBUCUMOW mepemMeHHou. [lmaHupoBaHue >sKCHEpUMEHTA.
[TocranoBka u mpoBepka runote3. Hynesas runoresa. [lonstue BbIOOpKHU U €€
J0CTOBEpHOCTh. PazOpoc B Oumosormuecknx maHHbIX. OIeHKa TOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yabTaTOB. [IpUUMHBI HCKaKEHUS PE3YIbTATOB HKCIIEPUMEHTA.
ITIoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuupr 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buosornueckue
cucteMbl», «CBONCTBAa XMBOM MaTepum», «YPOBHH OPraHU3ALMH KUBOU
npupoas, «CTpoeHHe KXUBOTHOW KIETKW», «TKaHW KHUBOTHBIX», «CHCTEMBI
OpPraHoOB YeJIOBEUYECKOro opranusmay, «buoreonenosy, «buochepar, «Metoab
W3YUYEHUS KUBOU IPUPOIBDY.

O6opynoBanme: jabopaTopHOoe  000pyIOBaHWE JJII  MPOBEICHHUS
HaOII0ICHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas pabGora «Vcnosp30BaHUE pa3IMYHBIX METOAOB IPHU
W3YUYEHUU KUBBIX CUCTEM).

Tema 3. buoJsiorust KJIeTKH



Knetka — crpykrypHO-QyHKIMOHANBHAS enuHuIa >XuBoro. Hcropus
oTkpbiTus kietku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHHSI COBPEMEHHOI
KJIETOYHON TEOPUHU.

MeToapl  MOJEKYJISpHOW W KIETOYHOM OWOJIOTMH: MHKPOCKOTIHS,
xpomatorpadus, 31ekTpodopes, METOJI MEYEHBIX aTOMOB, AU(depeHIINATBEHOE
HneHTpudyrupoBanme, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Kiemok.  DIEKTpOHHAass  MUKpockomnus.  Kongokanvnas — MUKpockonus.
Bumanvhoe (npusicusnennoe) usyuerue Kiemox.

JeMmoHCcTpanumn

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

Tabmumst  u cxembl:  «CBETOBOM  MHUKPOCKOM»,  «DJIEKTPOHHBIN
MUKpPOCKOI», «IcTopHs pa3BUTUS METOA0B MUKPOCKOITHID.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOINPENApaThl PaCTUTENIbHBIX,
’KUBOTHBIX U OAKTepUATbHBIX KIETOK.

IIpakTuyeckas padora «l3ydyeHne MeTOMOB KIETOUYHON OuonOrUn
(xpomatorpadusi, anekrpodopes, muddepeHnransHOe TEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHn3anus KJIeTKH

XUMHYECKHIN COCTAB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boga u €€ ponb Kak pacTBOPHUTENIS, PearcHTa, y4acTue B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOPETy AU, MuHepaabHble BEIECTBA KIETKH, UX OUOJIOTHYECKast
poJib. POib KATHOHOB M @aHHOHOB B KIIETKE.

Oprannueckre BeLIECTBA KJIETKU. buosornueckue mnonumepsl. benku.
AMUHOKUCIOTHBIH cocTaB  0enkoB. CTpyKTypbl O€JIKOBOH  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oelika, NENTUIHAs CBA3b. BTopuYHas, TpeTUYHAs,
yeTBEepTUYHAsI CTPYKTYphl. JleHaTypanusa. CaoiictBa OenkoB. Knaccuduxarus
6enkoB. buonornueckue pyHkuu 0eiaKkoB. /Ipuonul.

VYrneBoapl.  MoHOcaxapuabl, — JIUCaxapuibl,  OJHMrocaxapuipl U
nonucaxapuabl. OOmMil MiaaH CTPOEHUS U (PU3UKO-XMMUYECKHE CBOWCTBA
yIaeBo10B. buonornyeckue GyHKIMH yTIEBOIOB.

Jlumunel.  T'wapodunbHo-ruapodoOHbie  cBoiicTBa.  Kiaccupukanms
munuaoB. Tpurmuuepunsl, Gochonunuasl, BOCKU, crepouisl. buonoruueckue
¢ynkun aunuaoB. OOmIe CBONCTBA OMOJIOTUYECKUX MEMOpaH — TEKy4decTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MOy IPOHUIIAEMOCTb.

Hyxneunnoseie kucinotel. JJHK u PHK. CTpoeHne HyKI€HMHOBBIX KHCIOT.
Hyxneotunpl. [Tpuamun kommiementapuocta. [Ipasmio Yapradda. Ctpykrypa
JNHK — nBoitHas cnmpans. MecToHaxoxaeHne W Ouoyiormdeckue (PyHKITUU
JAHK. Buaer PHK. ®ynkuuu PHK B knetke.

Crpoenune Monekynbsl AT®. Makpospruueckue cBsi3u B Mojekyine ATO.
buonoruueckue pynkunn AT®. BoccraHOBIIEHHBIE TIEPEHOCYNKHY, UX (PYHKINUN
B KJIeTKe. /[pyeue wuykneozuompughocpamvr (HT®). CexBenupoBanme J[HK.
MemoOvl eenomuxu, mpaHCKpunmoMuKku, NPomeoMuKuU.

CrpyktypHast ~ Ouosorus:  OHMOXMMHYECKHME U  OHodU3HUECKHe
UCCJIEIOBAaHUsI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTypbl OHOMOJIEKYI.
Mooenuposanue cmpykmypel u  Qynkyuii OUOMONEKYA U UX KOMRIEKCOS,
Komnvromepueii  ousaiin  u  opeanuveckuii cunme3s OUOMONEKYN U UX
HeNnpupoOHbIX AHANO208.

JlemoHCcTpanumn



IHoprpersr: JI. Ilommnr, Ix. Yorcon, ®. Kpuk, M. VYwunkuuc, P.
@panxnvl, @. Canrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XHMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEH.

Tabmumpst u cxemsl: «lleproguueckas TabaMIIa XUMUUYECKHX SJIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIbI», «BemiecTBa B COCTaBe OpraHu3MoBy, « CTpoeHue
MOJIeKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJEKYIb», «CTpOE€HUE MOJEKYII
yrieBoJoBy», «CTpoeHue MOJEKyJa JIMMHI0B», «HyKJIEeHMHOBBIE KHUCIOTBIY,
«CtpoeHne Monekysbl ATOy.

OO6opynoBanne: XUMAYECKas OCya U 000pyA0BaHHE.

JlabopaTtopnas paGora «OOHapyxeHHEe O€JIKOB C  MOMOIIbIO
Ka4E€CTBEHHBIX PEAKLIAI.

JlaGopaTtopnass paGora «lccienoBaHu€  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX M3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 PYHKIMH KICTKH

Tunel KIETOK: 3yKapHOTHYeCKas M Mpokapuotnueckas. CTpyKTypHO-
byHKIIMOHANTBHBIE 00pa30BaHUS KICTKH.

CtpoeHune mpoKaprOTHYECKOW KieTku. Kierounas cTeHka OakTepwili U
apxeil.  OcoOeHHOCTHM  CTpOeHHs  TerepoTpoHoil U aBTOTPOPHOMN
MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKAapHOT B OMOIIEHO3aX.

Ctpoenne u  (yHKUMOHMpPOBAHHE  JYKAPUOTUYECKOM  KIJIETKH.
[Tna3zmatnueckas memOpana (miasmaniemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIOPT BEWIECTB 4Yepe3 IJIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbI (nudPy3ust, obdneruénnas aud¢ysus), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponunaemocts MemOpansl. Paborta
HATPUN-KAJTMEBOr0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aromuTo3. DK30IUTO3.
Knerounas crenka. CtpykTypa ¥ (GYHKIUM KJIETOYHOW CTEHKH PACTCHHIA,

rpuooB.
[Murorutazma.  Iluto3ons.  Ilutockener.  JIBuKeHHWE  IUTOIMIA3MBL.
Opranou bt KJIETKH. OnHomMemMOpaHHbIE OpraHoOUbI KJIETKHU:

snpomasmarudeckas cetb (OI1C), anmapar ['oabkK, TM30COMBI, HX CTPOEHUE
u (yHKuuu. B3anMocBsa3b 0HOMEMOpaHHBIX OPraHoOUAOB KieTku. CTpoeHue
IPaHYJSIPHOTO peTuKyiyma. Mexanusm nanpaenenus 6enxos ¢ IIIC. CunHTte3
pacTBOpUMBIX O0enkoB. CHHTE3 KJIeTOUHbIX MeMOpaH. [ nagkuil (arpaHysipHbIil)
SHAOIUIa3MaTHUeCKUl peTukyinyMm. CekperopHas (yHKUuUs anmaparta ['oybmki.
Moougukayus benxos ¢ annapame I onvoxcu. Copmupogka 6enxkos 6 annapame
Tonvoorcu. TpancmopT BemiecTB B KJIETKE. Bakyoln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpraHOWIBl  KJIETKA: MHUTOXOHAPUH, TIIACTHUIBI.
Ilpoucxooicoenue ~ mumoxonopui  u  naacmud.  Cumdbuocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue #u (QPyHKIIMM MHUTOXOHIPUN W
wiactul. [lepBuyHble, BTOPUYHBIE U CJIOKHBIE TIACTUABI (POTOCHHTE3UPYIOLINX
3YKapHuOT. XJIOPOILIACTHI, XPOMOILUIACTBI, JICMKOILIACTHI BHICIIUX PACTCHUM.

HememOpanusie  opranounpl  kinetku  Ctpoenue u QyHKUMH
HEMEMOpaHHBIX  OpPraHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounsvie
Qunramenmol. MukpoduIaMeHTbl. AKmuHosbie MUKpoguiamernmsi. MplllIedHbIC
KIETKU. AKMUHOBbIe KOMNOHEHMbl HeMblueyHblX KlemoK. MUukpoTpyOOuKH.
Knerounsnii uentp. CTpoeHHe W JBIKEHHE JKTYTUKOB M  PECHHUYEK.
MuxkpotpyOouku uurtoruia3mbel. LlenTpuons. benku, accoyuuposanmvie ¢
MUKpoguiamenmamu u Mukpompybouxamu. Momopusie 6enxu.



Anpo. O6onouka siapa, XpOMaTUH, KapUOIIIa3Ma, SAPBIINIKH, UX CTPOCHHUE
u ¢yHkuu. SnepHsiit 6enKoBbI MaTpukc. [IpocTpaHCTBEHHOE PACIIONIOKEHHE
XpOMOCOM B HHTepha3zHOM sape. Jyxpomamun u eemepoxpomamun. benku
XpOMaTuHAa — TUCTOHBL. J{unamuxa s0epHou 060104ku 6 mumose. Adepmbiil
MPAHCnopm.

Kierounsle BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapuoT (pacTUTEIHHOU, )KUBOTHOM, TPUOHON).

JemoHCcTpanuun

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

TaOmumpr u cxembl: «CTpoeHHE SYKApUOTHYECKON KIETKW», «CTpoeHue
KUBOTHOM  KJeTku», «CTpoeHHne pacTUTEIbHOW KIeTKn», «CTpoeHue
MUTOXOHIIPUIY, «SA1po», «CTpoeHrnEe TPOKAPUOTUYECKOMN KIIETKIY.

OO0opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPONPENApaThl PACTUTEIbHBIX,
’KHUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepUalIbHbBIX KIETOK.

Jladboparopnasi paGora «Jl3yueHue CTpOEHHS KIETOK pa3IMYHbIX
OpraHU3MOB).

IIpakTnueckas padora «l3yueHue CBOICTB KIETOUHON MeMOpaHbD».

JladoparopHasi padora «/ccnenoBaHue Mmia3Moiu3a U JIEMIa3Moian3a B
PaCTUTEIbHBIX KIETKAaX).

IlpakTuyeckas pabGora «/3yueHue JBWKEHHMS LMTOIUIA3Mbl B
PaCTUTEIbHBIX KIETKAaX).

Tema 6. O0MeH BellecTB M NPeBpallleHUE JHEPTUM B KJIeTKe

AcCCUMWIISIIIMSL M TUCCUMWIALIMS — JBE CTOPOHBI MeTa0oiau3Ma. THUIbI
oOMEeHa BEILIECTB: aBTOTPO(HBIM M TreTepoTpodHbI. YdacTue KHCIOpoAa B
OOMEHHBIX Mpolieccax. JHEPreTHueckoe oOecreueHne KIETKU: MpEeBpalleHue
AT® B o0OmenHbix mnponeccax. DEpMEHTATUBHBIM XapakTep peakiui
KJIeTOYHOro MeTabonu3ma. PepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M
neiictBust.  Kodepmentsl. Otiauuus  (QEepMEHTOB OT  HEOPTraHUYECKHX
KaTaJu3aTopoB. benku-akTuBaTOphl W OENKU-UHTHOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH (pEpMEHTATUBHBIX PEAKLIUNA OT Pa3INUHbIX (PaKTOPOB.

IlepBuuHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB B KIETKE. DOTOCUHTES.
Anoxcuzennviti u oxcucenuviti pomocunmes y oaxkmepuii. Ceemocobuparowjue
NUCMEHMbl U NUSMEHMbl peakyuoHHo2o yewmpa. Poab XJIOpOIIacToB B
npoiiecce ¢poTocunteza. CpetoBas U TeMHOBast (azbl. Pomoovixanue, Cs., Cy u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH,  (oTOCWHTE3a. BrnusHue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HaYEHHE (POTOCHHTE3A.

XEeMOCHUHTES. Pa3znooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuIMpyomue 0akTepuu, Keae300aKTepuu, cepodaKTeprn, BOAOPOIHbIC
OaxkTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspobHble opranu3mbl. Bunsl 6poxenus. [IpoaykTsl OposkeHus U uX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHbIe OpPTaHU3MBI. Orarbl HYHEPIETUYECKOTO oOMeHa.
[ToaroToBuTenpHBIA 3Tan. [MKONMM3 — OECKHUCIOPOAHOE PpACIICIIIICHUE
JIFOKO3BI.

buonornueckoe OKUCIEHUE, WU KJIETOYHOE AbIXaHue. Pojib MUTOXOHIpUI
B Iporeccax OHOJIOTMYECKOTO  OKHCIeHHs. [luknmdeckue  peakiuu.
OxucnurensHoe GochopuupoBaHue. OHepeus MeMOPAHHO20 2epadueHma
npomonos. Cunmes AT®.: paboma npomonnou ATD-cunmasvl. [IpenmyiecTra
a’poOHOrO0 MyTH OOMEHa BEHIECTB IMepen aHa’poOHbIM. P(HEKTUBHOCTH
HHEPreTUUECKOro oOMeHa.



JemoHCcTpauuun

[Toprpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumst u cxembl:  «@DoTOCHHTE3», «DHEPreTUYECKUNH OOMEHY,
«buocunres 6enka», «CtpoeHue hepmMeHTa», « XEMOCHHTE3Y.

O0opynoBanue: CBETOBOI MUKPOCKOII, o0opyoBaHue TUIS
IIPUTOTOBJIEHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl)».

JlabopaTopnass paGora «l3ydyenue (epMEHTATUBHOTO pacCIlEIICHHS
IEPOKCHUA BOJIOPOJA B PACTUTENIBHBIX U JKUBOTHBIX KIETKAX).

JlabopaTtopnass pabGora «CpaBHeHue mporeccoB (HOTOCHHTE3a W
XEMOCHHTE3a.

JladoparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHHS U IBIXAHHS.

Tema 7. Hacaencreennass uHopManus U peanusanus e€é B KiIeTKe

Peakuuum wmaTtpuyHOro cunHtesa. IIpuUHIMO KOMIUIEMEHTapHOCTH B
peakiusx MaTpUYHOTO CHHTE3a. Peanusaius HAacleJACTBEHHON HH(OpMAIIHH.
I'eneTnueckuit Kox, ero cBorcrea. Tpanckpunuus — matpuunbii cunre3 PHK.
[IpyHUIMIIBI  TPAHCKPUILMU:  KOMIUIEMEHTAPHOCTh, AaHTHUIAPAJLIIEIbHOCTb,
acuMMeTpu4HOCTh. Co3peganue mampuunvix PHK 6 sykapuomuueckou xiemxe.
Hexkooupyrowue PHK.

Tpancisimust u e€ sranbl. Yyactue TpancnoptHeix PHK B GuocuuTese
Oenka. YcnoBus OuocuHrte3a Oenka. KoauwpoBanue amMuHOKHCIOT. Poib
pubocoM B OMOCHHTE3E OerKa.

Cospemennvie npeocmasnenus o cmpoenuu eeHos. Opranusaius reHoMa y
IIPOKApHOT U 3YKApUOT. Peryisuus akTHBHOCTH I'€HOB Y IIpoKapuoT. ['unoresa
onepona (®. XKako0, XK. Mano). MonexynsapHvle mexanuszmvl IKCNPECcUul 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyiayuu padomul 2enog. Perymsuus
0OMEHHBIX MPOLECCOB B KJeTKe. KileTouHbIl TOMeocTas.

Bupycbsl — HeknerouHble (GOpPMBI JKU3HH W OONMraTHBIE TAapa3UTHI.
CtpoeHue MpoCThIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtii yukn J[HK-cooepocawux supycos, PHK-codepocawux eupycos,
baxmepuoghazos. Obpamuas mpancKkpunyus, pegepmasa, uHmezpasa.

BupycHbple 3a0oneBaHus 4YeNOBEKa, JKUBOTHbIX, pacteHuid. CIIN/I,
COVID-19, connanbHbie 1 METUITTHCKUE TPOOTIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6oavuux maccugos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oOaunvix. Hanomexmonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie yukyuu 6enrkos. Cnocobvl O0ocmasKu
JleKapcme.

JlemoHCcTpauumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuner m  cxembl: «buocuHTe3 Oenka», «l'€HEeTUUECKHH KO,
«Bupycs», «baktepuodarmy.

IIpakTHyeckas padora «Co3nanue MO BUPYyCay.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knetounslii numki, ero mepuonbl u perymsnus. WHtepdaza u MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MPOTEKaMuUX B nHTepdasze. [lonroroBka KieTku K
nenenuto. IIpecunrernueckuid  (MMOCTMUTOTHYECKUN), CHUHTETHYECKHU U
MOCTCUHTETHYECKHUM (IPEMUTOTHUECKUI) TIEPUOIbI HHTEP(A3bI.

Marpuunbsii cunre3 JJHK — penmmkanus. [puanune! perumkannn JTHK:
KOMIIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBI CHHTE3, aHTUIAPAILIIEIBHOCTb.



Mexanusm permkannu JIHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u

TeroMepaza. XpPOMOCOMHBIA HAOOp KIETKM — KapuoTum. JIUIUIOMAHBIN u
ramwionIHbIi  Habopsl xpomMocoM. ['omonornunsie Xxpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne knetkn — MHUTO3. CTaguM MHUTO3a M NPOUCXOISAIIME B HUX
npouecchl. Tumnbl Muto3a. Kaprokunes u TUTOKMHE3. bronornueckoe 3Ha4eHUe
MHTO3A.

Perynsuus MUTOTHYECKOTO LIMKJIA KiIEeTKU. [Iporpammupyemas kietouHas
ru0esb — anornTo3.

Knerounoe siapo, Xxpomocombl, (GyHKIMOHANIbHAS T€HOMHKA. Mexanusmobl
npoaugepayuu, ouppepenyuposxu, cmapenus u cudeau xiemox. «l{ugposas
K1emKkay» — ououHgopmamuyeckue mMooenu QyHKYuoOHUpOBanusl Kiemxu.

JdemoHcTpanuun

Tabnunpl u cxembl: «KU3HEHHBIA UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Perumkanus JJHK.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpomnpemnaparbl: «Muto3 B
KJIETKaxX KOPEUIKa JIyKa».

Jlabopatopnasi  paGora  «l3ydyeHHMe XpOMOCOM Ha  TOTOBBIX
MHKponpenaparax».

Jladboparopnasi paGora «HaOntoneHue MHTO3a B KIETKAX KOHYMKA
KOpPEIIKA JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OPraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U KU3HEAESATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIHU, APpyryue NpOTUCTHL. KOoNOHNAIbHBIE OPTAHU3MBI.

B3anmocCBsA3p 4YacTe MHOTOKIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpranusMm Kak eauHoe uenoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: 00pa3oBaTeNbHAs,
MOKPOBHAsA, MPOBOJSIIAs, OCHOBHAs, MexaHnueckasi. OCOOEHHOCTH CTPOCHMS,
GyHKIUI 1 paciooKEHUs TKaHEeH B OpraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUTEINAIbHAS,
COEMHUTENbHAsA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOoeHUs, QYHKIUN U
PAcCIIOJIOKEHUS TKAaHEN B OPraHax )KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHblE W IreHEpaTHUBHbIE OpraHbl pacTeHuid. OpraHsl U
CUCTEMbl OPIraHOB JKMBOTHBIX M 4YenoBeka. (DYHKUMM OpPraHOB M CHUCTEM
OpraHoB.

Omnopa Tena opranu3MoB. Kapkac pactenuid. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblii 1 BHYTpeHHUH ckeneT. CTpoeHue u
THIBI COCIUHEHUS KOCTEH.

JIBrokeHue  OpraHu3moB. JI[BHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB:
amMEOouaHOE, )KTyTUKOBOE, pECHUYHOE. [|BMKEHNE MHOTOKJIETOYHBIX PACTEHUM:
TPONM3Mbl M HACTHUU. /[BH)KEHHE MHOIOKJETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblIleyHas cucreMa. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue opranusmoB. [lormomenue BOABI, YIJIEKUCIOrO Tra3a H
MUHEpaJIbHBIX BEIIECTB pacTeHUsMU. [IuTaHnue *kuBOTHBIX. BHyTpHnonoctaoe
U BHYTPUKIETOYHOE MHIIeBapeHue. IIuTaHue MO3BOHOYHBIX KUBOTHBIX.
Otgenbl  NOUIIEBAapUTENBHOTO  TpakTa.  [IvineBapuUTEnbHbBIE  JKEJE3BI.
[InmeBapuTenbHas CUCTEMA YEJI0BEKA.



Jpixanne opranu3moB. [IpixaHue pacteHuil. JlpIxaHu€ KUBOTHBIX.
Huddys3us razoB yepe3 NOBepxXHOCTh KieTkH. KoxkHoe apixanue. [lpixaTenbHas
noBepxHocTh. JKaGepHoe u néroyHoe npixaHue. J[pIXaHuWE MMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKAa. OBOJIOLHMOHHOE YCJIOKHEHHE CTPOEHUS JIETKHX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTelbHas CHUCTEMa 4eloBeKa. MexaHnus3m
BEHTWISILMN JIETKUX Yy NTULl M MICKONMTAKOWMX. Perymanus apixaHus.
JIpIxarenbHbIe 00BEMBI.

TpaHcnopT BEHIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopr BemeCTB y JKMBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHsbl.
KpoBeHOoCHass cucTeMa NO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru kpoBooOpaieHus. DBOIIOLHOHHBIC
YCIOKHEHUSI CTPOEHUsS KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX JKWBOTHBIX.
PaGoTa cepana u e€ perynsmms.

Brigenenne y opranusmoB. Beinenenue y pacrenui. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyond. Opransl BbiaeneHus. OuibTpanus,
ceKkpenusi ¥ OOpaTHOE BCAaChIBAaHHE KaK MEXaHM3Mbl pabOThl OPraHoOB
BbiZieieHHsl. CBA3b TIOJIOCTM Tejla C KPOBEHOCHOW W BBIAEIHUTEIBHON
cucreMamu. BpiieneHue y I03BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHKIHOHUpOBaHKE HeppoHa. OOpa3zoBaHHe MOYH Y UEJIOBEKa.

3anmTa y OpraHu3MoB. 3allluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M LUCTHI MPOCTEHIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHUH.
Kyrukyna. CpeacrBa NacCUBHOM M XUMHUYECKOM 3aliUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M HMX NHPOU3BOJIHBIE.
3amuTa opranuzMa ot Oosesneld. UMmyHHas cucrema yenoBeka. Kiaetounsiit u
TYMOpaJbHbIA UMMYHHUTET. BpoxXAEHHBIN M npuoOpeTEHHBIN criennduueckuit
UMMYHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOro nMmyHurera (I1. Dpnux, ®. M.
bepuer, C. ToneraBa). BocnaauTenbHble OTBEThl OpraHu3MoB. Poib
BPOKIEHHOTO UMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxxumocte U perymauus y oprasusmoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszmpaxuMocTs M peryisus y
pacteHuid. PocToBbIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u pedrexkropHas perynsuus y >KUBOTHbBIX. HepBHas
cucteMa M €€ OTAeNbl. OBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOMU
CUCTEMBI y XUBOTHBIX. OTIENbI FOJIOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX.
Pednexc u pedpnexropras ayra. bezycinoBHbie U ycI0BHbBIE pe(IeKChI.

I'ymopanbHas perynsuns ¥ SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEIOBEKA.
JKenespl DSHIOKPMHHOW CHUCTEMBI M WX TOPMOHBI. /JlelicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucTeM. | umoramamo-runodusapHas
cucTeMa.

JemoHCcTpanun

IToptpert: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bofopocin», «bakrepun», «lIpocreiimmey, «Opraibl LBETKOBBIX PACTEHHID,
«CucreMbl OpraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIxX», « Tkanu pacrenuit», «Kopuessie cucremb», «CTpoeHue cTeOIs»,
«CTpoeHHEe JIMCTOBOM IUIACTUHKN», « TKaHU XKUBOTHBIX», «CKEJIeT 4eI0BEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas
cucremMa», «HepBHas cucrema», «Koxa», «MpblieuHas cucremay,
«BpinemurenpHas cuctemay, « JHAOKpUHHAs cucTeMay, «CTpoeHHE MBILILbDY,
«Ammynurer», «KumeuHonosnoctHele»y, «(Cxema MNHTaHUS  PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KUBOTHBIX», «CTpOEHHE THUIPBDY,



«CTtpoeHue miaHapuny», «BHyTpeHHee CTpOEHHUE T0KAEBOro yepBs», «HepBHas
cuctema poiO», «HepBHas cucrema narymkw», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrema nruny, «HepBHas —cucrema
MIIeKonUTamuX», « HepBHas cucrema yenoekay, «Peduexcy.

O0opynoBaHue: CBETOBOM MUKPOCKOIN, MUKPOIIPENAapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpenaparbl TKAHEH, PaKOBHHBI MOJUIFOCKOB, KOJUIEKLUU
HACEKOMBIX, UTJIOKOXKHUX, )KMBBIE 3K3EMIUISIPbl KOMHATHBIX PACTEHUH, repoapun
pacTEHUN pa3HbIX OTIEJIOB, BJIAXHBIC IpENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX >KUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy/noBaHuE MJisl JAEMOHCTPAallMd TOYBEHHOTO M BO3AYIIHOTO THUTaHUS
pacTeHMid, pacLIeIUIeHUs Kpaxmaja M OeNKOB Moja JeHCTBHEM (PEPMEHTOB,
o0opy/noBaHuE [UJIsl JEMOHCTpAllMM OMBITOB IO HW3MEPEHUIO >KU3HEHHOH
€MKOCTH JIETKMX, MEXaHHW3Ma JIbIXaTEJbHbIX JBUKEHUN, MOJEIH T'OJOBHOTO
MO3Ta pPa3JINYHbIX JKUBOTHBIX.

JladoparopHasi padora «/3yueHue TKaHel pacTEHUN.

JlaboparopHasi padora «/3yueHue TKaHel KUBOTHBIX».

JlaboparopHasi padora «/3yuyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecroioe (BKIII0Yasi BEreTaTUBHOE) U
nosioBoe. Bunmpl Oecrnonoro pa3MHOXEHHUS: IMOYKOBAHHME, CIOPYJIALUA,
(bparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3muHoxkenue. [lonoBeie KieTkU, uinu rameTsl. Meito3. Ctaauu
Mmenosa. IloBenenune xpomocom B Mmenose. KpoccnHrosep. buonormueckui
CMBICJI M€i103a U MOJ0BOro npouecca. Meio3 U ero MeECTO B KU3HEHHOM ITUKJIE
OpraHU3MOB.

IIpen3aponpimieBoe paszButhe. ['ameToreHe3 y KUBOTHBIX. llomoBbie
xene3pl. OOpa3oBaHME€ W pa3BUTHE TMOJOBBIX KieTok. CrepmaToreHe3 u
oorene3. CTpoeHue MOJOBbIX KIETOK.

OmnogoTBopeHrne W SMOPHOHAJIBHOE pa3BUTHE >KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanpbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS —
HayKa O pa3BUTUU OpraHu3MoB. Mopgoecene3z — oOna u3 2nauvix npobdrem
ambpuonocuu. Konyenyus mopgozcenos u mooenu mopgozenesa. Craauu
sMOpUOreHe3a JKMBOTHBIX (Ha mnpumepe Jsaryuiku). JpobOnenue. Tumbl
apoonenusi. /[lemepmunupogannoe U HeOEPMUHUPOBAHHOE  OpobJieHue.
bracmyna, munet 6aacmyn. OcoOEHHOCTH HOPOOJEHUS MIICKOMUTAONINX.
3apoAbIIIEBbIE JUCTKU (racTpyisuus). 3akjaJka OpPraHoB M TKaHEW W3
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BIMSHUME 4YacTel pa3BUBAKOLIETOCS
3apoapliia (AMOpHUOHATBFHAS MHAYKIHS). 3aKIa/iKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT MEpPapXUUYECKUX B3aMMOACHMCTBUUA Te€HOB. BiusHue Ha
SMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY>KAIOIIEH CPEIBL.

Poct u pa3Butue xuBoTHbIX. [locTamMOproHanbHbIN niepuoa. Ilpsimoe u
HenpsiMoe pa3BuTue. Pa3Butme ¢ meramopdo3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX >KMUBOTHBIX. BHOJOrM4ecKkoe 3HaY€HUE MPSIMOTrO M HEHNPSMOIo
Pa3BUTHS, UX PACIIPOCTPAHEHHUE B MPUPOJAE. THIIBI pOCTa KUBOTHBIX. PaKTOPHI
pPEeryJsiliud POCTa KUBOTHBIX M denoBeka. CTaauu MOCTIMOPHOHAIBLHOTO
pPa3BUTHS y )KMUBOTHBIX U uenoBeka. [leproael oHTOreHe3a yenoBeka. CrapeHue
U CMEPTh KaK OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pactenuid. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3oBaHue cHop B Ipoliecce Meilo3a.
['amerorenes y pacteHuil. OIJIONOTBOPEHUE W Pa3BUTUE PACTUTEIbHBIX



Opranu3MoB. J[BOWHOE OII0IOTBOPEHHUE y IIBETKOBBIX pacTeHuil. Ob6pazoBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeryJisiliii OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JemoHCcTpanumn

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

Tabmuubr u cxemsl: «BereratuBHOE pa3MHOXeHUEY», «Twumbl Oecmoaoro
pa3MHOXEHUs», «Pa3MHOXKEHNE XJIaMUIOMOHAbDY, «Pa3sMHOKEHHE 3BIIICHBD,
«Pasmuoxenue  tuape», «Menos», «XpomocoMmb», «l'amerorenesy,
«CTpoeHne AMLEKIETKN U CIIepMaTo30u1a», «OCHOBHBIE CTaUU OHTOIEHE3AY,
«IIpsmoe m Hempsmoe pasButue», «Pa3Burhe ManWckoro xykay», «Passurue
capaHun», «Pa3Butne mArymkw», «/[BoMHOE OIUIOAOTBOPEHHME Yy IBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJIHOAOJBHBIX M JIBYJOJIbHBIX PAaCTEHHII»,
«KW3HEHHBIN LMK MOPCKOM KamycTbD, <« KU3HEHHBIA LUK MXay,
«OKU3HEHHBIN UK NAITOPOTHUKAY, <« KU3HEHHBIN LIUKJI COCHBD.

O0opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIIpEnaparbl SIMUEKIECTOK U
CIEPMATO30UI0B, MOJIENb «LIMKI pa3BUTHUS JATY LK.

Jlabopatopnasi paGora «l3yyeHue CTpOEHUs NOJOBBIX KIETOK Ha
rOTOBBIX MHUKpOIIpenaparaxy.

IIpakTHyeckas padora «BpIsBIeHUE NMPU3HAKOB CXOJACTBA 3apOAbILIEH
ITO3BOHOYHBIX )KUBOTHBIX).

Jladoparopnasi padora «CTpoeHHE OpPraHOB pPa3MHOKEHHS BBICIIMX
pacTeHum».

Tema 11. I'eHeTMKa — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH
OPraHU3MOB

WcTtopusi CTaHOBIEHUS M Pa3BUTHUA TEHETHKUM Kak Hayku. Paboter I
Mengens, I'. ne ®pusa, T. Moprana. Poip 0TeuecTBEHHBIX YUEHBIX B PA3BUTHU
reHetuku. Padoter H. K. KomproBa, H. Y. BaBunora, A. H. benosepckoro, T
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETHMYECKHE TIOHATHSI W  CHUMBOJBL. [ 'OMOJIOTMYHBIE
XPOMOCOMBI, aJUIEJIbHBIE T'€HbI, AJIbTEPHATUBHbIE MPU3HAKW, TOMUHAHTHBIN U
pEleCCUBHBIN MpPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JIUHUS, TUOPUIIBI,
reHotun, @eHotun. OCHOBHBIE METOABl TEHETHUKU: T'HOPUAO0IOTHYECKUA,
LIATOJIOTUYECKU I, MOJIEKYJIIPHO-TEHETUYECKH.

JemoHCcTpanuun

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. W.
Basunos, A. H. benozepckuit, I'. [I. Kapneuenko, 0. A. @ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuupl 1 cxeMbl: «MeToabl TeHETUKW, «CXEMbI CKPELIUBAHUSD.

Jladoparopnasi padora «/[po3oduna Kak OOBEKT TEHETHUYECKHX

HCCIICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH
MounorubOpunnoe ckpemmuBanue. [lepBbiii 3akoH Menzgens — 3aKoH

eAMHOO00pa3usi TUOPHUIIOB TMEPBOTO TOKOJIeHUs. [IpaBmio mOMUHUPOBAHWUS.
Bropoii 3akoH MeHzenss — 3aKOH paculieryieHusl Tpu3HakoB. L{uromornyeckue
OCHOBBI MOHOTHOPHTHOTO CKpenuBaHus. [ umores3a 4ucTOThI raMer.

Ananusupyrolee CKpELLUBAHUE. [IpoMeKyTOUHBIN XapaxkTep
HacJIe0BaHus. Paciiernienrne Npu3HakoB IPU HENOJIHOM JIOMUHUPOBAHUU.
HuruOpuaHoe ckpemmBanue. Tpernii 3akoH MeHzaens — 3aKoH

HE3aBUCHUMOTI'O HacCJICAOBaHUA IIPHU3HAKOB. ]_II/ITOJ'IOFI/I‘-IGCKI/IG OCHOBbBI
I[I/IFI/I6pI/II[HOFO CKPCIINBAHUAA.



CuerieHHoe  HacneioBaHue mnpus3HakoB. Paborer T. Moprana.
CuerieHHOE HAcJIeJOBaHUE T€HOB, HApyLIEHUE CLEIUICHUS MEXIy TIeHaMHu.
XPpOMOCOMHasI TEOpHUSL HACIIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIA MEXAHWU3M ONPEAEICHUS MOJIA. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M  TE€TEpPOraMeTHbIM  MOJL
I'eneTnueckas CTpPyKTypa HOJIOBBIX XpoMocoM. HacinenoBaHue NpHU3HAKOB,
CLICIJICHHBIX C TIOJIOM.

I'enotnn kak wnenoctHas cucrema. l[limeroTponuss — MHOKECTBEHHOE
NercTBUE TeHa. MHOKECTBEHHBIM ajulesin3M. B3anMoaencTBue HEauleNIbHBIX
reHoB. KommuiementapaocTs. Onucras. [lonumepus.

I'eHeTMUEeCKUI KOHTPOJIb PA3BUTHUS PACTEHUMN, )KUBOTHBIX M YEJIOBEKA, a
TaKk)Ke (PU3MOJIOTMYECKUX IPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIHI.
['eHeTnyeckue MeXaHHW3Mbl CHUMOMOIE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO3MH — TapasuT» U «XO35MH — MHKpPOOMOM». ['€HeTHYEeCKHe acleKThbl
KOHTPOJISI 1 U3MEHEHUS HACJIEICTBEHHOM NH(POPMAIK B TOKOJICHUSIX KIETOK U
OpPraHU3MOB.

JemoHCcTpanumn

IToprpetst: I'. Mennens, T. Mopras.

Tabmuupr u cxemel: «IlepBblii U BTOpOil 3akoHBI MeHaens», «Tpetuii
3ak0oH  Menzaensa»,  «AHaim3upymolee — ckpemuBanue»,  «HenosHoe
JOMUHUpPOBaHUE», «CIEIUICHHOE HAacJelIOBAaHUE IMPU3HAKOB Yy APO30(PHUIB),
«l'enetuka mona», «Kapuotun uyenoeka», «Kapuotun apo3opuibn,
«Kapuotunn nTunsy, «MHOXKECTBEHHBINM aiuienu3sM», «B3aumonenctsue
TEHOBY.

O6opynoBanue: MOJAETb IJs JEMOHCTpPAlMM 3aKOHOB €AMHOOOpa3us
ruOpUI0OB TEPBOrO0 MOKOJEHHWS M PACHICTUICHUS MPU3HAKOB, MOJIEIb s
JEMOHCTpALlMM 3aKOHA HE3aBUCHUMOI'O HACJIENOBaHUs NPU3HAKOB, MOJEIb JUISA
JEMOHCTPALUK CLEIUIEHHOTO HACIEIOBAaHUs PU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpomnpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKPEIIMBAHUA Y IPO30(DUITBD».

IIpakTnyeckas pa6ora «l3ydeHne pe3yabTaToOB AUTHOPUIHOTO
CKPEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpenbl npu (GoOpMUPOBAHUU (PEeHOTHUMA.
N3mMeHunBOCTh NpHU3HAKOB. KauecTBEHHBIE W KOJMYECTBEHHBIC NPU3HAKU.
Buapl ©3MEHUYNBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS.

MonudpukanonHas W3MeHYMBOCTb. Ponb cpeapl B (hOpMHpOBaHHUH
MOAN(UKAITMOHHON U3MEHYUBOCTH. Hopwma peakuuu IpU3HAKa.
Bapuaunonneiii psag um BapuanuoHHas kKpusas (B. HMoranncen). CsoiicTBa
MOIU(PUKAITIOHHON U3MEHUNBOCTH.

['enoTunuyeckas NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BUIBI TEHOTUIIMYECKOH H3MEHYMBOCTH: KOMOMHATHBHAS,
MYTALMOHHASI.

KomOvHaTiBHas M3MEHYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHONW W3MEHYHUBOCTUA. PoOJIb KOMOWHATUBHON W3MEHYUBOCTA B
CO37IaHUU TEHETUYECKOTO Pa3HO00pasusl B Ipeiesax OqHOTO BU/IA.

MyTainmoHHass U3MEHYUBOCTh. BUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE UM HMHAYLHUPOBAHHBIE MyTaluu. SaepHbie U
HUTOIIa3MaTuyeckue wmyrtainuu. (CoMaThyecKkue U MOJIOBbIE  MYTalluu.
[IpruriHBI BO3HUKHOBEHUS MyTalldii. MyTareHsl U UX BJIUSHUE HA OPraHU3MBL.



3aKOHOMEpPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH T'OMOJOTHYECKUX PSJIOB B
HacnencteHHoM n3menunBoctu (H.M. BaBuios). BHesiaepHas UISMEHUHMBOCTD U
HACJIEJICTBEHHOCTb.

Onucenemuxa U dNULEHOMUKA, POJb INUSEHEMUYeCKUX ¢akxmopos 8
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JemoHCcTpanuun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuubr u  cxembl: «Bumpl wm3MeHumBocTH», «MoaubukamoHHas

W3MEHYUBOCTHY, «KomOnHaTuBHAS W3MEHYUBOCTBY, «Merio3y,
«OmnogotrBopenuey», «l'eHernueckne 3a0ojieBaHUS — YelIOBEKa», «Buubl
MYTaLHA».

O6opynoBaHue: KUBbIE U repOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTCHHIH,
pucyHk# ((oTtorpadun) >KMBOTHBIX C Pa3TUYHBIMU BUJAAMH U3MEHUHUBOCTH.

JlabopaTtopHast pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON H3MEHYMBOCTH. [locTpoeHne BapHAlMOHHOTO psia U
BAPUALIMOHHOU KPUBOW».

I[IpakTnyeckas padora «Myrtamuu y aApo3ogumibl (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTHKa Yen0BeKka

Kapuotun uenoseka. MexayHapoaHas nporpaMMa MCCIEI0BaHNsI T€HOMA
yenoBeka. MeToapl  HM3yd4eHHsT TEHETMKM YEeJOBEKAa: TI'€HEaJlOTrM4YeCKui,
OJIM3HEIOBBIM, IIUTOTCHETUUCCKUI, MOIYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJIApHO-TeHeTnYeckuii.  COBpEMEHHOE  ONpelNesieHWE  TEeHOTHUINA:
ITIOJTHOT€HOMHOE CEKBEHUPOBAHKE, TCHOTUIIUPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[1I1P-anamu3a. HacmencrBeHHble  3a0ojieBaHUs — 4YelIOBeKa. [ GHHBIE U
XpOMOCOMHBIC  OOJIe3HM  4YeloBeka. bonesHm ¢ HacIeICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HaueHMe MEIULIMHCKON TE€HETUKH B
NPEeOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JeBaHuil yenoBeka. Meauko-
IF€HETUYECKOE  KOHCYJIbTUPOBAHME. CtBOJIOBBIE KJICTKH. IlonsATHe
«TEHETHUYECKOr0 TIpy3a». OJTHYECKHE AacleKThl HCCIeA0BaHUNH B 001acTu
PENAKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOpbl TOBBIIIEHHON YYyBCTBUTEIBHOCTH YEJOBEKa K
buznueckoMy M XUMHYECKOMY  3arpsi3HEHUIO  OKpY)KaloIled  Cpesbl.
I'eneTnyeckas npeapacnoOKEHHOCTD YEJI0BEKa K ITaTOJIOTHSM.

JdemoHcTpanuun

Tabmuup! u cxemsl: «Kapuotum yenosekay, «MeToabl U3yUeHUsI TEHETUKH
yenoBekay, «I 'eHeTnueckue 3a001€BaHNS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBiaeHue U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenrekunsi OpraHnusmMoB

JlomecTHKanus W CeNeKUUs. 3apOoXKIACHUE CEJEKIUH U JOMECTHUKAIUU.
Yuyenne H. W. BaBmmoBa o IleHTpax mpoMCXOXIEHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHHi. PoJib cenekiuu B CO30aHUM COPTOB PACTEHUN U TIOPOL
#uBOTHBIX. CopT, mnopoaa, mTamMM. 3aKOH TOMOJIOTHYECKHUX pSAIOB B
HaciaencTBeHHoM wu3MeHunBoctn H. WM. BasunoBa, ero 3HaueHue 1jis
CEJIEKIIMOHHOW paboThI.

Metoasl cenekumoHHON paboThl. MCKyccTBeHHBI OTOOp: MacCOBBIA U
WHIUBUyQIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekiuu.  VcmbiTanue
npou3BoauTENIe MO MOTOMCTBY. OTOOp MO TEHOTHIY C TMOMOILIBIO OLIEHKU
¢dbeHoTHIIa TOTOMCTBA U OTOOP 0 T'eHOTHUITY C romolkio aHaimmza JHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOW  paboThI.
PagnanvoHHBII M XUMHYECKHM MyTareHe3 KaK HWCTOYHUK MYTaluud Yy



KyJbTYpHBIX ()OpM OpraHu3MoB. Vcrnonb3oBaHHE T€HOMHOTO PeJaKTUPOBAHUSA
1 MeTo10B pexomOnHaHTHBIX JIHK ms mosydenuss ucxogHoro Marepuania Jjs
CEJIEKLUU.

[Tonyuenue MOJINIUIOU/IOB. BuyTtpuBnosas ruOpuaAn3aIys.
bnuskopojncTBeHHOE  CKpemiuMBaHue, WM uHOpuauHr. HepoacTBeHHOE
CKpEeIllMBaHUe, WK ayTOpuauHr. ['eTeposuc u ero mpuuuHbl. Mcnons3oBanue
rerepo3uca B cenekuuu. Otganénnas rudpuanzanus. [Ipeogonenue 6ecrionus
MEXBUAOBBIX TUOPUIOB. JIOCTHXKEHUS CEeNEeKIUH pPACTEHUH U IKUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHe U U3yYE€HHE F€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHI
U UX [JUKAX POAUYEH Ui CO3JaHUS HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpasieHue
CeHEeMUYECKUMU — pPecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 6 YENAX YIAYUUIEHUSA CYWecmBYIowux U CO30aHUus HOGbIX NOpOoO,
JUHULL U KPOCCO8, 6 MOM HUCIe C NPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHBIX UCCTIE008AHUU, NEPEO0BbIX UOel U NEPCNEKMUBHBIX MEXHOL02ULL.

JemoHCcTpanuun

IToprpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmumst uw cxeMbl:  «LleHTpbl NOPOMCXOXKIEHUS W MHOTroo0Opasus
KYJbTYPHBIX PAacTeHHUiI», «3aKOH T'OMOJIOTMYECKUX PSAJOB B HACIIEACTBEHHOMH
U3MEHYUBOCTH», «Meronpl cenekuun», «OtTnanéHHas TUOPUAN3ALUNY,
«MyTtarenes».

Jladoparopnasi padora «l3yueHue cOpTOB KyJbTYpHBIX PAacCTEHUH U
MOPOJ IOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

IKckypeusi «OCHOBHBIE METOABI M JOCTUKEHUS CEJIEKIMU PACTEHUM U
KUBOTHBIX  (HAQ  CEJEKIMOHHYK  CTaHIMIO, IUIEMEHHYI  (depmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIICTBO, B JIaDOpaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buoTrexHosorust U CHHTETHYECKasi OHOJIOTHS

OOBbeKThI, UCHONB3YEMbIE B OMOTEXHOJOTHUHU, — KJIETOYHBIE U TKAHEBBIC
KyJbTYpbl, =~ MHKPOOPIaHM3MBbI, HMX  XapakTEpHCTHKA. TpaauuuoHHas
OMOTEXHOJIOTH: XJIEOOTEUEHUE, IMOJIYYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAENnUEe. Mukpobuonornyeckuii cuuTe3. OOBEKTH MHUKPOOHMOJOTHUYECKUX
TexHoJsioruii. [Ipon3BoacTBO O€nKa, aMUHOKHCIIOT U BATAMUHOB.

Co3iaHne TEeXHOJOIMil U HMHCTPYMEHTOB LEIEHANPABICHHOIO U3MEHEHHUS
U KOHCTPYUPOBAHUS TI€HOMOB C LEJIbI0 IMOJIYYEHUS OPraHU3MOB M HX
KOMIIOHEHTOB, COJIEPKalIX HE BCTPEUAIOIINEC B PUPOJIE OMOCHHTETHUECKHE
Iy TH.

Kinerounas naxenepusi. MeTobl KylbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHbIX. Kpunobanku. Comarudeckass ruOpuau3anus M COMATHUYECKUN
smbOpuorenes. Mcronp30BaHue ramiousioB B CENEKIUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX — AHMUMEI. Hcnonvzosanue  MOHOKIOHANbHLIX U
NOJUKTIOHANbHBIX  aHmumen 6 MmeoduyuHe. VICKYCCTBEHHOE OILIOJOTBOPEHUE.
PexoHCTpyKIMsT ~ AWLEKIETOK W KIOHHPOBAHME  JKMBOTHBIX.  Merton
TPAHCIUIAHTALIMU SJIEp KIETOK. Texnonozuu 0300po6nenus, Kyaibmueuposanus u
MUKDOKJIOHATIbHO20 PA3MHOINCEHUS CEJIbCKOXO3AUCTEEHHBIX KYIbIMYP.

XpOMOCOMHAsi M T€HHas WHXXEHepusA. VICKyCCTBEHHBI CHHTE3 I€Ha H
koHcTpyupoBanue  pekoMOuHaHTHbIX JIHK.  Cosdanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUST M TEPCHEKTHBBl XPOMOCOMHOW UM T€HHOWU
WH)XEHEPUHU. DKOJIOTHYECKUE U 3TUYECKUE MPOOIEeMbl TEHHON MH)KEHEPHUH.

Memuuunckue OuotexHonorud. IloctreHomHast 1HU(ppoBas MeTUIMHA.
[MI[P-mnarHocTrika. MeTa0OJOMHBIM aHAMW3, TEHOIICHTPUYECKUA aHaIH3
IIPOTEOMA YEJIOBEKA JUIA OLEHKM COCTOSHHUS €ro 340poBbi. Mcnonbs3oBanue
CTBOJIOBBIX KJIeTOK. TapreTHas Tepanus paka. 3D-OmounxkeHepus amus
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTH, CO3/IaHUA
KOMIUIEKCHBIX TKaHEeW COYETaHHEM TEXHOJIOTUN TPEXMEPHOTOo OMONPUHTHUHTA U
ckaddonaunra 1y perieHus 3a/1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanne BEKTOPHBIX BaKLWH C LIETbI0 0OecreueHus] KOMOMHUPOBAaHHON
3amuThl 0T Bo30yauteneir OPBU, ycraHoBieHne MONEKYJISPHBIX MEXaHHU3MOB
¢dbyukuuonupoBanust PHK-cogepxamux  BHpPYCOB, BBI3BIBAIOIIMX 0CO00
OTacHble 3a00JI€BaHMS YEIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmumsr  u cxembl:  «Mcmonb30oBaHME ~ MHKPOOPTaHM3MOB B
IIPOMBIIUICHHOM  NPOM3BOACTBE», «KiletouHass wuHXeHepus», «l'eHHas
VHKCHEPUS.

JlabopaTopnasi pabora «/3ydyeHne 00beKTOB OMOTEXHOTOTHID.

IIpakTHyeckas padora «llosydyeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

Ikekypeusi «buoTexHomoruss — BaKHEWIIas MPOU3BOAUTEIbHAA CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOyYaromMMuUCsl TMPOTPaMM CpPEIHEro OO0Iero 00pa3oBaHUS: JUYHOCTHEHIE,
METaNnpeIMETHBIE U IPEAMETHBIE.

B cTpykType JWYHOCTHBIX pE3yJIbTAaTOB OCBOEHUS MPOrPaMMbl IO
OMOJIOTHUY BBIJICJICHBI CJICTYIONINE COCTABIISIIONINE: OCO3HAHUE O0YYarOIIMMHUCS
POCCHMCKOM T'Pa)XXJaHCKOW HIAECHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITETbHOCTH U CaMOOTIPEIEICHUIO, Haluuyue Momusayuu K OOydCHHIO
OWOJNIOTUH, YereHanpasieHHoe passumue BHYyTPEHHUX YOCXKICHUN JIMYHOCTH Ha
OCHOBE KJIOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TpaAUuLUMiAd  pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOUUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIIBHOCTH  IEHHOCTHO-CMBICJIOBBIMU
YCTAaHOBKAMHM, MPUCYIIMMHU CHUCTEME OHMOJOTUYECKOTO OOpa3OBaHUS, Haluuue
npasoCco3HaHus SKOJOTUIECKON KYyJIbTYPBl, CHOCOOHOCMU Ccmasume NEMA W
CTPOUTH )KU3HEHHbBIE IJIAHBI.

JImdHOCTHBIE  PE3yNbTAaThl OCBOCHHUS MPOTrpaMMbl 1O  OHMOJIOTHH
JOCTUTAIOTCSI B E€AMHCTBE YyYEeOHOW W BOCHUTATEIBHOW JEATEITLHOCTH B
COOTBETCTBUM C  TPAJULUHUOHHBIMH  POCCUUCKUMU  COLMOKYJIbTYPHBIMHU,
UCTOPUYECKHUMU U JTYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, HPUHSATHIMUA B
oOIllecTBE MpaBWJIAMH M HOPMAaMH TOBEIACHUS U CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOBOCIHTAHUS W CaMOpPa3BUTHUS, Pa3BUTUS BHYTPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY M IIPaBOMOPSIKY,
YeJIOBEKY TPyJa W CTapiieMy MOKOJICHHIO, B3aUMHOTO YBaXXEHUS, OCPEKHOTO
OTHOIIIEHUSI K KyJIbTypPHOMY HACJIEAUI0 U TPAJUIMSAM MHOTOHAIUOHAIBHOTO
Hapoaa Poccuiickon denepanuu, MpUpOIE U OKPYKAIOIIEH Cpee.

JIMdHOCTHBIE pPE3ynbTaThl OCBOCHUS YydeOHOTO mpenmera «buomorusy»
JTOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCSI C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUW, MO3UTUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOIIMX TPAIUIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
paclIMpeHrue >KU3HEHHOTO OIbITAa M ONbITa JAEATEIBHOCTH B IMpoOIEcce
peanu3alui OCHOBHBIX HAIMPABJICHUN BOCHMUTATENIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

C(hOpPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMHA  OOYYaIOmIErocsl  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYITMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENbHOCTA IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEILHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCThH OTPEACNIATh COOCTBEHHYIO TO3WIUIO IO OTHOIIEHUI0 K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMU
Y COL[MAJIbHBIM TOJIO0KEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHMS
y4eOHBIX, II03HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHHOTO
OTHOIIECHUS K MHEHHUIO OIIOHEHTOB MpH OOCYXIEHHWU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOT0 COJIEPIKaHuUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHSI K CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH MEPE]
PonuHoM, ropmocty 3a cBOM Kpa, CBOIO PoauHy, CBOM A3BIK U KYJBTYpY,
IIPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuy;

LIEHHOCTHOE€ OTHOUIEHWE K NPUPOAHOMY HACIEAUI0O M NaMATHHUKaM
PUPOABI, TOCTHKEHUSM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TpyAe;

CIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUKMCKUX YYEHBIX B CTAHOBJIEHHUE U
pa3BuTHE OHMOJOTHH, MOHUMAHUS 3HAYCHHS OMOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoexx1€HHOCTb, TOTOBHOCTh K CIy>KeHHUIO M 3ammure OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBEICHUS;

CHIOCOOHOCTH OLIEHHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHSATHS IEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUasi SCTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUI;

MNOHUMAHUE HMOIMOHAIIBHOIO BO3JEUCTBUS >KMBOM NpPUpPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMUPOBAHUA KYJILTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONMOJTyYHs:

MOHUMAHUE W pealn3alis 3J0pOBOro M 0Oe30MmacHoro ofpa3a >KH3HU
(3mopoBoe  mUTaHME, COOJIOACHHE TUTMEHUYECKUX TPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTHAbIXa, peryisipHas Quandeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MNOHUMAHUE LIEHHOCTU MPaBWI WHAMBUAYAJbHOTO M KOJUIEKTUBHOIO
0€30MacHOTO TOBEACHUSA B CHUTYAlUAX, YTPOXKAIOMIMX 3J0POBBI0 U KHU3HU
JIIOACH;

OCO3HaHUE  IOCJIEICTBHUM W  HENPUATHA  BPEAHBIX  IPHUBBIYEK
(ymotpebiieHus alnKoroJisi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOIro BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTh K AKTUBHOMW JEATEIBHOCTH TEXHOJIOTHUYECKOW U COLMATbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTH WHULUAPOBATH, IUIAHUPOBATH U
CaMOCTOSTENIbHO BBINOJHATH TAKYIO 1€ATEIbHOCTD;



UHTEpEC K pa3idudHbIM cdepaM npodhecCHOHATBHON esATENbHOCTH,
YMEHHE COBEpILIAaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccun u peaan3oBbIBATh
COOCTBEHHbBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTH4€CKOr0 BOCIIMTAHMS

AKOJIOTUYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOAE KaK HCTOYHUKY
’KU3HU Ha 3eMJIe, OCHOBE €€ CyILeCTBOBAHNUS;

MOBBILICHUE YPOBHS SKOJIOTHYECKON KyJNbTYypbl: MPHOOpPETEHUE OIbITA
IUIAHUPOBAHMSI TOCTYIKOB M OLEHKH HX BO3MOXHBIX ITOCIEICTBHM IS
OKPYXKaroLEen Cpebl;

OCO3HaHHUe T00aTbHOIO XapaKkTepa 3KOJOTHYECKUX MpoOsieM U MyTel uX
peLIeHMS;

CHOCOOHOCTh HCIIOJIB30BAaTh MpPHOOpETaeMble NpPU H3yUYEHUU OHOJIIOTHU
3HaHWA M YMEHHMS NpPU PEUICHUH NPoOJieM, CBS3aHHBIX C PaAlUOHAIBHBIM
IPUPOIONIONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OMocdephl);

AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCALIMX Bpel OKpYKArOLEen
MIPUPOJIHOM cpelie, yMEHHE MPOTrHO3UPOBATh HEOIATOMPHUITHBIE SKOJIOTHUYECKHE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPALIATh UX;

HaJU4Me€ PA3BUTOrO  3KOJOTMYECKOrO0  MBIIIIEHUS, SKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI MU B MIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLIMATIBHOU
IIPAKTUKE, TOTOBHOCTM K YYacTUIO B IPAKTUYECKOH  JI€ATEIILHOCTH
HKOJIOTMYECKON HANPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOLIECTBEHHON MPAKTHKU, OCHOBAHHOT'O Ha JTUAJIOTe
KyJbTYp, CHOCOOCTBYIOILIETO OCO3HAaHUIO CBOETO MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIbTYPhl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXAY JIOJbMHU U TO3HAHUS MUPA;

MOHMMAaHHUE CHEeU(PUKA OUONOTMHM KaK HayKd, OCO3HAHUS €€ poju B
(GbOopMUPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU IIEJIOCTHOTO
npecTaBiIeHUs] 00 OKpY’KaloleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
oOliecTBa, B MO3HAHWU MPUPOJTHBIX 3aKOHOMEPHOCTEH W pelieHuH IpodiieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOEKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUISI COBPEMEHHOW ITUBHIIN3AIINN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSL MEIUIIMHBI, CO3aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh pPecypcHble MNPOOJIEMbl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIX0/1a U3 TTI00ATBHBIX HKOJIOTMUYECKUX MpodiieM
U oOecrieyeHHs] TMepexojJa K YCTOMUYMBOMY pa3BUTHIO, PALMOHAIBLHOMY
HCIIOJIb30BaHUIO MPHUPOAHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHOJOTUYECKUX 3HAHMA B LEJAX
MOBBIICHUST OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TIPaMOTHOCTH  OOyYarommxcs,
dbopMupyeMoil py N3y4eHUU OMOJIOTHY;

MNOHUMAHUE  CYIIHOCTM  METOJOB  IIO3HAHUSA, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS



aHann3a U OOBSICHEHUS SBIICHUM OKPY’KAIOIIETO MUPA W MPOUCXOMIIIINX B HEM
W3MEHEHUH, YMEHHUE JIeJIaTh OOOCHOBAHHBIC 3aKJIIOYEHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJIBIO MOYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO MCIIOJIB30BATh OUOJIOTUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHMWE IIEHHOCTH HAYYHOW NEATebHOCTH, TOTOBHOCTh OCYIIIECTBIISTH
MPOCKTHYIO M MCCIICIOBATEIBCKYIO EATEILHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMHU.

METANPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yJbTaThl  OCBOCHHS  y4e€OHOrO  IMpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYMMbIE A (OPMUPOBAHUS MHUPOBO33PEHUS
OOy4armuxcsi  MEXIUCUUIUIMHAPHBIE  (MEXMIPEIMETHBIE)  OOIICHAYYHbIE
MOHSTHSI, OTPAKAIOLIUE IEIOCTHOCTh HAy4YHON KapTHUHBI MHUpa U ClenupUKy
METOJIOB TO3HAHHUSA, HCHOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprusi, SBJCHHE, IMPOLEeCC, CUCTeMa, HAay4HbIH (haKT, MPHUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJIEHUE, U3MEpEHHE,
OKCIIEPUMEHT W JIpyrue);  yHUBEpCalibHble  yudeOHbIE  JIEUCTBUSA
(mo3HaBaTenbHble, KOMMYHHUKATHBHBIC, PETYJSTHUBHBIE), OOECIEUNBAOIINE
dbopmupoBanue (pyHKIHOHAIBHON TPaMOTHOCTH U COLMAIBHOM KOMIIETEHIIUU
oOydJaronmxcsi; CIOCOOHOCTh  OOYYarOMIMXCS  HCMOJB30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIE ICHCTBUS B TO3HABATEIILHON U COIIMAIIBHON MTPAKTHKE.

B pesynbrate wu3yueHuss OuOIOTMH Ha YPOBHE CpPEIHETO OOIIETro
oOpazoBaHust y oOyuatouierocsi OyayT chopMHpOBaHBI I103HABATEIbHBIC
yHUBEpCajdbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIC
y4ueOHbIe JEHCTBUS, pETryJSTHUBHBIE YyHHUBEpCajbHble YyueOHbIE JeHCTBUS,
COBMECTHAs JESITEIIbHOCTb.

MetanpeameTHbie pe3yJabTaTbl OCBOCHUS MPOTPaMMbl CPEIHETO OOILIEro
0o0pa30BaHMs TOJKHBI OTPAXKAaTh:

OBiageHne  yHHBEPCAJbHBIMH  Y4eOHbIMH  TO3HABATEJbHBIMHU
AEHCTBUAMM:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIHUPOBATh M aKTyalU3UpPOBaTh MPoOIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHWUU 3HAHUNA MPUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanmuza, cuHTE3a, CpaBHEHMs, Kiaccudukauu, o0O0OIIEHHS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TMOHATHH (BBIAETATh MX XapaKTEpHbIC MPU3HAKH,
YCTaHABIIMBATDH CBA3H C JPYTHUMHU MOHITHIMH);

OTIPECTATh LIETH JESATENIbHOCTH, 3aJaBasl MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHHS, COOTHOCHUTH PpEe3yJbTaThl JAESITEIBHOCTH C MOCTABICHHBIMU
LEJSIMH;

UCIIOJIb30BaTh OMOJNIOrMYECKUe TOHATUA il OOBSCHEHUS (aKTOB H
SABJICHUM KUBOU IPUPOJIBIL;

CTPOUTH JIOTUYECKHE pacCyXaAeHus (MHIyKTUBHbIC, ACTyKTUBHBIE, IO
aHaJIOTUH), BBISBISTh 3aKOHOMEPHOCTU M MPOTUBOPEUYHUS B pacCMaTpUBAEMBbIX
ABJICHUAX, (POPMYIHPOBATH BHIBOJIbI U 3aKIIFOUCHUS;



OPUMEHSTh  CXEMHO-MOJEJIbHBIE  CPEACTBA AN NPEICTaBICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIECHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX,
a TakXkKe TMPOTUBOPEUMH PA3HOrO POJA, BBISIBICHHBIX B  Pa3iIHMYHBIX
UH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUJIaH PEUICHHs TPOOIEMBI C YUETOM aHaIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE
pE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUH 1€ATEIHHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIQJIETh  HaBBIKAMU  Y4EOHO-MCCIENIOBATENbCKOM M MPOEKTHOU
JeSTeIbHOCTH, HaBbIKAMH  paspellieHuss MpodiieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOMCKY METOAOB PELICHUS MPaKTUYECKHX
3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IO3HAHNUS;

UCIIOJIb30BaTh PA3JIMYHBbIE BHUJbI JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOTO
3HAaHUA, €r0 HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX
CUTYalUsX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX U COIIUATIBHBIX TPOEKTOB;

dbopmMupoBaTh  HAy4YHBIH  THUN  MBIIUICHHS,  BIAAETh  HAYYHOU
TEPMUHOJIOTHEH, KJIFOUEBBIMH MTOHATUSMHU H METOJAMH;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
IESITeTbHOCTH Y )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajauy,
BBIIBUTATh TUIOTE3Yy €€ PEIICHUs, HAXOAUTh apryMEHTHI Ui JOKa3aTelIbCTBA
CBOMX YTBEPXKJCHUM, 3a7aBaTh MapaMETPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBAaTh WX JOCTOBEPHOCTb, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIMSIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBII MOUCK MEePEeHOca CPEJICTB U CIOCOOOB
AEUCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHMS B TIO3HABATEIbHYIO U MPAKTHUYECKYIO 00JIACTH
KHU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIE HJICH, PEAJIAraTh OPUTHHAIBHBIE TIOJXOIbI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 337a4H, IOy CKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMAIUN (TEKCTe
y4eOHOro TOCOOMs, HAYyYHO-TIOMYJSAPHOW JIUTEpaTrype, OHOJIOTHYECKUX
CIIOBapsiX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX Oa3ax NaHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(OPMALMIO PAa3IUYHBIX BHUAOB M (HOPM NPEICTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(bopMyIHPOBATh 3aMPOCHI U TPUMEHSThH Pa3IMYHBIC METOIbI IPU TTOUCKE U
orbope Owonormdyeckoi uHPOpMAIUK, HEOOXOAUMOW I  BBIIOJTHEHUS
y4eOHBIX 3a71a4;

nproOpeTaTh OMBIT UCTOIB30BAHUS WH(OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEpIICHCTBOBATh KYJbTYPy AaKTUBHOTO HCIIOJIb30BAHUSA
Pa3IMYHBIX TOUCKOBBIX CHCTEM;



CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMy mMpeAcTaBlICHUs
ouonoruueckod uHPopManuu (cxembl, TpaduKH, TUArpaMMbl, TaOJIHUIBL,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYYHBIN $3bIK B KauecTBE CpeACTBa NOpu padore ¢
Ouonoruueckod HHQPOpMAIME: NPUMEHSITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYeCKHE 3HAaKU U CUMBOJIbI, (OpMYJibl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoO0pa3oBbIBATh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HarJIITHOCTH;

BJIQJIETh  HAaBbIKAMHM  PACIIO3HABAHHUA M  3allUThl  MH(POpPMAIUH,
nH(GOPMALIMOHHON 06€30M1aCHOCTH JTUYHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM 1€ CTBUSIMU:

1) o61enme:

OCYIIECTBIISAITh KOMMYHHUKAllUM BO BceX cdepax KHU3HU, aKTHUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHM IO CYIIECTBY OOCYXKIaeMOW TEMbI
(yMeHue 3amaBaTh  BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS  OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPEAJIaraéMou 3aJau, YIYUThIBaTh UHTEPECHl U COTJIACOBAHHOCTD
MO3UIMH IPYTUX YYaCTHUKOB AMAJTIOTA WIIA JUCKYCCUH);

pacrno3HaBaTh HeBepOajdbHbIE CpPEJCTBA OOIEHUS, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYAallHid,
YMETh CMSIr4aTh KOH(DIUKTHI U BECTU NIEPETOBOPHL;

BJIQ/IETh Pa3IMYHBIMH CIOcO0aMu OOIIEHHS M B3aUMOJIECHUCTBUSA, TOHUMATD
HAMEPEeHUs JAPYyTUX JIIOJEH, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0OeceTHUKY U B KOPPEKTHOU popme PopMyTupoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

NOHMMATh W HCHOJBb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHANBUAYAIbHOM pabOThl TMpU PEIICHUH OHUOJOrHMYEcKON  MpoOJeMBl,
00OCHOBBIBATh HEOO0XOIMMOCTh PUMEHEHUS IpyIIIOBBIX bopm
B3aMMOJICHCTBUS MPU pelIeHUH yueOHOM 3a1aui;

BbIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JCHCTBHI ¢ y4€TOM 0OIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN Ka)/I0T0 WIeHA KOJIJICKTUBA;

OPUHUMATh 1M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTMIKCHUIO: COCTABJIATH IUIAH JCHCTBUU,
pacrupeenaTh poiu C Yy4€TOM MHEHUN YYaCTHHUKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOH padoThI;

OLICHHMBATh Ka4e€CTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHHKA KOMaH/bI B
oOLIHii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npenjaratb HOBbIE MPOEKTHI, OLIEHMBATh HAEU C MO3UIUU HOBHU3HBI,
OpPUTHHAIIBHOCTHU, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IOBEIECHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATUBHBIM.

OBiageHHne YHMBEPCAJbHBIMHU PeryJsiTHBHBIMH 1€ICTBUSAMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS MAJSl BBIABICHHUS MPOOJIEeM M UX
pEIICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JCHCTBHSIX U MOCTYIKAaX MO OTHOIICHUIO K KUBOU MPUPOJE,
CBOEMY 3[I0POBBIO U 37I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO  OCYILECTBJIATH  IIO3HABATENIBHYIO  JEATEIBHOCTD,
BBISIBJISITH MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIE 3a/laydl B
00pa30BaTeNbHOM NESTEIBHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH pEHIeHHs MNpoOJemMbl C  YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAMIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclidpsTh paMKu ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTECHUM;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpPOBaTh  €ro,  Opathb
OTBETCTBEHHOCTbH 34 PEILECHHUE;

OLICHHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW SPYIUIMH B
pasHbBIX 00JacTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIQ/JIETh HAaBBIKAMH TO3HABATEIbHON peIeKCMH KaK OCO3HAHMSA
COBEPILAEMbIX JIEMCTBUII M MBICIHUTEIBHBIX IPOLECCOB, UX pE3YyJbTaTOB M
OCHOBaHUH, UCIOJIB30BaTh MPUEMBI pediekcun ISl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHMBATh PUCKHM U CBOEBPEMEHHO IMPUHUMATh PELICHMS MO HX
CHIDKEHHIO;

MPUHUMATh MOTHBbI M apryMEHTHl JAPYTHX IpPHU AHAIN3E Ppe3yJbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ce0A U APYTrUX:

MIPUHUMATh c€0sl, IOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBbI M apryMEHTHl JAPYTHX IOpPH AHAIM3E pPEe3yJbTaTOB
NEeSATENbHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYTMX HA OLINOKHU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TIO3UIMH IPYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yJbTaThl OCBOCHMS COJEpkKaHUS y4eOHOro mnpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTUPOBAaHbI Ha oOecreyeHue
npopuiabHOro  00ydeHHss oOywarommuxcss Ouosormu. OHH  BKJIIOYAIOT:
cnenuduyueckue Ajig OMOJOTUN HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI
[0 OCBOCHUIO, HHTEpPHpEeTallMi U NpeoOpa3OBaHUIO  3HAHWM, BHJbI
JESATEIBHOCTH MO MOJYUYEHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHbIX, a TakKe B pEAIbHbIX JKU3HEHHBIX cuTyauusx. IIpeamerHsbie
Pe3yIbTaThI MIPEACTABICHBI IO TOAAM H3yYCHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buosorus» B
10 knacce nOKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeECT€ M pPOJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTHUHBI MUpPa, B
NO3HAHWM 3aKOHOB MPUPOABI W  PELIEHWHU MpoOJeM  PALMOHAIBLHOTO
MPUPOJONOIB30BAHMS, O BKIAJAE POCCUUCKMX U 3apyOEKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTHH;

BJaJICHUE CHUCTEMOM OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIIue OUOJIOTMYECKUE TEPMHUHbI U TIOHSTHS (3KU3Hb, KIIETKA,



OpraHu3M, MeTal0OoJIM3M, FOMEOCTa3, CaMOPETYJISILHs, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE), OMOJOTHUYECKHE TEOPUU
(knerounast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HaciencTBeHHocTu T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOT0OOpa3usi M  MPOUCXOXKIEHUS  KYJbTYpHBIX  pacTeHHil), 3aKOHBI
(ennHOOOpAa3Ms MOTOMKOB NEPBOTr0 MOKOJIEHUS, PACIIEIUICHUS, YACTOTHI FaMeT,
HE3aBHUCUMOro HacienoBanuss [. MeHnens, TOMOJOTHYECKHX pSIOB B
HaCJICICTBEHHOU U3MEHUYUBOCTH H. n. Basuiiona), IIPUHLIHATIBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJIaMH HAYYHOTO IMO3HAHUS, UCIOJb3YEMbIX B
OMOJIOTMYECKUX HCCIECOBAHUSX JKUBBIX OOBEKTOB (OMHCAHUE, W3MEPEHHE,
HAOJII0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIJICSATh CYHIIECTBEHHBIE MTPU3HAKU: BUPYCOB, KJIETOK MTPOKAPUOT
U DYKapuoOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuil, rpuOOB, pacTEHHUI, KUBOTHBIX U YEJOBEKa, CTPOCHHUS OPraHOB U
CUCTEeM  OpraHOB  pAacTE€HUHM,  JKUBOTHBIX,  YEJIOBEKa,  IPOILIECCOB
KU3HEACSITEIbHOCTH, MPOTEKAIONIMX B OpraHU3Max pacTEHUH, >KMBOTHBIX U
YeJIOBeKa, OMOJIOTMYECKUX TIPOIIECCOB: OOMEHa BemecTB (METaboIu3M),
MpEeBpaLICHUs] SHEPrUH, OpPOKEHUs, aBTOTPOPHOTO0 U TeTepoTPOPHOro THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Melo03a, T'aMeTOreHes3a,
sMOpHoOreHesa, OCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
MHANBHUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHS T€HOB,
reTepos3uca, HCKyCCTBEHHOTO 0TO0pa;

yMEHHE yCTaHABIUBATh B3aUMOCBSI3U MEXIY OpPraHOMIAMH KIETKH M UX
(YHKIMSAMH, CTPOCHHEM KIJIETOK pa3HbIX TKAHEW U HUX (QYHKUUAMHU, MEXKIY
OpraHaMHM M CHUCTEMaMHU OpPraHOB y PACTEHUM, JKMBOTHBIX M UEJIOBEKa U HX
(GYHKIUSAME, MEXIY CUCTEMaMH OpPraHoB M MX (YHKUIUSAMHU, MEX]IY 3TarnaMu
oOMEHa BEIIeCTB, JTalmamMH KJIETOYHOIO IMKIA M JKU3HEHHBIX IIHUKIIOB
OpPraHU3MOB, dTalaMH SMOPUOHAILHOTO PA3BUTHSA, T€HOTHUIIOM U (DEHOTHIIOM,
(deHoTuIoOM U (pakTOpamMu cpeabl OOUTAHMUS,

YMEHHE BBISBISATH OTIUYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCTIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJOTUYECKYIO
TEPMHHOJIOTHIO M CHMBOJHMKY JUISI JOKa3aTelIbCTBA POJCTBA OPTraHHU3MOB
Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pemaTs OWOJIOTMYECKHWEe 3aJaud, BbBIABIATH MPUUUMHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY HCCIIECAYEMbIMH OMOJOTHYECKHMMH MpOLEccaMu U
SBJICHUSIMHU, JIeJaTh BBIBOJbI M TPOTHO3BI Ha OCHOBAaHUHU IOJYYCHHBIX
pE3yJIbTATOB;

yMEHHE BBIMOIHITH JIAOOpATOPHBIE U MpaKTUYeCKue paboThl, COOTIOIAThH
npaBuiia Ipu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamu, (GopMmynHpys Ledb HUCCIeIOBAaHUS, aHAJIU3UPOBATH MOJIYUYCHHBIC
pE3yJIbTaThI U €NaTh BBIBOBL;

YMEHHE Y4acTBOBATh B YUE€OHO-UCCIIEI0BATEIIBCKON paboTe o OMOJIOTHH,
HKOJIOTMH U MEJIUIMHE, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TMPEACTaBIATh  MOJYYCHHBbIE PpE3yJibTaTbl Ha  yYEHHYECKHX
KOH(EpEeHIIUSAX;

yMEHHE OILICHHBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HMCCIEIOBAHUN B
o0jacth  OMOJOTMM W MEOUUUHBI  (KJIOHHPOBAHME, HCKYCCTBEHHOE



OILJIOIOTBOPEHHE, HATIPABIIEHHOE M3MEHEHNE I'eHOMAa U CO3/IaHuE TPAHCTEHHBIX
OpraHU3MOB);

yMEHHE OCYLIECTBIIATh OCO3HAHHBINA BBIOOp OyAylIei mpodeccnoHanbHOM
AesTeNbHOCTM B o0OjacTM  OMOJIOTMH,  MEIUIUHBI, OHMOTEXHOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO34WCTBA, MUILEBOI MPOMBIIUIEHHOCTH, YTIyOJIATh
MO3HABATENIbHBIII ~ WHTEpEC, HAIMpaBJICHHBI Ha  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIECH Mpodeccuu U MPOAOHKEHHE OMOJIOTHYECKOTO 00pa3oBaHUs
B OpraHHU3aIsaX CpeHero Npo(ecCHoOHATIbHOTO U BBICIIETO 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHoOBaHUE KoandyecTBO 9acoB
JyeKTpoHHbIe (LM pOoBbIE)
n/ pa3iejioB U TeM KonTpoJubHbie IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChI
n nporpaMMsI padoThbI padoThbI
1 buonorus kak Hayka 1
) JKuBble cuCTEMBI U UX 5
U3y4YeHHE
3 buonorus kinetku 2 0.5
Xumuyeckas
4 10 1
OopraHu3alus KJIeTKU
Crpoenue u GyHKIUA
5 8 2
KJIETKU
OOMeH BemecTB u
6 MPEBPAILICHUE YHEPTUU 9 1
B KJIETKE
Hacnencreennas
7 nHpopManus u 9 0.5
peanuzanusi €€ B KIIETKE
Ku3HeHHbIA UK
8 6 1
KJIETKU
Crpoenue u GyHKIUU
9 17 1.5
OpraHu3MOB
10 Pazmuoxenue u 8 1.5




pa3BUTHE OPTraHU3MOB
I'eneruka — Hayka o
1 HACJIEICTBEHHOCTHU U 5 0.5
W3MEHUYHUBOCTH
OpraHu3MoOB
S 10 !
13 3aKOHOMEPHOCTH 6 .
M3MEHYUBOCTH
14 I'eHeTuka yenoBeka 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
buorexnosorus u
16 CUHTETHYECKAas 4
ounosorust
17 PesepBHoe Bpems 1
OBILIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




IHOYPOYHOE IVIAHUPOBAHUE
ID 4866822 10A KJIACC llarnnsin Mapuna AJb0epTOBHA

Ne
n/
I

Tema ypoka

KonuyecTBO 4acoB

Bcero

KonTtpoabHsbie
padoThI

IIpakTH4eckue
padoTsbI

Jlara
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

Buonorus xak KoMIIJIeKCHast
HayKa U KaK 4acTh
COBPEMEHHOTO O0IIECTBa

03.09.2024

JKuBbBIE CUCTEMEBI U UX
CBOIICTBa

04.09.2024

YpoBHEBas opraHuszanus
JKUBBIX CUCTEM

06.09.2024

Uctopust oTKpeITHS U
U3YYEHHUSI KIIETKH.
Knerounas teopus

10.09.2024

MeTo1b1 MOJNIEKYISIPHOU U
KJIETOYHOU OMOJIOTHH.
[TpakTruyeckas pabora
«M3yuenne MeTo10B
KJIETOYHOU OMOJIOTHUH
(xpomarorpadus,
anexTpodopes,
muddepeHnmanbHoe
nentpudyruposanue, [111P)»

0.5

11.09.2024




XUMHUYECKUH COCTaB KIETKU

13.09.2024

MuHepabHbIE BELLIECTBA
KJICTKHU, UX OMOJIOrH4YecKast
poJb

17.09.2024

Opranunueckue BeniecTBa
KJIETKA — OCIIKH.
JlabopartopHnas pabota
«ObHapyxeHue OEIKOB C
MTOMOIUIbIO KaYECTBEHHBIX
peaKkuuii»

0.5

18.09.2024

CBoiicTBa, K1accupuKaIms u
GbyHKIMH O0ETTKOB

20.09.2024

10

Opranunueckue BeniecTBa
KJIETKU — YTJIEBOJIBI

24.09.2024

11

Oprannueckue BeniecTBa
KJIETKU — JIUHIbI

25.09.2024

12

HykIJ1enHOBBIE KHCIIOTHI.
JHK u PHK. JIabopatopHas
pabota «HMccnenoBanue
HYKJIGMHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAaHU3MOBY

0.5

27.09.2024

13

Crpoenne u pynkuuu ATO.
HApyrue
HyKJIeo3uaATpUdochaThl
(HT®D)

01.10.2024




14

Cexsenuponanue JITHK.
MeToapl TeHOMHUKH,
TPaHCKPUIITOMUKHU,
MIPOTEOMUKHU

02.10.2024

15

MeToibl CTPYKTYPHOI
Oouooruu

04.10.2024

16

Tumnbl KIETOK.
[IpokapuoTnyeckas KieTka

08.10.2024

17

CrtpoeHne 3yKapruOTHIECKOM
kieTku. [IpakTnueckas
pabora «/3yueHue CBONCTB
KJICTOYHOU MeMOpaHbI»

0.5

09.10.2024

18

IToBepXHOCTHBIN anmapar
KJIETKH

11.10.2024

19

OnnomeMOpaHHbIE
OpTaHOU[IbI KIETKH.
[TpakTruyeckas pabora
«V3yueHne IBUOKEHUS
IIUTOIJIa3MBI B
PAaCTUTENBHBIX KIETKAX»

0.5

15.10.2024

20

ITomyaBTOHOMHBIE
OpraHou bl KJIETKU:
MUTOXOHJIPUH, TIJIACTU/IBL.
JlaboparopHnas pabota
«HccnenoBadue mia3zMoian3a
U JIer1a3MoIn3a B

0.5

16.10.2024




PaACTUTECIIBHBIX KIETKAX»

21

HememOpaHHbIe OpraHouIbI
KJIIETKH

18.10.2024

22

Crpoenue U QyHKIUH S1pa

22.10.2024

23

CpaBHurenbHas
XapaKTepUCTHUKA KIIETOK
sykapHot. JlabopaTopHas
pabota «M3yueHue cTpoeHHs
KJICTOK Pa3JIMYHbIX
OpPTaHU3MOB»

0.5

23.10.2024

24

AccuMumanus u
JTUCCUMMUJIISIINS — JIBE
CTOPOHBI METa0OIU3MA.
Tunsl oOMeHa BEIECTB.
JlabopartopHnas pabota
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WIn
KaTaJia3bl)»

25.10.2024

25

DepMEHTATUBHBINA XapaKTep
peaKkuuii KJI€TOYHOTO
MeTabonu3ma.
JlaGopatopnast pabora
«3yuenune
(hepMEeHTaTUBHOTO
pacuierieHus IEPOKCUaA
BOJIOPOJA B PAaCTUTEIBHBIX U

0.5

06.11.2024




JKHUBOTHBIX KJIICTKaX>»

26

Bbenku-akTuBaTOpH! U OCNKH-
WHTUOUTOPHI

08.11.2024

27

ABTOTpO(HBIH THI 0OMEHa
BEILECTB

12.11.2024

28

dorocunTes

13.11.2024

29

XemocuHTes. JJaboparopHas
pabora «CpaBHEHHE
MpoIIeCCOB (POTOCHHTE3A U
XEMOCHHTE32)

0.5

15.11.2024

30

AHa’poOHBIE OpPTraHU3MBI.
Bunapr 6poxenust.
JlaboparopHnas pabota
«CpaBHEHHE MTPOLIECCOB
OpOKEHUS U JTBIXaHUSDY

19.11.2024

31

AspoOHBIE OPraHU3MBI.
DTanbl YHEPreTUYECKOTO
oOMeHa

20.11.2024

32

DHeprusi MeMOPaHHOTO
rpaueHTa MpoTOHOB.
Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

22.11.2024

33

Peakuinu MmatpuyHoro
CHHTE3a

26.11.2024

34

Tpanckpunuus —
MatpuuHblii cuaTe3 PHK

27.11.2024




35

Tpaucnanus u e€ sransbl

29.11.2024

36

KonupoBanue aMuHOKHUCTIOT.
Pons pubocom B GrocunTe3e
Oelka

03.12.2024

37

Opranu3zanys resoma y
IIPOKApUOT U AYKapUOT

04.12.2024

38

MorexymsipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB y
9YKapuoT

06.12.2024

39

Bupycsl — BHeEKIIETOUHBIE
(bOpMBI )KHU3HU U
O0JIUTaTHBIC APA3UTHL.
[TpakTruyeckas pabora
«Co3zianue MoJIeNIn BUPYCa»

0.5

10.12.2024

40

Bupycubie 3a00neBaHusS
YeN0BEeKa, )KUBOTHBIX,
pacTeHui

11.12.2024

41

Hanorexnosoruu B
OHOJIOTUH U MEIULINHE

13.12.2024

42

JKU3HEeHHEIN IUKIT KIETKHA

17.12.2024

43

Marpuunsiii cunte3 JJHK

18.12.2024

44

Xpomocomsl. JlabopaTopHas
pabora «M3yuenue
XpOMOCOM Ha TOTOBBIX
MHKPOTIpETapaTax»

0.5

20.12.2024

45

JleneHnue KIeTKku — MUTO3

24.12.2024




Tunsl knetok. Kaprokunes u
nutokune3. JlaboparopHas
pabora «Habmronenue

46 0.5 25.12.2024
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
47 Perynsuus xu3HEHHOTO 27 12.2024
IIUKJIA KIETOK
48 OpranusM Kak eIMHOE 11710 10.01.2025
TkaHu pacTeHuUn.
JlabopartopHnas pabota
49 . 0.5 14.01.2025
«3yueHnue TkaHen
pacTeHui»
TkaHU )KUBOTHBIX U
50 yenoBeka. JlaboparopHas ) 0.5 15.01.2025
pabora «3yueHune TkaHeu
KUBOTHBIX»
Opranbl. CUCTEMBI OPraHOB.
51 JlaboparopHnas pabota 0.5 17.01.2025
«/3yueHne opraHoB
L[BETKOBOT'O PaCTEHUS»
52 Onopa Tena opraHu3MoB 21.01.2025
53 JIBr>KeHUE OPraHU3MOB 22.01.2025
54 [IuTanue opraHu3mMoB 24.01.2025
55 [InTanne NO3BOHOYHBIX 78.01.2025

KHUBOTHBIX.




[IumeBapuTenpHas cucrema
YelioBeKa

56 JIpIxaHue opraHu3MoB 29.01.2025

57 JIpIxaHue MO3BOHOYHBIX 31.01.2025
KUBOTHBIX U YEJIOBEKa

53 Tpancnopt BewecTs y 04.02.2025
OpPraHHU3MOB
KpoBenocHas cucrema

59 ITO3BOHOYHBIX KUBOTHBIX U 05.02.2025
YyeloBeKa

60 Brinenenue y opranusMoB 07.02.2025

61 3amuTa y OpraHu3MoB 11.02.2025

6 NMmyHHas cuctema 12.02.2025
YyeloBeKa

63 | [a3APRKMMOCTD i 14.02.2025
PEryJIsiliisl Y OpraHU3MOB
I'ymopanbHas perymisus u

64 SHJIOKpUHHAs CUCTEMA 18.02.2025
KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3sMHOKECHUS 19.02.2025
OpraHHU3MOB

66 [TonoBoe pazMHOXKEHUE 21.02.2025

67 Meiio3 25.02.2025

68 I'ametorenes. O6pa3zoBanHue 0.5 26.02.2025

" Pa3BUTHC ITOJIOBBIX KJICTOK.




JlaboparopHnas pabota
«3yueHne cTpoeHus
ITIOJIOBBIX KJIETOK HA I'OTOBBIX
MUKpOTIpenaparax»

69

NunuBuayaapsHOE pa3BUTHE
OpraHU3MOB — OHTOTCHE3

28.02.2025

70

3akiiaika OpraHoB M TKaHEH
13 3apO/IBIIIEBBIX JIMCTKOB

04.03.2025

71

POCT n paanTne JKNBOTHBIX.
Jlaboparopnas pabota
«BpIsIBNIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MMO3BOHOYHEIX JKHBOTHBIX

0.5

05.03.2025

72

PazmHoxeHue 1 pa3BUTHE
pactenuii. JlabopatopHas
pabora «CTpoeHHE OPraHoOB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHui»

0.5

07.03.2025

73

Ucrtopus craHoBiIEHUS 1
pa3BUTHS FTEHETUKH KaK
HayKu

11.03.2025

74

OCHOBHBIE TOHATHS U
CHUMBOJIbI T€HETHUKH.
JlaboparopHnas pabota
«JIpo3oduna kak 0OBEKT
TCHETHUUYECKUX

0.5

12.03.2025




HUCCIIEIOBAHUIN

75

3aKOHOMEPHOCTH
HacJIeJOBaHMs TPU3HAKOB.
MonorubpuaHoe
CKpeIIMBaHNUE.
[TpakTrueckas pabota
"N3yuenue pe3ynbpTaToB
MOHOTUOPHUIHOTO
CKpeuIMBaHus y Apo30puisr"

0.5

14.03.2025

76

[uTonornyeckre OCHOBHI
MOHOTUOPHUIHOTO
CKpELIMBaHUS

18.03.2025

77

AHanusupyroiee
ckpemuBanue. HenmosnHoe
,Z[OMI/IHI/IpOBaHI/Ie

19.03.2025

78

JluruOpuHOE CKpeIIUBaHUE.
[TpakTrueckas pabota
«3yueHune pe3ynbTaToB
JUTUOPUTHOTO CKPEITUBAHUS
y Ip0o30(pUIIBDY

0.5

21.03.2025

79

[uTonornyeckre OCHOBHI
JUTUOPUTHOTO CKPEITUBAHUS

02.04.2025

80

CremieHHOe HacJeJOBaHHE
MIPU3HAKOB

04.04.2025

81

XpoMOCOMHast TEOpUs
HacCJIeICTBEHHOCTH

08.04.2025




82

I'enetuka noina

09.04.2025

83

T'enoTun kak neixoctHas
cucTeMa

11.04.2025

84

I'eneT4eCcKU KOHTPOJIb
pa3BUTUS PaCTCHUM,
JKUBOTHBIX U YEJIOBEKA

15.04.2025

85

N3MeHYMBOCTh IPU3HAKOB.
Bunsl n3sMeHUNBOCTH

16.04.2025

86

MoaudukarmonHas
N3MCHYUBOCTH

18.04.2025

87

Bapuanuonsslii psia u
BApUALIMOHHAsA KpHUBasl.
JlabopartopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PHUKAITIOHHOM
n3MeHuUnBOCTH. [locTpoeHue
BAPUALIMOHHOTO psifa U
BapHallMOHHOW KPUBOM»

0.5

22.04.2025

88

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunatusHas
H3MEHYNBOCTH

23.04.2025

89

MyTaunonHas
U3MEHYUBOCTb.
[TpakTrueckas pabota

0.5

25.04.2025




«MyTtanuu y a1po3oduisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MyTaIMOHHOTO TIpolecca.
ONHUTreHeTHKA U
SIIUTCHOMUKA

29.04.2025

91

I'eneTnka yemoBeka.
[TpakTrueckas pabota
«CocraBiieHHE U aHAIIN3
POAOCIOBHOM

0.5

30.04.2025

92

MeTtoapl MEIUIIMHCKON
T€HETHKU

06.05.2025

93

3HaueHne MEIUIITHCKON
TeHETUKU B
MPEAOTBPAICHUH U JICUCHUH
FeHETUYECKHX 3a00J1eBaHMi
YyeJIoBeEKa

07.05.2025

94

OCHOBHBIE TOHATHS
ceneknuu. JlabopaTopHas
pabora «/3yueHnue copToB
KYJIbTYPHBIX PACTCHHI U
MOPOJI TOMAITHUX
KUBOTHBIX)»

0.5

13.05.2025

95

MeTonabl ceNeKIINOHHOMN
pabotsl. JlabopaTopHas

0.5

14.05.2025




pabora «/3yueHne MeTo10B
CEJIEKIIUU PACTCHUIN

96

JocTrmxeHus celeKIuu
pacTeHUH U KUBOTHBIX.
[TpakTrueckas pabota

«ITpuBHBKa pacTeHuUID»

16.05.2025

97

CoxpaHeHue, U3y4eHue u
HCIOJIb30BaHUE
TEeHETUYECKUX PECYpPCOB

20.05.2025

98

buorexnosorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[TpakTrueckas pabota
«M3y4eHne 00bEKTOB
OMOTEXHOIOTHI)

0.5

21.05.2025

99

OCHOBHBIE HaINlPaBJICHUS
CHHTETHYECKON OHMOI0THHI

23.05.2025

100

XpOMOCOMHAs ¥ T€HHas
UHXEHepus

23.05.2025

101

Menuimackne
OUOTEXHOJIOTHHA

23.05.2025

OBIIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME 102,
BeIoJiHsIeTesd 3a 101 gac, T. k. 1

Yaca BbITAJIO HAa NPA3JHUYHBIC JTHU

101

13.5




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* buonorus / Ilaceunnk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilon
pen. [Taceunuka B.B., Akimoneproe o61mectBo «M3marenscTBo

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

bu6moreka IJOK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

[Topran POII
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