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HHOACHUTEJIBHAA 3AIIUCKA

Pabouass mporpamma mo Ouosorum ans 10 kjmacca cocraBieHa B COOTBETCTBHU C
TpeboBanusiMmu denepanbHOr0 TOCYyAapCTBEHHOIO O0O0Pa30BAaTEIBLHOTO CTaHAApTa CPEIHEro
obmero obOpaszoBanus (mpuka3 MuHHCTEpCTBA mpocBemeHus Poccuiickoit ®Dexepanuu OT
12.08.2022 roma Ne 732), na ocHoBe DenepayibHONM pabodeil MporpaMMbl CpeaHETro OOIIero
oOpa3oBaHusl 1O OWMOJOTMH, OCHOBHOW OOpa3oBaTENbHON MpPOrpaMMbl CPEIHEro OOIIero
obpazoBanust MBOY «lllkoma-mureit Ne 2.

Pabouas nmporpamma opueHTHpPOBaHA Ha IIeJIEBbIE TPUOPUTETHI JyXOBHO-HPABCTBEHHOTO
pa3BUTHSA, BOCIUTAHMS U COLIMATN3ALMHU ydaluxcs, chopMyarpoBaHHbIe B paboueil mporpaMme
Bocniutanust MBOYVY «l1lkona-nuueit Ne 2.

[Tporpamma o yuebnomy npeamety "buonorus" (1anee - 6U0n0OrHs) Ha ypOBHE CPEIHEr0 00IIEro
oOpa3oBaHus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii @eneparnuny, ®I'OC COO, Konuenuu npenogaBaHus yueOHOTO
npeamera «bHoJIorHs» 1 OCHOBHBIX TOJOXKEHUH (heaepanbHoii pabodeii mporpaMMbl BOCTIUTAHHS.
YueOusiii npeamet «buonorus» yriayOn€HHOrO H3ydeHHUs SBISETCS OJHUM M3 KOMIIOHEHTOB
npeaMeTHoi obnactu «EcrecTBeHHO-HayuHble rpeaMeTsl». CornacHo nojoxeHusm GI'OC COO
npoduabHbIe Y4eOHbIE MPEAMEThI, U3y4aeMble Ha YIUIyOIEHHOM ypOBHE, SIBISIOTCA CIOCOOOM
g depeHranuy 00ydeHus Ha ypOBHE CPEIHET0o 0011Iero oopa3oBaHus ¥ PU3BaHbI 00ECTIEYUTh
MIPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIIMM, CPETHUM OOLINM, CPEAHUM NMPOPECCUOHAIBHBIM U
BBICHIMM 00pa3oBaHuEM. B TO e BpeMsi KaAblil M3 3THX y4eOHBIX MPEAMETOB JIOJKECH OBITh
OpPUEHTUPOBAH Ha MIPUOPUTETHOE pelIeHne 00pa30BaTEeNbHBIX, BOCIIUTATEIBHBIX U Pa3BUBAIOIINX
3a/1a4, CBA3aHHBIX C MpodopueHTanueil o0ydaromMxXcsi M CTUMYJIHMPOBAHMEM HHTEpeca K
KOHKPETHOH 00JIaCTM HAy4YHOT'O 3HAHMSA, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOMN, SKOJIOTHEH,
MICUXOJIOTHEN, CIOPTOM WJIM BOEHHBIM JIETIOM.

[TIporpamma mo ydyeOHomy mpenmery "buonorus" maér mpencTtaBieHuWe O LETH U 3ajadax
U3y4eHus yueOHoro npeamera «buosorus» Ha yriry0J€HHOM ypOBHE, OIpeieisieT 00s13aTeabHOe
(MHBapMaHTHOE) MNPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPUpPOBaHUE MO pasjeliaM U TeMmaw,
pacnpeneseHre no KiaccaM, peKOMEHYeT MOCIe0BaTeIbHOCTh N3YUeHHs y4eOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€H, JIOTMKHM Yy4eOHOro mpoiecca,
BO3pAacTHBIX 0COOEHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOrMM pealn30BaH MPUHLIUI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Oyarogaps 4eMy NpocMaTpUBAETCSl HAPABICHHOCTh Ha MOCIEAYIOIIEe pa3BUTHE OMOIOTMUYECKUX
3HaHWH, OPUEHTHPOBAHHBIX Ha (OopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTAaBICHUI O 3J0poBOM oOpa3e XKH3HU, Ha BOCIHUTaHUE
OepeKHOr0 OTHOIIEHUS K OKpY’Karolleld MpUupoaHOi cpene. B mporpamme mo 6Monoruu Takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro npenmera «buonorus» B peanuszanuu tpedoBanuit ®I'OC
COO x mIaHupyEeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEMETHBIM pe3yJibTaTaM 00y4YeHHs U
B ()OPMUPOBAHNUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOW AEATEIbHOCTU O0YyYaroUuxcs Mo
OCBOCHMIO COJIEpXaHHUA OMOJIOTMYECKOro 00pa3oBaHHs Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHwUs.

VYuebHblit mpeamer «buonorus» Ha ypoBHE CpeAaHEro ooOmero oOpa3oBaHHUS 3aBEpIIAET
Ouonoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHue U yriayOieHne 3HaHui
00yyaromuxcs 0 )HUBOH MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U KIIETOYHOM OMOJIOTHH, SMOPHUOIOTHH
U OHOJIOTMU Pa3BUTHUS, TCHETHKH, CEJIEKIIMHU, OUOTEXHOJOTHH, HBOJIOLUOHHOTO YYEHHS U
HKOJIOTHH.

Uzyuyenune yueOHoro mnpeamera «buonorus» Ha yriiybJeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJATrOTOBKY 00yUalOMMXCs K HOCIEAYIOIEMY MTOTYyYSCHHIO ONOIOTHYECKOT0 00pa30BaHMs B By3axX
U OpraHu3alusix CpeIHero npodeccuoHanbHOro obpa3oBanus. OCHOBY €ro cojepxaHus
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHWH, MONYYEHHBIX MPU H3YUYCHHH OOydYalOIIUMUCS



COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus. Tak, pacmupeHsl U yriayOsieHbl OMOJOTHYECKUE 3HAHUSI O PACTCHHSX, KUBOTHBIX,
rpubax, OakTepHusX, OpraHU3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HU, NOMOIHUTEIHHO
BKJIIOYECHBI OMOJIOTMYECKHE CBEICHUS MPHUKIATHOTO M IMOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO
UCIIONIb30BaTh KaK OPUEHTHUPHI Ui Tocieayiouiero Bbibopa mpodeccuu. Bo3moxHa Takxke
UHTETpaIs OWOJIOTUYECKUX 3HAHMKA C COOTBETCTBYIOIIMMHU 3HAHUSMH, IOJTYYCHHBIMU
00y4JarIUMUCS IPU U3YYEHUU (DU3UKHU, XUMUU, Teorpaguu 1 MaTEMaTHKH.

CrtpykTypa mporpaMmsl 1o yaeOHomy npeamery "buonorus" oTpaxaer CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIN MOAXOAbI K H3ydeHHto Ouonoruu. COriacHO MM, H3Yy4aroTcsl CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs JKUBBIX CHCTEM Pa3HOI'0 YpOBHS OpraHU3alliy, 3BOJIIOLUU
OpPraHMYECKOro MHpa Ha 3emiie, COXpaHeHHUs OMOJIOTrHYeCcKOro pa3HooOpasus miaHeTsl. Tak, B 10
KJIACCEe M3YYaIOTCS OCHOBBI MOJICKYJIIPHOW W KJICTOYHOW OMOJIOTUH, SMOPHOIOTHH U OHMOJIOTHU
pa3BUTHS, TCHETUKH U CENIEKIIMU, OMOTEXHOJIOTHHU U CUHTETUYECKOM OMOIOTHH, aKTYaTH3UPYIOTCS
3HaHUS O0yYaroImuXcs MO OOTaHWKE, 300J0THH, aHATOMUH, (PU3HOIOTUU YelIOoBeKa. Y4eOHBIN
npenmet «buonorusy npusBaH 06eceunTs OCBOCHHE 00YYAIOIIMMUCA OHOIOTHYECKUX TEOPHM U
3aKOHOB, WJIeH, IPUHIIUIIOB U MPaBUJL, JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, 3HAHUA O CTPOCHHM, MHOTO00pa3uu M OCOOCHHOCTSX KJIETKH, OpraHH3Ma,
HOITY IS, OMOIIEHO3a, SKOCUCTEMBI, O BBINAIONIMXCS HAYYHBIX IOCTIDKEHHSIX, COBPEMEHHBIX
WCCJIEIOBAHMSIX B OMOJIOTHH, MPUKIAJHBIX aCTEeKTaX OMONOTMYEeCKUX 3HaHWM. (s pa3sBuTHS U
NOJJEpKaHUsl MHTEpeca oOydarolmuxcs K OMOJOTMM Hapsily €O 3HAUUTENbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuaia B COJEpPKaHUUW TMPOrpaMMbl 1O OHOJOTHH MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS M Pa3BUTHS TOW WM MHOW O0JIACTH OMOJIOTHMH, BKJIAOM
OTEUECTBEHHBIX M 3apyOexHBIX YYEHBIX B pEIICHWE BAXHEUIINX OHONOTHYECKUX U
HKOJIOTUYECKUX MTPOOIIEM.

[lenp wu3yueHuss ydeOHoro mnpeamera «buonorus» Ha yriayOIE€HHOM YpPOBHE — OBJaJIeHUE
00y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
pa3HOTro paHTa u MPUOOPETeHHE YMEHUI NCIIONB30BaTh T 3HaHUS B POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu MpodecCHOHATBHON NIeATeTLHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHuUs.

Joctuxenne nenu u3ydeHus yudeOHoro mnpeamera «buosorus» Ha yriiyOJI€HHOM YypOBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJOTUYECKHX
TEOpUSX, KOHIICTIIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MPaBUIIAX, COCTABIISIFOIIMX
COBPEMEHHYIO0 E€CTECTBEHHO-HAyYHYI0 KapTHHy MHpa; O CTPOEHUHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHCTEeM (KJEeTKa, OpraHu3M, IOMyJIsALus, BUA, OHOreoLeHOo3,
6uocepa); 0 BIIAIOUINXCSA OTKPBITUSAX U COBPEMEHHBIX HCCIEI0BAHUAX B OMOJIOTHH;
O3HAKOMJICHHE OOYYaIOIIUXCSI ¢ METOJaMU MO3HAHUS >KMBOW MPHUPOJIBI: MCCIEI0BATEIbCKUMUI
METOJaMH OHOJIOTHYECKUX HayK (MOJEKYJSIPHOW M KJIETOYHOW OWOJIOTHH, SMOPHOJOTHH H
OMOJIOTUM Pa3BUTHUS, TEHETUKU W CENEeKIMH, OMOTEXHOJOTMH W CHHTETUYECKOW OHOIOTHH,
MAJICOHTOJIOTUH, JKOJOTMM); METOJaMH CaMOCTOSITEIbHOTO TMPOBEACHUS OHOJIOTHYECKHX
UCClieIoBaHU B J1abopaTopur W B mpuposae (HaOioJaeHHe, U3MEpEeHHe, HSKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHUE OOYYarOMIMMHCS YMEHHSIMH: CaMOCTOSTENIbHO HAaxOIuTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHABIMBAThH CBS3b MEXKIY Pa3BUTHEM OHMOJIOTUU M COLIUATHHO-IKOHOMHYECKUMU
Y SKOJIOTHYECKUMHU MPoOIeMaMH YeJI0OBEeUeCTBa; OLIEHUBATH MOCJIECTBUS CBOEH AESITEILHOCTH 110
OTHOILICHHIO K OKpPY)KaIoLIeH NPUPONHONW cpene, COOCTBEHHOMY 30pPOBBIO M 3/10POBBIO
OKPY’)KAIOIIMX JIF0JIeH; OOOCHOBBIBAaTH W COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a00JeBaHM, MpaBUJa TOBEACHUS B NpPUPOAE U oOecredeHus: Oe30MacHOCTH COOCTBEHHOM



KHU3HEACSITENbHOCTH B UYPE3BbIYaWHBIX CUTYalMsIX MPUPOAHOTO M TEXHOTCHHOIO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE Yy OOYYarOIIMXCsS HMHTEJUIEKTYaJlbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCMIEPUMEHTAIBHBIX HWCCIICOBAHUM, pEIICHUs] OWOJOTHYEeCKHX 3a/1ad, MOJICITHPOBAHUS
OHOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHUE y OOYYAroIMXCs IICHHOCTHOTO OTHOIICHHWS K J>KMBOW NPUPOJE B IIEIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphI MOBEACHHS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHne OOYyYaIOIMMUCS KOMIIETEHTHOCTH B PAlMOHAIBHOM IPUPOIOINOJIH30BAHUU
(cobmroieHne TpaBUJl TOBEJACHUS B TMPUPOJIE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npodunakTuKy 3a060J1eBaHmil, o0ecrieueHrne 0€30MacCHOCTH KUZHEAEATEIIbHOCTH B UPE3BbIUAHHBIX
CUTYAaIUsAX TPUPOIHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTUYECKUX
3HAaHUU U YMEHUH B IIOBCEAHEBHON KU3HU;

CO3laHME  YCIOBMHA JUIi  OCO3HAHHOTO  BBIOOpPa  OOyYArOIIMMHUCS  MHIUBUIYaJTbHOU
0o0pa3oBaTeNbHOIl  TPAeKTOpUHU, CHOCOOCTBYIOUIEH MOcCienymomeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYyAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO01mee 9uCIIO 9acoB, OTBEJCHHBIX HA M3yYeHHE OMOJIOTHH Ha YIITyOJICHHOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctaBiser 204 gaca: B 10 ximacce — 102 gaca (3 ygaca B Hegenio), B 11
kiacce — 102 yaca (3 yaca B Heneno).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4EeHUS OHOJOTHH OCYIIECTBISETCS C
y4€ToM crenu(uKd ero cojepkaHusi M HAMpPaBICHHOCTH Ha MPOOIKEHUE OMOJIOTUYECKOTO
0o0pa3oBaHUs B OPTaHU3AIUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pPa30BaHMUS.
OO0s3aTeNIbHBIM  YCIIOBUEM TpU OOYYEHHH OHOJIOTMM Ha YIUIyOJIEHHOM YpPOBHE SIBISIETCS
MpoBeJcHNE JIa0OpaTOPHBIX W MpakTUdeckux pador. Takxke yuacThe oOydarolmuxcs B
BBITIOJITHEHUH TTPOCKTHBIX U YU€OHO-UCCIEA0BATEIbCKUX Pab0T, TEMAaTHKa KOTOPHIX OTPEIEIETCS
YUHUTENIEM Ha OCHOBE UMEIOUINXCSI MAaTEPUAIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.



COJAEPKAHUE OBYYEHUA
10 KUIACC

CopepxaHue nporpamMmsl, BBIACIECHHOE KypCUBOM, HE BXOAMT B IIPOBEPKY I'OCYIapCTBEHHOMN
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OuWoJOrHsi — KOMIUIEKCHas Hayka. Kparkas ucTopus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku M u3ydaemble UMU HpoOieMbl. DyHAaMeHTaIbHBIE, NPHUKIAJHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEIOBAHHS B OMOJIOTHH.

3HayeHue Ouosoruv B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHUHBI MHpa.
[Ipodeccun, cBs3zannbie ¢ Ouosiorueil. 3HaueHHE OHOJOTUM B TMPAKTHUUECKOW JESITEIbHOCTH
4eJI0OBEKAa: MEAMIIMHE, CEIbCKOM X035IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IIPUPOJBL.

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXKuBple cuctembl Kak IpeaMmer u3ydeHust Ouosnoruu. CBONCTBA JKHMBBIX CHUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHM3alus, CAMOBOCIIPOM3BEIEHHUE, Pa3qpPaXUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpOBHU OpraHHU3aly KUBBIX CUCTEM: MOJIEKYJISIPHBIH, KIIETOUHBIN, TKAHEBBIN, OpraHU3MEHHBIH,
MOIYJIIIIUOHHO-BUOBOM, 3KOCHUCTEMHBIN (OMoreoneHoTnueckuii), ouochepnsrii. Ilpomeccsr,
OPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE HpHU3HAKM >KuBOro. JKu3Hp Kak Qopma
cyliecTBoBaHMs Marepud. Hayku, wu3yyaromyge J>KHMBBIE CHCTEMBbl Ha pa3HBIX YPOBHSX
OpraHH3aIyHy.

N3yuenne >xuBBIX cucTeM. Mertoasl Ouonornueckod Hayku. HaOmioneHue, u3sMepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsTMe o 3aBUCMMOM U HE3aBUCUMOU
nepemeHHoil. IDmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KEHUS pe3ysbTaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpaLun

Tabmuubl 1 cxembl: «OCHOBHBIE NMPHU3HAKU >KU3HW», «buonoruueckue cucrems», «CBoicTBa
KUBOM MaTepun», «YpPOBHH OpraHU3alUU XUBOU MpUponb», «CTpOoeHHE KUBOTHOW KIETKHY,
«Tkann xuBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO OpraHusma», «buoreoneHosy,
«buocdepay, «Metoabl U3ydeHUs KUBOU MIPUPOIBI».

Ob6opynoBanue: nabopaTopHOoe 000OpyHOBaHHME JUIsI TPOBENEHUS HAOIIOACHUH, H3MEpeHU,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHNE pa3IUYHBIX METOJIOB MPU U3YUYEHUHU KHUBBIX CHCTEMY.
Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €AMHUIIA )KUBOTO. McTopust OTKpbITHA KiIeTKU. PaboTh
P. I'yka, A. JleBenryka. Kierounas teopus (T. lIBann, M. Illnelinen, P. Bupxos). OcHoBHbBIE
MI0JIO’KEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.

MeToap1 MOJIEKYTISIPHOM U KJIETOYHOM OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadusi, aneKTpodopes,
METOJI MEUEHBIX aTOMOB, Ju(pdepeHInaIbHOe HEHTPUPYTHPOBAHUE, KYIbTUBUPOBAHUE KIIETOK.
N3ydeHne pUKCUPOBAHHBIX KIETOK. DIIeKTpoHHAs MUKpockonus. KoHpokaabHas MUKPOCKOIHS.
BuransHoe (MpuXKU3HEHHOE) U3YYEHHUE KIIETOK.

JemoHCTpauMu

IToptpetsr: P. I'yk, A. JleBenryk, T. IIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIM MHKpOCKom», OO0opyaoBaHUE:
CBETOBOW MUKPOCKOII, MUKPOIIpENapaThl paCTUTEIbHBIX, JKUBOTHBIX KJIETOK.



IIpakTuyeckass pa6ora «l3yueHne MeETOMOB KIETOYHOM Ouonoruu (Xpomartorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI. Boaa u €€ poiib Kak
pPacTBOpPUTEIISA, peareHTa, y4acTue B CTPYKTYPHUPOBAHUU KIIETKH, TEIUIOPETyIsiiuu. MuHepanbHble
BEIIIECTBA KJIETKH, UX OMOJOrnuecKas poib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckue BenecTBa KIeTku. buonornueckue nonumepsl. benkn. AMUHOKHUCIOTHBINA COCTaB
0enkoB. CTpykTypbl OenkoBoi Moiiekyibl. llepBuuHas cTpykTypa Oeiika, NMENTUAHAs CBS3b.
Bropuunasi, TperuuHas, u4eTBepTUYHas CTPYKTyphl. Jlenatypamnus. CBoiicTBa O€JKOB.
Knaccugukanus 6enkos. buonorunueckue Gpynkiun 6enkos. [Ipruonsl.

VYrneBoabl. MoHocaxapuabl, AMcaxapujibl, OJUrocaxapuabl W mnonucaxapuisl. OOmmil 1ax
CTpOCHUS M (PU3UKO-XMMHYECKHE CBOMCTBA yriieBOA0OB. bronornyeckue GyHKIMH yriIeBOAOB.
Jlununel. T'mapodunsHO-TUApOdOOHBIE cBolicTBa. Knaccudukanus nununos. Tpuriuuepusl,
dochomunuabl, BOCKH, cTepouibl. buomormyeckwe ¢yHkmumn mumuaos. OOmme cBoicTBa
OMOJOTHYECKHX MEMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMbIKaHUIO, TIOMYTIPOHUIIAEMOCTb.
Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne nyknennoBbix kucnot. Hykneoruasl. [Tpunnun
komruiemeHtapHoctu. IlpaBuno UYapragda. Crpykrypa JHK — nBoiimas cnupans.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Buast PHK. ®@ynkunu PHK B kietke.
Crpoenue monekynsl AT®. Maxkpospruueckue cBsizu B Moiiekyile AT®. buonormueckue
¢yakmun  AT®. BoccTaHOBJICHHBIE TEPEHOCYHMKH, WX (QYHKIOUM B KieTtke. Jlpyrue
nykineosuarpudocdarsl (HTD). CexBenuporanue JJHK. MeTopl reHOMUKH, TPAHCKPUITOMUKH,
IIPOTEOMMUKH.

CrpyktypHast Ouonorus: OWOXMMHYECKHME W Ouodu3MUECKHe UCCIEeOBaHUs CcocTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomoiiekyn. MoaenupoBaHue CTPYKTypbl M (pyHKUMN
OMOMOJIEKYJ U X KOMIUIEKCOB. KOMIbIOTEpHBIN AM3aliH M OPraHNYeCcKUuil CUHTE3 OMOMOJIEKY U
UX HEMPUPOIHBIX aHAJIOTOB.

JleMoHCTpanun

[Toptpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Vunkunc, P. ®pauxnun, ®@. Courep, C.
IIpy3unep.

Tabmune! u cxemsl: «llepuoanueckas Tabina XUMUYECKUX JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
BOJbI», «BemecTBa B cocTaBe oOpraHuzMoB», «CTpoeHue MoJeKysbl Oenka», «CTpyKTyphl
0enkoBol MoJekynb», «CTpoeHue MoJeKysl yrieBoaoB», «CTpoeHHe MOJIEKYJ JIUIHIOBY,
«HyxknennoBsle KUCIOTED, «CTpoeHHE MOJIEKYIIBI ATD».

O6opyoBaHue: XuMU4ecKas ocyia ¥ 000pyi0BaHUE.

JlaGopatopHnas pabora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIUii».
JladopaTopnasi paGora «lccnegoBaHue HYKIEHHOBBIX KHCJIOT, BBIICJICHHBIX M3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: JyKapHOTHUECKass W mpokapuoTtuyeckas. CTpyKTypHO-(QYHKIHOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenne mpokapuotuueckoil kietku. Kietounas crenka Oakrtepuit um apxeil. OcobeHHOCTH
CTPOCHHUSI TETEPOTPOPHOM U aBTOTPO(DHON MPOKAPUOTHIECKUX KIETOK. MeCTO U poJib IPOKAPUOT
B OMOIIEHO3aX.

CtpoeHne W (QYHKIMOHUPOBaHHE »J>yKapuoThueckoil kiertku. Ilmasmaruueckas wmemOpaHa
(mnazmanemma). CTpykTypa IIa3MaThdeckoil MemOpaHbl. TpaHCIOpPT BemecTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddy3us, obnmeruénnas auddysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). ITomymponurnaemocts memOpansl. PabGora
HaTPHUI-KaTUEBOTO HAacoca. DHIOIMUTO3: MUHOIMUTO3, Garoruros3. Dx301uTo3. Kierounas creHka.
CrtpykTypa v QyHKIHUN KIETOYHOU CTEHKH pacTEHUH, rprOOB.



[urommazma. I[luto3zons. ILlutockenmer. JIBwxkeHue 1murTorminasmbl. OpraHouabl  KJIETKH.
OnHOMeMOpaHHBIE OPraHOUBI KIETKHU: dHAomnazmaTudeckas cetb (JI1C), anmapar ['onbmkwy,
JU30COMBI, UX CTpoeHHe U (YHKUIUU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyisipHOrO peTukKyilyma. Mexanusm HampasieHus OenkoB B OIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIi)
SHJIOIIA3MATHYECKU peTuKynyM. CekpetopHas gyHkius anmnapara [ onbmku. Moaudukanums
OenkoB B anmapate ['onbmxu. CoptupoBka O6enkoB B anmapate ['onbxu. TpancnopT BemiecTs B
KieTke. Bakyonu pacturenpHbIx KieToK. Knerounsiit cok. Typrop.

IlomyaBTOHOMHBIE ~ OpraHOMJbl  KIJIETKM: MUTOXOHIApUM, Iuiactunabl. IIpoucxoxnaenue
mutoxoHapuii u tactun. Cumbuorenes (K.C. MepexkoBckuii, JI. Maprymnuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactuld. llepBuuHble, BTOpUYHBIE U CJIOXHBIC IUIACTUIBI
(OTOCUHTE3UPYIOLUX 3YKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTBl BBICHIMX
pacTeHuil.

HememOpannsie opranon sl kietku CTpoeHne u GyHKINKA HEMEMOpPaHHBIX OPraHOUIO0B KIIETKH.
Pu6ocomsl. [IpomexxyTounsie ¢punameHTsl. MUKpOpUIaMEeHThl. AKTUHOBBIE MUKPO(HUIAMEHTHI.
Mpimeynble  KI€TKH. AKTHHOBBIE KOMIIOHEHTHI HEMBIIIEYHBIX KJIETOK. MHKpPOTPYOOUKH.
Knetounstii nentp. CTpoeHue U ABHKEHUE KT'YTUKOB U peCHUYEK. MUKPOTPYOOUKH [IUTOILIA3MBI.
Lleatpuons. benku, acconnupoBaHHbIE C MEKPO(QHIAMEHTAMH B MUKPOTPYOO4YKamMu. MOTOpHBIE
OenKu.

SAnpo. Obonouka sapa, XpOMaTHH, KAPHOIUIA3Ma, SAPBIIIKH, UX CTPOCHUE M GYHKUIWU. SnepHbIii
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPACHOJIOKEHUE XPOMOCOM B HHTEpP(a3zHOM sIpe.
DyXpOMaTHH U reTepoxpomMatu. bemkn XxpoMaTrHa — THCTOHBI. [lMHaMuKa siIepHOI 000I0YKH B
MUTO3€. fIIepHBII TPAHCIIOPT.

Knerounsie BkmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK SYKapuoT (pacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JleMoHCTpaLuu

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOM KiIeTKn», «CTpOeHHE KUBOTHOW KIIETKH,
«CTpoeHune pacTUTEeNbHOM KieTku», «CTpoeHue MUTOXOHIpun», «Aapo», «CrtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opyoBaHHe: CBETOBOM MMKPOCKON, MHUKpONpEenaparbl PacTUTEIbHBIX, JKUBOTHBIX KIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopnasi paGora «/3yueHue CTpoeHUs KIETOK Pa3IMUHbIX OPraHU3MOBY.
JlabopaTopnass padora «lccnenoBaHue mma3MonM3a W JIEIUIA3MOJIM3a B PACTUTEIBHBIX
KJIIETKaX».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NpeBpaLlieHHe JHEPIUU B KJIEeTKe

AccUMMIAIMS U JUCCUMIIIALUS — JBE CTOPOHBI MeTabonu3ma. Tumbel OOMEHa BeIIEeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KHCI0poia B OOMEHHBIX Mpolieccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIN XapakTep
peakIuii KIeTOYHOro MeTabonu3ma. GepMeHTHI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinnuus pepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-akTHBaTOphl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKkUUid OT pa3iIMyuHBIX
(baxTopoB.

[lepBUYHBII CUHTE3 OPraHUYECKUX BEHIECTB B KIEeTKe. POTOCHMHTE3. AHOKCUTEHHBIA H
OKCHUTeHHBIH oTocunTe3 y OakTepuii. CBeTocoOMparonie MUrMeHThI U TUTMEHTHI PEaKIIHOHHOTO
nentpa. Pomp xsoporactoB B mporecce (orocunre3a. CBeToBas W TeMHOBas (hasbl.
®oroasixanue, Cz., C4- 1 CAM-TunbI Porocuntesa. [IpoaykruBHOCTh (poTOCHHTE3a. BiusHue
pa3IUYHBIX (HAKTOPOB HA CKOPOCTh (poTocuHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. Pa3sHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpHU(UUUpYIOIIHE OakTepuw,
Kene300aKTepHH, CepoOAKTEPHH, BOIOPOIHBIC OaKTepun. 3HAUCHHE XEMOCHHTE3A.



AHa’poOHble opranu3mbl. Bumel Opokenus. I[IpogykTsl OposkeHHS W UX HCIOJB30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTH OMOTEXHOJOTMH W BO30yAWUTEIN
Oose3Hei.

AbdpoOHBIE OpraHU3MBbL. DTarbl SHEpreTndeckoro oomena. [loaroroBurensHslii atamn. I'nukonus —
0OEeCKHUCIOPOAHOE paCUICTNIEHUE TIIOKO3bI.

buosiornueckoe OKuCIEHHE, WIM KJIETOYHOE JbIXaHue. Poiib MUTOXOHAPHN B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
DHeprus MmeMOpaHHOro rpaauenta npotoHoB. Cuare3 AT®: padora nporoHHO AT®-cuHTA3bI.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHa BEHISCTB Iepes aHadpoOHBIM. D(P(HEKTHBHOCTH
HHEPTreTUYECKOro 0OMeHa.

JemMoHCTpauMu

[Toprpersr: k. [lpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, I'. A. 3aBap3uH.

Tabmuiel U cxeMbl: «DOTOCUHTE3Y, « IHEPreTHIeCKHii 00MeH», «brocuaTes 6enkay, «CtpoeHue
dbepmenTay, « XeMOCHHTE3Y.

OO6opyoBaHMe: CBETOBOM MHUKPOCKOI, OOOpYJOBAaHWE Ul INPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas padora «/3ydeHHne KaTaMTHUECKOW AaKTUBHOCTH (EpMEHTOB (Ha IMpHUMEpe
aMUJIa3bl WK KaTaaasbl)y.

JladopaTopnasi padora «/3ydyeHne QpepMEHTATHBHOTO pPACILEIJICHUs MEPOKCHIA BOAOPOJA B
PaCTUTENbHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a».
JlaGopaTopHnas pa6ora «CpaBHEHHE NPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HaciencrBeHHast uHpopManus U peajm3anus e€é B KiIeTKe

Peakuuu matpudHoro cusresa. [IpyHIMN KOMIIIEMEHTAPHOCTH B PEAKIUAX MATPUYHOIO CUHTE3A.
Peanu3zanus HacnenctBeHHOW nHpopManuu. ['eneTrnuecknii KoJ, ero cBoicTBa. TpaHCKpUIIMS —
MaTpUYHbBIN CUHTE3 PHK. [TpuHIMIIBI TPAHCKPUIILIUU: KOMIUIEMEHTApPHOCTD,
aHTUIapalIeIbHOCTh, acuMMeTpuyHocTh. Co3peBanue matpuunbix PHK B sykapumortnueckoit
knetke. Hexonupyromue PHK.

Tpancnsauuss u e€ stanbel. Yyactue TpancnoptHeix PHK B Omocuntese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GMocuHTe3e Oemka.
CoBpeMeHHbIE MPEJCTaBICHUS] O CTPOEHMM TeHoB. OpraHuzalus IeHOMa Yy MpOKapuoT u
9YKapHOT. Perynsius akTHBHOCTH T€HOB Y TpokapHoT. [ unoresa onepona (®. XKako0, XK. Mano).
MonekynsipHble MEXaHM3Mbl IKCIPECCUU T€HOB Yy JyKapuoT. Poib XpomaThHa B peryisiiuuu
paboThl reHoB. Perymsiust oOMeHHBIX MpoIeccoB B KieTke. KiieTouHslit romeocTas.

Bupycbl — HekneTouHble (POPMBI )KU3HU U 00IUraTHbIe mapa3uThl. CTpOeHHE IPOCTHIX U CI0KHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaro. Kuznennsiit ukn JJHK-conepxkamux Bupycos, PHK-
coJiepXaniux BUPycoB, 6akTeprodaros. OOpaTHas TpaHCKPHUIIUS, peBEpTa3a, HHTETPa3a.
Bupychsie 3a0osieBanus 4yenoBeka, kuBOTHbIX, pacteHuil. CIIN/, COVID-19, couunanbhbie u
METUITMHCKHUE TIPOOIIEMBI.

buonHpopmaTuka: WHTErpanus W aHauu3 Oonbmmx MaccuBoB («bigdata») crpykTypHBIX
Ouonornyeckux naHHbIX. HaHoTexHomoruu B Ouosormu u Memunuse. [Iporpammupyembie
¢ynkuuu 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JleMoOHCTpanun

[Toptpetsr: H. K. Konbios, /. 1. IBaHOBCKUiA.

Tabmuip! u cxemsl: «buocunTes 6enkay, «I eneTnueckuii Koy, «Bupyce», «bakrepuodarm.
Tema 8. /Ku3HeHHBbIH UK KIETKH

Knerounsiii ki, ero nepuoasl u perymsus. Uarepdaza u Muto3. OCOOEHHOCTH TPOIIECCOB,
nporekaomux B uHTepdaze. IlogroroBka kietku K JeneHuto. [IpecuHTeTHUYECKUi



(MOCTMHUTOTUYECKHUI), CUHTETHUYECKHH W TOCTCUHTETUYCCKUU (MMPEMUTOTHYECCKUIN) TEPHOJIbI
UHTEp a3kl

Marpuunbiii cuate3 [JHK — perumukanus. [Tpunnuns! pernukanuu JJHK: kommieMeHTapHOCTS,
MOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIAPAUIENbHOCTh. Mexanusm  perukaunu  JIHK.
XpomocoMmbl. CTpoeHHE XpOMOCOM. TeoMepbl U TeloMepas3a. XPOMOCOMHBIN HA0Op KIETKH —
KapuoTull. JIMIJIOMIHBIM M TalulOuAHBIA Ha0Opbhl XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[Tos10BBIE XPOMOCOMBI.

Jenenue kietkn — Muto3. CTaguu MUTO3a M IPOUCXOASIIME B HUX IPOLECCHl. TUIBI MUTO3a.
Kapuokunes u nuroknHes3. buonornueckoe 3Ha4yeHUE MUTO3A.

Perymnsiuus mutoTHueckoro mukia kiaetku. [IporpamMupyemast kiieTogHast rHOeb — aronros.
Knerounoe sapo, XpoMOCOMBI, (YHKLHOHaJbHas TI€HOMHMKA. MexaHM3Mbl Npojudeparui,
QG epeHIMpPOBKH, cTapeHust U rudenu kietok. «Ludposas kieTkay — OnonHpopMaTHIECKUE
MoJieNn (YHKIIMOHUPOBAHUS KIETKH.

JleMoOHCTpanun

Tabmuubl U cxeMbl: <«OKuW3HEHHBI LUK KIETKW», «Muto3», «CTpoeHue XpoMOCOMY,
«Pennukanus JJHK».

O06opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKa».
JlabopaTopnas padora «HalGmoneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha FOTOBBIX
MHUKpOIpernaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe pasHooOpasue oprann3mMoB. OJJHOKJIETOUHbIE, KOJIOHUAIbHbIE, MHOI'OKJIETOUHBIE
OpraHU3MBlI.

OCOOEHHOCTH CTPOCHMS U JKU3HEAEATEIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPHOBbI, OJHOKIJIETOUHBIE BOJOPOCIH, Jpyrue npoTucThl. KojgoHuambHbIE
OpraHu3MBl.

B3anmocBs3p 4yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHas, MMOKPOBHAs, MPOBOAAIIAS,
OCHOBHas, MexaHn4eckast. OcoOeHHOCTH CTpOEHUs, QYHKIMH 1 pacloJI0kKeHNs TKaHel B opraHax
pacTeHuM.

TkaHU >KMBOTHBIX M 4YelOBEKa. THIIBI KMBOTHBIX TKAHEW: AMUTEIWANIbHASA, COCOUHUTENIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKIMI U PAcloNokKeHHUs] TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratnBHble M TeHEpaTUBHBIE OpraHbl pacTeHHd. OpraHbl U CUCTEMBI OpPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHyTpeHHMI ckeseT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.
JIBukeHre opraHu3MoB. [IBUKEHHME OIHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, KI'YTHKOBOE,
pecHMuYHOe. /JIBMXKEHME MHOIOKJIETOYHBIX pACTEHHMH: TpONM3Mbl U HacTuu. JIBHkeHue
MHOTOKJIETOUYHBIX )KMBOTHBIX U YeJIOBEKa: MbllIleyHas cuctema. Peduiexc. CkeneTHble MBIIIIBI U
ux padora.

[Tutanne opranuzmoB. llornomieHue BOABI, YIJIEKUCIOrO Ta3a M MHMHEPAIbHBIX BEIECTB
pacreHusAMH. IluTaHue >XMBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHMKJIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENbHOrO TpakTa. IlumeBapurenbHbie
xenesbl. [IuimeBapuTenpHas cucTeMa 4eJl0BeKa.

Hpixanue opranu3moB. [[pixanme pacteHuil. Jlpixanwe >kuBOTHBIX. uddys3us ra3or uepes
noBepxXHOCTh KieTku. KoxkHoe npixanue. JlpIxartenpHas MOBEpXHOCTH. JKaOepHoe M n€roynoe
IpIXaHue. JIpIXaHWe IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHCHHE
CTpOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cucTeMa 4ejnoBeKa. MexaHHu3Mm
BEHTWISALMY JETKUX y NITUL] U MIIEKONUTAOMMX. Perysuus nsixanus. J{pixarenbHble 00bEMBI.



TpaHcoOpT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BEIIECTB Y
JKUBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucTeMa IT03BOHOYHBIX JKUBOTHBIX
u yenoBeka. Cep/iie, KpOBEHOCHBIE COCY bl U KpoBb. Kpyru kpoBooOpaiieHus. DBOTIOLNOHHbBIE
YCIIOKHEHHS CTPOSHHSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX XKMBOTHBIX. PaboTa cepama u eé
perynsuus.

Boinenenue y opranusmoB. Beigenenue y pacrenuil. Boinenenue y sxuBoTHbeIX. COKpaTUTEIbHbIE
Bakyousid. Oprausl BoienieHus. OuibTpanus, ceKkperus 1 o00paTHOE BCAChIBAHUE KaK MEXaHU3MBbI
paboThl OpraHoB BblJe/IeHN. CBA3b ITOJIOCTH TENA C KPOBEHOCHOM U BBIJIEIUTEIbHON CUCTEMAMU.
Brigenenue y mo3BOHOYHBIX KMBOTHBIX M uenoBeka. [louku. CtpoeHue u pyHKIMOHUpPOBAHUE
Hepona. OOpa3oBaHUE MOYHU Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropel OakTepuil U IIUCTHI
npocTeimux. 3aliuTa y MHOTIOKJIETOYHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOM U
XUMUYECKOH 3anuThl. DUTOHLUBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IPOW3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonesneii. HMmmyHHas cucrema 4enoBeka. KileTouHbli M TyMOpanbHBIE HWMMYHHTET.
Bpoxnaéuuenii u npuUOOpeTEHHBIM  cnennuYecKuii HMMMYHHTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Poib BpoX1EHHOr0O UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.
Pa3apaxxuMocTh U peryisuus y opraHu3mMoB. Pa3napaxuMocTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pa3npaxuMoCTs U peryJisinys y pacTeHuil. POcToBbIE BeneCcTBa U UX 3HAYCHUE.
HepBnas cuctema u pednexrtopHas perynsiiusi y >KUBOTHBIX. HepBHas cuctema u €€ OTHENBI
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Yy KHUBOTHBIX. OTIENbI TOJIOBHOTO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u pednexropHas ayra. be3ycinoBHble M YCIOBHBIE
pediekcoL.

I'ymopanbHast peryJsnus 1 3HI0OKPUHHAs CUCTEMA JKUBOTHBIX U YesloBeKa. JKene3bl )HI0KpUHHON
CHUCTEMBI U UX TOPMOHBI. JlelicTBuE TOPMOHOB. B3aMOCBSI3b HEPBHOM M 3HJAOKPUHHON CHUCTEM.
['nnoranamo-runoguzapHas cucrema.

JleMoHCTpanuu

IHoprper: U. I1. I1aBnos.

Tabmumbsl u  cxeMbl: «OIHOKJIETOYHBIE BOJOPOCTH», «MHOTOKJIETOUHBIE BOJOPOCITHY,
«bakrepum», «lIpocreiimme», «Opranel LBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOoMbIX», «TkaHM pacTeHU»,
«Kopuesble cuctembl», «Ctpoenue ctelias», «CTpoeHHe IMCTOBOM IIACTUHKWY», «TkaHu
KUBOTHBIX», «Ckener 4yenmoBeka», «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cHCTEMay,
«/prxaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpblueuHas —cucremay,
«BpraenurenpHas cucremMa», « OHJIOKpUHHAA cucrema», «CTtpoeHue MbInb», «MMMyHUTET,
«KumeunononoctHele», «Cxema nuTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruape», « CTpoeHne IiaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOTO
yepBs», «HepBHast cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMblkaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucrtemMa MIIEKOIMUTAIOLINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyAoBaHKE 7151 IEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTeHUH, paclierieHus
Kpaxmasia u OelKOB Moj AeUcTBHEM (EepMEHTOB, 000pyIOBaHHE JUIsI AEMOHCTPALIUU OMBITOB 110
U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKECHUH, MOJAEIN
TOJIOBHOI'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabGopaTropHas padora «/3yueHue TkaHeill pacTeHUI.



JlaGopaTropHas padora «/3yueHne TkaHeil )KUBOTHBIX).

JlabopaTopnasi paGora «/3ydueHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PasMHO:KeHHe M Pa3BUTHE OPraHNU3MOB

@®opMbl Pa3MHOXKEHHSI OPraHM3MOB: Oecrojioe (BKJIKOYasi BEreTaTMBHOE) W TMOJIOBOe. Buabl
0ecroI0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJILMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmHoxkenue. IlonoBele kneTku, uau ramersl. Meio3. Cranuu meioza. IloBenenue
xpoMmocoMm B Mmeno3ze. Kpoccunrosep. buonormyecknid cMbIci Meii03a U MOJOBOTO IpoIliecca.
Mei103 1 €ro MeCTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3Butue. ['amerorenes y xuBOTHbIX. [lonoBbie xkene3pl. OOpazoBaHue u
pa3BUTHE NIOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpOEHUE MONIOBBIX KIETOK.
OmiogoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHoOcOObI  OMIIOJAOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHuU3MOB (OHTOreHe3). OMOpPHOJIOTHS — HayKa O pa3BUTUU
opranu3MoB. Mopdorenes — ofHa U3 TIaBHBIX Tpobdaem smOpuonoruu. Konnenmus MophoreHoB
u Mojzienu Mopdorenesa. Ctaanu SMOpHUOTreHe3a >KUBOTHBIX (Ha mpuMepe JIAryku). Jpodnenue.
Tunbr npobnenus. JleTepMUHUPOBAaHHOE W HEIEPMUHUPOBAHHOE apoOiieHue. bracryna, THIBI
onactyn. OcoOeHHOCTH APOOSeHUST MIIEKOMUTAIOMIMX. 3apOAbIIIeBbIe JIMCTKU (TACTPYJISLINS).
3akjaJKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3auMmHOe BiHsHUE YacTel
pa3BUBAIOIIETOCs 3apo/Ibiia (AIMOPHUOHATIEHAS MHYKITHS ). 3aKIIajKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yibTaT HepapXUYeCKUX B3aMMOACUCTBUI reHOB. BiusHue Ha SMOpHOHAIEHOE pa3BUTHE
pa3INyYHbIX (HaKTOPOB OKPYKAIOIICH Cpeibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHblil nepuon. [Ipsimoe u Henpsimoe pa3BUTHE.
Pa3zButne ¢ meramopgo3oM y OeCrO3BOHOYHBIX M TO3BOHOYHBIX XMBOTHBIX. bromornyeckoe
3Hau€HUE NPSAMOIrO U HENPSMOT0 Pa3BUTHS, MX PACHpOCTpaHEHHWE B MpHUpoje. Tumsl pocra
XKHUBOTHBIX. PaKTOPBI PErYJSILUU POCTA KUBOTHBIX U yenoBeka. CTaguu MocTIMOPHOHAIBHOTO
pa3BUTHS Y )KMBOTHBIX U uernoBeka. Ilepruoabl oHTOreHe3a yenoBeka. CTapeHue U CMEpPTh Kak
O6MoJIOrnYecKre IPOLECCHI.

Pa3smHoxenue u passurue pacreHuil. I'amerodut u cnopodur. Meio3 B )KM3HEHHOM LIHKIIE
pacrenuii. OOpa3oBanue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHue 1
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. [[BOilHOE OIMIOOTBOPEHUE Yy IIBETKOBBIX PACTEHHI.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHU3MBbI PeTyJILUY OHTOT€HE3a Y paCTEHUI U dKUBOTHBIX.

JAeMoHcTpanuu

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHOe pa3MHOXEHHE», «THUIBI OECIONIOro pPasMHOXKEHUS,
«Pa3MHOXeHHE XJIaMUIOMOHaAb, «Pa3mMHOXkeHHe 3BrieHsl», «Pa3MHOXeHUE THAPBDY,
«Metioz», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKIETKH U CIIEPMATO30MIa»,
«OcHOBHBIE CTaIuK OHTOTeHE3a», «[Ipsimoe n HenpsiMoe pazBuTHE», «PazBUTHE MaliCKOTO KyKay,
«Pa3Butne capaHum», «Pa3zBurTHe JATYMIKW», «J/{BOMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOJOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK
MOPCKOM KanycTb», < KU3HEHHBIN [IUKIT MXay, « KU3HEHHBIA IUKJI TAOPOTHUKAY, « KN3HEHHBIN
LIUKJT COCHBIY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SHIEKJIETOK U CIIEPMaTO30UI0B.
JladopaTopnasi pabora «/3yueHne CTpoeHHUs MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpEnaparaxy.
IIpakTnyeckas padora «BpIgBIEHME TNPU3HAKOB CXOACTBA 3apOJBIIIEH IMO3BOHOYHBIX
AKUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropus cTaHOBIIEHUS U Pa3BUTHUS TeHETUKU Kak Hayku. PaGoter I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oreuecTBeHHBIX Yu€HBIX B pa3Butuu reHetuku. Padoter H. K. Konsiosa, H. U.



Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIbHBIE T'EHBI,
aJbTEPHATHBHBIC TPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN IMPU3HAK, TOMO3UIOTa, TETEPO3UTOTA,
YHUCTast JIMHUSA, THOPUIBL, TeHOTHUI, (heHoTur. OCHOBHBIE METO/Ibl FT€HETUKH: THOPUA0IOTHUECKUIA,
LUTOJIOTUYECKUI, MOJIEKYJIIPHO-TEHETUYECKU.

JemMoHCTpauMu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuaaoe ckpenruBanue. [lepBoiii 3akoH MeHenss — 3aKOH €IUHOO0Opaswsi THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerieHus
npu3HaKkoB. l[uTojOrMYeckne OCHOBHI MOHOTHOPHIHOTO CKpeHIMBaHHS. [ HIIOTe3a YHCTOTHI
ramer.

AHanuzupytolee ckpeuiuBanue. IIpomexyTounblil xapakrep HacienoBaHus. Paciieruienue
MIPU3HAKOB IIPU HETIOJIHOM JIOMUHHUPOBAHUMU.

Jurubpunnoe ckpemnuBanue. Tpetuii 3akoH MeHeNns — 3aKOH HE3aBUCHUMOTO HACIIECIOBaHUS
npu3HakoB. Lluronornueckrue 0CHOBBI TUTHOPUAHOTO CKPEIMBaHUS.

CuerieHHOE HaclieoBaHue npu3HakoB. Paborel T. Moprana. CueriieHHOe HaclieZJOBaHHUE TCHOB,
HapyILIEHUE CLUEIJICHUS MEXKIy reHaMU. XPOMOCOMHas TEOPUs HACJIEICTBEHHOCTH.

I'enetnka mnomna. XpOMOCOMHBIM MEXaHHU3M ONpEIEICHUS Ioa. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBL. ['OMOTramMeTHBIi M TreTeporaMeTHbd MoJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMmocoM. HaciienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotunn kak wnenoctHas cucrema. llierorponnss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOKECTBEHHBI ajuiein3M. B3auMoJelCTBUE HEaUIeNIbHBIX TE€HOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTrveckuit KOHTPOJIH PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAK)Ke (PU3HOTOTUUECKHUX
MPOIIECCOB, MOBEACHUS U KOTHUTHUBHBIX (PyHKIMU. ['eHeTHUeckre MeXxaHH3Mbl CUMOHOTEHe3a,
MEXaHU3MbI B3aUMOJICUCTBUSI «XO3SIMH — TMApa3uT» M «XO35iMH — MHUKpoOuomM». ['eHeTnueckue
ACTMEeKThl KOHTPOJS M W3MEHEHMs HACJIEJICTBEHHOW HH(OpPMAlUKU B TOKOJIEHUSX KIETOK U
OpraHNU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBelii u BTOpol 3akoHBl Mennens», «Tperuil 3akoH Menaens»,
«AHanuzupyolee ckpeuuBanue», «Henomnoe nomunupoBanuey, «ClienjaeHHOE Hacae10BaHue
MPU3HAKOB Y Apo3oduishy, «I'eHeTnka nonay, «Kapuotun yenosekay, «Kapruotun apo30Quis,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllIenu3m», « BzaumoaeincTeie reHoB.
IIpakTuyeckas padora «M3yuyeHwe pe3ylnbTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «/I3ydenue pe3yabTaToOB AUTUOPUTHOTO CKPEIIUBAHUS Y APO3OQPHIIBI.
Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTuna u cpensl npu popMupoBanuu hpenotuna. I3MeHYNBOCTh MPU3HAKOB.
KauecTBeHHBIE W KOJMMYECTBEHHBbIE MpPU3HAKU. BUAbl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs H
HACJICICTBEHHA.

MonudukanronHas u3MeH4YHBOCTh. Ponb cpenpl B (GOpMUPOBAaHMM MOAM(PHUKAITMOHHON
u3MeHunBocTH. Hopma peakiuu mpusHaka. BapuanmoHHblid psia v BapualuoHHas kpusas (B.
Noranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enotunuueckas u3MeHYUBOCThL. CBolicTBAa TIE€HOTHIMYECKOWM  HM3MEHUYMBOCTH. BUIEI
FeHOTUITMYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.



KoMmOvHaTtuBHAasT W3MEHYMBOCTh. MeH03 H TIOJOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
W3MEHUYUBOCTH. POTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUM TEHETUYECKOTO pa3HOOOpa3us
B [Ipe/ieIax OJTHOTO BUJIA.

MyTanuonHas ”3MEHUYUBOCTh. BUJIbI MyTalluii: T€eHHBIE, XPOMOCOMHbIE, TeHOMHbIE. CITIOHTaHHBIE
U MHAYUUMPOBAHHbIE MyTalMH. SlepHble W LUTOIUIa3MaThyeckue MyTtanuu. CoMaruyeckue u
1oJioBbIe MyTalluu. [[puyuHbI BOSHUKHOBEHUS MyTalluii. MyTareHsl M UX BIUSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTU MYTALIMOHHOI'O IpolLecca. 3aKOH TOMOJOTHYECKHUX Ps/IOB B HACIIEICTBEHHOM
u3meHunBoct (H.U. BaBunos). BuesaepHast ”3MEHYMBOCTh U HACJIEICTBEHHOCTb.

OnureHeTuka ¥ OJIHUIM€HOMHKA, pOJIb AIUTCHETHYEeCKHX (AKTOpOB B HAcIEAOBaHUU U
W3MEHUYUBOCTH (DEHOTHITMUYECKUX MPU3HAKOB Y OPraHU3MOB.

JemMoHCTpauMu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmupr u  cxembl: «Buasl u3MeHYHBOCTHY», «MoOAUPUKAIMOHHAS HW3MEHYUBOCTDHY,
«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnonoTBopenney, «I'eneTndeckue 3a001eBaHus
4esioBeKay, « Buibl mytamuin.

JlaGopaTopHnasi padora «lccienoBaHue 3aKOHOMEPHOCTESH MOAM(PUKAITMOHHON W3MEHUYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

Tema 14. I'eHeTHKA YejiOBeKa

Kapuorun uvenoBeka. MexayHapoaHasi mporpaMmma HCCIIEIOBaHUsS FeHOMa 4dejaoBeka. MeTomabl
W3y4YeHUs TEHETUKU YeJIOBEKA: T'EHEAJOTHYECKUM, OJNU3HEIOBBI, IMTON€HETUYCCKUN,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM 4Hciie ¢ momoibio [TLP-
ananuza. Hacnencrennsie 3a00eBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bonesnn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEIUIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH W JICUEHUU TeHETUYECKUX 3a00NieBaHUM dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHue. CTBONOBBIC KJIETKHU. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCIEeKThI
WCCJIEIOBAaHHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

'enetndeckue QakTopsl TMOBBIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K (DU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarollell cpeabl. ['eHeTnueckass MpeapacroiokKeHHOCTh
YEeJI0BEKA K MaTOJOTUSIM.

JleMoHCTpanuu

Tabmuubsl u cxemsl: «Kapuotun denmoBeka», «MeTOAbl H3yYEeHHS] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a001€BaHUS YETTOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Centekuusi OpraHu3MoB

JoMectukanus u cenekus. 3apokIeHUE CeNeKIuu 1 qomectukanun. Yuenne H. Y. BaBunosa o
[leHTpax MPOUCXOXKACHUS U MHOTOOOPa3usi KyJIbTYPHBIX pacTeHuid. Poib cenekium B co3laHuu
COPTOB PACTEHHI M MOPOJ KUBOTHBIX. COPT, MOpoJia, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacyencTBeHHoU n3mMenunBoctu H. V. BaBuiioBa, ero 3HaueHue A7 CeNEeKIIMOHHONM paboThlI.
MeTo/p! cenekIMoHHOM padoThl. FIcKyccTBEHHBIN 0TOOP: MacCOBBIN M MHAUBUAYaIbHBINA. DTalbl
KOMOHMHAIIMOHHOM ceneKiuu. VicrpiTanue Mpou3BOIUTENEH 10 TOTOMCTBY. OTOOD MO TEHOTHUTTY C
MTOMOIIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA M OTOOP TIO TeHOTHUITY ¢ rmoMoIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEeTEKIIMOHHOW paboThl. PagnannoHHBIA U XUMHUYECKUI
MyTareHe3 Kak ICTOYHUK MYTallli y KyJIbTYPHBIX (popM opranu3mMoB. Mcrionp30BaHne TeHOMHOTO
penakTHpOBaHUS U METOI0B pekoMOnHaHTHBIX JIHK 11 monmydenust ICXOAHOTO MaTepuana Jis
CEJIEKLIHH.

[Tomydenue monurmmon10B. BHyTpuBHIOBas rubpuan3anus. bIn3kopoICTBEHHOE CKpelMBaHue,
wi uHOpuauHr. HepolcTBeHHOE cKpeluBaHue, Win ayTOpUauHT. ['eTepo3uc U ero npuyuHbI.
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuanzanus. [Ipeononenue decruonus
MEXBHUI0BBIX THOPHUIOB. JJoCTHKEHUS CENeKIINN PACTEHHUM U )KUBOTHBIX. «3eJEHasT PEBOIIOLIHS.



CoxpaHeHue U N3y4eHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX IUKHUX POAWYEH
JUISL CO3/IaHUSI HOBBIX COPTOB U THOPUAOB CENTbCKOXO035HICTBEHHBIX KYJIBTYD.

H3ydeHue, coxpaHEHHE W YIIPABICHHE I€HETMYECKHMMH PECYypCaMH CEJIbCKOXO3SMCTBEHHBIX U
IIPOMBICIIOBBIX KMBOTHBIX B LEJISIX YIYUILIEHUS CYIIECTBYIOLIUX U CO3/1aHNs HOBBIX IOPOJ, IUHUN
U KpPOCCOB, B TOM YHUCJIE C IIPUMEHEHUEM COBPEMEHHBIX METOJIOB HAay4YHBIX MCCIIECIOBaHUM,
IIEPENOBBIX UJIEH U NTEPCIEKTUBHBIX TEXHOJIOTHM.

JemMoHCTpauMu

IToprpersr: H. U. Basunos, . B. Muuypun, I'. . Kapneuenko, II. II. Jlykssnenko, b. JI.
Acrtaypos, H. bopinoyr, /. K. benses.

Tabmuibl u cxembl: «LIeHTpbI MPOUCXOKICHUS K MHOT000pa3Hsi KyJIbTYPHBIX PACTCHUI», «3aKOH
TOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON U3MEHYUBOCTUY, «METOABI CEIIEKIIUNY.
JlabopaTopnass pabGora «l3ydyeHue cOpTOB KyJIbTYpHBIX PACTEHUH M IOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopHas padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTCHHIN.

Tema 16. BHOTeXHOJIOrUsI M CHHTeTHYeCKasi 0Mo10rus

OOBbeKTbl, UCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE M TKAaHEBBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepUCTHKa. TpaguloHHas OWUOTEXHOJIOTUs: XJeOomeueHue,
MI0JIy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpobuoiaornueckuii cuures. OObeKTh
MHUKpOOHOIOrnYeckux TexHonoruii. [IponsBoacTBo Gesika, aMUHOKUCIIOT U BUTAMUHOB.
CoznlaHue TEeXHOJIOTMi M MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHUS! U KOHCTPYUPOBaHUS
TE€HOMOB C LIEJIBIO NTOJIy4EHHs OPraHU3MOB U MX KOMIIOHEHTOB, COAECPKAIIKUX HE BCTPEYAIOIINECS
B [IPUPO/I€ OMOCUHTETUYECKUE Ty TH.

Knerounas wnHxeHepus. MeTonpl KyJnbTypbl KJIETOK M TKaHEH pAacTEHMH M KUBOTHBIX.
KpuoOanku. ComaTtnueckas ruOpuauszanus U coMaTHdeckuil sMmOpuorenes. Mcmonb3oBaHue
rariouIoB B celeKuuu pacrteHuil. [lonmydeHne MOHOKIOHAnIbHBIX aHTUTEN. Mcmosb3oBaHue
MOHOKJIOHAJIBHBIX U MOJUKIOHAIBHBIX AHTUTEN B MeIULMHE. VICKyCCTBEHHOE OIUIOOTBOPEHUE.
PexkoHCcTpyKIMA SHLEKIETOK U KIIOHUPOBaHKE KUBOTHBIX. METO TpaHCIUIAHTALUNU SAEP KIETOK.
TexHonorun 0370pOBJIEHUS, KYJbTUBUPOBAHMS U  MHUKPOKJIOHAIBHOIO  PAa3MHOKEHUS
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpOMOCOMHAasi M T€HHas WH)XEeHepus. VICKyCCTBEHHBIM CHHTE3 I'eéHa M KOHCTPYHpPOBaHUE
pexoMmOuHanTHBIX JIHK. Co3nanue TpaHCTeHHBIX OpraHu3MoB. [IOCTHMIKEHUS U TNEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
WHXCHEPUH.

Menununackue OunorexHosmorun. I[loctreHomuass tudpoBas menuumua. [IIP-aumarnocrtuka.
MeTabGoI0MHBIN aHAN3, TEHOLEHTPHUYECKUI aHAIN3 TPOTEeOMa YEeJIOBEKa JIJIsl OLIEHKH COCTOSHHS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (yHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHHs KOMITJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTHI TpPEXMEPHOro OMONPUHTHHIA U ckadoJIUHTa IS PeleHUs
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Co3maHre BEKTOPHBIX BaKIMH C IEJIbI0 OOecrnedeHuss KOMOWHHUPOBAHHOW 3allUThI  OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YEIOBEKA U JKUBOTHBIX.

IHPOI'PAMMBI 110 BHOJIOTUM HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0YYaIOMIMMUCS MPOTrPaMM
cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEMETHBIE U IPEIMETHBIE.



B cTpykType IHWYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO OHOJOTHH BBIJIEICHbI
CICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TIpaKJaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HaInu4Yue MOTHBallUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, LCJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXKICHUM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLMN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESATEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMM YCTAHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOrHYeCKOro
00pa3oBaHus, HAINYHE PABOCO3HAHMS HKOJIOTHUECKON KYJIbTYphI, CIIOCOOHOCTH CTaBUTH LIETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JInuaOCTHBIC PE3YJIbTAaThl OCBOCHUA IPOT'PAMMEI 110 OuoJIornu JOCTUI'alOTCA B €AUMHCTBEC y‘IC6HOI71
U BOCIHTATEIBbHOM JEATEIBHOCTH B COOTBETCTBUU C TPAJULUUOHHBIMM POCCHUUCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOpPa3BUTHUA, Pa3BUTUA BHYTpeHHeﬁ MO3UIHHU JIMYHOCTH, IMATPUOTHU3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IMOKOJEHHUIO, B3aUMHOIO
yBOKEHHUsS, OCEpe)KHOTO  OTHOMICHUS K  KYJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOT'OHalIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, pupojie U OKPYKarolen cpese.
JInuaocTHBIC PE3YJIbTATBl OCBOCHUA y‘-IC6HOF0 npeamera «brnonorns» AOJDKHBI OTpaXaTb
TOTOBHOCTh M CHOCOOHOCTH 00Y4aroIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
HO3HIII/I€I>'I JINYHOCTHU, CHCTEMOH IOEHHOCTHBIX OpHeHTaHHﬁ, MMO3UTUBHBLIX BHYTPCHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM I[IEHHOCTSIM  POCCHUIHCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IPOLCCCC pcain3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIUK O0YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEHN, YBaXKEHUE 3aKOHA U ITPABOMOPSIKA;
TOTOBHOCTh K COBMECTHON TBOpPYECKOW JEATENbHOCTH IPU CO3JAaHUHM YYEOHBIX IPOEKTOB,
pelIeHnr yu4eOHbBIX U MTO3HABATENBHBIX 33124, BHITOTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpPEAEATh COOCTBEHHYIO MO3UIUIO MO OTHOUIEHHIO K SIBICHHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

YMCHHUEC YYUTHBIBATH B CBOUX I[GI\/'ICTBI/H[X H€O6XOI[I/IMOCTI> KOHCTPYKTUBHOI'O BSaHMOﬂeﬁCTBHﬂ
JIOJIeH ¢ pa3HBIMU YOKICHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMU M COI[HAIBHBIM MOJIOKEHHEM;
T'OTOBHOCTH K COTPYAHUYECTBY B mponecce COBMECTHOI'O BBITTOJIHEHHU L yqe6H},1x,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAECPIKAHMUS,

TOTOBHOCTb K TYMAHUTApHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HWICHTHMYHOCTH, MATPUOTHU3MA, YBKEHHUS K
CBOEMY HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepe] PonmHON, ropaocty 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KyJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;
ONEHHOCTHOC OTHOHMICHUC K IMPUPOAHOMY HACICAWIO W IaMATHHUKaAM HOPpUPOAbI, JOCTHXXCHUAM
Poccun B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUICKMX YUEHBIX B CTAHOBJIGHHWE M pa3BUTHE OWOJIOTHH,
IIOHUMAaHHus 3HAa4YCHUA 61/IOJIOI‘I/II/I B IIO3HAHUWKU 3aKOHOB IMPUPOABLI, B KHN3HU YCJIOBCKA U
COBPEMEHHOTO O0IIECTBa;

I/II[GI‘/JIHB_SI y6e)KI[éHHOCTI>, TFOTOBHOCTD K CIIYKCHHUIO U 3allIUTC OTequTBa, OTBCTCTBCHHOCTbH 3a €TI0
cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUICKOT0O HAPOIa;



c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSAM, CO3JAHMI0 CEMbUM Ha OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs AICTCTHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYyAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BHUJIaX MCKYCCTBA, CTPEMJICHHUE MPOSIBIATh KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usunyeckoro BocnuTaHusi, GopMHPOBAHMSA KYJIbTYPbI 310POBbSI U 3MOLMOHAJBHOIO
Os1aronosyqusi:

NMOHMMAaHHUE W peaju3anusi 3J0pOBOro MU Oe3omacHOro oOpas3a >KM3HHM (30pOBOE IMHTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COaJaHCHPOBAHHBIM PEXXHUM 3aHSATHUN U OTIbIXA,
perynspHas (Qu3MYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY M IICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTU TMPaBWJI UHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYalMX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIHOJICH;

OCO3HAHME TOCIEACTBHM M HENPHUSATHS BpPEIHBIX TNPUBBIYEK (YHOTPEOJIEHUS aJIKOrods,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH MAacTEePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHMBHOW JE€ATEIbHOCTH TEXHOJOTMYECKONM M COLMAIBbHOM HalpaBI€HHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEILHO BBIMIOJIHATH TAKYIO IEATETbHOCTH;
UHTEpEeC K pa3nuyHbiM chepam TpodheCcCHOHATBHOW NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEU KU3HU;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 1EIeCO000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE
€€ CyIIeCTBOBaHMUS,

MOBBILICHUE YPOBHS KOJOTUYECKON KYJIbTYpPhI: MPUOOPETEHHE OTBITA IUTAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKHU WX BO3MOXKHBIX MOCIEICTBHI JJIsI OKPYKAOLIEH CPEIbI;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX pelieHus;
CIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMbIe TIPH M3YYCHHH OWOJIOTHH 3HAHUS U YMEHHS TMpHU
perieHun mpo0ieM, CBA3aHHBIX C PAllHOHATBHBIM MIPUPOAOIOIE30BaHNEM (COOTI0ICHIE TTPABHII
MOBE/ICHUSI B MPHUPOJE, HANMPABICHHBIX HAa COXPAHEHUE PABHOBECHS B AKOCHUCTEMAX, OXPaHY
BUJIOB, 3KOCUCTEM, Ouocdepsl);

AKTHUBHOE HENPUATHE NEHCTBHM, MPUHOCIIIMX BpEJ OKpYXKaroleHd NPUPOAHOU Cpee, yMEHue
MPOTHO3UPOBATH HEOIATOMPHUIITHBIE YKOJIOTUUECKUE MTOCIEACTBHS MPENPHHIMAEMbIX IeHCTBUI
Y TIpeI0TBpaIIaTh uX;

HaJU4he Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHUS, HKOJOTUYECKOM KYJbTYphl, OIbITA
JEATeTLHOCTH  OKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS WMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MIPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAYKd W OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JUaiore KyJlbTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;



COBEpPILEHCTBOBAHME SI3bIKOBOM M UNTATEIBCKON KyJIBTYpBI KaK CPEJCTBA B3aUMOAEHCTBUS MEKIY
JFOBMU ¥ TIO3HAHUS MUPA;

IOHUMaHue crHeuu(uku OHONIOrMHM Kak HayKH, OCO3HaHMi €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpe KaKk O €IUHCTBE IPUPOABI, YelIOBeKa U oOmecTBa, B IO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTUH AJIsi COBPEMEHHOM IIUBUIIN3ALMH: 00eCIIe4eHUsI HOBOI'O
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peIIaTh
pecypcHble IpoOJieMbl Ppa3BUTUSL 4YeJOBEUECTBA, IOMCKA IyTeHl BbIXOJa U3 IJI00AJIBbHBIX
HKOJIOTHYECKUX MPpoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYpcoB U (YOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B TIOJYYCHHM OHOJOTMYECKMX 3HAHMW B LENAX MOBBIIICHUS O0OIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIMOHAJIbHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi npu u3y4eHur OUOJIOTHH;

[OHUMaHWE CYUIHOCTM METOAOB II03HAHUS, HCHOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BATh IIOJyYyaeMble 3HaHUS I aHauu3a M OOBSCHEHUS SIBJICHUMN
OKpY’KaIOLIer0o MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHUe JeiaTb 0OOCHOBaHHbIE
3aKJIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C MENbI0 TOJXY4YCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETIHHO MCIIOJIb30BAaTh OMOJIOTHYECKUE 3HAHUSA ISl PEHICHUsT po0ieM B
peabHbIX KU3HEHHBIX CUTYyallUsX;

OCO3HAHME IIEHHOCTH HAay4HOH [JeSATEJIbHOCTH, T'OTOBHOCTh OCYILECTBISATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeTEIbHOCTh MHUBHUIYaJIbHO U B TPYIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUH MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METANPEIJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOGHHS Yy4yeOHOro mpenMera «buonmorus» BKIIOYAIOT:
3HAYUMBIC JJISL (1)OpMI/IpOBaHI/I$I MHPOBO33PCHUA O6yanOHII/IXC$I MCKIAUCHUIITIMHAPHEBIC
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAOIIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGHI/I(l)I/IKy MCTOAOB IMO3HAHWA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAaYKaX (BGHIGCTBO, OHEpTIU-,
SBIIEHUE, TIPOIECC, CHCTEeMa, HAy4dHbIM (akT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIOJCHUE, M3MEpPEHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCATbHBIC
yueOHbIe JeiCcTBUS (TMO3HABaTeIbHbIC, KOMMYHHKATHBHBIC, PETYJISTUBHBIE), 00ECIIEUNBAIOIINE
dbopmupoBanrne (HyHKIIMOHATHFHON TPAMOTHOCTH W COIMAIBHOM KOMITIETCHIIMH OOYYalOIUXCS;
CIIOCOOHOCTh 00y4aromuxcs HCIOJIb30BaTh OCBOGHHBIC MEXIUCIUTITHHAPHBIE,
MHPOBO33PCHUCCKHUE 3HAaHUA W YHHBCPCAJIBHBIC yqe6HLIe )IGﬁCTBHSI B IIO3HABAaTEJILHOU U
COLIMATILHOM TTPaKTHKE.

B pesynbrare uzydeHus: OMOJIOTHU Ha YPOBHE CPETHETr0 OOIIEro 00pa3oBaHus y 00yJaroerocs
OynyT copMUPOBaHKI TO3HABATEIbHBIE YHUBEPCAIbHbIC YUeOHbIE JeHCTBHS, KOMMYHHKATHBHBIC
yHUBEpCcaJbHble YyueOHbIE JEWUCTBUSA, pETYJSATUBHbIE YHHUBEpCaJbHbIE YyueOHbIE JEWCTBHUA,
COBMECTHAS e TEIIbHOCTb.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MTPOTPaMMBbI CPEHETO OOIEro 0Opa30BaHUS JTOJIKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEJIbHBIMH A€l CTBUSIMMU:

1) 6a30BbIE JJOTHYECKHUE A CTBUS:

camMocCTOsITeNNbHO  (OPMYJIHpPOBaTh M aKTyalu3upoBaTh MmpoljeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIOJIb30BaTh MPU OCBOCHHUU 3HAHMHM MPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHanM3a, CUHTE3a,
CpaBHEHHS, KIacCU(PUKALUU, OOOOIICHHS), PACKPHIBATH CMBICI OHOJOTHYECKHX TOHATUN
(BBLAETATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);
OTIpeNIeNIATh LEH ACATEIbHOCTH, 33a]aBasi HapaMeTpbl U KPUTEPUU UX JTOCTH)KEHUS, COOTHOCHTD
PEe3yJbTAThI AESTEIBHOCTH C IIOCTABICHHBIMH LIEISAMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0bSICHEHHS (DAKTOB U SBICHUIN KUBOM TPUPOJIBL;
CTPOUTBH JIOTMUYECKHE pacCyXICHHs (MHAYKTUBHbIC, NI€AyKTUBHBIC, 110 AHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIIOYECHHUS;

OPUMEHATh CXEMHO-MOJENIbHBIE CPEICTBA JUIS TPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pasHOro poja,
BBISIBIICHHBIX B PA3JIUYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH PELICHUs NMPOOJIeMbl ¢ YYETOM aHajIM3a MMEIOIIUXCS MaTepUalbHbIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B J€SITEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1I€JISIM, OLICHUBATh
PUCKH TTOCIIEACTBUH IEATEILHOCTH;

KOODJMHUPOBaTb U  BBHIIOJHATE pPabOTy B  YCIOBUSX pEalbHOrO, BUPTYyaJbHOIO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BJIAJCTh HaBbIKAMHM Y4e€OHO-HCCIEI0BATENbCKOM UM TPOEKTHOM JeSATeIbHOCTH, HaBbIKAMU
paspeuieHus mpooieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHHs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCTIOJIB30BaTh PA3IMYHbIE BUABI JCSATEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

(dopMHpOBaTh HAyYHBIH THUIl MBIIUICHUS, BIAJeTh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHATUSIMHU U METOAMU;

CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 33Jaydl B 00pa3oBaTENbHON JEATENBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISIBJISATH IPUUMHHO-CIIEACTBEHHBIE CBSA3HM U aKTyaJIM3UPOBATh 3a/lauy, BbIIBUraTh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI JIJIS JIOKa3aTeNIbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh IMapaMeTphI
U KPUTEPUU pEIICHUS;

aHAJTM3UPOBATh TOYYCHHBIC B XOJE PEIICHUS 3aJa4l pe3yNIbTaThl, KPUTUYECKH OIICHWBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IEJICHANPABICHHBIH IMOMCK TEepeHoca CpeicTB W crnoco0OB JEWCTBUS B
poQeCCHOHATIBHYIO CpEey;

YMETh NepEHOCUTH 3HAHUS B MI03HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH KU3HECSITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIE MJIEH, MTpEIaraTb OPUTHMHAIBHBIE TOIXObI U PEIICHUs, CTABUTh MPOOIEMbI U
3aJ1a4uu, TOITyCKAIOIINE alTbTepHATHBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHUKAX MH(pOpMaluu (TeKCcTe yueOHOro mocoousi, HayyHo-
HOMYJIIPHOI JuTepaType, OMOJOTHYECKHX CIIOBApsAX M CIPAaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax
JaHHBIX, B IHTepHeTe), aHaTM3upoBaTh MH(MOPMAIIUIO Pa3InYHbIX BUJIOB U (DOPM NpeIcTaBICHUS,
KPUTUYECKH OIICHUBATh €€ JJOCTOBEPHOCTh U HEMTPOTHBOPEUYHBOCTH;

(GopMyIMpOBaTh 3ampochl M INPUMEHATh pa3iIUYHble METOABI IpPU IOUCKE U O0TOOpe
O6uonornyeckoit nHGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUS y4eOHBIX 33/1a4;



npuoOpeTaTh  ONBIT  HUCMOJB30BaHUS  MH(POPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMy MpescTaBiieHus: OMoJornueckoi nHpopmanuu
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyUHBIH SI3bIK B KAUECTBE CPEJICTBA TP paboTe ¢ GMOIOrn4eckoil nH(popMaLMen:
OPUMEHATh XUMUYECKHe, (PU3MYECKMe M MaTeMaTHYECKHEe 3HAKH W CHMBOJIBL, (OPMYJIHI,
ab0peBuaTypy, HOMEHKJIATypy, MCIIOJb30BaThb U IPEOOpPa30OBBIBATH 3HAKOBO-CHUMBOJIMYECKHE
CpEJCTBA HAIJISIAHOCTH;

BJIAJI€Th HABBIKAMM PACIO3HABaHUS M 3aIUUThl HH(POpMALUU, HHPOPMALMOHHOW 0€301MacHOCTH
JMYHOCTH.

OnJaileHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:

1) obuenne:

OCYILECTBIISATh KOMMYHUKALUU BO BceX cdepax *KU3HM, aKTUBHO y4aCTBOBATH B JHAJIOre WU
JUCKYCCHUM IO CYUIECTBY OOCy»XaaeMoM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTbH MO3MIUI JPYTUX YYaCTHUKOB JIHAJIOTa WK JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpE/ICTBA OOLIEHMS, MOHUMATh 3HAUYEHUE COLUAIBHBIX 3HAKOB,
IPENOCHIIOK BOSHUKHOBEHHS KOH()JIMKTHBIX CHUTYallWid, yMETh CMAT4aTh KOH(MJIUKTHI U BECTH
HIEPEroBOPHI;

BJIQJIETh PA3JIUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJECHCTBUS, IOHUMATh HAMEPEHUS APYTUX
Jro/ied, MPOSIBIATH YBAXHUTEIbHOE OTHOLIEHHWE K COOECeTHHKY W B KOPPEKTHOH Qopme
(GopMyJIPOBATh CBOU BO3PAKECHMUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh 1 MCTI0JIb30BaTh MPEUMYIIECTBA KOMaH/IHOM U MHIUBU1yallbHON paboThI P PELICHUN
Ouonoruueckoi MnpodIemMbl, 0OOCHOBBIBaATh HEOOXOJUMOCTb HMPUMEHEHHUS TPYIMIOBBIX (OpM
B3aMMO/ICICTBUS NIPU PELIEHNU Y4eOHO! 3a1a4H;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHII C y4€ToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

INPUHUMATH LI€JTU COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATH JIEHCTBUS 110
€€ TOCTHKEHUIO: COCTAaBIISITh IJIaH AEUCTBUMN, PACIIPEAENIATH POJIM C y4ETOM MHEHUHN YYaCTHUKOB,
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KayeCTBO CBOETO BKJA/Ja M KaXJ0TO yYaCTHMKAa KOMaH[bl B OOLIUIl pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IIPOEKTHI, OLEHWBaTh HJAEU C MO3UIUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPAaTErMUECKOE MOBEACHUE B PA3NIMUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAIbLHBIMM PeryIsTUHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOrMYEeCKHe 3HAHUA JUIs BBIABICHUS MPOOJIEM U MX PELICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BBIOMpPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHUHN IIeJIeBblE€ U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNENCTBUSAX M TMOCTYINKaxX IO OTHOIIEHUIO K >KMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENILHO OCYILIECTBIIAThH [TO3HABATENBHYIO JESTEIbHOCTbD, BBIABIATH IPOOIEMBI, CTABUTh
u (opmynupoBaTh COOCTBEHHBIE 3aqaud B 00pa30BaTENbHON JESATEIBLHOCTH M KU3HEHHBIX
CUTYyalMsIX;

CaMOCTOSITENIFHO COCTAaBJIATh IJIaH PELICHHS MpoOJeMbl € YYETOM MMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEMOYTCHUI;



JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SpyIUMIMH B Pa3HbIX OOJIACTSIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHMBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU II03HABATEILHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHUA M
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJbTAaTOB U OCHOBaHWM, MCIOJIB30BATh NMPUEMBI pedieKcun
JUTSL OLIGHKY CUTYAaIlld, BHIOOPA BEPHOTO PEIICHIS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPY aHAJIU3€ PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE ceOs M APYIHX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OILIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C IMO3ULUH JPYTOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS cojepxkaHus ydeOHoro mnpenmera «buonorus» Ha
yIi1yOJE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npouiIbHOro o0yueHust o0ydaromuxcs
6uonorun. OHU BKJIIOYAOT: creruuiecKue 11 OMOJI0rUN Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI
JeMCTBUI MO OCBOEHHUIO, MHTEPIPETAllUU U NMpeoOpa30oBaHUIO 3HAHUM, BHUJIBI IEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHMM M UX NPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX, a TAKK€ B peajbHBIX
JKU3HEHHBIX cuTyauusx. [IpenMeTHble pe3yIbTaThl IPEACTaBICHbI 110 TOJaM U3y4EHUS.
[IpenMeTHbIE pe3ynbTaThl OcBOeHUs yueOHoro mpeamera «buonorus» B 10 kiacce JOJKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJId OMOJIOTMHM B CHCTEME ECTECTBEHHBIX HayK, B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPO/IbI M PELICHUN
po0JieM pallMOHAIBHOTO MPUPOIONOIb30BaHMS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BJIQJICHHE CHUCTEMOM OMOJOrMYeCKMX 3HAaHWM, KOTOpas BKJIOYAET: OCHOBOIMOJArarolme
OMoNoTHYecKre TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OpraHW3M, MeTaboJIu3M, TrOMeocTas,
CaMOpETyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetounas Tteopus T. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpoMocoMHasi Teopusi HacneacTBeHHOcTH T. Moprana), yuenus (H. 1. BaBunosa — o nienrpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KYyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpHHIMITBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO ITO3HAHMSA, HCIIOJIB3YEMBIX B OHOJIOIMYECKUX
HCCJIETOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIIEHATh CYLIECTBEHHBbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT M IYKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB XKU3HEACATEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHA BEIIECTB (METabO0JIM3M), IPEBPAILECHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTePOTPOPHOTO TUIIOB MUTAHMS, POTOCHHTE3a U XEMOCHHTE3a, MUT03a, ME€03a,



rameToreHesa, sMOpUOreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHUS,
WHAMBUAYAIIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOI€HE3a), B3aUMOJEHMCTBMSI I'€HOB, IE€TEpo3Hca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXy OPTaHOUJaMH KJIETKH U UX (QYHKIMSIMH, CTPOSHHEM
KJIETOK Pa3HbIX TKaHEeW M uX QYyHKIUSMHU, MEXKIy OpraHaMH U CUCTEMaMU OpraHOB y PacTEHUH,
YKUBOTHBIX M Y€JIOBEKa U UX (PYHKUUAMHU, MEKAY CUCTEMaMH OPTaHOB M MX (DYHKIHSIMH, MEXTY
sTanamMy OOMEHa BEIECTB, dTamaMH KIJIETOYHOTO IUKJIA W >KU3HEHHBIX IHKJIOB OPraHHU3MOB,
sTanamMu YMOPHOHAILHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM, (PEHOTHIIOM U (DaKTOpaMH CPeIbl
obouTaHus;

YMEHHUE BBIBIIATH OTIUYUTENIbHBIC IPU3HAKU )KUBBIX CHCTEM, B TOM YHCJIE PACTEHUI, KHUBOTHBIX
U 4eJIOBEKa;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOUIME APTyMEHTBI, OHMOJOTHYECKYI0 TEPMHUHOJOTHIO H
CUMBOIIMKY JJIs JOKA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pemarb OWOJIOTHYECKHE 3aJaud, BBIABISATH HNPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€TaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JIA0OpaTOpHBIEC U MpaKTU4YecKue padoThl, COOMIOAATh MpaBuia npu padoTe ¢
y4eOHBIM U JTa00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMU, POPMYIUPYS
eI UCCIIeIOBAHNS, aHATM3UPOBATH MOJTYUYCHHBIC PE3YJIbTAThI U JINaTh BHIBOJIBI;

YMEHHE y4acTBOBATh B y4eOHO-HCCIEA0BATEIbCKON paboTe Mo OUOIOrHH, SKOJIOTUHN U METUIIUHE,
POBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB, W IyOJUYHO MPEACTABIATH MOTy4YCHHBIC
pe3yJbTaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHE OIEHUBATh ITUYECKHE aCIEeKThl COBPEMEHHBIX HCCIECIOBAHUN B 00JAaCTH OMOJIOTHH U
MeIUIUHBI (KIOHUPOBaHKE, HCKYCCTBEHHOE OIUIOI0TBOPEHNE, HAIPaBIEHHOE U3MEHEHUE TeHOMa
¥ CO3/JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBISATh OCO3HAHHBIM BBIOOP Oyaymield mNpodecCHOHANbHOM NesITeIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sICTBA, MHUIIEBOM
IPOMBIIIJICHHOCTH, YIIyOJIsATh T03HABAaTEIbHbII HHTEPEC, HAIIPABICHHbII HAa 0CO3HAHHBII BEIOOP
COOTBETCTBYIOIIEH MPOodecCHr U MPOJI0IDKEHHE OMOIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIHIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICILIET0 00pa30BaHUs.

[IpenmerHbIe pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buomnorusi» B 11 Kjacce JOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJHM OHOJOTHH B CHUCTEME ECTCCTBEHHBIX HAayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTWHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJIBl U PEIICHUH HKOJIOTHYECKUX MPOOJIeM YeloBeYeCTBa, a TaKKe B PEUICHUH BOIPOCOB
PaLMOHAIIBHOTO IPUPOJIOTIONIB30BAHMS, U B (POPMUPOBAHUM IIEGHHOCTHOT'O OTHOIICHUS K IPUPOJE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BIAJECTh CUCTEMOW OHMOJOTMYECKMX 3HAHWHA, KOTOpas BKIOYAET OIpPEICICHUS H
NOHMMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonoruueckue Tteopun (dBomronoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoionuu), yueHus (A. H. CeBepuoBa — O MyTsSX M HampaBJICHUSIX
sBomroiud, B.. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma FO. JIubGuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIIETh OCHOBHBIMU METO/IaMU Hay4YHOTO TIO3HAHUS, UCTIOIb3yEMBbIMU B OMOJIOTHUECKUX
UCCIIEIOBAHMUSIX JKUBBIX OOBEKTOB U JKOCHCTEM (OMHMCaHWE, HW3MEpeHHe, HalIIo/IeHue,
HKCIIEPUMEHT), CIOCOOaMU BBISIBJICHHUS M OLICHKH aHTPOIIOI'€HHBIX U3MEHEHHUH B IPUPOJIE;



yYMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTeOlI€HO30B, IKOCHCTEM U Onochepsl,
CTaOMIIM3UPYIOLIETO, IBUKYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOPA, aJIONaTPUIECKOTO U
CUMIATPUYECKOTO BUJ000pa30BaHUs, BIHUSHUSA JBIKYIIUX CHJI DBOJIOUMHM Ha TEeHO(POHI
HOIYJISAIUH, TPUCTIOCOOIIEHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS HAINPaBICHUN
SBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MTOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aMMOCBSA3M MEXJy IPOLECCAMHM 3BOJIOLUHU, ABMXKYLUIUMH CHIAMU
AHTPONIOTEHEe3a, KOMIIOHEHTAMU Pa3JIMYHBIX HKOCHUCTEM M MPUCHOCOOIECHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJIATH OTIMUUTENbHbBIC TPU3HAKHU KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTH BUIOB K Cpejie
oOuTaHus, aOMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBSI3EH OpraHU3MOB
B COOOIIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE MCIOIb30BaTh COOTBETCTBYIOIME APryMEHTbI, OHOJIOTMYECKYI0 TEPMHUHOJOTUIO U
CUMBOJIUKY ISl J0Ka3aTelbCTBA pPOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWsS, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUsS MHOTroo0pa3us BUAOB M IKOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA,

yMEHHE peuiaTb OMOJOTHYECKHE 3aJaud, BBISBISATH NMPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMBIMH OMOJIOTUYECKUMH MPOLIECCAMU W SIBICHUSIMH, JI€IaTh BBIBOJBI M IPOTHO3BI HA
OCHOBaHUU MOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JIaOOpATOPHBIE U MpPAaKTUYECKUE paboThl, cOOII0AaTh IpaBuUiia Ipu padore ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIABUTaTh THIOTE3BI, IIPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CPEICTBAMU, (POPMYIHUPYS
LIeJIb UCCIIEI0BAaHUS, AaHAJIM3UPOBATh MTOJIyYEHHBIE PE3YJIBTAThI U AEJIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B yUeOHO-HCCIIEA0BATENbCKON paboTe Mo OMOIOrUH, SKOJIOTHUHN U METULIMHE,
IPOBOJUMON Ha 0a3e HIKOJIbHBIX HAYYHBIX OOILIECTB, U MyOJMYHO MPEACTABIATH MOJTy4YEHHbIE
pe3yNbTaThl HA YUEHUYECKUX KOH(DEPEHIMSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O ITPOUCXOXKICHNUH KU3HH, YEIIOBEKA U YETIOBEUECKUX PaC,
0 MPUYMHAX, MTOCJIECTBUSAX U CIIOCOOAaX MPENOTBpAIeHUs IN100aTbHBIX U3MEHEHUH B Ouocdepe;
YMEHHE OCYUIECTBISATh OCO3HAHHBIM BBIOOP Oyaymield mpodeccHOoHaNbHOM NesTeTbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIONIOIB30BAHUS, MEAUIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEpUHAPHUH, CEIILCKOTO X0341CTBA, MUIEBOM MPOMBIIIJIEHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
WHTEPEC, HAIPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH Mpodeccuu 1 MpoaoIKEHNE
Ouonornyeckoro 00pa3oBaHUs B OPraHU3ALUAX CPEAHEr0 MNPO(PECCHOHATBHOTO U BBICIIErO
o0OpazoBaHwUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB Korrrpoasreie  Tpaktiseckue JaGopaTopHbie (ungposbie)
n/n U TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI paboThI
pecypcsbl
bubmuorexa [JOK
1 broorms kax Hayka 1 https://m.edsoo.ru/7f41¢c292
5 JKuBbie CUCTEMBI U UX 5 1 bu6mmoreka [IOK
H3y4eHue https://m.edsoo.ru/7f41¢c292
3 buonorus kiaeTku 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 XuMuyeckasi OpraHu3anus 10 1 5 bubnnorexa [HOK
KJICTKH https://m.edsoo.ru/7f41¢c292
5 CrpoeHue u QyHKIUH 8 1 9 bubnnoreka [JOK
KIIETKH https://m.edsoo.ru/7f41c292
OOMeH BelecTB U
6 npeBpameIIJ{lHe JHEPruu B 9 1 4 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢c292
KIIETKE
Hacnencrsennas
7 I/IH(I)Op)jVIaI_II/I}I U peanu3anus 9 bubamorexa IOK
. https://m.edsoo.ru/7f41¢c292
e€ B KIIETKE
. bubmnoreka [IOK
8 JKHSHEHHELH [HKT KIETKA 6 . https://m.edso0.ru/7f41c292
9 Crpoenue u pyHKIIUH 17 1 3 bubnuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
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PasmHOkeHUE U pa3BuTHe

bubmuoreka [JOK

10 OpPraHu3MOB 8 2 https://m.edsoo.ru/7f41¢c292

PR ) BnGmmorexa L1OK
H3MEHHHMBOCTH OPraHI3MOB https://m.edsoo.ru/7f41¢c292

12 3aKOHOMEPHOCTH 10 bubmuorexa [JOK
HACJENCTBEHHOCTH https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTHU 6 1 bubnuorexa [JOK
HW3MEHYHUBOCTH https://m.edsoo.ru/7f41¢c292

14 ['eneTnka yeaoBeka 4 Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
15 Cenekius opranusmon 4 2 https://m.edsi.ru/7f410292

16 buotexHonorus u 4 1 bu6mmoreka [IOK
CUHTETHYECKast OMOIOr s https://m.edso0.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB 102 18

[10 ITPOT'PAMME
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