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2023 — 2024 yuyeOHbIii roa

MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o yueOHoMy mnpeametry "buonorusa" (mamee - OuoJsiorws) Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepasibHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O06 oOpazoBanuu B Poccuiickoit ®denepanmmy,
dI'OC COO, Konuenuuu npenogaBanus yuyeOHOro npeamera «buosorus» u OCHOBHBIX MOJIOKEHUHN (enepaibHO paboueit
POrpamMMbl BOCIIUTAHUS.

VYuebnsiii npenmer «buonorusi» yrimyonénHoro ypoBHs uszydeHus (10—11 kiacchl) siBIseTcs OJIHUM U3 KOMIIOHEHTOB
npeametHon obnactu «EcrecTBeHHO-HayuHble mpenMerb». CormacHo nonoxeHusMm OI'OC COO mnpoduiibHble yueOHBIE
IpeIMEThl, U3y4aemble Ha YriayOJEHHOM YPOBHE, SBISIIOTCS crocoOoM nuddepeHnman o0ydyeHUs Ha YpPOBHE CPETHEro
oO1rero o0pa3oBaHUsl W TMPHU3BAHBI OOECIEUYUTHh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
npoecCHOHANBHBIM M BBICHIUM OOpa3oBaHHeM. B TO ke Bpemsi KaXIblii M3 ATUX Y4EOHBIX MPEAMETOB JIOJDKEH OBITh
OPUEHTHUPOBAH Ha TPUOPUTETHOE peEIIeHHE O0O0pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodopueHTaueit 00y4aromuxcss U CTUMYJIHMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HAy4yHOTO 3HAHUS, CBSI3aHHOTO C
Oouosnoruei, MEIUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuyebHomy mipeamety "buonorus”" maér npejctaBieHue O IS U 33jJa4ax U3y4eHHUs y4eOHOTo ImpeaMeTa
«buonorus» Ha yriyolI€HHOM YpOBHE, oOmpenenseT oOs3areabHoe (MHBAPUAHTHOE) MPEIMETHOE COJEpXKAHUE, €ro
CTPYKTYPUPOBAHHE 1O pa3jienaM 1 TeMaMm, paclipeesieHue Mo KiaccaM, PeKOMEHAYET MOCIeI0BATEIbHOCTh U3yUeHUs yueOHOTO
MaTepuaia ¢ y4¢TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKHA y4eOHOTO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEM
oOyyaroruxcsi. B mporpamme 1mo OMOJOTHMM peayin30BaH MPHUHIIMI MPEEMCTBEHHOCTH C HM3y4Y€HHEM OMOJIOTMU Ha YpOBHE
OCHOBHOTO 001iero oOpa3oBaHusi, Omarogaps YemMy MPOCMATPUBACTCS HAMPaBIEHHOCTh Ha TOCIEAYIOIIEe pPa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPUEHTUPOBAHHBIX HA (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IKOJIOTHUYECKOTO
MBIIUJICHUS, PEACTABICHUI O 3J0pOBOM 00pase >KU3HU, HAa BOCIUTAaHUE OEPEKHOT0 OTHOIICHHS K OKPY’KAIOIIEeH MPUPOTHOMN
cpene. B mporpamme mo 6uosioruu Takke MoKa3aHbl BO3MOKHOCTH Y4eOHOTO npeaMeTra «bruoiorus» B peasin3anuu TpeOOBaHUM
®I'OC COO k mIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4eHHS U B (POPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4Y€OHO-TIO3HABATEIBHONW JEATEIBHOCTH OOYYaIOIIUXCS 10 OCBOCHHUIO COJACp)KaHUA OHOJIOTHYECKOTO
00pa3oBaHUs HA YPOBHE CpeHET0 O0IIero oOpa3oBaHUsI.

VYuebnsiii penMer «buosiorus» Ha ypoBHE CpelHero o0mero oOpa3oBaHMs 3aBepIlIaeT OMOJOTHUYECKOe 00pa3oBaHHE B
IIKOJIC ¥ OPUEHTUPOBAH HA PACIIMPEHUE U YIiIyOJeHUEe 3HAHWKM OO0ydYaroIIMXCs O KUBOW MPHUPOJE, OCHOBAX MOJICKYJISIPHOU H
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUU PA3BUTHSI, TCHETUKU, CEJICKIIUU, OMOTEXHOIOTHUHN, IBOJIOIIMOHHOTO YUYCHUS U
HKOJIOTHUH.

N3yuyenue ydebHoro mpenmera «buosnorus» Ha yriIyOJICHHOM yYpPOBHE OPMEHTHPOBAHO HA MOJTOTOBKY OOydYarOMIMXCS K
MOCJICYIONIEMY TOJYYEHUI0 OMOJIOTMYECKOr0 O00pa3oBaHHWs B By3aX W OpPraHU3AlNMSIX CpPEIHEr0 MPOQPECCHOHAIBHOTO
obpazoBanmsi. OCHOBY €ro COAEpXaHUS COCTaBIsIET CHUCTEMa OWOJOTHYECKUX 3HAHWM, TOMYyUYCHHBIX NPH H3YYCHHUH
00yJaronmMHUCs COOTBETCTBYIONINX CHCTEMATHUYECKUX Pa3/esioB OMOJIOTHN Ha YPOBHE OCHOBHOTO 00Iero oopa3zoBanus, B 10—
11 xmaccax 3T 3HaHMS MOJYYAlOT pa3BUTHE. TaK, pacIIUPEHbI U YTIIyOJICHB OMOJIOTMYECKUE 3HAHUS O PACTCHUSX, )KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX >XU3HH, IOMOJTHUTEIBHO BKIIOUCHBI OWOJIOTHYECKUE
CBEJICHUS MPUKIIATHOTO U TIOUCKOBOTO XapaKTepa, KOTOPhIE MOYKHO MCIOJIB30BATh KaK OPUEHTHUPHI JIsl TTOCIICTYIOIIETO BBIOOpa



npodeccuu. Bo3mokHa Takke HHTErpanus OHOJOTHUECKUX 3HAHMW C COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJY4YEHHBIMH
00y4aroMMUCS TIPU U3YYeHUU (PU3UKHU, XUMUH, Teorpauu 1 MaTEMaTHKH.

CrpykTypa nmporpammel o yueOHoMy npeaMery "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U 3BOTIOLMOHHBINA MOAXObI
K n3ydeHuro oumosiornu. COriacHO UM, M3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XAapAaKTEPHBIE ISl )KUBBIX CHUCTEM PAa3HOrO
YPOBHS OpraHU3aIiH, SBOJIOIUN OPTaHUYECKOr0 MUpa Ha 3emJiie, COXpaHEHHUsI OMOJOTHYECKOro pa3HO00pas3us TiaHeThl. Tak, B
10 xmacce M3y4darOTCsl OCHOBBI MOJICKYJIIPHOW M KJIETOYHOW OHMOJOTHH, SMOPHOJOTHH W OWOJOTHU Pa3BUTHS, TEHETUKH U
CEeJeKUNH, OMOTEXHOJIIOTMM M CUHTETHYECKOW OHMOJIOrMM, aKTyalM3UPYIOTCS 3HAHHS OOydarolMXcs MO OOTaHMKE, 300JI0THH,
aHaTOMUU, (PU3UOJIOTUN YETIOBEKA.

YueOusplii npeamet «buonorus» mpu3BaH 00ECHEUUTh OCBOCHHE OOYUYAIOIIUMUCS OMOJIIOTUYECKUX TEOPHM M 3aKOHOB,
WJeH, IPUHLHUIIOB U INPABUI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTHWHBI MHpPA, 3HAHUM O CTPOECHUH,
MHOT000pa3u M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJIALHNH, OHOIIEHO3a, 3KOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX HMCCIECJOBAaHUSAX B OMOJIOTMH, MPUKIAAHBIX aCHEKTaX OMOJOTMYECKUX 3HAaHUM. [[ns pa3BuTusa U
NOJJIEp)KaHUsT MHTepeca 0O0ydaromuxcsi K OHOJOTMM Hapsiy CO 3HAYMUTENIbHBIM OOBEMOM TEOPETHUYECKOTO MaTephalia B
COZIEpKaHUU TMPOrpaMMBbl MO OMOJIOTMH NPEIyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS M PA3BUTHA TOW WA HHOU
oOnmacti OWOJNOrMM, BKIAJOM OTEYECTBEHHBIX M 3apyO€XHBIX YYEHBIX B PEIICHHE BaXXHEHIIMX OHOJOTUYECKHX H
HKOJIOTUYECKUX TTPOOIIEM.

enp u3ydenus yueOHoro npeamera «buosorus» Ha yrinyOn€HHOM YpOBHE — OBJAJCHUE OOYYaIOIIMMHCS 3HAHUSMH O
CTPYKTYPHO-(YHKIIMOHAIBHOM OpTraHU3ALMH KUBBIX CUCTEM PA3HOTO pAHra U NPUOOPETEHNE YMEHHUI UCIIOIb30BATh 3TU 3HAHMS
B (pOpPMHpPOBAHMU HMHTEpEca K ONpeneNEHHON 00JacTh MPOPECCHOHAIBHON NIEATEIbHOCTH, CBA3aHHON ¢ OMOJIOTHEl, Wi K
BBIOOPY yU4eOHOT0 3aBeICHUS ISl TPOJIOKEHUSI OMOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikeHne 1enu u3ydeHusi yueOHoro mpeamera «buosnorus» Ha yriyOJ€HHOM YpOBHE OO€CIEUMBAETCA PEIICHHEM
CJIEIYIOLIUX 3a/1a4:

OCBOCHHME OOYYarOUIMMHUCA CUCTEMbI OMOJIOTMUECKMX 3HAHMI: 00 OCHOBHBIX OHMOJOTMYECKHUX TEOPHSIX, KOHUEMUHUSAX,
TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMPaBUJIaX, COCTABJISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPaA; O
CTPOCHUHU, MHOI000pa3vMM M OCOOEHHOCTAX OHOJOTMYECKHX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJISIus, BHJ, OHWOTCOIEHO3,
ounocdepa); 0 BBIIAIOLINXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYYaIOMIMXCS C METOAAMH MO3HAHUS KMBOM MPUPOJIBI: UCCIIEI0BATEILCKUMH METOJAMU OMOJIOTUYECKHUX
HayK (MOJIEKYJISIPHON U KJIETOYHOW OMOJOTUM, SMOPHUOIIOTUN U OMOJIOTUU Pa3BUTHSL, TCHETUKHU U CEJICKIIUU, OMOTEXHOJIOTHU U
CUHTETUYECKON OHOJOrMU, TAJCOHTOJOTHH, DSKOJIOTMH); METOJaMH CaMOCTOSITEIbHOTO TIPOBEIECHUS OHOJIOTHYECKUX
UCCIIeIOBaHUM B TabopaTopuu U B Ipupo/ie (HaOI0IeHHe, U3MEPEHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE);

OBJIaJIcHHE OOYYarOUIMMUCSA YMEHUSIMU: CaMOCTOSITEIbHO HaXOAUTh, aHAJIM3UPOBATH W MCIOJb30BaTh OHUOJIOTHYECKYIO
uH(OpPMAIMIO; MOJB30BAThCS OMOJIOTMUECKOW TEPMUHOJIOTMEH W CHMBOJIMKOM; YCTaHABIMBATh CBSI3b MEX]Y pPa3BUTHEM
OMOJIOTUM U COLMATBbHO-KOHOMUYECKHUMH U HKOJIOTMYECKMMHU NpoOJieMaMHu YeJIOBEYeCTBa; OLEHMBATh IMOCIEICTBHUS CBOEU
JEeSATEIbHOCTH MO OTHOILLIEHUIO K OKPY’KaIOIle MPUPOIHOMN cpesie, COOCTBEHHOMY 3[I0POBbIO U 3/I0POBbIO OKPY>KAIOIIMX JIHOEH;
000CHOBBIBaTh W COOJIIONIaTh Mepbl MNPO(UIAKTUKY WHOEKIMOHHBIX 3a00JIeBaHWI, MpaBHJia IOBEICHUS B MPUPOJAE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM >KU3HEACSTENBHOCTH B YpPE3BBIUYAWHBIX CUTYalUSX MPUPOJHOTO U TEXHOTCHHOIO
XapaKTepa; XapakTepru30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 0071aCTH OUOJIOTUY;

pa3BUTHE Y OOYy4arOUIMXCA MHTEIUIEKTYaJbHBIX U TBOPYECKMX CIOCOOHOCTEW B MPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS
OTKPBITUSIMU U COBPEMEHHBIMH HCCIIEIOBAaHUSAMHU B OMOJIOTHH, pELIaeMbIMU €10 MpoOIeMaMH, METOAOIOTHEN OMOJIOrnYecKOro



UCCIIEJIOBaHMSI, TPOBEACHUS OSKCIEPUMEHTAIBHBIX HCCIECJOBAHMUM, pELICHUs OHOJIOTUYECKUX 3aJad, MOJAETUPOBAHUS
OMOJIOTHUECKUX 0OBEKTOB U MPOIECCOB;

BOCIHUTAHUE Yy OOYYArOMIMXCS LIEHHOCTHOTO OTHOIICHHS K >KMBOW NMPHUPOAE B LIEJOM M K OTACIbHBIM €€ 0O0BbeKTaM u
SABJICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOM, TEHETUUECKON TPaMOTHOCTH, O0IIEH KyIbTyphl TOBEACHUS B IPUPO/JIEC; MHTETPALIH
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHre O0O0YyYaIOIUMUCA KOMIIETEHTHOCTH B PalMOHAIBHOM MPHUPOAOINOIB30BaHUU (COOIIOCHHE TMPaBHII
MOBEJICHUS B MIPUPO/IE, OXPaHbl BUIOB, SKOCUCTEM, OMOC(]ephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/I0POBbS OKPYKAIOIINX
monen (cobmomeHrs Mep MpodUIaKTUKH 3a00JIeBaHMM, oOecredeHrne O0e30MacHOCTH JKU3HEACATEIIPHOCTH B YPE3BhIUYAWHBIX
CUTyallMsIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHUSA OMOJIOTUYECKUX 3HAHUM M YMEHUN B
MOBCETHEBHOM JKU3HU;

CO3/IaHME€ YCIOBHHM i1 OCO3HAHHOTO BBIOOpA OOYYAIOUIMMUCS WHIWBUIYaTbHOW 00pa3oBaTEIbHON TPAaCKTOPUH,
CIIOCOOCTBYIOIIEH TMOCHEIyIoMeMy MpOPECCHOHATBPHOMY CaMOOIPEACIECHUIO, B COOTBETCTBUM C WHIWBUIYaJbHBIMH
UHTEpecaMu U MOTPEOHOCTIMHU PETHOHA.

OO1iee 4McIO 4acoB, OTBEICHHBIX HA M3y4YeHUE OMOJIOTMHM Ha YriyOJIEHHOM YpOBHE CpeIHEro oOuiero oopasoBaHus,
cocrtapisieT B 10 knacce — 102 gaca (3 yaca B HEAEIO)

OT60p OpraHu3alMOHHBIX (POPM, METOJIOB U CPEJACTB OOYyUYECHHUS OMOJIOTUM OCYHIECTBIAETCS C Y4E€TOM CHEIU(UKUA €ro
CONEp)KaHWs W  HANpaBICHHOCTH Ha TMPOJOJDKEHHE OHOJIOTHYECKOTO 00pa3oBaHWs B  OpPTaHHU3AIMSIX  CPEIHEro
po(eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTeNnbHBIM YCIOBUEM NMPU OOYYEHUM OMOJIOTMHM HAa YIUIYOJIEHHOM YPOBHE SIBJISIETCSA NMPOBEJICHHUE JTA0OPATOPHBIX H
NpakTHUecKux pador. Takke ydacTHe OOy4alOUIMXCS B BBIMOJHEHWW MPOEKTHBIX W y4eOHO-HCCIeIOBAaTEIbCKUX paboT,
TEMaTHUKa KOTOPBIX OMPENENSICTCS YYHTEJIeM Ha OCHOBE HMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECypCOB M MECTHBIX
IIPUPOJIHBIX YCIIOBHM.

COAEPKAHUE OBYUEHMUSA
10 KVIACC

CopeprkaHre mporpamMMmbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MMPOBEPKY rOCyIapCTBEHHOM uToroBoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OuoJOrUs — KOMIUIEKCHass Hayka. KpaTkass uctopus pas3BuTHs Ouosiornu. buonornueckue Hayku U
u3zydyaemble UMM 1podsieMbl. DyHaameHTanbHbIe, TPUKIAAHbIE U TOMCKOBbIE HAYYHbIE UCCIEAOBAHUS B OMOJIOTUU.

3HaueHre Ouoyoruu B (GOPMHPOBAHUU COBPEMEHHOUN €CTeCTBEHHO-Hay4yHOU kapTuHbl Mupa. IIpodeccun, cBsizaHHble C
Ovonoruei. 3HaueHWe OHMOJOTMM B TNPAKTUUYECKON JEATETBHOCTH YENOBEKAa: MEJUILMHE, CEJIbCKOM  XO3SMCTBE,
MIPOMBILJIEHHOCTH, OXPaHE MPUPOBI.

JeMmoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'. Mennens, B. U. Bepnanckuii,
N. I1. I1aBnos, U. . Meunukos, H. 1. BaBunos, H. B. Tumodees-PecoBckuit, [{x. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuibl 1 cxembl: «CBsi3b OMOJIOTUH C JPYTUMHU HayKaMuy, «Cructema OMOJIOTHYeCKUX HAYK».

Tema 2. 7KuBble cucTeMbI U UX U3YYEHHUE



XuBble cucTeMbl Kak NpeaMeT wu3ydeHus Ouosornu. CBOWCTBAa KHUBBIX CHUCTEM: €IWHCTBO XHMHUYECKOTO COCTaBa,
OUCKPETHOCTh M LEJIOCTHOCTb, CIOXKHOCTh W  YHOPAJOYEHHOCTb  CTPYKTYpBI, OTKPBITOCTh, CAaMOOpraHU3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aluy JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIM, IOMYJISLHOHHO-
BUJIOBOM, DKOCHUCTEMHBIN (OuoreorneHoTndeckuit), omochepusiid. [lporeccsl, npoucxoasiiue B XKUBBIX cucTeMax. OCHOBHbBIE
npu3HaKu kuBoro. JKusHb kak ¢opma cyliecTBoBaHusA MaTepuu. Hayku, u3ydaroniue >KUBbIE CHCTEMBbI Ha Pa3HbIX YPOBHSIX
OpraHMU3aLNH.

N3yuyenue xuBBIX cUCTEM. MeToasl Ouosiornueckoi Hayku. HaOmroneHue, n3mMepeHue, SKCIIepUMEHT, CUCTEMaTH3alus,
MetaaHanu3. [loHATHE O 3aBUCMMOM M HE3aBUCHUMOW nepeMeHHOM. IlnmannpoBanme skcnepumenta. [locTaHOBKa M mpoBepka
runote3. HyneBas rumnorte3a. I[lonsitue BhIOOpKM M €€ OOCTOBEpPHOCTh. Pa3zbpoc B Oumonormyeckux naHHbBIX. OIleHKa
JOCTOBEPHOCTH IIOJYYEHHBIX pE3yJbTAaTOB. [IpMUMHBI MCKaXeHUs pe3ysNbTaTOB JKCIEpUMEHTA. [loHATHE CTAaTHCTHYECKOTO
TeCTaA.

JleMmoHCTpauumn

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «brosornueckne cucreMbn», «CBONCTBA KMBOM MaTepumn», «Y pOBHU
OpraHMU3alHN KUBOU NPUPOABDY, «CTpOECHHE KUBOTHOM KIETKW», « TKaHU KMUBOTHBIX», «CHCTEMBI OPraHOB YEJIIOBEYECKOTO
opranusmay, «buoreonenos», «buocdepa», «MeToabl U3ydeHUs KUBOI MPUPOIBIY.

O6opynoBanue: 1abopaTopHOE 000pYAOBAHUE JIJIsl TPOBEJCHUS HAOIIOACHUHN, U3BMEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/icronp3oBaHue pa3aNYHbIX METOIOB IPU U3YUYECHUH )KUBBIX CUCTEMY.

Tema 3. buoJiorusi KieTku

Kinerka — cTpykTypHO-(yHKIMOHANbHAS eAuHUIA XUBOro. Mctopust otkpeitus kietku. Padotst P. I'yka, A. JleBenryxka.
Knerounas teopus (T. lIsanu, M. lnelinen, P. Bupxo). OCHOBHBIE TIOJIOXKEHUSI COBPEMEHHOMN KJIETOYHOU TEOPUH.

MeTobl MOJIEKYJSIPHOM U KJIIETOYHOW OMOJIOTHH: MUKPOCKOMHUSL, XpoMaTorpadus, 3neKkTpodopes, METOJ MEYEHBIX aTOMOB,
muddepeHuranbHoe LEeHTPU(PYrupoBaHUEe, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uUKCUPOBAHHBIX KAemoK. DIEKTPOHHAs
MuKpockonus. Kongokanvuas mukpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. [lneiinen, P. Bupxos, K. M. bap.

Tabnuupl U cxembl: «CBETOBOM MUKPOCKOI, « DNEKTPOHHBIM MUKPOCKOM», «VICTOpUS pa3BUTHSI METOJOB MUKPOCKOITI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENAPAThl pACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIIETOK.

IpakTnueckas padora «/3yyenrue MeTo10B KJIeTOUHOM Onosioruu (xpomarorpadus, snekrpodopes, nuddepeHunaibHoe
ueHtpudyruponanue, [TLP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKUMN COCTAB KJIETKU. Makpo-, MUKpPO- U YJIBTPaMUKPOAJIEMEHThI. Boa u €€ poiib KaKk pacTBOPUTEIIsl, pEarcHTa,
y4acThe B CTPYKTYPUPOBAHUU KIETKH, TEIIOPETyJsauuu. MUHepalbHbIE BelllecTBa KJIETKH, MX Ouojormyeckas poiib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KJeTKU. buonormueckue mosmmepsl. benku. AMHHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypbl
OenkoBol MousiekyJbl. [lepBuuHas cTpykTypa Oenka, MenTHAHAs CBSA3b. BTOpUYHAs, TpeTH4YHAs, YETBEPTHUUHAS CTPYKTYPHI.
Henarypanus. CoiictBa 0enkoB. Knaccudukarus 6einkoB. buonorndyeckue GpyHkiuu 6enkoB. [Ipuonul.

VYrneBoasl. MoHOcaxapuabl, JUcaxapujibl, OJUrocaxapuabl W mnonucaxapuipl. OO IUIaH CTPOEHUS U (PU3UKO-
XMMHYECKHE CBOMCTBA yIIeBO10B. buosornyeckue GyHKIMH yIIE€BOAOB.



Jlumunel. T'mapodunsHo-TUApOdOOHBIE cBoiicTBa. Kiaccupukauus nunuaos. Tpurnuuepuabl, (HocPOIUMUABI, BOCKH,
crepounbl. buonornueckne QyHkuuu nunuaoB. OOIIMe CBOWCTBA OMOJOTHYECKMX MEMOpaH — TEKydecTh, CIOCOOHOCTh K
CaMO03aMbIKAHHIO, OTYTIPOHULIAEMOCTb.

Hyxneunossie kucinotsl. JJHK u PHK. Crpoenue HykinenHoBbIX kucinoT. Hykneotuasl. [IpyHIMI KOMILUIEMEHTapHOCTH.
[TpaBuno Yapradda. Ctpykrypa JHK — nBoitnas cnmpans. Mecronaxoxaenue u ononornyeckue dhyaknuu JJHK. Buasr PHK.
Oynknuu PHK B knetke.

Crpoerne wmonekynsl AT®. Makpospruueckue cBsism B Mojekyide AT®. buomornueckne Qynkmuun ATO.
BoccranoBnennbsie mepeHOCUUKH, WX (PYHKIIMU B KJIeTKe. /[pyeue uykineozuompughocpamor (HT®@). CexBenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykrypHas Ouonorus: OMOXMMHUYECKHEe M OMO(U3MYECKHe HCCIEAOBAHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPHI
onomMonekyi. Moodenuposanue cmpykmypsl u QyHKyull 6UOMOAEKYT U UX KOMNIekcos. Komnviomepuwiil ousaun u opeanuyecKuil
cuHme3 OUOMOIEKYL U UX HENPUPOOHBIX AHAIO208.

JleMoHCTpauumn

[Toptpertsr: JI. ITonunr, [x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pauknun, @. Caurep, C. [Ipy3unep.

Juarpammbl: «PacripeesieHne XuMUYECKUX JIEMEHTOB B HEXXKUBOM NpUpoe», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B
YKUBOU TIPUPOAE».

Tabmuupbl 1 cxembl: «llepuoandeckast TabivMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHHEe MOJIEKYJbl BOJbD, «BemecTBa B
COCTaBe OpraHu3MoBy», «CTpOE€HHUE MOJEKYIbl Oenkay, «CTpyKTypbl OEJIKOBOM MOJEKYINb», «CTpOEHUE MOJIEKYJT YTIEBOIOBY,
«CTtpoenue MoneKkyn JunuaoBy, «HykiennoBele kucinotey, «CtpoeHne Monekyiasl ATD».

OOopynoBaHKE: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIKOB C TTOMOIIBI0 KAYECTBEHHBIX PEAKITUI.

JlaGoparopHasi padora «lcciienoBaHne HyKJIEUHOBBIX KUCJIOT, BBIJCIEHHBIX U3 KIIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

TuIbI KIETOK: 9yKapHOTHICCKast M MPOKAPHOTHICCKast. CTPYKTYpHO-(QYHKIMOHAIbHBIC 00pa30BaHMUs KICTKH.

Crpoenue npokapuoTuueckon kietku. Kiierounas crenka Oaktepuil u apxeid. OCOOEHHOCTH CTpOEHUs TeTepoTpohHON U
aBTOTPO(HON MPOKAPHOTUIECKUX KIETOK. MecTo 1 posib IIPOKAapHOT B OHOLCHO3AX.

Ctpoenne u (QYHKIMOHMPOBaHHE JYKApUOTHYECKOW KieTKH. Ilmasmarmdeckas memOpana (mmasmanemma). CTpykrypa
MIa3MaTHIECKON MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 MNIA3MATHICCKYI0 MeMOpaHy: macCHBHEIA (Xu(dysus, obdmerdéHnas
muddy3us), akTUBHBINA (MIEPBUYHBIN W BTOPUYHBIA aKkTUBHBIA TpaHcnopt). [lomynponuiiaemocts MeMOpanbl. Pabota HaTpuii-
KaJIMEBOI0 Hacoca. DHAOUUTO3: MUHOIMUTO3, (paronurto3. Dk3ouuTo3. Kierounas crenka. CTpykrypa U (PyHKIIMM KIETOYHOU
CTEHKH pacTeHUM, rpuooB.

[uromnasma. Ilutozons. Ilutockenmer. JIBuxkeHue uurtoriazmbel. OpraHoujbsl KiIeTkd. OgHOMEMOpaHHBIE OPTaHOHUIBI
kieTku: sHaomnazmatudeckas cetb (OIIC), ammapar [onbmku, JAUM30COMBI, MX CTpoe€HHME U (QYHKIUHU. BzanmocBs3b
OJTHOMEMOpPaHHBIX OPraHOUAOB KJIETKU. CTpOCHHE TPaHYJISIPHOTO peTuKyiayma. Mexanuszm nanpasnenus 6enxos ¢ II1C. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [maakuil (arpaHyJsipHbIA) 5SHIOIUIA3MATUYECKUNA PETUKYIYM.
CekperopHas pynkuus anmapata ['onbmxu. Moougukayusa denxkos 6 annapame I onvoocu. Copmuposrka benxkos ¢ annapame
Tonvoorcu. TpaHCTIOPT BELIECTB B KJIeTKe. Bakyomnu pacTutenbHbIX KieTok. Knetounslit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOMABI KJIETKM: MUTOXOHIAPHUM, IUIACTUABL. [Ipoucxoorcoenue Mumoxowopuii u niacmuo.
Cumbuoecenes (K.C. Mepeocrkosckuui, JI. Mapeynuc). Ctpoenre u QyHKIIMA MUTOXOHAPUM U TiacTul. [lepBuyHbIe, BTOpUYHBIE
Y CJIO’KHBIE IIACTHIbI POTOCUHTE3UPYIOIIMX YYKAPUOT. XJIOPOILIACTbI, XPOMOILIACTBI, JIEHMKOIIIACTHI BBICUIMX PACTEHUN.



HememOpanusie opraHougsl kietkn CTpoeHHMe H  (QYHKIMH HEMEMOpPaHHBIX OpPraHOWUJOB KJIETKH. PuOOCOMBI.
IIpomesicymounvie puramenmor. MukpodunaMeHTbl. AxkmuHosvie Mukpoguiamernmyl. MBbIIIECUHbIE KIETKH. AKMuUHoB8bie
KOMnoHenmbsl Hembviuieunvix kiemok. Muxkporpyoouku. Kierounsiii neHtp. CTpoeHHE W JBUKEHUE KTYTHUKOB U PECHHYEK.
MuxkpotpyOouku murToIuiasmel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u MUKPOMPYOOUKAMU.
MomopHhvie benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIUIa3Ma, SIIPBIIIKA, UX CTpOeHHE W (YHKUUU. SAepHblii OEIKOBBIA MaTPHKC.
[TpocTpaHCTBEHHOE PACIIOIIOKEHUE XPOMOCOM B MHTEp(ha3HOM sqpe. dyxpomamun u 2emepoxpomamur. benku xpomatuHa —
TUCTOHBI. /[unamuka s0epHot 000104KU 6 Mumo3se. HoepHulti mpancnopm.

Kierounsle BkitoueHus. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3YKapUOT (PACTUTENbHOM, dKUBOTHOM, TPUOHOI).

JemMoHCcTpauumn

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

Tabmuubl u cxembl: «CTPOCHHUE DYKAPHOTUUYECKOM KIETKM», «CTpOeHHE KUBOTHOM KIIETKN», «CTpOEHUE PACTUTEIBHOM
KIIETKN», « CTPOEHUE MUTOXOHIPUNY, «SAnpo», «CTpoeHne MpOKapuOTUYECKON KIETKI.

OOopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIpENnapaThl PpPaCTUTEIbHBIX, JKUBOTHBIX KJIETOK, MHUKpOIpEenapaThbl
OaKTepHAIIbHBIX KJIETOK.

JlaGoparopHasi pabora «/3ydeHrue CTpOCHUS KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydueHune CBOMCTB KJIETOUYHON MEMOpPAHBD.

JlaGoparopHasi padora «lVccienoBanue mia3mMoiin3a U IemiIa3MoJIN3a B PACTUTEIIbHBIX KIIETKAX.

IIpakTnueckas padora «/3yyeHne NBMKEHUS HUTOILIA3MBbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB M NpPeBpalleHUe JHEPIHU B KJIeTKe

AccUMWIIALIMS U TUCCUMUIISILIMS — JBE CTOPOHBI MeTabonn3Ma. Turbl 0OMeHa BEIECTB: aBTOTPO(MHBIN U reTepoTPOHBII.
VYuactue kuciaopoga B OOMEHHBIX IMpoIleccax. JHEpPreTUYeckoe obOecreueHue KIeTKu: mnpeBpainieHue ATD B 0OMEHHBIX
npoueccax. GepMeHTaTUBHBINA XapaKTep peakluuid KJIETOYHOro MeTabonn3ma. DepMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M
nerctBud. Kodepmentsl. OTanunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aTOPOB. belnKn-akTUBATOPHI U OEIKU-UHTHOUTOPBI.
3aBUCUMOCTB CKOPOCTU (DEPMEHTATUBHBIX PEAKIUI OT Pa3IU4HbIX (PAKTOPOB.

[lepBUYHBI CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSEHMbIU U OKCUSEHHbIU (HOomocunmes y
oaxmepuu. Ceemocobuparouwjue nueMeHmol U NUSMeHmMbvl peakyuoHHo2o yenmpa. Poiab XJIOpOIIacToOB B Mpoliecce POTOCUHTE3A.
CeetoBas u TeMHOBas Gasbl. Pomoovixanue, Cs., Co. u CAM-munvt pomocurnmesa. IIpogyKTUBHOCTEL (oTOCHHTE3a. BimsiHME
pazMYHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3. Pa3HooOpa3ume  OpraHu3MOB-XEMOCHHTETHMKOB: HUTpUUUHUPYIOIIME OakTepuu, Kele300aKTepuw,
cepobaKTepuu, BOJOPOIHbIE OaKTeprun. 3HAUYEHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buabsl Oposkenus. [IpomaykTbl OpoXeHUS W UX MCHOJIb30BAHHME YEJIOBEKOM. AHA’pOOHBIE
MHUKpPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHbBIE OpraHu3Mbl. JTambl 3HEpreruyeckoro oomena. IloaroroBurenbHbil 3Tam. [nukonu3 — OECKUCIOPOAHOE
PaCILEIUIEHUE TIIOKO3BI.

buonorudeckoe OKHUCIEHUE, WM KJIETOYHOE JbIXxaHue. Poyib MUTOXOHApPUM B mpolieccax OMOJOTHYECKOTO OKHCIEHUS.
[Huxnuyeckue peakiuu. OxkucnutenbHoe GochoprirupoBaHue. DHepaus memoparnno2o epaouernma npomonos. Cunmes ATD:
paboma npomonnoti ATD-cunmaswvl. [IpeumyiecTBa a3poOHOro MyTH oOMEHa BEIIECTB Iepes; aHadpoOHBIM. D(PGHEKTUBHOCTD
HHEPreTUYECKOT0 OOMEHa.

JdeMoHCcTpau



[Toptpetsr: JJx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmupr u  cxembl: «®DoTtocuHTE3)», «IDHEpreTudeckui obmen», «buocuntes Oenkay, «CtpoeHue GepMeHTay,
«XEMOCUHTE3Y.

O6opyaoBaHue: CBETOBOM MUKPOCKOTI, 000pyA0BaHUE JJIsi IPUTOTOBJICHHS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHasi padora «/3ydeHue KaTaTuTHIECKON aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMIIIa3bl I KaTajasbl)y.

JlaGopaTopnas padora «/3yuenue pepMEHTaTUBHOTO PACIIEIUICHHUS TEPOKCH 1A BOAOPOIA B PACTUTEIBHBIX U KUBOTHBIX
KJIETKAX.

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOIECCOB (POTOCUHTE3A U XEMOCUHTE3AY.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi HH(pOpMAaLUA ¥ peajin3alus e€¢ B KiIeTKe

Peakium MatpuuHoro cuHTe3a. [IpuHUOMI KOMIUIEMEHTApPHOCTH B pEAKLUMIX MaTpPUYHOTO CHUHTe3a. Peanuzanus
HacjencTBeHHOW uHpopmanuu. ['eHeTnueckuil ko, ero cpoiicTBa. Tpanckpunuuss — mMatpuusblii cuHte3 PHK. [lpuHummner
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIENIBHOCTh, AaCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK ¢
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancauus u e€ sransl. Yuactue TpancnopTHeix PHK B GuocunTtese 6enka. YciaoBus Ouocuntesa 6enka. KonupoBanue
aMUHOKHUCTOT. Ponb pubocoM B OMocuHTE3€e OeKa.

Cogpemennvie npeocmasnenus o cmpoenuu eceros. OpraHuzanuss eHOMa Yy IMPOKapHUOT U AyKapuoT. Perymsius
aKTUBHOCTU IeHOB Yy mpokapuot. ['unoreza onepona (. XKako0, XK. Mano). MonexynapHvie mexanuzmvl IKCHpeCcCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomwi 2ernog. Perynsuus oOMEHHBIX IpoleccoB B KiieTke. Kiierounslii romeocras.

Bupycel — HekierouHble (GOpMbl KM3HU M 0OJuraTHeie napa3uThl. CTpOEHHE MPOCTBIX U CIOXHBIX BHUPYCOB,
peTpoBUpycoB, OakTepuodaroB. Kuznennwiii yuki JJHK-codepocawux supycos, PHK-cooepacawux supycos, bakmepuoghazos.
Obpamnas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHsbie 3a001€eBaHus yenoBeka, >kuBoTHbIX, pacteHuid. CITN/, COVID-19, counanbHble 1 MEIULIUHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayus u aumanuz Ooavwux maccugos («bigdata») cmpykmypHvlx OUOIOSUYECKUX OAHHbBIX.
Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemole pynkyuu 6erkos. Cnocodvt 00cmasKu 1ekapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Konbnos, . . UBaHOBCKUI.

Taonuiel u cxembl: «buocunTtes 6enkay, «I'eneTnueckuit kKoa», «Bupyco», «baktepruodaruy.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ’/KusHeHHBIN HUKJI KJICTKH

Knerounslii mmkn, ero mnepuonbl W peryisuua. Matepdaza u muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOUIMX B
uHTepdasze. [lonroroska kinetku k neneHuto. Ilpecunrernueckuii (MOCTMUTOTUYECKH ), CAHTETUUECKUI U TTOCTCUHTETUYECKHM
(MpeMUTOTHUYECKUI) IEPHOIBI UHTEP(DA3BI.

Marpuunsiii cunre3 JJHK — perumkanus. IIpunnunsr permmmkanum JJHK: xoMrmuieMeHTapHOCTh, NMOJIYKOHCEPBATUBHBIM
CHUHTE3, aHTumapauieabHoCcTh. Mexanusm perukannu JJHK. Xpomocomsl. CTtpoeHue xpomocom. Tenomepsl U Tenomepasa.
XPpOMOCOMHBII HAa0Op KIETKHM — KapuoTUN. JMMIOMAHBIA U TalJIOMAHBIA HAaOOpPbl XpPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.

Henenue kietku — Muto3. CTaguy MUATO3a U MIPOUCXOIAIINE B HUX IpoLecChl. Turbl MuTo3a. KapuoknHe3 U HIUTOKUHES.
buosorndyeckoe 3HaUEHUE MUTO3A.

Perynsuust MUTOTHUYECKOTO LIMKIIA KiIeTKU. [[porpaMmMupyemast kjieTouHasi rTuOenb — arnonTos.



Knetounoe sapo, xpomocombl, GyHKIIMOHATIbHAS TEHOMUKA. Mexanuzmuvl nponughepayuu, ougpepenyuposxu, cmaperus u
eudenu knemox. «L{ugpposas knemkay — buoungopmamuieckue mooenu GYHKYUOHUPOSAHUsL KNEeMKU.

JleMoHCTpanumn

Tabmuibl 1 cxeMbl: «OKU3HEHHBIN UK KIETKW», «Muto3y, «Ctpoenue xpomocomy, «Perumkarus JTHK.

OO0opyioBaHKE: CBETOBOW MUKPOCKOII, MUKpONIpenapaThl: «MHUTO3 B KJIIETKaX KOPELIKa JTyKay.

JlabopaTtopHasi pabora «/3ydeHue XpoMoCcoM Ha TOTOBBIX MUKPOITpENapaTax».

JlaGopaTopHas padora «Habmonenue MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka (Ha TOTOBBIX MUKPOIIpEnaparTax ).

Tema 9. CTpoeHue U GyHKUMH OPTaHU3MOB

buonornyeckoe pazHoodpazue opranu3MoB. OJHOKIETOYHBIE, KOJJOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHS U KUZHEACITEIFHOCTA OJHOKICTOYHBIX OPraHu3MOB. bakTepuu, apxeu, OJJHOKJIETOUHbIE TPUOBI,
OJHOKJIETOYHBIE BOJIOPOCIIN, APYTUE MPOTUCTHI. KONMOHUAIbHBIE OPraHU3MBI.

B3anmocBs3p yacTeld MHOTOKIIETOYHOTO OpraHu3ma. TkaHH, OpraHbl U CHCTEMBI OpraHoB. OpraHn3M Kak €IMHOE LIENOE.
['omeocras.

Tkanu pacteHuil. TuIbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHas, MOKPOBHAS, MPOBOJAILAS, OCHOBHAS, MEXaHUYECKAas.
Oco6eHHOCTH CTpoeHUS, (DYHKIIUI U PACIIOIOKEHHS TKaHEeH B OpraHax pacTEHUM.

TkaHu JXKMBOTHBIX M 4YEJIOBEKAa. THIIBI XKUBOTHBIX TKAHEH: JSIUTEIHAIBbHAS, COCAUHUTEIbHAs, MBIIICYHAs, HEPBHAS.
Oco0eHHOCTH CTpOoeHus, PYHKIMI U pacIOIOKEHHUS! TKAaHEW B OpraHax >KMBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHblE W T€HEpPATUBHBIE OpraHbl pacTeHHd. OpraHbl U CHCTEMBI OPTaHOB JKMBOTHBIX M YEJIOBEKA.
@yHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranmusmoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX XMBOTHBIX. HapyxkHbI U
BHYTpEHHHU cKkeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBr>KeHuEe OpraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIIHOE, >KTYTUKOBOE, pECHHYHOE. J[BMKeHue
MHOTOKJIETOYHBIX PACTEHUN: TPOMM3MBI U HACTUH. J[BUKEHHE MHOTOKIIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIILIEYHAs CUCTEMA.
Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanne opranusmoB. IlornomeHne BOABI, YIIEKUCIONO ra3a W MUHEPAJbHBIX BEIIECTB pacTeHUsAMH. llutanue
KUBOTHBIX. BHYTpHUNOJIOCTHOE W BHYTPHUKJIETOYHOE TNUIIEeBapeHUE. [InTaHWMe TMO3BOHOYHBIX KUBOTHBIX. OTIemsl
MUILIEBAPUTENBHOrO TpakTa. [InimeBapurensHble kenes3bl. [luneaprurenpHas cucteMa 4eaoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. [[pixanue xuBoTHBIX. b dy3us razoB yepe3 moBepxHOCTh KiaeTku. KoxHoe
neixanue. JlpixatenbHas moBepxHOCThb. KaOepHoe M nE€royHoe nbixaHue. J[pixaHue MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE YCJIO)KHEHUE CTPOEHHUs JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXareilpHas cucTemMa 4YenoBeka. MexaHusm
BEHTHILSILINY JIETKUX Y ITULl 1 MICKONUTAOUNX. Peryssiiust fpixanust. [{bIxaTebHbIe 00BbEMBL.

Tpancnopt BewecTB y opraHu3MoB. TpaHCIIOPTHBIC CHCTEMBI PACTEHUH. TPaHCIOPT BELIECTB y KUBOTHBIX. KpoBeHOCHAs!
cucrema u €€ opranbl. KpoBeHOCHas1 cuctema MO3BOHOYHBIX )KMBOTHBIX M 4esioBeKka. Cepule, KpOBEHOCHBIE COCYNbl U KPOBb.
Kpyru kpoBooOparieHnst. JBOMOLHUOHHBIC YCIOKHEHUS CTPOCHUSI KPOBCHOCHOH CHCTEMBI MIO3BOHOYHBIX JKHBOTHBIX. Padora
cepaua u €€ peryisuus.

Brinenenne y opranusmoB. BeineneHue y pactenuii. Beiaenenue y KMBOTHbBIX. COKpaTtUTenbHbIE BakKyoiu. OpraHsl
BblesieHNs. PuibTpalus, CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHHU3MbI pabOThl OpraHoB BblaeneHUs. CBsI3b MOJOCTH
TeJa ¢ KPOBEHOCHOM M BBIJEIHUTEIBHON CUCTEMaMU. BpliesieHne y M03BOHOYHBIX KMBOTHBIX U 4enoBeka. [louku. Ctpoenue u
¢yHKIMOHNpOoBaHKEe HedpoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.



3ammra y OpraHM3MOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuid W IUCTHI MPOCTEUINX. 3amuTa y
MHOTOKJIETOUHBIX pacTeHnid. Kytukyna. CpencrBa macCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUIBIL.

3ammTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M UX MPOU3BOAHBIC. 3aliuTa OopraHu3ma OT Ooje3zHeil. UmmyHHas
cucTema denoBeka. KieTouHbld ¥ TyMOpaldbHBIH UMMYHHUTET. Bpoxkn€HHBIN U PpUOOpETEHHBIN crienn()UYECKUd UMMYHHTET.
Teopust kinoHanbHO-cenekTuBHOr0o uMmyHurteta (II. Opmux, ®. M. bepuer, C. Tonerasa). BocnamuTenabHble OTBETHI
opranu3MoB. PoJib BpoKAEHHOTO UIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznipaxxumMoCTh M peryssanus y Opranu3MoB. Pa3apaxuMocTs y OJHOKIIETOUHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocts
Y PEryJisilins y pacTeHuil. POCTOBBIE BENIECTBA U UX 3HAYCHHUE.

Hepsnas cucrema u pedrekropHas perynanus y >kuBOTHBIX. HepBHas cuctema 1 €€ 0T/embl. DBOJIOLMOHHOE YCI0KHEHUE
CTPOCHHUS HEPBHON CUCTEMBI Y )KHBOTHBIX. OTIEIBI TOJIOBHOTO MO3Ta TTO3BOHOYHBIX )KUBOTHBIX. Pediiekc u pednexkropHas myra.
be3ycnoBHBIE U YCIOBHBIE Pe(IEKCHI.

['ymopanbHas peryndnus U SHAOKPHHHAS CHCTEMA >KUBOTHBIX W 4YesoBeKa. JKene3bl 3HAOKPUHHOM CUCTEMBI U HX
rOpMOHBI. JleficTBHe TOPMOHOB. B3anMOCBsI3b HEPBHOM M HIOKPUHHOM cucTteM. [ unoranamo-runodusapHasi CUCTeEMa.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl 1 cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE Boaopocin», «bakrepumn», «lIpocteimme»,
«Opranbl UBETKOBBIX pacTeHUI», «CHCTEMBI OpPraHOB MO3BOHOYHBIX >XUBOTHBIX», «BHYTpEeHHEE CTpPOEHHE HACEKOMBIX»,
«Txanu pactenuit», «KopneBbie cuctembl», «CTtpoeHue ctedis», «CTpoeHue JIMCTOBOM IIACTUHKWY», «TKaHU >KUBOTHBIXY,
«Ckener yenoBekay, «IIumeBapurenpHas cucremay, «KpoBeHOcHas cucremMay, «/lpixarenbHas cucteMay», «HepBHas cucremay,
«Koxa», «Mpbliieunasi cuctemay, « BolenurenbHas cuctemMay, « JHAOKPUHHAsA cucteMmay, « CTpoeHue MbIbDy, « IMMyHHUTETY,
«Kumeynononoctueie», «Cxema NUTaHUS pacTeHui», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHUE
ruape», «CTpoeHue miaHapumn», « BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas cucrema poioy», «HepBHas cuctema
narymkn», «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema nTuny», «HepBHas cucteMa MIIEKONMUATAIOLIUXY,
«HepBHas cuctema uenoBeka», «Peduekcy.

OO6opyoBaHME: CBETOBOM MMKPOCKOI, MHKpOMNpenapaThl OJHOKJIETOUYHBIX OpPraHU3MOB, MUKPOIpENapaTbl TKaHEH,
PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, UTJIOKOKHUX, )KUBBIE IK3EMIUISIpbl KOMHATHBIX PacTEeHUM, repOdapuu pacTeHUN
Pa3HBIX OTJIENIOB, BJIAKHBIE IMpErNapaThl )KUBOTHBIX, CKEJIEThI MO3BOHOYHBIX, KOJUICKIIMA OCCIIO3BOHOYHBIX KUBOTHBIX, CKEJIET
YyesnoBeka, 00OpyJoBaHUE AJIA JIEMOHCTPALMM TOYBEHHOIO M BO3AYLIHOTO NMUTAHUS PACTEHUH, paclIEUIeHUs Kpaxmana H
0eKoB 1o/ AciicTBUEM (EepPMEHTOB, 000PYI0BAHKE JJI IEMOHCTPAIIMHU OMBITOB MO U3MEPEHUIO KUZHEHHON €MKOCTH JIETKHX,
MEXaHU3Ma JbIXaTEIbHbIX JBHKEHUM, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3ydyeHre TKaHEN paCTCHUN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe 5KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTMBHOE) U MoJIoBOoe. Buibl 0ecronoro pazMHOXKEHHS:
MOYKOBAaHUE, CIOPYJIAIUS, PparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. IlonoBeie kineTkun, miaum rameTtel. Meino3. Crtaguu menosa. [loBemeHne xpomocoM B Meio3se.
Kpoccunrosep. bruonmorndeckuii cMbICiI Me03a U IOJIOBOTO Mmpouecca. Meio3 1 ero MeCcTo B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaposiiieBoe pa3Butue. I'amerorenes y >kuBOTHBIX. [lonoBbIe sxene3bl. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIIETOK.
Cnepmatorenes u oorene3. CTpoeHne MoJoBbIX KIETOK.



OmnomoTBOpeHHe uW SMOPHUOHATBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI OIJIOMOTBOPEHMS: HAPY)KHOE, BHYTPEHHEE.
[TapTeHorenes.

NunuBryaibHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJOTHS — HayKa O Pa3BUTHH OPraHu3MoB. Mopgoezenes —
00Ha U3 2nasHvlx npobrem samopuonozuu. Konyenyus mopgozenos u mooenu mopghozeneza. Craauu 3MOpHoOreHes3a KUBOTHBIX
(ma mpumepe asarymku). [po6aenue. Tunsl apoOnenus. /Jemepmunuposarnnoe u HedepMunuposanHoe opooaenue. bracmyna,
munwvt 61acmyn. OCOOEHHOCTH APOOJICHUS MIICKONUTAIOMINX. 3apOBIIIEBhIE JUCTKU (TacTPyJIANMs). 3aKjiagka OpPraHOB H
TKaHEW W3 3apOJBIIIEBBIX JUCTKOB. B3anMHOEe BIUsSHME 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpUOHANIbHAS WUHAYKIKSA).
3akiajKa MjiaHa CTPOCHUS >KMBOTHOTO KaK pe3yJIbTaT MEPAPXUUYECKUX B3aUMOJECHCTBHI IeHOB. BiusHue Ha 3MOpHOHAIBHOE
pa3BUTHE PA3INYHBIX (DaKTOPOB OKPYKAIOIIEH CPEJIBI.

Poct u pa3zsutue xxuBoTHBIX. [locTamMOpuonansHbiil iepuo. [lpsamoe u Henpsmoe pasButue. Pazputue ¢ metamopho3om y
OCCIIO3BOHOYHBIX U TO3BOHOYHBIX JKMBOTHBIX. bHOJOTMUEeCKOE 3HAYEHHWE MPSIMOrO0 M HENPSIMOTO pa3BUTHUA, UX
pacrpocTpaHeHue B mpupoje. Tumbl pocra KUBOTHBIX. DaKTOPhl PETYJSIIIMM POCTa KUBOTHBIX M uenoBeka. Cranuu
MOCTAMOPUOHANILHOTO PAa3BUTHUSl Yy JKUBOTHBIX W uelioBeka. llepmoanrl oHTOreHe3a denoBeka. CTapeHHME M CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3mHoxenue u pazsutue pacrenuid. ['ameroput u cnopodut. Meiio3 B )KU3HEHHOM IUKJIE pacTeHuil. OOpa3oBaHue Crop
B Impouecce menosa. ['amerorene3 y pacrteHuil. OIIOJOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHUE CEMEHHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. [lIneman.

Tabnmuupl u  cxembl: «BeretatuBHoe pasMHOXeHUE», «Tumbl Oecrnojoro pa3MHOXKeHUs», «Pa3MHOXkeHue
XJaMHUJIOMOHAbI», «Pa3zMHOXKEHHE IBIIICHBIY, «Pa3MHOXeHHE TUIph», «Meio3y», «XpoMocoMb», «l'amerorenesy, «CTpoeHue
AWLEKIIETKH U criepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe m HempsMoe pas3Butue», «Pa3BUTHE MaNCKOro
Kyka», «Pa3Butue capanumn», «Pa3Butue JArymkn», «/{BoiHOE OILUIOAOTBOPEHHE Y LBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OIHOAOJIBHBIX W JIBYAOJIbHBIX PACTEHUI», «KU3HEHHBIM LUK MOPCKOW KamycThbD», <«KU3HEHHBIN UK MXa», «KU3HECHHBIH
[UKJI MAOPOTHUKAY, « KU3HEHHBIN UK COCHBIY.

O6opyaoBaHMEe: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparhl SUIEKICTOK M CIepMaTo30uA0B, Mojenb «lluki pa3zButus
JISITYILIKA).

JlaGopaTopHnasi padora «/3yueHne cTpoeHHUsI MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMIpenapaTax.

IIpakTnueckas padora «BpIsBICHNE TPU3HAKOB CXO/CTBA 3apOIBIIICH TO3BOHOYHBIX KUBOTHBIX Y.

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. I'eHeTuKka — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPTraHU3MOB

Hctopust craHOBIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne ®puza, T. Moprana. Poiub
OTEYECTBEHHBIX Y4E€HBIX B pa3BuTuu reHetuku. Padoter H. K. Komwsiosa, H. M. Basunora, A. H. benosepckoro, I'. .
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIC TE€HETHMYECKUE TOHSITHUS M CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlJICbHBIE TE€HBI, AJIbTEPHATUBHbBIC
MPU3HAKU, JIOMUHAHTHBIN U PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA, YUCTAS JTUHUSA, TUOPUIbI, TeHOTUT, (DEHOTHII.
OCHOBHBIE METO/[bl FTEHETUKU: TUOPUIOTIOTUUYECKUH, ITUTOJOTUYECKUM, MOIEKYJIIPHO-TeHETHUECKHU .

JdeMoHCcTpau



[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmup! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPEIIUBAHUS.

JlabopaTtopHnasi padora «JIpo3oduna Kak 00HEKT TCHETHUYCCKUX UCCIEIOBAHMIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBriii 3aKkoH MeHaeNs — 3aK0H eTMHO00pa3ust TMOPHUIOB MepBOTo MoKoIeHus. [IpaBmuito
JOMHUHUpOBaHUA. BTopoil 3axoH MeHnzaens — 3aKOH paclIerUieHus Mpu3HakoB. LluTonmormdeckre OCHOBBI MOHOTHOPUIHOTO
CKpemnBaHus. [ MImores3a 4ucToThl ramer.

AHanusupytoniee ckpemuBanue. [IpoMexyTouHblii XapakTep HaclieqoBaHus. PaciiernsieHue NMpU3HAKOB MPH HEMOJHOM
JTOMUHHUPOBAHWH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH el — 3aKOH HE3aBUCUMOT'0 HacJeI0BaHUs MpU3HaKoB. [{uTonornueckue
OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuenjieHHOe Haciae0BaHHE F€HOB, HAPYUIEHUE CLETUICHHUS
MEXKly TeHaMU. XPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

['eneTnka moma. XpOMOCOMHBIA MEXAHU3M OINPENEICHHS NOJA. AYTOCOMBI U IOJOBBIE XPOMOCOMBI. ['OMOraMeTHbId U
reTeporaMeTHBIN NOJI. [ eHeTnYeckas CTpyKTypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

['eHotun kak wnenoctHas cucreMa. [LIeMoTponusi — MHOXECTBEHHOE JIEMCTBHE TIeHa. MHOXECTBEHHBIN aJICIN3M.
B3aumopericTBrue HeamenbHbIX TeHOB. KoMIuiemenTapHOCTh. Dniucrtas. [lonumepusi.

['eHeTHUeCKUil KOHTPOJIb PA3BUTHS PACTEHHI, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3MOIOTMYECKUX MPOLIECCOB, MOBEICHUS
U KOTHUTUBHBIX (QYHKIUH. ['eHeTHUeCcKre MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHWU3Mbl B3aUMOJCHCTBUS «XO35IMH — Mapa3uT» u
«XO34MH — MUKPOOHOMY. ['eHeTHYeCcKre acreKThl KOHTPOJIS U U3MEHEHUS! HACIEACTBEHHON MH(OpMAIIMU B MOKOJEHUSAX KIETOK
Y OPTaHU3MOB.

JleMoHCTpauumn

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

Tabnmuupst u cxembl: «llepBbiii u BTOpoM 3akoHbl Menaens», «Tperuit 3akoH MeHaens», «AHaTU3UPYIOIIEE
ckpeuuBanuey», «Henomnoe nomuHupoBaHue», «CUEMJIEHHOE HaclleIOBaHWE MPU3HAKOB y Apo30duiibny, «['eHeThka momnay,
«Kapuotun uenoseka», «Kapuotun npozoduib», «Kapuotun ntuub», «MHOXKECTBEHHBIA aiienu3sm», «B3anMopeiictBue
TEHOB.

O6opynoBanue: MoOJelb JJIA JIEMOHCTPALMK 3aKOHOB €IMHOO0Opa3us TMOpUIIOB MEPBOTO MOKOJICHHS W pPacIIEIICHUS
MIPU3HAKOB, MOJENb U1 JEMOHCTPAlMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHMWS NPU3HAKOB, MOJENb [JIs JAEMOHCTpaluuu
CUEIJICHHOTO HACJIeIOBaHUs TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpo3odumay.

IIpakTuyeckas padora «/3ydyenue pe3yabTaToB MOHOTHOPUIHOTO CKPEUIMBAHUSA Y APO30(DUIIBD).

IIpakTuyeckas padora «/3ydyenue pe3yapbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenapl npu ¢GopmupoBaHud (eHotuna. M3meHunmBocTh mpu3HakoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE IPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICACTBEHHASI.

MonudukannonHas u3MeH4YuBOCTh. Poib cpenbl B GopMHUpOBaHUM MOIU(DUKAIMOHHOW M3MeHYMBOCTH. Hopma peakiuun
npusHaka. Bapuannonsslii psj u BapuanmonHas kpusas (B. Moranncen). ColicTBa Mo (pUKALIMOHHONW N3MEHYUBOCTH.

['enotununueckass M3MeHUYMBOCTb. CBOMCTBA T'€HOTUIIMYECKONW W3MEHUYMBOCTH. BUIBI N€HOTUIMYECKOW W3MEHYHMBOCTH:
KOMOMHATHBHAsA, MyTallUOHHAsL.



KomOunatuBHas HM3MEHYMBOCTh. Mei03 M TMOJIOBOM mMpolecc — OCHOBAa KOMOWHATHUBHOW WM3MEHUMBOCTH. PoJjb
KOMOMHATHBHON U3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pas3us B Mpe/enax OJHOTO BHIA.

MyTalnroHHass M3MEHYMBOCTh. BUIbl MyTaluii: r€HHbIE, XpPOMOCOMHbIEC, T€éHOMHbIe. CIIOHTAaHHBIE W HWHIYLUPOBAHHbBIE
MyTaluu. SaepHble W LUTOILIA3MaTHdeckue MyTanud. CoMaTHYeCKMe W MOJO0Bble MyTauuu. [IpudrHBI BO3HUKHOBEHHS
MyTauil. MyTareHsl U UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOT'O MpoIiecca. 3aKOH TOMOJIOTHYECKUX PSA0B
B HacliencTBeHHOM n3menunBoctu (H.M. BaBuiioB). BHesinepHas W3MEHUHMBOCTh M HACJIEACTBEHHOCTb.

Onueenemuxa u 3MUSEHOMUKA, PONb INULEHEMUUECKUX (DAKmopos 6 HACIeO008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX
NPU3HAKOB Y OP2AHUBMOB.

JleMoHCTpauun

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

Tabmuupbl u cxembl: «Bunapl n3MeHUYMBOCTHY, «Moau(pUKaMOHHAs W3MEHYMBOCTH», «KOMOMHATUBHAS HW3MEHUYHBOCTHY,
«Meio3y, «OmnogoTBOpeHuey, «I eneTnueckre 3a00eBaHus YeaoBeKay, « Buabpl MmyTamuiin.

OOopynoBaHue: >XKMBbIE M TIepOapHbIE HK3EMIUISIPbl KOMHATHBIX PACTeHHUU, PUCYHKU ((oTorpaduu) KUBOTHBIX C
Pa3IMYHBIMHA BUIAMU U3MEHYNUBOCTH.

JlabGopaTtopnass pabGora «lVcciaegoBaHue 3aKOHOMEpPHOCTEM MOAMGUKAIMOHHONW M3MEHUHMBOCTH. llocTpoeHue
BAPUALIMOHHOTO Psiia U BApUALMOHHON KPUBOM.

IIpakTnyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeKka

Kapuotnn denoBeka. MexayHapogHas nporpaMMa HMCCIEAOBaHUS TE€HOMa 4YenoBeKa. MeToabl U3ydeHUsT TEHETHUKH
YEJIOBEeKa: TEHEATOTMYECKUH,  OJM3HELUOBbIM, LHUTOI€HETHYECKUH, TMOMYJALHMOHHO-CTATUCTUYECKUH,  MOJIEKYJISPHO-
reHernyeckuii. COBpEMEHHOE ONPENEIICHHE T'€HOTUIA: NOJHOTEHOMHOE CEKBEHHMPOBAHUE, TEHOTUIMPOBAHUE, B TOM YHUCIE C
nomortieio [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHusl 4YeiOBeKa. | €HHbIE U XPOMOCOMHBIE 00JI€3HM yesnoBeka. bose3nu ¢
HACJIEICTBEHHOM MPEAPAaCIONIOKEHHOCThIO. 3JHAYEHUE MEIUIIMHCKOW T€HETUKHU B NMPEIOTBPALICHUH U JICUEHUH T€HETHUYECKUX
3a00yeBaHU 4enoBeka. MenuKo-reHeTHYeCKoe KOHCYNbTHpoBaHue. CTBOJOBBIE KJIETKU. [IOHATHE «Tr€HETUYECKOro Tpy3an.
DTHUYECKHE aCTIeKThl UCCIIEOBAaHUIN B 00JACTH pEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernueckre (QakTopbl MOBBILIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K (PU3MUYECKOMY M XUMUYECKOMY 3arps3HEHUIO
OKpY>Karolen cpeapl. ['eHeTnueckas npeapacionoKeHHOCTh YEJIOBEKA K IMATOJIOTHSIM.

JleMoHCTpauumn

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl U3yYeHHUs] TEHETHKU 4elloBeKa», «l eHeTmueckue 3aboreBaHUs
YEJIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi Opranu3sMoB

JloMecTukanuss W celekuud. 3apoKICHUE Ccelekuuu u jaoMmectukaunu. Yuenue H. WM. BaBunoBa o IleHtpax
IPOUCXOXKJICHUS U MHOT000pa3usi KyJbTYypHBIX pacTeHui. Ponb celeKkiuu B CO3JaHuu COPTOB PAaCTeHUI M MOPOJ >KUBOTHBIX.
Copr, nopoja, mramM. 3aKOH TOMOJIOTHYECKUX PSI0B B HaclieACTBeHHON m3MeHunBocTh H. M. BaBuiosa, ero 3naueHue miis
CEJICKIITMOHHOM palbOThI.

Metoasl cenekimoHHOM paboThl. McKycCTBEHHBIM OTOOP: MAacCOBBIM M WHIWBUAYaJIbHBIA. JTanbl KOMOWHAIIMOHHOM
cenekuuu. Wcnbitanue mpousBoAuTeNield 1mo moToMcTBy. OTOOp MO INEHOTHUMY € MOMOIIbIO OIEHKH (PeHOTHMAa MOTOMCTBA U
0oTOOp 1O TeHOTHUIly ¢ nmoMonibio aHanu3a JIHK.



HckyccTBEeHHBI MyTareHe3 Kak METO]l CeIEKIIMOHHONW padoThl. PaninanmoHHbI 1 XUMHUUECKU MyTareHe3 Kak UCTOUYHUK
MyTalui y KyJbTypHBIX (opM opranu3mMoB. M cronb30BaHNe TEHOMHOTO PEJaKTUPOBAaHUS U METOJ0B pekoMOnHaHTHRIX JTHK
JUIS TIOJTYYEHHUSI HICXOJHOTO MAaTEpHAIIA IS CEJICKLUU.

[Tomyuenune mnonumuionaoB. BHyTpuBumoBas rubpuguzanus. BIM3KOpoACTBEHHOE CKpEIIMBAaHHWE, WJIM WHOPUIUHT.
HeponctBenHoe ckpemuBaHue, WM ayTOpHAMHT. ['eTepo3uc W ero npuyuHbl. VCronb30BaHHWE TETEPO3UCA B CEJEKIIMH.
Otnanéunas rubpuauzanus. [Ipeononenne 6ecmionus MeXBUIOBBIX THOPUAOB. JlOCTHKEHHS CENEKIIUU PACTEHUH U )KUBOTHBIX.
«3enénas pesonioyusy.

CoxpaHeHHE M M3yYEHHE TN€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUH W HUX AUKUX POAMYEH M1 CO3aHHSI HOBBIX
COPTOB U THUOPHUIOB CEIBCKOXO3AWCTBEHHBIX KYIbTYp. M3yuenue, coxpamenue u ynpasieHue 2eHemuyecKUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX JHCUBGOMHBIX 8 YENAX VAVUUIeHUS CYUeCmBYIoWUX U CO30aHUs HOB8bIX NOPOO, TUHUU U
KpOCco8, 8 mom qucie ¢ NpuMeHeHuem COBPEMEHHbIX Memo008 HAYUHBIX UCCAe008AHUl, NepedosbiX uoell U NepCneKmueHbIX
MexHON02UU.

JleMoHCTpauumn

[Toptpersr: H. U. Basunos, 1. B. Muuypus, I'. [I. Kapneuenxo, II. II. Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K.
benses.

Tabnuupl u cxeMbl: «L{eHTpbI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTUYECKHUX PAIOB
B HACJIEICTBEHHON M3MEHUYUBOCTIY, «MeTobl cenekiuny, «OTnanéHnas ruopuauzanus», «MyTtareHesy.

JlabopaTopHasi padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ JTOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUA PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBbIE METOABI U JOCTHXKEHMSI CEJIEKIUMU PACTEHUM M KMBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIA YYacCTOK, B TEIUIMYHOE XO34WCTBO, B JaOOpaTOpUIO arpOyHMBEPCHUTETA WIH
HAy4YHOTO LIEHTPA)».

Tema 16. buorexHos10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, UCTIOTb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTAHU3MBI, X XapaKTEPUCTHKA.
TpanuuroHHas OMOTEXHOJOTHUA: XJIeOONeUeHre, MOTYyYEeHNE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIUE. MUKPOONOIOTUYECKUA
cuHTe3. O0BEKTH MUKPOOHOJIOTHYECKUX TeXHONOrui. [Ipon3BoicTBO Oesika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJOTMM M HMHCTPYMEHTOB LIEJICHANIPABICHHOIO HW3MEHEHHMS M KOHCTPYMPOBAHUS T€HOMOB C IIEJIBIO
MOJIYYEHHS] OPTraHU3MOB U UX KOMIIOHEHTOB, COJIEpXAIINX HE BCTpEYaroUIMecs: B pUpoae OMOCUHTETUYECKHE Iy TH.

Knerounast mnxeHepus. Meroabl KyJbTyphl KJIETOK M TKaHeW pacTeHUil U >KUBOTHbIX. Kpuobanku. ComaTmueckas
ruOpuan3alys 1 COMaTHUeCKuil amOpuorenes. Mcnonb3oBaHue rarion0B B CENEKIUHN pacTeHUl. [1oyueHue MOHOKIOHAIbHbIX
aumumen. Hcnonvzoeanue MOHOKIOHATbHLIX U NOJUKIOHANLHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OILIOJOTBOPEHUE.
PekoHCTpyKIIMA SUUEKIETOK M KIOHUPOBAHUE KUBOTHBIX. METOJ| TpaHCIUIAHTALIMM SAEP KIETOK. TexHonocuu 0300po6ieHusl,
KYIbMUBUPOBAHUA U MUKPOKAOHAILHO20 PAZMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHash HWH)KeHepus. VICKyCCTBEHHBI CHHTE3 TeHa W KOHCTpyupoBaHue pexomOuHaHTHbIX JIHK.
Co3z0anue mpanceenuvix opeanusmos. JIOCTUKEHUS U MEePCIEKTUBb XPOMOCOMHON M T€HHOM MHXKEHEpHH. DKOJOTUYECKHE U
TUYECKUE POOIEMbl TEHHOW UHKEHEPUHU.

Menuuuackue OuorexHonoruu. IloctreHomuas uudpoBas MmenuuuHa. [II[P-muarnoctuka. MeTaboJOMHBIN aHAIN3,
TCHOLICHTPUYECKUN aHajIu3 MPOTEOMA YEJIOBEKA Ul OLICHKU COCTOSHHMS €r0 310pOBbs. MCIOJIB30BaHME CTBOJIOBBIX KIIETOK.
TapreTtnas Tepanus paka. 3D-OnonHxeHepust 1Jis1 pa3pabOTKU (PyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHUH, CO3/1aHus



KOMIUIEKCHBIX TKaHEW COYETAaHMEM TEXHOJIOTUHA TpPEXMEPHOTO OHONpPUHTHHra H ckadQoiauHra s pelieHus 3ajad
MEPCOHATU3UPOBAHHOW MEIULIVHBI.

Co3znannie BEeKTOPHBIX BAaKIIMH C LIE€TbI0 0OecredeHus KOMOMHUPOBAHHOM 3auuThl 0T Bo30yauTeneit OPBU, yctanoBnenue
MOJICKYJISIPHBIX MexaHu3MOB (ynkunonupoBanus PHK-conepxammx BHpycoB, BBI3BIBAIOIIUX 0CO00 OmacHbie 3a00JieBaHUsA
YEJI0BEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmunpl u cxemsbl: «lcnonbp3oBaHe MUKPOOPTaHU3MOB B MPOMBILIUIEHHOM MPOU3BOACTBEY, «KieTouHas WHKeHepHs»,
«I'eHHas UHXKEHEPUS.

JlaGopaTopHnasi padora «3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Jkckypeust «buotexHonoruss — BaKHEWIIas NPOU3BOAMUTENBHAS CUJIA COBPEMEHHOCTHM (Ha OHMOTEXHOJOTHYECKOE
IIPOU3BOJICTBO)».

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA YPOBHE CPEJAHEI'O
OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yNbTaTaM OCBOECHHS OOYYalOIIMMHUCA MPOrpaMM CpPEIHEro OOLIEro
00pa3oBaHMs: JINYHOCTHBIE, METAIIPEAMETHBIE U TIPEMETHBIE.

B cTpyKkType JMYHOCTHBIX PE3yJbTAaTOB OCBOEHUS MPOrPaMMbl MO OMOJOTUU BBIACIIECHBI CIEAYIOIIME COCTaBJISIOLIUE:
0CO3HaHUE OOYYAOIIMMUCS POCCUMCKON Tpa)IaHCKON MACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOMPEENCHUIO, Haluyue mMomueayuy K OOYyUYEHHIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHHUX YOeKIeHU
JUYHOCTU HA OCHOBE KJIFOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TPATULUNA Pa3BUTHS OMOJOTMYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00y4aroUIMXCsl PyKOBOJICTBOBATHCSI B CBOEH JI€ATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIUMHU
cucteMe OMOJIOTHYECKOTO 00pa30BaHUs, HAIUYUe NPABOCO3HAHUS DKOJIOTHUECKOU KYJIbTYPbl, CHOCOOHOCMU CcMA8Umb UEIN U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrPAMMbI MO OMOJIOTMHM JOCTUTAIOTCA B €IMHCTBE YYE€OHOW M BOCIUTATEJILHON
NEATEIBHOCTH B COOTBETCTBHM C TPAAMIMOHHBIMU POCCUHWCKUMH COLUMOKYJIbTYPHBIMH, HCTOPUYECKMMU M JyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBWUJIaMU W HOPMaMu MOBEJAEHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAaHUs, CAMOBOCIUTAHUS M CaMOPa3BUTHUA, PAa3BUTUS BHYTPEHHEW MO3WLMM JIMYHOCTH, MAaTPUOTU3MA M YBAXXEHUA K
3aKOHY M TIPaBOINOPSAKY, YENOBEKY TpyJla U CTapuieMy MOKOJEHUI0, B3aUMHOIO YBa)KE€HHUS, OEpEKHOTO0 OTHOUICHHUS K
KYJIbTYPHOMY HACJIEAUI0 W TPAJUUXsIM MHOTOHAIMOHAIBLHOrO Hapoga Poccuiickon Penepanuu, MPUPOIE U OKPYNKAIOUIEH
cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTo mnpeamera «bHonorus» MOKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaromMXcsi PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JIUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXIIEHUW, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LIEHHOCTAM POCCHICKOTO OOIIECTBA, paCUIMpEHHE
YKU3HEHHOT'O OIBITA U OIbITA AEATEIbHOCTH B MPOLIECCE PEATU3ALNHA OCHOBHBIX HAIPABICHUI BOCIIUTATEIIBHON JIESITENBHOCTH, B
TOM YHUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIATAHUS:



c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMKA OOYYaromerocs Kak aKTUBHOTO W OTBETCTBEHHOTO 4JIEHA POCCHICKOTO
00I111eCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEN, YBAKCHHUE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATEIHHOCTH TIPU CO3AAHUHM YYEOHBIX TPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENLHBIX 3a/1a4, BEITIOJHEHUN OMOJIOTHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TO3HUITUIO 110 OTHOIICHUIO K SIBICHHUSIM COBPEMEHHOW KU3HU U OOBICHSTH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHMBHOTIO B3aUMOJCHCTBUSL JIIOJEH C pa3HbIMHU
yOEXKIEHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COITUAITLHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPY/IHUYECTBY B IPOIIECCE COBMECTHOTO BBHIMIOJHEHUS YUE€OHBIX, IO3HABATEIBHBIX U UCCIEI0BATEIbCKUX
3a/la4, YBAKWUTEIHLHOTO OTHOIICHUS K MHCHHIO ONIOHEHTOB TMPU OOCYXICHWHM CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COIEPKaAHUS;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKONW HMICHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY HApOJy, YYBCTBa
OTBETCTBEHHOCTU nepea PoaumHONM, ropaocTy 3a CBOM Kpail, CBOIO PoauHy, CBOM SI3bIK W KYJIbTYPY, HNPOILIOEC U HACTOSAILIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIECHHUE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM MPUPOJbI, JOCTHKEHUSAM Poccuu B HayKe, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJaJ POCCHUUCKUX YUYEHBIX B CTAaHOBJEHHWE U pa3BUTHE OWUOJOTHM, MOHUMAaHUS 3HAYCHUS
OMOJIOTMU B TTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujelHas yoexx1IEHHOCTb, TOTOBHOCTH K CITY>KEHHUIO U 3aiute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAh0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CUTYyallMl0 U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSM, CO3JAHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEU
CEMEWHOM )KU3HU B COOTBETCTBUHU C TPAIULMSIMUA HApOAOB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOIO0 W TEXHUYECKOIO0 TBOPYECTBA, CIOPTa, TPYHa,
0OIIECTBEHHBIX OTHOIICHMIA;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIISATh KA4€CTBA TBOPUECKOW JIMUHOCTH;

5) puzuveckoro BocnuTaHusi, GopmMupoBaHHs KYJIbTYPbI 310POBbS U IMOIMOHAIBHOI0 0JIATOIOYYMSI:

MOHMMAaHUE M pealiu3alys 37J0pOBOro U 0e30MacHOro odpasa >KM3HU (30pOBOE MUTAHUE, COOJIIOJCHNE TUTMEHUYECKHUX
npaBuil M HOPM, COAJaHCUPOBAHHBIA PEXUM 3aHITHM M OTIbIXa, peryispHas (u3uveckas aKTUBHOCTH), OepexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS] K COOCTBEHHOMY (DU3NYECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMMAaHUE [IEHHOCTU MPABWJI MHIUBUIYATIBHOTO U KOJJIEKTUBHOTO O€30MAaCHOTO MOBEACHUS B CUTYAIUsAX, YIPOKAIOUIIUX
310POBBIO U KU3HMU JIFOAEH;



OCO3HAHUE MOCJIEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aKOTr0JIsl, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IO0HE;

TOTOBHOCTb K aKTUBHOM JESTEIBHOCTH TEXHOJOTUYECKOW M COIMAIBLHOM HAIMPaBICHHOCTH, CITIOCOOHOCTh MHUIIMHPOBATH,
IUTAHUPOBATH U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO JAESITEIbHOCTD;

MHTEpEC K Pa3IUyHbIM cepaM MpoPecCHOHANbHON IEATENbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM BhIOOp Oymyrien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HECHHBIC TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BAHUIO HA TPOTSKEHUH BCEH KU3HU;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH LETECO00Pa3HOE OTHOLICHHUE K MPUPOJIE KAK UCTOYHUKY XKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 53KOJIOTHUECKOW KyJIbTYphl: MPUOOpPETEHUE ONbITa IJIAHUPOBAHMS IOCTYNKOB W OLIEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeIbl;

OCO3HaHME rI100aJbHOr0 XapaKTepa SKOJIOTMUYECKUX MPOOJIEM U yTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETAaeMble NMPU U3YYEHUU OMOJIOTMM 3HAHWUS W yYMEHUS NpPH pEUIeHUH MpoOIieM,
CBA3aHHBIX C pPAUMOHAIBHBIM MPUPOIOIOIB30BAHUEM (COONIOACHUE TMpaBUJl TOBEJICHUS B NPHUPOJE, HANpPaBICHHBIX Ha
COXpaHEHHUE PABHOBECUS B AKOCUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCAIIMX Bpeld OKPYKAIOIIEW NPUPOJHOM CpeAe, YMEHUE IPOrHO3UPOBATH
HEOJIAronpusITHbIE SKOJIOTMYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILATh UX;

HaJM4YHUE PA3BUTOTO SKOJOTUYECKOIO MBIIIJIEHUS, SKOJOTMYECKOM KYJIbTYpbl, ONBITA JAESITEIBHOCTU 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATbCS MMM B ITO3HABATEJIbHOM, KOMMYHUKAaTUBHONM M COLIMAJIBHOW TMIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AESITEIIbHOCTU HKOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKHM U OOILECTBEHHOMU
IPaKTUKH, OCHOBAHHOTO Ha IUAJIOTEe KYJIbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHE SI3bIKOBOM M YMTATENbCKOW KYJIbTYPhl KaK CpPEeACTBA B3aUMOJCUCTBUS MEXIY JIOJbMU U MO3HAHUS
MUpa;

NOHMMaHuEe chenupuKy OUOJIOTMM Kak HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PALMOHAIBHOTO HAYYHOTO
MBIILJIEHUS, CO3/IaHUH LEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPO/IbI, YeJIOBEKAa U OOIIECTBA, B
MO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEHN U pelIEHUH MPO0JIEM COXPAHEHUSI IPUPOIHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [IJIi COBPEMEHHOM LMBWIM3ALMU: OOECHEeYeHHUs] HOBOIO YPOBHS pPAa3BUTHUSA
MEJUIMHBI, CO3/JaHUE TEPCHEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX peIllaTh PECYpPCHbIE MPOOJIEMbI Pa3BUTHUS YEJIOBEUYECTBA,
NOMCKa TyTeH BBIXOJa W3 IIOOANBHBIX 3KOJIOTMUECKHX Mpo0ieM M oOecredeHHsl Mepexojia K YCTOWYMBOMY pa3BUTHIO,
palMOHANIbHOMY MCIIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOTYYEHUU OMOJOTMYECKUX 3HAHUM B LIEJISX MOBBILIEHUS 00ILEN KYJIbTYpbl, €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, KaK COCTaBHOM 4acTu (hyHKIIMOHAJIBLHON rpaMOTHOCTH oOy4daronuxcsi, GopMupyeMoi mpu u3yueHu OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB IIO3HAHMS, MHCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTU HCIOJIb30BAThH
NoJIy4aeMble 3HAHUS Ui aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUpa M MPOUCXOJAIIUX B HEM U3MEHEHHM, yMEHue
JiesaTh 00OCHOBAHHBIE 3aKIIOYEHMS] HA OCHOBE HAY4YHBIX (DAKTOB M MMEIOLIUXCS JAAHHBIX C LEIbIO MOJYYEHHs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJIL30BaTh OMOJOTHYECKUE 3HAHWS IS PEIICHUS MPOOJIEeM B PEAbHBIX JKU3HEHHBIX
CUTYyaIUsX;

OCO3HAHME IIEHHOCTM HAyYHOM JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISAITh IPOEKTHYI0 M  HCCIEJOBATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPAa30BAaHUIO, K AKTUBHOMY TOJYYECHHUIO HOBBIX
3HAHUU 1O OMOJIOTUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yNbTaTbl OCBOEHUSI y4eOHOro npeamera «buoorusy» BKIIOYAIOT: 3HAYMMBIE I (POPMHUPOBAHUS
MHUPOBO33pEHHUsT 00YHAIOIUXCS MEXIUCIHUILUIMHAPHBIE (MEKIIPEAMETHBIE) OOILIEHAYYHbIE TTOHATHUS, OTPAKAIOUIUE 1EJIOCTHOCTD
HAay4YHOM KapTUHBI MUpa U CIEUU(PHUKY METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus,
SBJICHHE, TMPOLIECC, CHUCTEMAa, HAay4HbId (aKT, NPHUHIMI, TUIOTE3da, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIECIOBaHUE,
HaOJII0ICHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbIE YyUeOHbIE NeUCTBUS (II03HABATENbHbBIE, KOMMYHUKATUBHbIE,
perylnsTUBHbBIC), oOecrneunBaromue ¢GopMupoBaHue (YHKIIMOHATHLHON TPAMOTHOCTM U COLUAIBHOW  KOMIIETEHIIUU
oOyJarouuxcsi; CnoCOOHOCTh 00YYaIOLIUXCSl UCIIOIb30BAaTh OCBOECHHBIE MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS B TO3HABATEIBLHON U COLUAIILHOMN MPAaKTHKE.

B pesynbrare u3ydeHus OMOJIOTUHM Ha YPOBHE CpEHEro oOLIero oOpasoBaHus y oOywaromierocs OyAayT c(pOpMHUpPOBAHBI
NO3HABATEJIbHbIE YHUBEPCAJIbHBIE YUEOHbIE NEHCTBUSA, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE yUeOHbIE ACUCTBUS, PETYIATUBHBIC
yYHUBEpCaJbHbIE yUeOHbIE IEWCTBUS, COBMECTHAS €SI TEIbHOCTb.

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOIPAMMBI CPEJTHETO 00IIEro 00pa30BaHus JOJKHbBI OTPAXKATh:

OgByajieHue YHMBEPCAJbHBIMH Y4eOHbIMH O3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUS:

CaMOCTOATENBbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATh MPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BaTh NIPU OCBOEHUHU 3HAHMM MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaJIu3a, CHHTE3a, CPAaBHEHUS, KilacCU(pUKALIIH,
0000111eHHsT), PACKPBIBATh CMBICH OMOJOTMYECKUX MOHATHH (BBIAENATH UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH CBS3U C
JIPYTUMH TTOHSITHIIMH);

ONPENENATh EJIN JeATEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUH UX JOCTUKEHHUS, COOTHOCUTD PE3yIbTaThl JEATEIbHOCTH
C TIOCTABJICHHBIMHU LIETISIMU;

UCIT0JIb30BaTh OMOJOTUYECKHUE MOHATUSA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUH KMBOW MPUPO/IBI;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHBIC, JAEIYKTUBHbIC, IO aHAJOTWHU), BBISIBISATH 3aKOHOMEPHOCTU U
POTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, OPMYIUPOBATH BHIBOABI U 3aKIIOUCHHUS;

OPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEACTBA MJIsi MPEACTABICHHS] CYHUIECTBEHHBIX CBSI3€M M OTHOILIEHUN B H3y4YaeMbIX
OMOJOrNYECKUX O0OBEKTAX, a TAKKE MPOTUBOPEUUA PA3HOTO POJIA, BBIIBICHHBIX B Pa3IUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PELICHUS MPOOJIEMbl C YUETOM aHAIN3a UMEIOLIUXCS MAaTEPUATIbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OLIEHUBATh PUCKHU TOCIEICTBUN
NESTEIbHOCTH;

KOOPAMHHUPOBATH U BBIIOJHATE pabOTy B YCIOBHSIX PEAJIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOIO B3aUMOJECHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH XKU3HEHHBIX POOIIEM.



2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBUS:

BJA/IeTh HAaBBIKAMU y4eOHO-MCCIIEIOBATEICKOM W TPOEKTHOM MeATEIbHOCTH, HaBBIKAMHM pa3pelieHusl Mpodiem,
CIOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEUICHHs] MPAKTUYECKUX 3aJad, NPUMEHEHHUIO
pa3IUYHBIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BUJBI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, TPEOOPa30BaHUIO U
NPUMCHCHHIO B y4COHBIX CUTYalHsIX, B TOM YHCIIC IPH CO3aHNN YYEOHBIX U COLMAIBHBIX IPOCKTOB;

(OopMHpOBaTh HAYYHBIN TUI MBILIJIEHUS, BIAI€Th HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMH IMOHATUAMHA U METOJAMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1ayi B 00pa30BaTEIbHOMN JEATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a7ady, BbIABUIATh THUIIOTE3Y €€ PEIICHHs, HAXOAMTH
apryMEHTHI JUIsl I0KA3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IOJIYYEHHBIE B XOJE pEIICHUS 3aJlayd pe3ysbTaTbl, KPUTHYECKHM OLEHUBATH HMX JOCTOBEPHOCTb,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1EJICHANPABIICHHBIN TOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS B MPO(ECCUOHATBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEH, NPEJIaraTb OPUTMHAIBHBIE TIOJIXO/IbI U PELICHHUs, CTABUTh MPOOJIEMBI U 3aJ1a4M, JI0IyCKAIOIINe
aJIIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX MHPOpMAINKU (TEKCTE Yy4eOHOro Mocoousi, HAay4YHO-MOMYJISPHOUN JTUTEepaType,
OMOJIOTMYECKUX CJIOBAPSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX Oa3ax HaHHBIX, B MHTepHeTe), aHaau3upoBaTh WH(OPMALUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTHUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HEMMPOTHUBOPEUMBOCTH;

dbopMynUpoBaTh 3aMpoChl M MPUMEHSATH Pa3IMYHbICE METOJbI MpPHU MOUCKE U OTOOpe Oumosiornyecko uHdboOpmaiuu,
HEO0OXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/a4;

npuOOpeTaTh OMNBIT HKCIOIb30BaHUA HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPIICHCTBOBATh KYJIbTYPY
aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOMpATh ONTUMAaJIbHYIO (hOpMY MpeAcTaBiIeHUs OMOJOrHYecKoW HH(OpMauuu (CXembl, rpauku,
JarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

MCITI0JIb30BaTh HAYUHBIHN S3bIK B KAUECTBE CPEJICTBA MPU pabOTe ¢ OMoNorniyeckoil nHpopManuen: MpUMEHITh XUMUYECKUE,
duznueckue W MaTeMaTU4YeCKMe 3HAaKM M CHUMBOJIBI, (opMynbl, abOpeBHAaTypy, HOMEHKJIATypy, WCIOJIb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJETh HABBIKAMHU PACMO3HABAHUS U 3allIUThl HHGOPMALMK, UHPOPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgjaieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) o6menmue:

OCYUIECTBJISITh KOMMYHHMKAIIMM BO BCEX c(epax >KU3HHU, aKTMBHO y4aCTBOBATh B JMAJOre WM JIMUCKYCCHM MO CYIIECTBY
o0cyx1aemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATh CYXJACHUS OTHOCUTEIBHO BBIMIOJHEHUS MpEiaraeéMou 3a1auu,
YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpeICTBa OOIIEHHWs, TMOHMMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEINOCHIIOK
BO3HUKHOBEHUSI KOH(DJIUKTHBIX CUTYaLIUM, YMETh CMATYATh KOH(PIUKTHI U BECTH IEPETOBOPHI;



BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHHS W B3aMMOJCHCTBHS, MOHUMAThb HAMEPEHUS APYTUX JIIOACH, MPOSIBIATH
YBOXUTEIHbHOE OTHOIICHHE K COOECETHIKY U B KOPPEKTHOM opme GOopMyTUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMEeCTHAs 1eSITeJIbHOCTh:

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUAYAJIbHON pabOTHl MPU pEHICHUH OHOJIOTHYECKON
po6sieMbl, 000CHOBBIBATH HEOOXOJMMOCTh IPUMEHEHHS TPYMIOBBIX ()OPM B3aMMOICHCTBHS MPHU pPEeUICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATHUKY MU METOAbl COBMECTHBIX JIECUCTBHI C YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaKJIOTO WICHA
KOJUJIEKTHUBA;

IIPUHAMATh LEJIA COBMECTHOM JEATENBHOCTH, OPTraHU30BBIBATH M KOOPAWHUPOBATH JEUCTBHA IO €€ JTOCTHKEHHIO:
COCTaBIIAATH TUIaH JACUCTBUIA, PACTIPEACIATE POJIU C YYETOM MHEHUH YYaCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXJAO0T0 YYaCTHMKA KOMAaH/Ibl B OOLIUI pe3yJbTaT M0 pa3pad0TaHHBIM KPUTEPHUSIM;

IIpEeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJEH C MTO3UIIMN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3IMYHBIX CUTYalUSIX, POSIBISATH TBOPUYECTBO U BOOOPAKEHHE,
OBITh MHULIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCITI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKMX 3HAHWI LIEJIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JIEUCTBUSX M MOCTYIKax IO
OTHOIIEHUIO K )KMBOM IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYLIECTBISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH MNPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
coOCTBEHHbIE 3a/1a4M B 00pa30BATEIbHOM AESITEIIbHOCTU U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENILHO COCTABJIATh IUIAH PEIICHUs MPOOJIEMBI ¢ YUETOM UMEIOIIMXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEU U
PEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalLIUsSIM;

pacIMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HaHHBIM BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEUICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIBIT;

CHoCcOOCTBOBATh (POPMHUPOBAHHUIO U MPOSBICHUIO HIMPOKOW 3PYAMIIMK B Pa3HBIX 00JacTsIX 3HAHHM, TOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HABBIKAMM MO3HABATENHHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMbIX ACHCTBUN U MBICTUTENBHBIX MPOILIECCOB,
UX pe3yJbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pehIeKCUH JJIsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

3§)HPI/IHHTI/IB ceds U Apyrux:

MPUHUMATh Ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPHU aHAIU3E PE3YNIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUU JIPYTOro YEJIOBEKA.



ITPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJEpKaHUs YydeOHoro mnpenmera «buonorus» Ha yrayOn€HHOM ypOBHE
OpUEHTHUPOBAHBI Ha olecreueHue MpoPuiIbHOrOo o0ydeHus oOyuaromuxcs Ouosioruu. OHU BKIIOYAIOT: crienuduyueckue aiis
OMOJIOTUY HAay4HbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHHUIO, MHTEPIIPETALUA U MPEeOOPa30BaHUIO 3HAHUM, BUJIBI
JESATEIbHOCTH TIO TMOJTYYEHUIO HOBBIX 3HAHMM W UX MPUMEHEHUIO B Pa3jIMYHBIX YYEOHBIX, a TaKKE€ B pEaJbHbIX KU3HEHHBIX
cutyanusx. [IpeameTHbie pe3ynbTaThl IPEACTABICHBI 110 TOJIaM U3YUYCHUS.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 10 knacce 10MKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA, B O3HAHUHU 3aKOHOB MIPUPOABI U PEHICHUHU MPOOJIEM pallMOHAIIBHOTO MPUPOIOIOIb30BAHUS, O BKIIAJIE
POCCHICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHUE OMOJIOTHUY;

BJIQJICHUE CHUCTEMOW OHOJIOTMUECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIArarolue OHOJOTUYECKUE TEPMUHBI U
NOHATUS (PKU3HB, KJIETKA, OpPraHu3M, MeTabOoIM3M, TOMEOCTa3, CaMOpEryJssius, CaMOBOCIPOU3BEACHUE, HACIEIACTBEHHOCTD,
U3MEHUYHUBOCTh, POCT U pa3BUTHE), Ouosiormueckue Teopuu (kierounas teopust T. IlIBanna, M. lllneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacienctBeHHoctd T. Moprana), yuenus (H. WM. BaBumoBa — o0 1eHTpax MHOrooopasusi u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€IMHOOOpa3us MOTOMKOB MEPBOTO MOKOJEHHUS, PACIICIICHUSI, YUCTOTHI
rameT, He3aBUCUMOT0 HacienoBanus I'. MeHens, TOMOJIOTHYECKUX PsIIoB B HacieacTBeHHoM n3aMenunBocty H. Y. BaBumnoga),
MPUHITUIBI (KOMIIEMEHTAPHOCTH);

BJIJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IMIO3HAHUS, HCIOIB3YEMbIX B OHMOJOTHYECKUX MCCIIEIOBAHUSX KUBBIX
00BEKTOB (OmUCcCaHue, U3MepeHue, HabJtoIeHne, YKCIIEPUMEHT);

YMEHUE BBIICTSATh CYIIECTBEHHbIE TMPU3HAKUA: BHUPYCOB, KIETOK TMPOKAPUOT U DYKAPHOT, OJHOKJIETOUYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM UHKCJIe OaKTEpHil, TpHOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAaHOB U CHCTEM
OpraHOB pacTeHUH, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HENCITEILHOCTH, TPOTEKAIOIIUX B OPraHU3MaxX PacTeHU, >)KUBOTHBIX
U YeJIoBeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHA BelIecTB (METab0IU3M), MPEBPAILEHUsT DHEPTUHU, OPOKEH U, aBTOTPO(PHOTO U
rerepoTpopHOro TUMOB NUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, TIaMeTOreHe3a, SMOpUOTeHe3a,
MOCTAIMOPHOHAIIBHOTO Pa3BUTHS, PA3MHOXKECHUS, HHANBUAYAJILHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a), B3aUMOICUCTBHS TEHOB,
reTeposuca, MCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTAHABIMBATH B3AMMOCBSI3H MEXK/y OPTAaHOUAMU KIIETKH U UX (YHKIMSIMHU, CTPOSHUEM KJIIETOK Pa3HBIX TKaHEH U
uX (PYHKIUSIMHU, MEXKIYy OpPraHaMH U CHUCTEMaMU OPTaHOB Yy PACTCHHM, XKUBOTHBIX M YEJIOBEKAa M MX (YHKIUIMH, MEKIY
CHUCTEMaMU OPTaHOB U UX (PYHKIMSMHU, MEXK]y dTallaMu OOMEHa BEIIECTB, dTaraMu KJIETOYHOTO IUKJIA U KU3HECHHBIX ITHKJIOB
OpraHU3MOB, dTaNlaMy YMOPHUOHATLHOTO Pa3BUTHUS, TCHOTUIIOM U ()eHOTHIIOM, (DEHOTUTIOM U (paKTOPAMH CPEIbl OOMTAHUS;

yYMEHUE BBISBIISATh OTIMYUTEIBHBIC TPU3HAKH )KHUBBIX CUCTEM, B TOM UMCJIE PACTCHUM, ’KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIH30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIMKY JIJISl JOKA3aTeIhCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

yMEHUE pemaTh OWOJOTHYECKUE 3aJladd, BBIABIATh NPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXAY HCCIETyEeMbIMU
OMOJOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JI€JIaTh BHIBOJBI M TPOTHO3bI HA OCHOBAHWY TIOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH J1a0OpAaTOPHBIE M MpaKTHUYECKHE paboThl, COOMIOAATh MpaBWia MpH padoTe C y4eOHBIM H
71a060paTOPHBIM 000PYIOBAHUEM;



YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPSITh MX SKCIEPUMEHTAIbHBIMU CPEACTBAMHU, (HOPMYIHUPYS ILIE€Nb HCCIEIO0BaHMUS,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJbTaThl U JI€JaTh BIBOIBI;

YMEHHE Y4acTBOBAThb B Y4eOHO-HCCIIEOBATEIHCKOM paboTe 1Mo OMONOTHH, SKOJOTHH M MEIULMHE, TIPOBOAUMON Ha 0ase
IIKOJIBHBIX HAYYHBIX O0IIECTB, U MyOIMIHO HPEACTABIIT 0Ty ICHHBIC PE3YIBTATHI HA YYCHUYCCKUX KOH(PEPCHIISIX;

YMEHUE OLEHUBATh ITUYECKUE ACHEKThl COBPEMEHHBIX MCCIEOBAHUI B 00JIACTH OMOJOTMU U MEAULMHBI (KIIOHUPOBAHHE,
MCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIPABICHHOE U3MEHEHNE T'€HOMA U CO3/1aHHE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYLIECTBIATH OCO3HAHHBIN BBIOOp Oyaymie mnpodeccuoHaNbHON NeATeIbHOCTH B 00JacTh OHOJIOTHH,
MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SIMCTBA, MHUIIEBON MPOMBIIIICHHOCTH, YIIIyOJNsTh MO3HABATEIbHBIN
MHTEPEC, HAMPABIICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MPOPECCUU U MPOIOKEHHE OUOJIOTHYECKOT0 00pa30BaHUS
B OpTaHM3aIsIX CPEeIHEro MpoheCcCHOHATBFHOTO U BBICIIET0 00pa30BaHUs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne KosmyecTBo yacoB JyiekTpoHHbIE (IU(PPOBBIE)
HaumeHnoBaHue pa3aesioB U TeM MPOrPaMMBbI

n/n Bcero K\p Ip\p o0pa3oBaTe/bHbIE Pecypchl

1 buonorus xak Hayka 1

2 JKuBble cucTeMBl U UX U3Y4YECHUE

3 buonorus kinerku 2 0.5

4 XuMudeckasi OpraHu3aIusi KIeTKH 10

5 CrpoeHue U QyHKIUH KIETKH 8 2

6 OOMeH BelecTB U MPEBpAIICHUE SHEPTHU B KIIETKE 9 1

7 Hacnencreennas nHdopmarus u peanusaiys e€ B KIeTKe 9 0.5

8 JKW3HEHHBIN LUK KIETKU 6 1

9 CrpoeHre U GyHKIIMH OPraHU3MOB 17 1.5

10 Pa3smHOMXeHME U pa3BUTHE OPTaHU3MOB 8 1.5

1 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U U3MEHYHBOCTHU
OpraHHU3MOB 2 05

12 3aKOHOMEPHOCTH HACTEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1




14 I'enernka ueoBeka 05
15 Cenekiusi opraHU3MOB 1
16 BuorexHonorusa U cuHTETHYECKAss OMOIOr S

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 100 4 13

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIIACC
Koan4yecTBO 4acoB
N Jara nzyyenus
]
Tema ypoka 0P
n/n Bcero K\p |Hp\p
dDakr
Ilnan
Paspnen 1. buosorus kak Hayka (1 1ac)

1 buonorus kak KOMIUIEKCHas HayKa M KaK 4acThb 1 01\09

COBPEMEHHOTO OOIIECTBA

Pasnen 2. 7KuBble cucteMbl M UX U3ydenue (2 yaca)

JKuBbIe CHUCTEMBI U X
2 . 1 05\09

CBOICTBA
3 YpoBHEBasi OpraHu3anys KHUBbIX CUCTEM 1 07\09

Pasnen 3. buosiorus kierku (2 yaca)

Uctopus oTKpeITHS U U3ydeHUs KIeTKu. KiierouHas
4 P P e 1 08\09

TEOPHS

MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTHH.
5 [Tpaktuyeckas padora Ne 1 «M3yueHue MeTo10B 1 0.5 12\09

KJICTOYHOU OHMOJIOTHH))

Paznea 4. Xumunueckasi opranusanus Kjierku (10 yacon)

XUMHUYECKUU COCTaB KIICTKH
6 1 14\09

MuHepanbHBIEC BEIIECTBA KICTKH, UX OMOJIOTHYeCKast
7 P H : 1 15\09

pOJIb
8 Opranndeckue BEnecTBa KICTKH — OCIIKH. 1 0.5 19\09




Jlaboparopuas pabota Ne 1 «OOHapyx’eHUE OSITKOB C
MOMOIIbI0 KAYECTBEHHBIX PEaKLIUM»
9 CBoiicTBa, Kiaaccuukaus U GyHKIHH OSIKOB 1 21\09
10 | Opranmueckue BeniecTBa KJISTKH — YIIIEBOJIBI 1 22\09
11 | Oprannueckue BeniecTBa KJISTKH — JIUIUIBI 1 26\09
Hyxkneunossie kucnorsl. JIHK u PHK.
12 JlaGopaTtopnast Ne 2 paborta «McciaenoBanue 1 05 28\09
HYKJICHHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIJIETOK
pa3IMYHbIX OPTaHU3MOB)
Crpoenue u ¢pyukiuun ATO. [Ipyrue
13 nykneosuarpupocdarer  (HTD) ! 29109
CexsennpoBanue [JHK. Metoasl reHOMUKH,
14 | TpaHCKPUNITOMUKH, 1 03\10
IIPOTEOMHUKHU. MeTOo/1bl CTPYKTYPHON OMOIOTHH
15 Konrtponsnas padora Ne 1 mo teme «XuMuueckas 1 1 05\10
OpTraHu3aIMs KIETKI
Pa3nea S. Crpoenue u pyHkuuu KiaeTku (8 yacos)
16 | Tuns! knerok. [IpokapuoTnueckas KieTka 1 06\10
Crpoenue sykaproTrueckoi kinetku. [Ipakruyeckas
17 | Ne 2 paGora «/3ydyeHue CBOHCTB KICTOYHOMH 1 0.5 10\10
MeMOpaHbI»
OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH. 12\10
18 |IIpaktuueckas pabora Ne 2 «3ydyeHue ABHKEHUS 1
IIUTOIUIa3MbI B PACTUTEIFHBIX KIIETKAX)
[TosyaBTOHOMHBIE OPTaHOM b KJIETKH:
19 |MHTOXOHJPHH, IIACTHEL. JlaGopaTtopHnast pabota No 1 05 13\10
3 «MccnenoBanue miaa3Moin3a U JAenia3Moin3a B
PACTUTENBLHBIX KIIETKAX)
20 | HememOpaHHbBIC OpraHOW B KIETKH 1 0.5 17\10
21 Ctpoenue u QyHKIMH s1Ipa 1 10\10
22 | CpaBHUTEIbHAS XapAKTEPUCTHKA KIETOK SYKAPHOT. 1 20\10




JlaGopatopHnas Ne 4 pabora «M3yueHue cTpoeHus
KJIETOK Pa3JIMYHBIX OPTaHH3MOBY

Kontponbnas padora Ne 2 mo teme «CTpoeHue u

23 1 1 0.5 24\10
(YHKIUU KIETKN
Pa3znesn 6. OOMeH BeliecTB U NpeBpalieHue YHEPIruu B KieTke (9 yacoB)
Tuner oOMena BemecTB. JlaboparopHas padorta Ne 5
24 | «M3yueHHEe KaTAIMTHYECKOW aKTUBHOCTH (DEPMEHTOB 1 26\10
(Ha mpuUMepe KaTajasbl)»
DepMEeHTaTUBHBIN XapaKTep peaKinil KIIETOYHOTO
meTabomm3ma. Jlaboparopras padora Ne 6
25 | «M3yueHune GpepMEHTATUBHOTO PACIICTIIICHHS 1 0.5 27\10
MIEPOKCHJIa BOJOPO/A B PACTUTEIBHBIX U )KUBOTHBIX
KJICTKaX)
26 | benku-akTUBaTOPHI M OCITKH-UHTHOUTOPHI 1 07\11
27 | ABrorpodHbIi THI 0OOMeHa BemecTB. DOTOCHHTE3 1 09\11
Xemocunres. Jlaboparopnas padota Ne 7
28 | «CpaBHeHHe TIporieccoB (poToCHHTE3a U 1 10\11
XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buibl 6poskeHusl.
29 | JIabopatopHas pabora Ne 8§ «CpaBHEHHE TIPOIIECCOB 1 0.5 14\11
OpOXKEHUS U JABIXAHUSD)
30 AspoOHBIE OpraHU3MBbL. JTaAIbl SHEPTETHIECKOTO 1 16\11
oOMeHa
OHeprus MEMOPaHHOTO TPaIMeHTa IPOTOHOB.
31 | Cunres 1 17\11
AT®: pabora npotoHHoil AT®-cuHTa3BI
O0001IeHne 1 cUcTEMaTU3aIMS 3HAHUI 110 TEME
32 | «O0OMeH BeIecTB U peBpalleHle YHEPTUU B 1 21\11
KJICTKE»
Paznen 7. Hacaencreennass ungopmanus u peajusanus ee B Kierke (9 yacon)
33 | Peaknmu MaTpraHOTO CHHTE3a 1 23\11
34 | Tparckpunimst — mMatpuunbiid cuaTe3 PHK 1 24\11
35 | TpaHcasiuus u €€ Tarbl 1 28\11
36 | KogupoBanune aMrHHOKHUCIIOT. Posib pubocoMm B 1 30\11




ouocuHTese Oelka

37 | Opranuzanus reHOMa y MPOKApUOT U DYKAPUOT 1 01\12
38 MonekynspHble MEXaHU3MBbI SKCIIPECCUU [€HOB Y 1 05\12
HYKApHOT
Bupycel — BHEKIETOUHBIE ()OPMBI KU3HH U
39 | o6nurarnbeie napa3uthl. [IpakTrdeckas padorta Ne 3 1 0.5 07\12
«Co3ranue MoJIelid BUPYyCa
BupycHbie 3a001eBaHuS Y€I0BEKa, )KUBOTHBIX,
40 |pacrenwmii. HanoTexHoMOTHM B OMOJIOTHN U 1 08\12
MEIWIIIHE
O06o00mIeHre U cucTeMaTU3aIMs 3HAHUH 110 TeMe
41 | «HacnencrtBeHHass HHGOPMAIIHS U peaTnu3aius 1 12\12
DHEPTUU €€ B KIIETKE»
Pasjen 8. ’KusHennblil HuKJI KjeTkH (6 yacoB)
42 | Xu3HCHHBINA UK KICTKH 1 14\12
43 | Marpuunsiii cunte3 JJHK 1 15\12
44 Xpomocomsl. JIaboparopHast padota Ne 9 «M3yuenue 1 05 10\12
XPOMOCOM Ha TOTOBBIX MUKpOTIpEnaparax»
45 | JleneHue KJICTKH — MHUTO3 1 21\12
Tuns! kneTok. KapnokuHes U IUTOKUHES.
16 JlaGopaTtopnast padora Ne 10 «Habmronenune mutosa B 1 05 29\12
KJIETKaX KOHYMKa KOpPeIlIKa JIyKa (Ha TOTOBBIX
MUKpoIpenaparax)»
47 | Perynsnus »KM3HEHHOTO ITUKJIA KJIETOK 1 26\12
Paznen 9. Crpoenne u pynkuuu opranu3mos (17 yacon)
48 OpranusM Kak eIMHOE 1IeJI0e 1 28\12
49 TkaHu pacTeHUI. {Ia6opaToerasI pabora Ne 11 1 05 29\12
«3yueHue TKaHel pacTeHHI»
50 TkaHU )KMBOTHBIX U HesoBeKa. JlaGoparopHas paboTa 1 05 1101
Ne 12 «M3yueHne TkaHel KMBOTHBIX»
51 Opransl. Cucremsl opranos. JlaboparopHas pabota 1 05 12\01
No 13 «M3ydyeHne opraHoB IBETKOBOT'O PACTCHUS)
52 | Onopa Tena oprann3MoB. JIBuKeHHE OpraHU3MOB 1 16\01




53 |Iluranue opraHu3MoB 1 18\01
| Hinesapirenmmiar cnerev atroneta ! 19101
55 | /IpixaHue opraHiu3MoB 1 23\01
56 | JIpixaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA 1 25\01
57 | TpancnopT BeniecTB y OpraHu3MOB 1 26\01
58 53;:;;2;1{% crcTeMa IM03BOHOYHBIX )KUBOTHBIX U 1 30001
59 | Boigenenue y opranusmosn 1 01\02
60 |3ammTa y Opranu3mMoB 1 02\02
61 |lmmyHHas cuctema yenoBeka 1 06\02
62 | PazmpakuMoCTh U peryinsius y OpraHu3MoB 1 08\02
63 ;ﬁggﬁiﬁiﬁi&;ﬁ;ﬁm Y DHJIOKPUHHAS CUCTEMA 1 09\02
64 gsgiizibggfaiiiif;fg 3 no reme «CTpoeHue u 1 1 13\02
Paznen 10. Pa3mHoKeHne 1 pa3sBuTHE OPranu3moB (8 yacoB)
65 | ®opMbl pa3MHOXKEHUS] OPraHU3MOB. 1 15\02
66 |IlosoBOE pa3MHOKEHHE 1 16\02
67 | Meiio3 1 20\02
["amerorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX
68 | IETOK. JlaboparopHas padora Ne 14 «3yuenue 1 05 22\02
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpernaparax»
WNunuBuyabHOE pa3BUTHE OPTaHU3MOB —
69 | oHTOTeHe3. 3akiaaKa OpraHOB U TKaHEH U3 1 27\02
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazButue xxuBoTHbIX. JlabopaTopHas pabora
70 | Ne 15 «BwIsiBIIeHHE TPU3HAKOB CXOJICTBA 3apOIbIIIICH 1 29\02
MO3BOHOYHBIX JKUBOTHBIX)
PasmHoxenue u pasputue pacrenuit. Jlabopatopnas
71 | pabota Ne 16 «CtpoeHHne OpraHoOB pa3MHOKECHHUS 1 0.5 01\03

BBICIINX PACTCHUN»




O0o01IeHre U crucTeMaTU3alus 3HaHU| TI0 TeMe
72 . . 1 05 | 05\03
«Pa3MHOKEHHE U Pa3BUTHE OPTAaHU3MOBY»
Paznea 11. 'eHeTuka- HayKa 0 HACJIE€JACTBEHHOCTH M M3MEHYMBOCTH OPraHu3MoB (2 yaca)
HcTopusi CTAaHOBIICHUS ¥ Pa3BUTHS TCHETUKH KaK
73 P P 1 07\03
HayK{
OCHOBHBIE TIOHATHSI U CUMBOJIBI TCHETHKH.
74 | Jlabopatopnas pabora Ne 17 «JIpo3oduna kak 1 0.5 12\03
00BEKT FeHETUYECKHUX HMCCIICTOBAHMIN
Paznen 12. 3akonomepHocTH HacaeacTBeHHOCTH (10 yacoB)
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.
Momnorubpuanoe ckpempanue. [IpakTuaeckas
75 PHIL petit P 1 05 | 14\03
pabota Ne 4"M3ydeHue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIMBAHUS Y 1p030(ub!"
HUTOJIOTUICCKUE OCHOBBI MOHOTHOPHIHOTO
76 | PHA 1 15\03
CKpCITUBAHMS
AHanuzu ee ckpemuBanue. Hemomxnoe
77 PYIOTHE® Cpem 1 26\03
JIOMHHHPOBAHHE
Hurnbpuanoe ckpemmuBanue. [Ipaktuyeckas pabora
78 | Ne 5 «M3yuenue pe3yabTaToOB TUTHOPUIHOTO 1 0.5 28\03
CKpEIIMBAHUS Y APO30(DHIIBI»
HUTOJIOTUICCKUE OCHOBBI JUTUOPHTHOTO
79 & ArHOpUL 1 29\03
CKpEIIMBAHUS
80 | CienyieHHOE HaceJOBaHUE IPU3HAKOB 1 02\04
81 | XpomocomHast TeOpHsl HACIECTBEHHOCTH 1 04\04
82 |I'enernka moia 1 05\04
I'enoTun kak 1enocTHas cucrema. ['eHeTnueckuit
83 | KOHTPOJb PA3BUTHS PACTCHUM, )KUBOTHBIX H 1 09\04
YeloBeKa
KoHntponbHas padora Ne 4 mo teme «I eHeTnka —
84 P P 1 1 11\04
HayKa 0 HACJICJICTBEHHOCTH ¥ H3MEHYHBOCTH
Pasnen 13. 3akoHOMepHOCTH M3MEHYUBOCTH (6 4acoB)
85 | MI3MeHunBOCTh NMPU3HAKOB. BUIbI N3MEHYNBOCTH 1 12\04
86 | MonuduxamonHas n3MEHYHBOCTh 1 16\04
87 | BapuanuoHHbIH psiJ ¥ BapUallMOHHAasi KpUBasl. 1 0.5 18\04




JlaGopatopHas pabota Ne 18 « [Toctpoenue
BapHAaIlMOHHOTO psiJia U BapUAIIMIOHHOM KPUBO
['enoTunuueckas n3MeH4nBOCTh. KoMOMHaTHBHAS

88 1 19\04
W3MEHUYUBOCTD
MyranuonHast u3MeH4UBOCTb. [IpakTuyeckas pabora

89 1 0.5 23\04
Ne 6 «Myranmu y apo30¢puisn»
3aKOHOMEPHOCTH MYTAIIMOHHOT'O TPOIIecca.

90 1 25\04
ONUreHeTHKa U SITUT€HOMUKA

Pa3nea 14. I'eneruka 4yejioBeka (3 yaca)

91 ['eneruka yenoseka. [IpakTuueckas padorta Ne 7 1 05 26\04
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI» '

92 | MeToapl MEIMIIMHCKON TeHETUKH 1 02\05
3HaueHUE MEIUIIMHCKON T'eHETUKY B

93 | mpenoTBpallleHUU U JIEYEHUU NeHETHUECKUX 1 03\05

p P
3a00JI€BaHUN YeJIOBEKa
Paznen 15. Cesexkunsi oprann3mos (4 yaca)
OcHoBHbIe TTOHATHS cenekiuu. JlabopaTopHas Ne 19
abota «3y4eHne copToB KyJIbTYPHBIX PACTEHUN U

94 |P i PTOB KYHTYPHERX P 1 0.5 | 07\05
MOPOJT IOMAITHUX KUBOTHBIX)

95 Mertoasl cenekunoHHOM padoThl. JlabopaTopHas Ne 1 05 14\05
20 paboTta «/3yyeHne METOI0B CEJIEKIIUN paCTEHUII» '
JlocTrxkeHus ceNeKInn PaCTeHUN U )KUBOTHBIX.

96 . 1 16\05
ITpakTueckas paborta Ne 8 «IIpuBuBKa pacTeHU»

CoxpaHeHue, n3yueHHe 1 NCIIOJIb30BaHHE

97 P > 1Y 1 17\05

TeHETHUUYECKUX PECYpPCOB
Pa3nen 16. BuorexnoJsiorust u cuHTeTn4YecKkas OuoJiorus (3 yaca)
broTtexHonOrMs Kak HayKa U OTPaCib MPOU3BOJICTBA.

98 |IIpakTmueckas padora Ne 9 «/3yueHne 0ObEKTOB 1 0.5 21\05
OMOTEXHOJIOTHID)

99 | OcHOBHbIE HAPABJIECHUS CHHTETHYECKOM OMOJI0rHN 1 23\05

100 XpoMOCOMHas M TeHHas UH)XeHEepusa. MeIUIMHCKIE 1 2A\05
OMOTEXHOJIOTHHI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100 4 13.5

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; noxa pegakuueii [Taceunuka B.B.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOAUYECKHUE MATEPUAJIbI 1JIAA YYUUTEJIA -

MULTIMEDIA — nonnepxka kypca «O01ast ouonorusi»;  Jlabopatopust KJIIETKA;
Metonnueckue matepuansl: COOpHUK HOpMATUBHBIX JOKyMeHTOB. buonorus /Coct. 2./1. nenpos, A. I'., Apkaase. — M.:
Hpoda, 2010
Cnucok nutepatypsl 14 yuurtess: 1 baryeB A.C., I'ynenkoBa M. A., EneneBckuii A.I'. buosiorus. boipiioi cipaBoYHUK AJ1s1
IIKOJIbHUKOB U TIOCTyMaromux B By3bl. — M.: Jlpoda, 2011 2 bonrosa . B.
COopHuk 3a1a4 o OO61Iei OMONOTUH JIst TOCTYMAIIKMX B BY3bl. — M.: «OHukc 21Bek» «Mup u odpazoanue», 20123
Kosnosa T.A., Kyumenko B.C.
buonorus B Tabnunax 6-11 kmaccel. CipaBounoe rocooue. — M.: Jlpoda, 2010 JlomomauTenbHas Iuteparypa ais yaurens: 1
Amnacracosa JL.II. O0mas 6uosnorus. unaktuueckue marepuansl. — M.: Bentana-I"pad, 2010.- 240c. 3 UBanosa T. B.
COopHuK 3a7aHuii 110 00111eH Orooruu: mocoOue i ydyanuxcsi oomeoopasonar. yupexaenuit /T.B. UBanosa, I'. C.
Kamnnosa, A.H.Msrkosa. — M.: IIpocsemenue, 2012 4 Koznosa T.A. Komocos C.H.
JunakTudyeckue KapTouKu-3aianus mo oduieit ouosnoruu. — M.: Uznarensckuii Jlom «I'enmxepy», 2012 — 96c¢. « JlaGopaTtopus
I'EHETUKA; » JTaGopatopuss D9dKOCUCTEMBI;
HNurepuer-pecypesni: Calitel B IHTEpHET:
* www.bio.lseptember.ru — razera «buosaorus» - IpuiIOKeHHE K «1 CEHTIOP»;
* Www.bio.nature.ru — Hay4yHble HOBOCTU OHOJIOTHH;
* www.edios.ru — D#10¢ — EHTP AUCTAHIIMOHHOTO 00pa30BaHMS;
« www.km.ru/education - yueOHbIe MaTepualbl U ciioBapu Ha caiite «Kupun u Medoauit
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE www.bio.lseptember.ru - razera «buonorus» - mpuioxxerue K «1 ceHTIOps»
WWW.bi0.nature.ru - Hay4Hbie HOBOCTH OHOJIOTUU
www.edios.ru - DiIocC - IIEHTP TUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YaeGHble MaTepraibl U clioBapu Ha caite «Kupunt u Medoauii»
http://school-collection.edu.ru Equnast komtekius mudpoBeIX 00pa3oBaTeIbHBIX PECypCOB.




http://window.edu.ru/ Enunoe okHO gocTyma kK 00pa3oBaTelbHBIM PECYPC

CornacoBaHo
[IpoTokon 3acenanus CoracoBano
Metoauueckoro coBera 3aMecTUTelb TUPEKTOpa
MBOY - COII Neo§ 10 Y4eOHO-BOCIIUTATEIHLHOM paboTe
ot 17.08.2023 roma Ne 1 Mamuyp E.A.
[Ipencenarens MC Mamuyp E.A. 30.08.2023 r.
JIncr koppeKkTHpPOBKHU padoueii MPOrpaMmal
No [ara Jara Iloamuce
n/a IIPOBCACHUA MMPOBCACHUA 110 AUPECKTOpa

Hasganue paznena, TeMsl [IpnurHa KOPPEKTUPOBKU

IO IIJIaHy bakty
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