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MNoacHuTenbHan 3anucKa
Pa6ouas nporpamma no 6uosnoruu 10 - 11 kacca cocraBieHa B COOTBETCTBHH CO CIIEAYIOIIMMU HOPMATUBHO-IIPABOBBIMU UHCTPYKTHUBHO-
METOJIMYECKUMH IOKYMEHTAMU:
1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273 @3 «O6 obpazoBanuu B POy» (u3menenus ot 31.03.2015);
2. [Ipuka3z MunucrepcrBa obpazoBanus u Hayku PO ot 17 .05.2012 r Ne 413 « O6 yrBepxkacann (eaepaabHOro rocy1apCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa CPETHEr0 00I1Iero 00pa3oBaHusY;
3. IIpuxa3z MunucrepctBa oopasoanust U Hayku P® ot 31.12.2015 Ne 1578 « O BHeceHun u3mMeHeHUu B heepanbHblii TOCY1apCTBEHHbBIN
o0pa3oBaTeNnbHBIN CTAaHAAPT CPEAHETo 001Iero o0pa3oBaHus, YTBEPKICHHBIN TprukazoM MuHuctepcTBa oopazoBanus U Hayku PD ot 17 mas 2012 r.
No 413y
6. [Tucemo [lenapramenTa rocyaapcTBEHHOM MOMUTUKH B chepe obiero obpazoBanuss MunucrepcTBa oopazoBanus u Hayku PD ot 28.10.2015 r. Ne
08 — 1786 «O pabouux mporpamMmax y4eOHBIX IPEIMETOBY;
8. IIporpammsl cpennero (moaHoro) obuiero oopasopanus o ouonoruu A 10-11 knaccos (yrinyOneHHbIH ypoBeHb) aBTOpoB 3axaposa B.b.,
MamonTOBa.
OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/JIMETA
B cucrteme ectecTBeHHO-HAYYHOTO 00pa30BaHMs OMOJIOTHS KaK YI€OHBIN IpeAMET 3aHUMAET BaXKHOE MECTO B (DOPMUPOBAHUH: HAYYHOW KapTHHBI
MHUpa; (QYHKIMOHATBHOM TI'pPaMOTHOCTH, HEOOXOIMMOW JJsi IOBCEJTHEBHOM >KU3HU; HABBIKOB 3/J0POBOTO W 0€30MacHOro i YeloBeKa M
OKpYyKarolien cpepl 00pa3a )KM3HHU; SKOJOTHUYECKOI0 CO3HAHMS; LIEHHOCTHOTO OTHOILEHUS K >KMBOW MPHUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIUU
M0 OTHOIIEHUIO K OMOIOTHYeCcKO MH(OpMAIINH, TTOTy4aeMOU 13 pa3HbIX HCTOYHUKOB. M3ydeHne Ononoruu co3aaét ycioBus st QOPMUPOBAHUS Y
00yJaronuXxcsi MHTEJUIEKTYaTbHBIX, TPAKIAHCKUX, KOMMYHUKAITMOHHBIX M HH(POPMAIIMOHHBIX KOMIIETCHITUH .
N3yuenue kypca «brosiorus» B crapiieil mKoJie HampaBJI€HO Ha PENICHUE CIEIYIOMMNX 3a/1a4:
1) bopmmpoBaHMe cucTEMbI BUONOTMYECKUX 3HAHUI KaK KOMMOHEHTA eCTeCTBEHHO-HAYYHOW KapTUHbI MMUPA;
2) pa3BUTME NMYHOCTU OBYYAIOLLMXCA, UX UHTENNEKTYaIbHOE U HPABCTBEHHOE COBEpPLUEHCTBOBaHME, GOPMMUPOBAHUNE Y HUX TYMAHUCTUYECKUX
OTHOLLEHWI N KONOTUYECKM Lienecoobpa3Horo noseseHuna B ObITy U TPyA0BON AeATENbHOCTY;
3) BbIpaboOTKy NOHMMaHMA obLiecTBEHHOM MOTPebHOCTU B pasBuTMM Buonornn, a Takke GopmupoBaHMe OTHOLEHMA K Buonormm Kak
BO3MOXHOM 061acTn byayLuelt NpakTMYecKom AeATeIbHOCTY.
L{enu 6uonornyeckoro oOpa3oBaHus B cTapiueil mkosie GopMyIHpPYIOTCsS Ha HECKOIBKHX YPOBHSX: IN100AJIbHOM, METANIPEIMETHOM, JINYHOCTHOM
U TIPEIMETHOM, Ha YpOBHE TpeOOBaHMIA K pe3ylibTaTaM OCBOSHUS COJEPIKAHUS MPEIMETHBIX MPOTPaMM.
I'moGanbHble 11eMM OMOJOTHMYECKOro O0pa3oBaHMs SIBIAIOTCA OOLIMMM JUII OCHOBHOM M CTapmieil IIKOJBI M ONPEAESIOTCS COLHaTbHBIMU
TpeOOBaHUSIMU, B TOM UYHCJIE U3MEHEHHEM COIMATBLHOW CUTYyallud Pa3BUTHS — POCTOM HMH(POPMAIIMOHHBIX MEPErpy30K, H3MEHEHUEM XapakTepa U
CIoco00B OOIEHUSI U COIMAIbHBIX B3aUMOJEHCTBUN (00BEMBI M CIOCOOBI MONy4YeHHS UH(DOpPMAMK MOPOXKAAIOT PsAJl OCOOCHHOCTEH pPa3BUTHS

COBPCMCHHBIX HOI[pOCTKOB). HawubGonee NPOAYKTUBHBIMH JUJISI PCHICHUA 3a4a4 pPa3sBUTHUA TOAPOCTKA ABJIAOTCA COLMOMOpAJIbHAA H
HHTCJUICKTYaJIbHas B3PpOCIIOCTb.



[Tomumo 3TOro, TNOOANBHBIC HETU (OPMYIUPYIOTCS C YYIETOM PACCMOTPEHHUST OMOJOTHYECKOro 00pa3oBaHUS KAaK KOMIIOHEHTa CHCTEMBI
00pa30oBaHUS B IIEJIOM, IIO3TOMY OHH SIBJITFOTCSI HANOOJIee OOIUMHU U COLUATHHO 3HAYNMBIMHU.

C yuéToM BBIIICHa3BaHHBIX MOIX0I0B INI00ATBLHBIMHU LIEISIMH OHOJIOTHYSCKOT0 00Pa30BaHUS SIBIISIOTCS
comuau3amusi OOyJaromuxcss Kak BXOXJICHHE B MHP KYJBTYPbl M COIMAJbHBIX OTHOIICHHH, OOCCIIEYMBAIONICe BKIIOYCHHE YyYaIMXCAd B Ty

WIM UHYIO TPYIIY U060 0OUTHOCTh — HOCUTEINSI €€ HOpM, LICHHOCTEH, OpUeHTaIiil, OCBAUBAEMBIX B MIPOLIECCE 3HAKOMCTBA C MUPOM KUBOUIPUPOIBL;
npuodIeHne K MO3HaBaTeIbHON KYJIbTYpe KaK CHCTEME MT03HABATEIbHBIX (Hay4YHbIX) IEHHOCTEH, HAKOIUICHHBIX 00I1IeCTBOM B chepe OHOI0rniecKkoi
Hayku. [Tomumo sToro, 6uonornyeckoe oOpazoBaHUE HA CTapIIEii CTYIEHH MPU3BAHO OOECIICUNTh:

OPHEHTAIUIO B CUCTEME 3TUYECKUX HOPM U IEHHOCTEH OTHOCUTEIBHO METO/I0B, PE3YJIbTATOB U TIOCTUKEHUN COBPEMEHHON OMOJIOrM4eCKONHAYKHY;
Pa3BUTHE IT03HABATEIHHBIX KAYECTB JMYHOCTH, B TOM YHUCIIE TIO3HABATEILHBIX HHTEPECOB K M3YYCHUIO OOLIMX OMOJIOTUYECKUX 3aKOHOMEPHOCTEH U
caMOMY IpOLiecCY HayYHOIr0 IO3HAHUS;

oBJIajleHHe Y4eOHO-[103HABAaTEIbHBIMU U LIEHHOCTHO-CMbBICIIOBBIMU KOMIIETEHTHOCTSIMU AJ11 (POPMHUPOBAHUS MO3HABATEJIbHOW M HPABCTBEHHOM
KyIbTYpbl, HAy4YHOTO MHPOBO33PEHHS, a TaKKe METOAOJOTueil  OMOJOTMYECKOrOo  JKCHepUMEHTa W JSJIEMEHTApHBIMH  METOJaMH
OHMOJIOTMYECKHUX UCCIIeI0BAaHUM;

MECTO KYPCA BUOJIOT'A B YYEBHOM IIVIAHE
KonnuecTtBo yacoB, OTBOAMMOE Ha HM3y4e€HHE OWOJIOTMM B CTapIIed IIKOJE, 3aBUCUT OT Y4eOHOro IUIaHa, YTBEPKAEHHOIO 00pa3oBaTeIbHOU

opranm3anuei. Jlanaas pabodas mporpaMMa paccuyuTaHa Ha MPOBEJICHUE 3 YacOB KJIACCHBIX 3aHATHI B HEJCIIO NMPU M3yYSHUH MPEAMETa B TCUCHUE
nByx et (10 u 11 xmaccesr). OOmiee uncnao yueOHbIX yacoB 3a 2 roaa o0yueHus cocrapnsier 210 4, uz Hux 105 u (3 u B Hepemnto) B 10 kmacce, 105 9
(3 u B Hepenmo) B 11 kimacce.

Pacnpenenenne 4acoB cOrfiacHO aBTOPCKOM MPOrpaMMBI:

Knacc Kon-Bo yyebHbix | Kon-Bo  yuebHbix | Kon-so npakTuyecknx | Kon-so KOHTPO/bHbIX | Pe3epBHOE Bpems
Heaenb yacos pabotr u nabopaTopHbIX | paboT
pabot
10 knacc 34 105 1+17 3 13

11 knacc 34 105 5+2 3 26




Kypcy Ouonoruu Ha CTymeHU CpeqHero odmiero o0pa3oBaHUS NPEAIIECTBYET Kypc OHMOJIOrMH, BKIIIOYAIOLIUN >JIEMEHTapHbIE CBEIEHUS 00
OCHOBHBIX Onosiorndeckux oOwnekrax. CopepikaHue Kypca OMOJOTUH B OCHOBHOM IIKOJIE CIY)KUT OCHOBOH JUIsI M3YYCHHUS OOMIMX OMOJIIOTUYECKUX
3aKOHOMEPHOCTEM, TeOpuii, 3aKOHOB, THIIOTE3 B CTapLICH 1IKOJIE, I/ie 0c000e 3HaYeHHE TPUOOPETAIOT MUPOBO33PEHUYECKIE, TEOPETUUECKHIE TOHSATHSI.

JInyHOCTHBIE pe3y/abTaThl B cepe OTHOLICHH 00yJaroImuxcs K cede, K CBOeMy 3710pOBbIO, K IO3HAHUIO ceOsi:

- OpUeHTalus 00y4JaIoLUXCsl Ha JOCTHKEHHE JTMUYHOTO CUACThS, peaTn3aliio MO3UTUBHBIX JKU3HEHHBIX EPCIIEKTUB, MHUIIUATUBHOCTh, KPEATUBHOCTH,
TOTOBHOCTb U CIIOCOOHOCTH K TMYHOCTHOMY CaMOOIIPEIEICHHUIO, CTIOCOOHOCTh CTABUTh LIEJIH U CTPOUTH KHU3HEHHBIC TUIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH 00€CIeunTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO KHU3HBb B MPOIECCE CAMOCTOATEIHHON, TBOPUECKOW U OTBETCTBEHHOM
NeSITENIbHOCTH;

- TOTOBHOCTb U CITIOCOOHOCTH 00YYaIOUINXCA K OTCTAUBAHUIO IMYHOTO JJOCTOMHCTBA, COOCTBEHHOTO MHEHHSI, TOTOBHOCTh M CIIOCOOHOCTH
BbIpabaThIBATh COOCTBEHHYIO MO3HIIMIO MO OTHOIIEHHIO K OOIECTBEHHO-TTOTUTHYECKUM COOBITHSIM IPOILIOTO W HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICIICHHUS UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTUKEHUI HAIIeH CTPaHBbI;

- TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOMIMXCS K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUH C OOIICUEIIOBEUECKUMH IEHHOCTSIMH U M JIeajaMU
rpa)xaaHCKOro o0IIecTBa, MOTPeOHOCTh B (PU3MUECKOM CAMOCOBEPIIIEHCTBOBAHUHU, 3aHATUSAX CIIOPTUBHO-030POBUTEIHLHON ACSITETLHOCTHIO;

- IPUHATHE U pealin3alys HEHHOCTEN 3/J0pOBOro U O€30MMacHOro oopasa KU3HU, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHUE K
COOCTBEHHOMY (PU3UYECKOMY H IICUXOJIOTUYECKOMY 3/I0POBBIO;

- HENPUSATHE BPEIHBIX MPUBBIYCK: KyPEHHUS, YIIOTPEOICHHUS aJIKOTOJIsI, HAPKOTHUKOB.

JInuHOCTHBIE pe3ynbTaThl B chepe oTHOIEHUH oOyuatommxcs k Poccun kak k Poaune (OteuecTsy):

- poccHiicKast HACHTUIHOCTD, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKON WACHTUYHOCTH B IOJIMKYIETYPHOM COIIIYME, YyBCTBO NMPHYACTHOCTH K
HCTOPUKO-KYJIBTYPHOI OOLIHOCTH poccuiickoro Hapoja u cyasoe Poccuu, maTpuoTusM, TOTOBHOCTB K CITyXeHHI0 OTEUecTBY, €ro 3aluTe;

- YBaXXKEHHE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH Iepesa PoauHoMi, ropoctu 3a cBoil kpaid, cBoro Poauny, mpornuioe U HacTos1ee
MHOT'OHAI[MOHAJILHOTO Hapoia Poccun, yBakeHHe K rocyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TMMH);

- popMUpOBaHUE YBAKEHUS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY s3bIKYy Poccutickoii denepaiinu, siBISIOMIEMYCS OCHOBON POCCHUUCKOM
UJACHTUYHOCTHU U IVIaBHBIM ()aKTOPOM HAIlMOHAJIBHOI'O CAMOOIPEIeNICHHS;

- BOCIIUTAHUE YBOKEHUS K KYIbTYpE, SI3bIKaM, TPAJAUIUSAM B 00bIYasiM HapoA0B, MpoKuBaromux B Poccutickoit denepanmnu.

JInuHOCTHBIE pe3yNnbTaThl B c(hepe OTHOIIECHUH 00yUaIOIMXCs K 3aKOHY, TOCYIapCTBY U K TPakJJaHCKOMY OOIIECTBY:

- TPaKIAHCTBEHHOCTb, IPAXKIaHCKas TO3UIMS AKTUBHOTO U OTBETCTBEHHOTI'O YJieHa POCCUHCKOr0 00IIeCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE
mpaBa 1 00s13aHHOCTH, YBaXKAIOIIETO 3aKOH U MPaBOMOPSII0K, 0OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHbIE HAI[MOHAJIbHBIE U 00IIeYeIOBEYECKIE
T'YMaHHCTHYECKHE U JEMOKpPaTUYEeCKHE IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOH JKU3HU;

- IPU3HAHUE HEOTUYK/1aéMOCTH OCHOBHBIX IIPaB M CBOOO/] UeJI0BEKa, KOTOPbIE MPUHAAIEKAT KAXKIOMY OT POXKJIEHUS, TOTOBHOCTh K OCYILIECTBICHHIO
COOCTBEHHBIX IpaB 1 cBO0O] 06€3 HapyIlIeHHs MpaB U CBOOO]I APYTHX JIUI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MTPaBa U CBOOOIBI UEIOBEKA U
rpa*kAaHnHa cornacHo obLwenpr3HaHHbIM NPUHLMNAM U HOPMaM MeXAyHapoAHOro NpaBa U B COOTBETCTBUM € KOHCTUTYuUMel Poccuinckoi
depepaumm, NpaBoBasA M NOAUTUYECKAA TPAMOTHOCTb;



- MUPOBO33pEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOE Ha IMAJIOTe KYJIbTYp, a TaKXKe
pa3nu4HbBIX (HOPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

- AHTEPUOPHU3aLUs LICHHOCTEN IEMOKPATHH U COLUAIBHON COJIUAAPHOCTH, TOTOBHOCTD K JOTOBOPHOMY PETYJIIMPOBAHUIO OTHOLLIEHUH B TPYIIIE WIN
COLIMAJIHOW OpraHU3aluu;

- TOTOBHOCTh 00YYarOIIMXCsl K KOHCTPYKTUBHOMY Y4aCTHUIO B IPUHATUU PELICHUH, 3aTParuBaroIlyX UX [IpaBa U MHTEPECHI, B TOM YHUCIIE€ B PA3JIMYHBIX
(opmax 0OIIECTBEHHOI CaMOOPTraHN3aLMH, CAMOYIIPABICHUS, 0OIIECTBEHHO 3HAYMMOI IeSTEIbHOCTH;

- IPUBEP>KEHHOCTh MJIeIM UHTEPHALIMOHAIN3MA, JIPY>KObl, paBEHCTBA, B3aMMOIIOMOIIIM HApO10B; BOCIMUTAHUE YBAKUTEIBHOTO OTHOILIEHUS K
HAIlMOHAJIbHOMY JIOCTOMHCTBY JIFOJIEH, UX UYBCTBaM, PEIUTHO3HBIM YOCKICHUIM;

- FTOTOBHOCTb 00YUarOIIMUXCsl IPOTUBOCTOATH MI€0JOTHH S3KCTPEMHU3MA, HAIMOHAIN3MA, KCeHO(HOOUH; KOPPYILUH; TUCKPUMUHALIMY IO COLMAIIBHBIM,
PCIMTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IIPU3HAKAM U JPYTUM HETATUBHBIM COHAJIBHBIM ABJICHHUAM.

JInuHOCTHBIE pe3yNbTaThl B c(hepe OTHOIECHUH 00YyUaIOIIMXCs ¢ OKPYKAIOIIMMU JIFOJIbMU:

- HPaBCTBEHHOE CO3HAHUE U [TOBEICHNE HA OCHOBE YCBOEHMSI 00I1I€UEIOBEYECKUX LIEHHOCTEMN, TOJIEPAaHTHOTO CO3HAHUS U ITOBEACHMUSI B
HOJUKYJIBTYPHOM MUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU JAUAJIOTL C IPYTMMH JIOIbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHU, HAXOAUTh O0IIUe Lenn
" COTpYAHHNYATH IJIA UX JOCTUIKCHUA,

- IPUHATUE TYMAaHUCTUYECKUX LIEHHOCTEH, 0CO3HAaHHOE, YBAKUTEIBbHOE U J0OPOXKEIaTeIbHOE OTHOILIEHUE K JPYrOMY Y€JIOBEKY, €r0 MHEHHUIO,
MHPOBO33PEHHUIO;

- CIOCOOHOCTH K CONEPEXMBAHUIO U (POPMHUPOBAHUE MTO3UTUBHOIO OTHOLIEHUS K JIFOJIIM, B TOM YHCJIE K JIMIIaM C OTPAaHUYEHHBIMUA BO3MOXXHOCTSIMU
3J0pPOBbA U HHBAJIUIAM, 6epe>1<Hoe, OTBE€TCTBCHHOC U KOMIICTCHTHOC OTHOLICHHUEC K (1)I/ISI/I‘I€CKOMy N MICUXOJOTUICCKOMY 3A0POBBIO APYIUX J'IIOI[CI\/'I,
YMEHHUE OKa3bIBaTh IIEPBYIO IIOMOIIb;

- (popmupoBaHUE BHIPAXKEHHOH B MOBEIEHUN HPAaBCTBEHHOM MO3UIIMH, B TOM YHCIIE CIOCOOHOCTH K CO3HATENIbHOMY BbIOOPY 100pa, HpaBCTBEHHOTO
CO3HaHUS U MOBEJICHHS HA OCHOBE YCBOEGHHUs 00II€YEIOBEYECKUX [IEHHOCTEN 1 HPAaBCTBEHHBIX YYBCTB (YECTH, J10JITa, CIPABEATUBOCTH, MUIIOCEPIUS U
TPYXKEITI00us);

- pa3BUTHE KOMIIETEHIINH COTPYAHUYECTBA CO CBEPCTHUKAMM, AEThbMH MJIJIIIEr0 BO3PAcTa, B3pOCIBIMU B 00pa30BaTeIbHOI, 00IIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeI0BaTEeNIbCKON, IPOEKTHON U APYTUX BUAAX JI€ATEIBHOCTH.

JInuHOCTHBIE pe3yNabTaThl B c(hepe OTHOIIECHUH 00yUaIOIIMXCs K OKPYKAIOIIEMY MHUPY, )KUBOH NPUPOJIE, XyJ0KECTBEHHON KYIbTYype:

- MUPOBO33pE€HNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKHU, 3HAUMMOCTH HAyYKH, TOTOBHOCTDH K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaICHHUEC )IOCTOBepHOﬁ I/IH(l)OpMaHI/Ieﬁ 0 MMEPEAOBBIX JOCTUKCHUAX U OTKPBITUAX MI/IpOBOI\/II ¥ OT€YeCTBEHHOM HAYKH, 3aMHTCPECOBAHHOCTh B HAYUYHBIX
3HaHUAX 00 YCTpOHcTBE MHpa 1 00IIEeCTBa;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HAa IPOTSHKEHUH BCE )KM3HU; CO3HATEIbHOE OTHOIICHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MPpOoeCCHOHATBbHON 1 00IIIeCTBEHHON I€ATEIbHOCTH;

- OKOJIOTHYECKas KyJIbTypa, OepeHOE OTHOIICHHS K POTHOM 3eMJie, MPUPOTHBIM OorarcTBaMm Poccnn u Mupa; MOHUMAaHUE BIUSHUS COITUATBHO-
SKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJAHON U COLUAIIBHOU Cpelibl, OTBETCTBEHHOCTD 34 COCTOSIHUE IIPUPOAHBIX PECYPCOB; YMEHUS U HABBIKU



Pa3yMHOI0 MPUPOAONOIB30BaHNUS, HETEPIIUMOE OTHOIICHHE K IEHCTBUSAM, IPUHOCSIIUM BPE]l IKOJIOTUN; TPUOOPETEHUE OIBITAa HKOJIOTOHAIIPABICH HOM
NEeATEIbHOCTH;

- 3CTETHUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTh K 3CTE€TUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO OBITA.

JInaHOCTHBIE Pe3yNbTATHl B C)epe OTHOMICHUN 00YJAIOIINXCS K CEMbE U POIUTEIISIM, B TOM YHCIIE MIOJATOTOBKA K CEMEHHOM JKU3HHU:

- OTBETCTBEHHOE OTHOIIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS EHHOCTEH CEMEHHOM )KU3HU;

- IOJIOKUTENBHBIN 00pa3 CeMbU, POIUTENHCTBA (OTLIOBCTBA M MATEPUHCTBA), HHTEPUOPU3ALIUS TPAJIUIIMOHHBIX CEMEHHBIX IIECHHOCTEH.

JlnuHOCTHBIE pe3yNbTaThl B chepe OTHOIICHUS 00YyJaIOIIUXCS K TPYAY, B cpepe colnanbHO-3KOHOMUYECKUX OTHOLLIECHUI:

- yBaJKeHHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH,

- OCO3HaHHBIN BBIOOp OyaylIel npodeccun Kak myTh U CIIOCO0 peaan3alui COOCTBEHHBIX KU3HEHHBIX IAHOB;

- TOTOBHOCTh 00YYarOIIUXCS K TPYA0BOM MpoPecCHOHaNbHON AESITEIbHOCTH KaK K BO3SMOYKHOCTH y4acTHs B PELLIEHUH JINYHBIX, OOILIECTBEHHBIX,
rOCy/1IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

- OTPeOHOCTh TPYAUTHCS, YBAKECHHUE K TPYY U JIIOJSM TPYZa, TPYIOBBIM JOCTHKEHHSIM, J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIIEHHUE
K pa3HbIM BUJIaM TPYJIOBOM JESATEIbHOCTH;

- TOTOBHOCTB K CaMOOOCITY’)KHBaHUIO, BKJIFOUAsi 00Oy4YEeHHUE U BHIMIOJIHEHUE TOMAIIHUX 00SI3aHHOCTEH.

JlnuHocTHBIE pe3ynbTaThl B chepe GU3NUECKOro, MICUXOIOTHYECKOr0, COIIMATBLHOTO U aKaJJeMUYECKOTr0 0JIaronony4ust 00yJarouxcs:

- (pusmyeckoe, IMOLMOHATILHO-TICUXOJIOTHYECKOE, COLIMAIbHOE O1aronoiyurne o0ydaromuxcs B )KU3HU 00pa30BaTeIbHON OpraHu3aliii, OLUlyIIeHHE
JeTbMHU 0€30IaCHOCTH M NICUXO0JIOTHYECKOro KoM(popTa, HH(POPMAIMOHHOIN 0€301MacHOCTH.

MertanpeamMeTHble pe3yJbTaThl OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM MporpaMMbl IPEICTABICHbBI TPEMS TPYIIIIaMU YHUBEPCAIbHBIX Y4€OHBIX
neiictuii (YY)

1. PerynsTuBHbIE yHUBEpCAIbHbIE YUEOHbIE IEHCTBUS

- CaMOCTOSTENBHO ONPEAEIATH 1€, 3aaBaTh IApaMETPhl U KPUTEPHUH, TI0O KOTOPBIM MO>KHO OIIPEAEIUTH, YTO LENNb JOCTUTHYTA;

- OLICHUBATh BO3MOKHBIE MTOCIEACTBHSI IOCTUKEHUS TIOCTABJICHHOM 1I€JIN B ACSITEIbHOCTH, COOCTBEHHOM KU3HU U )KU3HU OKPYXKAIOUINX JTHOAEH,
OCHOBBIBASICh Ha COOOPAYKEHHSIX 3TUKU U MOPAIIH;

- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHOM A€ATEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

- OLICHUBATh PECYPChI, B TOM YHCIIE BpeMs U JIpyrue HeMaTepuaibHble pecypchbl, HEOOXOAUMBIE JJIS TOCTUKEHHUS IOCTaBICHHOH 11Ty,

- BBIOMpATh MyTh JOCTHKEHUS LIEJIH, JIAHUPOBATh pElIeHNEe MOCTaBIEHHBIX 3a7a4, ONTUMU3HUPYS MaTepHalIbHbIE U HEMaTepUalIbHbIE 3aTPaThI;

- OpraHu30BbIBaTh () PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX UIS JOCTUKEHHS TOCTABICHHOM 1IeJIH;

- COIIOCTABJIATH MTOJIYYEHHBIN pe3ybTaT ACATEIBHOCTU C IIOCTABICHHON 3apaHee LEIbIO.

2. [lo3HaBarenbHbIE YHUBEPCATIbHBIE YUeOHBIE JEHCTBUS

- ICKaTh M HAXOJUTh 000OIIEHHBIE CITOCOOBI pelIeHHs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIATh Pa3BepHYThIH HHPOPMALIMOHHBIN MOUCK U CTABUThH Ha €r0
OCHOBE HOBBIC (yueOHBIC U MTO3HABATEIHHBIC) 3a/1a4H;

- KpUTHUYECKH OLICHUBATh M HHTEPIPETUPOBATh HHPOPMALIMIO C PAa3HBIX MMO3UIIHMI, paclIO3HAaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B MH(POPMAITMOHHBIX
HMCTOYHUKAX;



- HCTIOJIb30BaTh PAa3JIMYHbIC MOJICTbHO-CXEMATHUECKUE CPEJICTBA VIS TIPEICTABIICHUSI CYIIIECTBEHHBIX CBS3CH M OTHOIICHHM, a TAK)KE MMPOTUBOPEUHNH,
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOYHHUKAX;

- HAXOJUTh ¥ TIPUBOJIUTh KPUTUUYECKHE apPI'YMEHTHI B OTHOIIICHUH JEHCTBUN U CY)KJICHHUI JIPYroro; CIOKOWHO M pa3yMHO OTHOCHUTBCSI K KPUTHIECK UM
3aMEUYaHMSAM B OTHOIIIEHUH COOCTBEHHOTO CYXKJCHUS, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BHUTHS,

- BBIXOJIMTH 33 PAMKH Y4€OHOTO MIPEAMETA U OCYIIECTBIIATh IIeJICHANIPABICHHBIN TTOUCK BO3MOXXHOCTEH JIJIsl IIMPOKOTO MEepeHOCca CPEJCTB U CIIOCOOOB
JICHCTBUS,

- BBICTPAMBAaTh HHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI IPYTHX YYaCTHUKOB M pECypCHBIE
OTpaHUYCHUS;

- MEHATH U yJEP>KUBATh Pa3Hble MO3UIMH B IO3HABATEIHHON JACSITENLHOCTH.

3. KommyHUKaTHBHBIE YHUBEPCAIbHBIC YU€OHBIE ICUCTBUS

- OCYIIECTBIIATH JEIIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK M CO B3pOCIBIMU (Kak BHYTpU 00pa30oBaTeNbHOI OpraHu3alliy, Tak 1 3a ee
npeaesiaMu ), ToA0UpaTh TAPTHEPOB ISl IETTOBOM KOMMYHHKAIIUUA UCXO/Isl U3 COOOPaKEHHM pe3yIbTaTUBHOCTH B3aMMOJICUCTBUS, a HE IMYHBIX
CHMIIaTHI;

- IPU OCYIIECTBICHUH I'PYIIIOBON pabOTHI OBITh KaK PYKOBOJMTEIIEM, TaK U YWICHOM KOMAH/IbI B Pa3HBIX POJISIX (TEHEPaTOp UICH, KPUTHK,
UCIIOJIHUTEb, BEICTYMAIOIIHMA, SKCIIEPT U T.1.);

- KOOPAMHUPOBATH M BBIMOIHATH PAOOTY B YCIOBHUSX PEaTbHOTO, BUPTYAJTLHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHS;

- pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCTOIh30BaHUEM aJIeKBATHBIX (YCTHBIX U MHUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(M)IUKTOTEHHBIE CUTYAIlMU U TIPEIOTBpaIIaTh KOHMIUKTHI 0 UX aKTUBHOU (Da3bl, BRICTpANBATh JCIOBYIO U 00pa30BaTEIHHYIO
KOMMYHHKAITNIO, M30erasi TMYHOCTHBIX OIICHOYHBIX CYKICHUI.

KpuTtepun 1 HOpMBI OLICHKH 3HAHUH 00y4AIOIIUXCH

1. Ouenka ycTHOro orBera

OtMmetka «5»:

- OTBET IOJIHBIA U ITPABUJIbHBIN HA OCHOBAaHWH N3YYEHHBIX TEOPHIL;

- MaTepuall U3JI0KEH B ONPENEICHHON JIOTHUECKOH MOCIE10BAaTEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

- OTBET CAMOCTOSITEIbHBIMN.

OtBeT «4»;

- OTBET MOJHBIN U NPAaBUIbHBINA HA CHOBAHUU M3YyUEHHBIX TEOPHIL;

- MaTepuall U3JI0KEH B OINPeIeJICHHON JIOTMYECKOM MOCIeI0BaTeIbHOCTH, IIPU 3TOM JIOIYILIEHbI IBE-TPHU HECYIIECTBEHHBIE OIUOKH, UCTIPaBIEHHBIE IO
TpeOOBAHUIO YUUTEJI.

OtmeTka «3»:

- OTBET MOJHBIH, HO IIPHU ATOM JIOIYILIEHA CYIIECTBEHHAsl OLIMOKA MJIM OTBET HEMIOJHBIN, HECBA3HBIM.
OtmeTka «2»:



- pU OTBETE OOHAPYKEHO HEITOHUMAHUE YYaIIUMCSI OCHOBHOTO COJIEpKaHUs Y4eOHOTr0 MaTepuaia WiIH JOMYIIEHbI CYIIECTBEHHBIE OMUOKH, KOTOPBIC
yUaIuics He MOKET UCIIPABUTH IMPU HABOSIIMX BOMPOCAX YUUTEIIS, OTCYTCTBHE OTBETA.

2. OueHKa IKCNePUMEHTAJbHBIX YMEHU I

OreHka CTaBUTCSI HA OCHOBAaHWHY HAOIIOICHUS 3 YIAIIUMUCS U TUICHbMEHHOTO OTUYETa 32 padoTy.

OtMeTKa «5»:

- paboTa BBIMIOJIHEHA TIOJTHOCTHIO U MTPABWIIBHO, CICIAHbI PABUIIHHBIC HAOIIOICHUS U BBIBOJIBL;

- SKCIIEPUMEHT OCYILIECTBIICH IO MJIaHy C YYETOM TEXHUKH 0€30MacCHOCTH

- POSIBJICHBI OPTAaHU3ALMOHHO - TPY/IOBbIE YMEHHUSI, MOACP>KUBAIOTCS YUCTOTA U TTOPSIIOK pabouero Mecra

OtMeTKa «4».

- paboTa BBINTOJIHEHA TIPABIIILHO, CJICJIaHbI MPABUIIbHBIC HAOTIOCHHS ¥ BBIBOJIBI, HO TIPU 9TOM SKCIIEPHUMEHT IIPOBEICH HE MOJIHOCTHIO WIIH JOMYIICHBI
HECYIIECTBEHHBIE OLTUOKHU B paboTe

OtMeTKa «3»:

- paboTa BBINOJIHEHA IPABUJILHO HE MEHEE YeM HATOJOBUHY WM JOIYIleHa CYIIECTBEHHAs! OMIMOKa B X0/1e IKCIIEPUMEHTa B OOBSICHEHHH, B
odopmiteHnn pabOTHI, B COOJIOICHUY TPABUJI TEXHUKU OE€30IMaCHOCTH IIPH paboTe ¢ 000pyA0BaHHEM, KOTOpask UCIIPABIISAETCS 110 TPEOOBAHUIO
YUUTES.

OtMmeTKa «2»:

- IOTYIIEHHI 1Be (M OoJiee) CyIIeCTBeHHbIE OITHOKHU B XO/I€: SKCIIEPUMEHTa, B 00BSICHEHHH, B 0OpMIIeHUH PabOTHhI, B COOIIOIEHUN TIPABUIT TEXHUKHU
0e30macHOCTH Mpu padboTe ¢ 000pya0BaHUEM, KOTOPHIE YUAIIHIICS HE MOXKET UCTIPABUTH JIaXKe IO TPEOOBAHUIO YUUTEJIS;

- paboTa He BHITIOTHEHA, Y YYallerocss OTCYTCTBYET IKCIIEPUMEHTATbHbIE YMEHUSI.

3. OueHKa NuCbMEHHBIX KOHTPOJIbHBIX PadoT

OtMeTKa «5»:

- OTBET MMOJHBIN U MPABWIBHBINA, BO3MOXKHA HECYIIICCTBEHHAS OINOKA.

OtMeTKa «4»:

- OTBET HETIOJIHBIA UITU JOIYIICHO HE 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OtMmeTKa «3»:

- paboTa BBITIOTHEHA HE MEHEE YeM HAIOJIOBUHY, TOMYIIEHA OJTHA CYIIIECTBEHHAS OITMOKA U TIPH STOM JIBE-TPH HECYIIIECTBEHHBIC.

OtMmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIUOOK;

- paboTa He BBITTOTHEHA.

[Ipu orieHKe BHIMOIHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OPPOrpaduuecKoro pexuma.
4.0ueHKa TecTOBBIX padoT

TecTbl, cocTosAINE U3 TATH BOIIPOCOB MOXKHO HCIIONIB30BaTh MOCTE H3yUeHUs Kaxaoro marepuana (ypoka). Tect uz 10-15 BonpocoB ucnons3yercs
JUTs IepUOUIecKoro KOoHTpoJist. Tect u3 20-30 BOpocoB HEOOXOIMMO UCIIOJIb30BATh JJISI UTOTOBOT'O KOHTPOJISL.



[Ipu oreHUBaHUY UCTIONB3YETCS CIEAYIONIAs IKaja;

JUTsl TECTA U3 TISITU BOIIPOCOB

HET OUIMOOK — OIIEHKA «5»; * O7Ha OIMOKAa — OIICHKA «4»; * Be OMMOKH — OIEHKA «3»;

TPH OIIUOKH — OLIEHKA «2).

Jns Tecra u3 30 BOonpocoB:

25-30 mpaBUIBHBIX OTBETOB — OLIEHKA «5»; ¢ 19-24 mpaBUIILHBIX OTBETOB — OIICHKA «4»;

13-18 npaBUIBHBIX OTBETOB — OIICHKA «3»;

MeHbIIe 12 MpaBUIIbHBIX OTBETOB — OIIEHKA «2».

5. Ouenka pedepara.

Pedepar onenuBaeTCs 1Mo CIICAYIOMAM KPUTCPUSIM:

cobroieHne TpeOOBaHMi K ero 0hOpMIICHHUIO;

HEOOXOIUMMOCTh U JIOCTATOYHOCTH JIJISL PACKPBITHSI TEMbI IPUBEIACHHON B TeKCTe pedepara nHGopmanmw;
yMeHue 00y4arolerocs CBOOOIHO U3Naratb OCHOBHBIEC UJIEH, OTpaKEHHBIE B pedepare;

CIOCOOHOCTH 00YYarOMIETOCs MOHATH CYTh 33J]JaBAEMBIX WICHAMH aTTECTAIIMOHHOW KOMUCCHHU BOTIPOCOB U COPMYIUPOBATH TOUYHBIC OTBETHI HA HHUX.

COAEPXAHUE KYPCA BUOJIOT'H B 10—11 KJTACCAX
(Yyriy0JieHHbIH YPOBEHb)

buonorus kak KOMIUIEKC HAyK O )KUBOH IIPUPOJE.
buonorus kak KOMIUIEKCHasI HayKa, METObl HAYYHOTO ITO3HAHUs, UCIIOIb3yeMble B Onosiornu. CoBpeMEeHHbIE HallpaBJIeHUs B OMOJIOTUN
Posne 6uonorun B popMupoBaHMM COBPEMEHHOM HAyYHOI KapTHUHBI MUpPA, IPAKTUYECKOE 3HAUEHUE OMOJIOrMYECKUX 3HAHHUM.
buonoruueckue cuctemMsl Kak MpeaMeT n3y4eHusi OMOJIOTHH.
CtpykTypHbIe U (YHKIIMOHATIBHBIE OCHOBBI XKH3HH.
MonekynsipHble OCHOBBI )kM3HH. Heopranuueckue BeniecTa, ux 3Hauenrue. Oprannyeckue BeuiecTna (yriaeBoibl, JUMHbI, O€NIKH, HyKJIEHHOBBIE
kuciotsl, AT®) u ux 3Hauenue. buononumepsl. J[pyrue opranndeckue BemecTBa kieTku. HaHoTeXHOIoruu B OMOJIOTHH.
[{uTosorus, MeTo bl HUTONOTHUH. POJIb KJIE€TOUHOM TEOPUU B CTAHOBIIEHHH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUpa. KieTku mpokapuoT u
9yKapHoT. OCHOBHBIE YaCTH M OPTaHOM b KIETKH, UX (QYHKIIHH.
Bupycbl — HekserouHas Gopma KU3HU, MEpbl MPOPHIAKTUKHN BUPYCHBIX 3a00seBanuil. XKuznenestenbHoCTh KieTkU. [lnactuyeckuii oOmeH.
dotocuHTe3, XeMOocHHTe3. bruocunTes 6enka. JHepreTnyeckuii oOOMeH.
XpaHeHue, iepeiaua u peaausaius HacjaeACTBeHHON nHpopManuu B kKieTke. ['enerndeckuit koa. ['en, renom. ['eHomuka. BiusitHue HapKOTEHHBIX
BEILECTB Ha MIPOLIECCHI B KIIETKE.
Knerounslii nuki: uatepgasa u genenue. Muto3 u Meiios, ux 3HaueHue. CoMaTH4ECKHE U MOJIOBBIE KIETKH.
Opranusm.



Oprannsm — enuHoe 1enoe. JKu3HeaesaTeabHoCTh opranu3ma. Perymsanus GyHkiuii oprannszma, romeocras. PasmHoxkeHne opranu3zmMos (Oecrosoe u
noJyioBoe). CriocoObl pa3MHOKEHHUS y PACTCHUI U )KUBOTHBIX. IHAMBHUIyaTbHOE pa3BUTHE OpraHu3Ma (OHTOreHes3). [[puanHbl HapyImeHuid pa3BUTHS.
PenpoaykTuBHOE 310pOBBE UEIIOBEKA; TOCIEACTBUS BIMAHUSA AJIKOT0JIs, HUKOTHHA, HAPKOTUYECKHUX BEILECTB HAa SMOPHOHAILHOE PA3BUTHE YEJIOBEKA.
JKv3HeHHbIE IMKIIBI pa3HbIX IPYII OPraHU3MOB.

I'eneTrka, METObI TEHETUKH. | 'eHeTUYECKast TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHOCTH I'. Mennensa. XpoMocoMHas Teopust
HaciencTBeHHocTu. Onpenenenue noia. CrenieHHoe ¢ IoJI0M HacieoBanue. I 'eHeTuka yenoBeka. HacnencTsenHble 3a001€BaHMs YETI0BEKa U UX
npeaynpexaeHue. DTHYecKUe acleKThl B 0071acTH MEIUIIMHCKOM reHeTuku. ['eHotun u cpena. Henacnencrsennas usmeHunBocTh. HaciieacTBennas
M3MEHYMBOCTh. MyTanuu. MyTareHsl, UX BIMSHHUE HA 3J0POBbE YesloBeKa. JJomecTukanus u cesnekuusa. Meronsl cesnekuuu. buotexsomnorus, ee
HaMpaBJIeHUs U NEPCIEKTUBbI pa3BUTHs. buobGe3onacHoCTs.

Teopus 3BOIIOLHH.

PazButue 3BONIIOLIMOHHBIX HJIeH, sBotoroHHast Teopus Y. lapsuna. CunTeTnueckas Teopus 3Boatolu. CBUIETENbCTBA HBOIIOLMH KUBOH IPUPOIbI.
Mukpo3Bosronus 1 MakpolBosouus. Bun, ero kputepuu. [lonynauus — anemMeHTapHas €IMHULA BOJIIOLUH. JIBUXKYIIIME CUIIbI SBOJIOIUH, UX
BIMsIHME Ha reHo¢oH] nomynsauuu. Hanpasnenus sBomtonuu. MHorooGpasue opraHu3MoB Kak pe3ybTar 3Bostonuu. [Ipunimne! kiaccudukanuuy,
CHCTEMaTHKa.

Pa3ButHe xu3Hu Ha 3emiie.

I'unoTe3bl npoucxoXaeHUs )KU3HU Ha 3emiie. OCHOBHBIE ATallbl HBOJIIOLIMK OpraHMYecKoro Mupa Ha 3emie. CoBpeMeHHbIE PECTABICHUS O
MIPOUCXOKACHUH YeJIOBEKa. DBOJIIOLMS YesloBeka (aHTpororeHes). JABIxKyIie CUilbl aHTpornorenesa. Pacel yenoseka, X MpoUCXOKICHNE U €MHCTBO.
OpranusMbl 1 OKpyXkarolias cpesa.

ITpucnocoOeHns opraHu3MoB K JIEHCTBHIO SKOJIOTHYECKUX (pakTopoB. buoreonenos. Dxocucrema. PaznooOpasue sxocuctem. BzanmooTHoIEHNS
MOMYJISIIUM pa3HbIX BUJOB B 3KocucTemMe. KpyroBopoT BelecTB M MOTOK SHEPTHH B SKOCUCTEME. Y CTOMYMBOCTD U JUHAMHKA 3KOCHCTEM.
[TocnencTBust BIUSHUS JeSITEILHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHue 6Mopa3HO00pa3Hst Kak OCHOBA YCTOHYHMBOCTH IKOocUcTeMbl. CTpyKTypa
6uocgepsl. 3aKOHOMEPHOCTH CylecTBOBaHUs Onocdepsl. KpyroBopoTs! BeliecTs B Ouocdepe. I mobanbHbIe aHTPONIOreHHbIE U3MEHEHMSI B Onocdepe.
[Tpobnemsl ycToiunBOro pa3Butus. [lepcriekTuBbl pa3BUTHS OMOJIOTMYECKUX HAYK.

[IpumepHBIii nepeueHb 1a00paTOPHBIX U MPAKTUYECKUX padOT (Ha BHIOOP yUUTENs):

Vcnonb30BaHue pa3auyHbIX METOJIOB MIPU U3YYEHUH OMOJIOTHYECKUX 00BEKTOB. TeXHUKAa MUKPOCKOITUPOBAHMUS.

N3ydeHue kieTok pacTeHUI U dKUBOTHBIX M10JI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHHUE.

[IpuroTtoBneHue, paccMaTpuBaHue U ONUCaHHE MUKPOIPENapaToB KJIETOK PACTEHUH.

CpaBHeHHUE CTPOEHHSI KJIETOK PACTEHH, )KUBOTHBIX, TPUOOB U OaKTEpHIA.

W3ydenue ABUKEHUS LIUTOIIIA3MBI.

N3ydenne miasMonn3a u AEMIa3MoiIn3a B KIETKaxX KOXKHIIBI JIYKa.

N3ydenue hepMEHTaTUBHOIO PACLIEIUIEHUS IEPOKCHIA BOJIOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX.

OOHapy>xeHue 0eJIKOB, YIJIEBOJIOB, JIUIUIOB C IOMOIIbIO KaueCTBEHHBIX peakiuil. Beinenenue JJHK.

N3ydeHne kataauTHUECKON aKTUBHOCTU (DEPMEHTOB (Ha MpUMEpPE aMUIIa3bl WM KaTalasbl).



Habmoienne MuTo3a B KJIeTKax KOHUMKA KOPEILIKa JJyKa Ha TOTOBBIX MUKpOIIpernapaTax.
N3ydyeHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenaparax.
N3yuenune ctaguii Meiio3a Ha TOTOBBIX MUKpOIIpenapaTax.
N3ydeHne cTpoeHus MOJIO0BbIX KJIETOK HAa TOTOBBIX MUKpOIIpEnaparax.
Pemenue snemMeHTapHbIX 33a4 IO MOJIEKYJISIPHOM OHMOJIOTHU.
BrlisiBieHME IPU3HAKOB CXO/CTBA 3apOAbILIEH YEI0OBEKA U APYTUX MO3BOHOUHBIX KUBOTHBIX KaK J0Ka3aTeIbCTBO UX POJICTBA.
CocraBneHue 31eMEHTapHbIX CXEM CKPELLIMBAHMUS.
Pemenne reneTnyeckux 3anad.
N3ydenue pe3yapTaTOB MOHOTHOPUTHOTO U AUTUOPUTHOTO CKPEIIMBAHUS Y IPO30(DUITBL.
CocraBiieHHE U aHAJIU3 POJOCIOBHBIX UEIOBEKA.
N3yueHnne n3aMeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO Psila U BAPUALMOHHOW KPUBOM.
Omnwucanue penorurma.
CpaBHeHuE BUI0B 10 MOP(OIOTrHIECKOMY KPUTEPHIO.
Onucanue npucnoco0JEHHOCTH OpraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.
BrisiBneHue npucnoco0ieHuil OpraHu3MoB K BIUSHUIO PA3IMYHBIX YKOJIOTUYECKUX (PAKTOPOB.
CpaBHEHHE aHATOMUYECKOT'O CTPOSHHS pAaCTEHHUH pa3HbIX MECT OOMTAHHUS.
Mertoabl u3mMepenus (HakTopoB cpeibl OOUTaHUS.
N3ydyeHne sK0I0rMuecKrx aianTaiuil yeinoBeka.
CocraBiieHnE NHUILEBBIX LENEN.
W3ydeHue u onucanue 3K0CUCTEM CBOEH MECTHOCTH.
MonenrpoBaHue CTPYKTYp U MPOLIECCOB, IPOUCXOIALINX B YKOCUCTEMAX.
OneHka aHTPONOTEHHBIX U3MEHEHHI B IPUPOJIE.
COJEPKAHUE KYPCA 10 KJTACCA
Brenenue (1 gac)
Mecto yuebHoro npeamera «O011as 6MOI0TUs» B CUCTEME €CTECTBEHHOHAYYHBIX AUCHUIUINH, a TaKkKe B OMoJornueckux Haykax. Llenu u 3amaumn
Kypca. 3HaueHue npeaMeTa Juis IOHUMaHMsI €TUHCTBA BCETo KMBOTO M B3aUMO3aBUCUMOCTHU BCeX yacTeil Ouocdepsl 3emiu.
PA3JIEJI1  Bgexnenue B 6uosoruto (4 4acoB)
Tema 1.1 [Ipeamer u 3aa4n oO1Iel OMONOTHU. YPOBHU OpraHU3aluu )KUBOM MaTepuu (2 yaca)
buonorus xak Hayka; mpeaMeT U MeTOIbl 3ydeHus: B Onosoruu. O0mas 6uosiorus — yaeOHasi TUCIUIUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
BO3HUKHOBEHUS, Pa3BUTHS U TIOJ/IepKaHus )KU3HU Ha 3emute. OO011as 6M0Iorys Kak OJIMH U3 UCTOYHUKOB (DOPMUPOBAHUS JHATIEKTHKO-
MaTepUaTUCTUUECKOT0 MUPOBO33peHusi. O01eOnonornueckue 3aKOHOMEPHOCTH - OCHOBA PAllMOHAIEHOTO MPUPOIOTIONIb30BAHUS, COXPAHEHUSI
OKpY>KaloIel cpesibl, HHTeHCU(UKALIUH CETbCKOX03HCTBEHHOTO MPOU3BOICTBA M COXPAHEHUS 370POBbs UYeloBeKa. EMHCTBO XMMHUECKOTO COCTaBa
KUBOM MaTepHH; OCHOBHBIE TPYIIIIbI XUMUYECKHX JIEMEHTOB M MOJIEKYJI, 00pa3yrolue K1Boe BemecTBo ouocdepsl. Kinerounoe crpoenue



OpraHu3MoB, Hacesstomux 3eminto. OOMeH BelecTB (MeTaboIu3M) U caMOpery iy B OMOJOrMUECKUX CUCTEMAX; IOHATHE O TOMEOCTase Kak 00
00513aTeIbHOM YCJIOBUU CYIIIECTBOBAHUS KUBBIX crcTeM. CaMOBOCIIPOM3BEICHNE; HACTIEICTBEHHOCTh U M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHUS
KMBOM MaTepUH, UX MPOSABICHUS HA Pa3IMUHBIX YPOBHIX OpraHu3anuu xkuBoro. Poct u passurue, Pa3npaxumocTs; popMbl H30UpaTEIbHON peakuu
OpPraHU3MOB Ha BHEIIHUE BO3CHCTBUS (0€3yCIOBHBIEC U YCIOBHBIE pe(ICKChl; TAKCUCHI, TPOIIM3MBI U HACTHUH ). PUTMHYHOCTB MPOLIECCOB
KHU3HEEATEIbHOCTH; OMOJIOrMYECKUE PUTMBI U UX a/IallTUBHOE 3HaueHHe. JJMCKPETHOCTh )KMBOI'0 BELIECTBA U B3aUMOOTHOILIEHHE YaCTH U LIEJIOT0 B
OouocucremMax. DHEPro3aBUCUMOCTD KHUBBIX OPTraHU3MOB; (OPMBI TOTPEOICHHS SHEPTHH.
[{apcTBa >KUBOM NPUPO/IbI; €CTECTBEHHAs KacCu(UKaIUs )KUBBIX OpraHu3MoB. BuioBoe pazHooOpaszne KpyHmHbIX CUCTEMAaTHUECKUX IPYII U
OCHOBHBIE ITPHHIIUIIBI OPTaHU3AIMH KHUBOTHBIX, PACTCHUN, TPHOOB U MUKPOOPTaHH3MOB.
CBs3b OMOJOrMYECKUX AUCLUILIMH ¢ APYTUMH HayKaMu (XuMuei, pu3ukoii, reorpadueit, actponomueil, ucropueit u ap.). Pons Ononoruu B
(bopMHpPOBaHNUY HAYYHBIX TPEACTABICHUI O MHpE.
XKuznp kak Gpopma CyliecTBOBaHHs MaTepUH; OIPEAEICHUE OHATHUS «OKU3HbY. JKU3HB U )KUBOE BEILIECTBO; KOCHOE, OMOKOCHOE U OMOreHHOE
BEIIECTBO OMOChepbl. YPOBHH OpraHU3aLNH KUBOW MAaTEPUH U TIPUHIIHIIBI X BBIACIICHUS; MOJICKYIISIPHBINA, CYOKIIETOYHBIHN, KIIETOYHBIH, TKAHEBBIN
OpraHHbI{, OpPraHU3MEHHBIN, MONYJISIIIMOHHO-BUI0BOH, OMOLIEHOTHYECKUH 1 OMoCc(hepHbI ypOBHU OpraHU3aIUH KUBOTO.

o Jlemoncmpayus. CXeMbl, OTPa)KaIOIINEe MHOTOYPOBHEBYIO OPTaHU3AIIUIO KUBOTO (OpraHU3MEHHBINA U OMOIICHOTUYECKHN YPOBHH).
Tema 1.2 OcHoBHBIE CBOMCTBA )KUBOT0. MHOT0OOOpa3ue >KMBOro Mupa (2 gaca)

o Jlemoncmpayus. CXeMbl, OTpaXKaloIue CTPYKTYPY HApCTB KUBOU MPUPOJIbI, MHOTOOOPA3U€ KUBBIX OPTaHU3MOB. CXeMBbI U TaOIUIIbI,
XapaKTepU3yIoIlue CTPOEHUE U pacipocTpaHeHue B 6nocepe pacTeHUi, )KUBOTHBIX, IPUOOB U MUKPOOPTaHU3MOB.

e Ocnoguvie nonssimus. buonorus. ’Kusab. OCHOBHBIE OTINYHS )KUBBIX OPIraHU3MOB OT OOBEKTOB HEKUBOU MPUPOBI. Y POBHHU OpraHU3alluu
KH1BOM Matepun. OOBEKTHI U METOIbl U3yUeHHs B OMooruu. MHOroobpasue >KUBOro MUpa; 1apcTBa *KUBOU IPUPObI, €CTECTBEHHAs CUCTEMa
KJIacCU(UKALIUU )KUBBIX OpraHu3MoB. Heoprannyeckue 1 opraHu4ecKre MOJIEKYJIbl U BEIIECTBA; KJIETKA, TKaHb, OPraH, CUCTEMbI OPTaHOB.
[TonsaTtue o nenoctHoM opranusme. Bug u nonynsus (oOume npeacrasiaenus). buoreonenos. buocgepa.

e Vmenusa. OObACHATH OCHOBHBIE CBOMCTBA )KUBBIX OPraHU3MOB, B TOM YHCJI€ 3Tallbl META00IM3Ma, CAMOPETYJIALINIO; IOHATHE TOMEOCTa3a U
Jpyrue 0COOEHHOCTH KUBBIX CUCTEM PA3IMUYHOTO HEPAPXUUECKOT0 YPOBHS KaK pe3yabTaT IBOJIOIMH KUBOWH MaTepuu. XapakTepu30BaTh
CTPYKTYpY LIapCTB >KUBBIX OPTaHU3MOB.

o Medxcnpeomemnvie céazu. borannka. OCHOBHBIE TPYIIIBI PACTEHUN; TPUHIIUIIBI OPraHU3alMK PACTUTEIbHBIX OPTraHU3MOB, TPHOOB U
MHUKpPOOPTraHu3MoB. 300510THa.OCHOBHBIE TPYTIIBI 3KUBOTHBIX; OTIMYHNS KUBOTHBIX U PACTUTENBHBIX Oopranu3MoB.Heoprannueckas
xumus. Kucnopoa, Bogopo, yriaepoa, a3or, cepa, pochop u apyrue sneMeHTsl epruoaundeckoit cucrems! .M. MenneneeBa, ux oCHOBHbIE
cBoiicTBa. Oprannueckas XumMusi. OCHOBHBIE I'PYIIITBI OPTraHUYECKUX COEIMHEHH; OMOIOTHYEeCKHUEe TTOTUMEPHI — OETKHU, JKUPbI U HYKJICMHOBBIE
KHUCIIOTBI, YTJIEBOJIBI.

e K.p. Nel «BBeneHue B OHOJIOTHIO»

PA3JIEJI 2[IpoucxoxaeHne U HauajdbHbIe Talbl pa3BUTH KU3HU Ha 3emJe (18 yacos)
Tema 2.1 McTopus npeacraBieHnii 0 BOSHUKHOBEHHMH XHU3HU Ha 3emuie (4 yaca)



Mudonoruueckue npeacrasiaeHus. IlepBbie HaydHbIe ONBITKYA 00BSICHEHHSI CYLTHOCTH U IIpoliecca BOSHUKHOBEHMs xU3HU. OnbITel O. Penu, B3risaabt
B. I'apBes, sxcnepumenTsl JI. [Tactepa. Teopuun BeUHOCTH KU3HU. MaTepuaincTU4ecKUe MpeACTaBIECHUS O BOSBHUKHOBEHUY JKU3HU Ha 3eMJI€.

o Jlemoncmpayusa. Cxema skcnepuMenTtoB JI. Ilactepa.
Tema 2.2 IIpennocbuikyu BOSHUKHOBEHUS KU3HU Ha 3emiie (5 4acoB)
IIpennocelaky BO3HUKHOBEHUS KHU3HH Ha 3emile: KOCMUYECKHE U IJIaHETapHbIe; XMMUYECKHE IPEANOCHUIKY SBOJIIOLIUU MAaTEPUN B HAIIPABJICHUH
BO3HUKHOBEHUS OPTaHMUYECKUX MOJIEKYJI: IepBUYHAs aTMoc(hepa 1 3BOIIOIHS XMMUYECKHX JIEMEHTOB, HEOPTaHUYECKUX U OPTaHUYECKUX MOJICKYJ Ha
PaHHUX 3Tanax pa3BUTHs 3eMJIH.

o Jlemoncmpayus. Peakuyu ssepHOTO CUHTE3a; YBOJIOIHS SJIEMEHTOB M HEOPraHUIECKUX MOJIEKYI. CXeMbl, OTpaskaromine 3Tanbl ((OPMUPOBAHUS

IUTAHETHBIX CUCTEM.
Tema 2.3 CoBpeMeHHbIE IPEACTABICHNS O BOSHUKHOBEHUH KU3HU Ha 3emiie (5 4yacoB)
CoBpeMeHHbIe MTPeICTaBICHHs 0 BOSHUKHOBEHUH >kU3HU; Teopus AWM. Onapuna, onbitel C. Muiiepa. Teopun nporcxXoKaAeHUs IPOTOOUONOINMEPOB.
CBoiicTBa KOALEPBATOB: peaKMi 0OMEHa BEIIECTB, CAMOBOCIIPOM3BEICHHE. DBOJIOIHS MPOTOOMOHTOB: (hopMUpOBaHNE BHYTPEHHEH CPE/IbI,
MOSIBJIEHHE KAaTaJIN3aTOPOB OPraHUYECKOM MPUPO/Ibl, BOSHUKHOBEHHE IeHeTHYecKoro koaa. 3uayenue padbot C. ®okca u Jx. bepnana.
I'unoTe3bl BOSHUKHOBEHUSI TEHETUUECKOT0 Ko/1a. HauanbpHble ATanbl OM0I0rMuecKoi 3BOIIOLUN: BOSHUKHOBEHUE (POTOCUHTE3A, SYKApHUOT, I10JI0BOTO
nporecca 1 MHOTOKJIETOYHOCTH.

o Jlemoncmpayus. CxemMbl BOSHUKHOBEHUS OJJHOKJIETOUHBIX 3YKapuOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHSI LIAPCTB PACTEHUI U KUBOTHBIX,
MIPEJCTABICHHBIX B ydeOHUKE.

e OcHosuvie nonamus. Teopus akagemuka A.M.OnaprHa o MporCX0XKACHUH )KU3HU Ha 3emiie. XuMuueckast spostonusi. Hebnonornueckuii
CHHTE3 OpraHndeckux coenquHeHnid. KoanepparHple kamim 1 ux sBostoius. [Ipoto6uonTsl. bronorndyeckas memOpana. Bo3HukHOBeHUE
TeHETUYECKOro koja. bezwpsnepuple (mpokapuornueckue) kinetku. Kierku, umeroniye orpaHndeHHoe 000104ykoit sapo. Kinerka —
3JIEMEHTapHas CTPYKTYpHas — QyHKIIMOHAIbHAS €IUHHIIA BCETO KUBOTO.

o Vmenusa. OObACHATH ¢ MAaTEpUANTUCTUYECKUX MMO3UIINN BOSHUKHOBEHHS KU3HH Ha 3eMJie KaK €CTECTBEHHOE COOBITHE B LIENU 3BOJTIOIMOHHBIX
npeoOpa3oBaHUil MaTEPUH B LIETIOM.

o Mescnpeomemusie céasu. Heopranmueckas xumus. [lepuonnueckas cucrema snementoB .M. MenneneeBa. CoiicTBa pactBopoB. Teopus
EKTPOIUTHYECKON qucconmanuu. Opranuueckas xumusl. [lonydyeHne 1 XuMHYeCKUe CBOWCTBA IPEIEIbHBIX
yraeBoaopoaos. @uznka. MoHusupyroliee n3iydeHue; MOHITHE O 103€ U3Ty4eHHs U Ounojorudeckoi 3ammre. ActpoHomusi. Opranusanus
mIaHeTHbIX cucteM. ConHedHas cucrema, ee cTpykrypa. Mecto mtanetsl 3emiisa B COJIHEUHOM CUCTEME.

o K.p. Ne2 «IIponcxoxkaeHue 1 HauaJabHbIE ITalbl Pa3BUTHS KU3HU Ha 3eMIIE»

PA3JIEJL 3 VYuenue o knerke (31 gac)

Tewma 3.1 Beenenue B riuronoruto (1 gac)

[Ipenmert u 3a1a4u HUTOIOTHH. METO/IbI U3YUEeHHSI KIIETKH: CBETOBAs U 3JIEKTPOHHAS MUKPOCKOIHUS;, OMOXUMUYECKHE U UMMYHOJIOTMYECKHE METOIbI.
JIBa THUIIa KJIETOYHOW OpraHU3aliy: MPOKAPHUOTUYECKAsI U DYKapUOTHUECKHUE KIIETKH.



o Jlemoncmpayus. lIpuHIMNIMAIIBHBIE CXEMBI YCTPOMCTBA CBETOBOI'O U 3JIEKTPOHHOI0 MUKpOCKona. CXeMbl, MIUTFOCTPUPYIOLIME METOIbI
MpermapaTUBHON OMOXUMHUHN U UMMYHOJIOTHH.

Tewma 3.2 XumMuueckasi opranu3anusi >kuBoro Beriecta (12 gacoB)
DJeMEeHTHBIN COCTaB )KHMBOT'O BellecTBa Orocdepsl. PactipocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa30BaHHUE KUBOW MaTepPUU U OOBEKTOB HEKHBOM
npUpoabl. MakpodieMeHTbl, MUKPOAJIEMEHTHI; UX BKJIaJ B 00pa30BaHUE HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYJ )KUBOTO BEIIECTBA.
Heoprannueckue MOJIEKYIIbI )KUBOTO BEIIECTBA: BOJA; XUMHUUECKUE CBOMCTBA M OMOJIOTHYECKAs POJIb: PACTBOPHUTEIH THAPOMMIBHBIX MOJIEKYI, Cpeaa
MPOTEKaHU OMOXUMHYECKHUX MPEBPAIICHU; POJIb BOJBI B MEKMOJIEKYISIPHBIX B3aUMOACHCTBUSIX, TeIIOPErysiuuu u Ap. Colu HEeOPpraHuYeCKux
KHCJIOT, UX BKJIaJl B 00€CIIeYeHUE IPOLECCOB KUZHEACATEIbHOCTH U MOAJIepKaHue romeocTasa. Pojib KaTHOHOB M aHMOHOB B 00ECIIEUEHUH IIPOLIECCOB
KU3HeHesaTeNbHOCTH. OCMOC U OCMOTHYECKOE IaBJIEHNE; OCMOTHYECKOE MOCTYINIEHUE MOJIEKYI B KIETKY. bydepHble cucTeMbl KJIETKH U OpraHu3ma.
Opranuueckre MoJIEKYJIbl. bruosiornueckue noaumepsl — OeNKH; CTPYKTYpHasi opraHu3anus (IepBUyHasi, BApUaHThl BTOPUYHOMN, TPETUYHAS U
YeTBePTUYHAS CTPYKTYPHAsI OpraHU3alvs MOJIEKYIl Oelika U XMMHYECKHEe CBA3H, X oOpasyromrue). CBolicTBa OEIKOB: BOAOPACTBOPHUMOCTD,
TEPMOJIAOUITEHOCTD, TOBEPXHOCTHBIN 3apsi1 U Ap.; AeHaTypaius (oOpatumasi 1 HeoOpaTuMasi), peHaTypaius; OMOJIOTHUECKUI CMBICT U TIPAKTUYECKOE
3HaueHue. OyHKIMN OEIKOBBIX MOJIEKYJ. bruonornyeckue kaTain3aTopsl — OeNKH, Kiiaccu(UKaIKs, UX CBOHCTBA, pOJib OENKOB B 00eCreUeHUH
MIPOIIECCOB KU3HEACATEIBHOCTU. YTIIEBOIBI B )KU3HHU PACTEHUI, )KUBOTHBIX, TPHOOB 1 MUKPOOPTaHN3MOB. CTPYKTYpHO-()YHKITHOHAIEHBIC
0COOCHHOCTH OpraHu3allii MOHO- U JucaxapuaoB. CTpoeHue u Ouojorudeckas poiib OMOMOIUMEPOB — MOJIUcaxapuaoB. JKUpbl — OCHOBHOM
CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOYHUK S3HEpruu. OCOOEHHOCTU CTPOEHHUSI )KUPOB U JINTION/IOB, JIEXKAIllle B OCHOBE X
(GyHKIIMOHATBHOW aKTUBHOCTH HA YPOBHE KJIETKH U LieiocTHOro opranusma. JJHK — Monekynbl HacieICTBEHHOCTH; UCTOPHS U3yYeHHs. Y DPOBHH
CTPYKTYpPHOM OpraHu3alluy; CTPYKTypa MOJMHYKICOTHIHBIX LIENel, MpaBuiio KoMIuieMeHTapHoCcTH (rpaBuiio Yapradda), nBoiiHas civpaib (YOTCOH U
Kpuk); 6uonornueckas pons JIHK. I'enetnueckuii kox, cBoiicTBa kona. Pexyrukanus JIHK, nepenavya HacinenctBeHHO#M nHpOpMany U3 MOKOJICHUS
B nokojenue. [lepenaya HacnencTBeHHOM nH(GOpMannu U3 siapa B nutorasmy; Tpanckpumnuus. PHK, ctpykrypa u pynkuuu. Uandopmarmonnsie,
TpaHCIOPTHBIE, pubocomanbHbie U perynstopasie PHK. «Marnbie» Monekynbl 1 BX pojib B OOMEHHBIX Ipolieccax. BUTaMuHBI: cTpoeHue, HICTOYHUKHU
MOCTYIUIEHUS, QYHKIIUU B OPTaHU3ME.
OnpeneneHre HYKJICOTHIHBIX MOCIEA0BATENIbHOCTEH (CEeKBEHUPOBaHNE) TEHOMOB pacTeHU U KHUBOTHBIX. | eHOM yesnoBeka. [ eHeTnyeckas
MHXEHepUsl; TeHOAUAarHOCTHKA U TeHOTeparnus 3a00J1eBaHUH YeJI0BeKa U JKUBOTHBIX.

o Jemoncmpayus. OObeMHBIE MOJIETH CTPYKTYPHOIH OpraHu3anuy OHOJIOTHYECKUX MTOJTUMEPOB: OEJIKOB M HYKJIIEMHOBBIX KHCJIOT; MX CPaBHEHHE C

MOJIETISIMU UCKYCCTBEHHBIX MOJIMMEPOB (OJUBUHMIXIOPHU U JP.).

JLp.Nel «DepmenmamusHoe pacujenienue nepokcuoa 6000po0a 8 MKAHAX OP2AHUIMAY
IL.p.Nel «Onpeoenenue Kpaxmana 6 pacmumenbHvlx KIemKaxy
Il.p.Ne2 «Pewenue 3a0au no MoaeKyIspHOU OUON02ULY
Tema 3.3 Ctpoenue u ¢pyHKIMN TpokapuoTHdeckoil kierku (1 gac)
Hapcto IIpokapuots! ([IpobsiHKN); cicTeMaTuKa U OTJENIbHbIE MPEACTaBUTEIH: [IMaHOOaKTeprH, OaKTepuu U MUKOILIa3Mbl. @opma U pazMephl
MPOKAPUOTHUYECKUX KJIETOK. CTpOeHUE IUTOIUIa3Mbl OaKTepUaTbHON KIETKH; JIOKaTu3anus GepMEHTHBIX CUCTEM U OpraHu3aius Metadbonusma y
npokapuoT. ['eHeTndeckuil anmnapar 6akTepuii; 0COOEHHOCTH peanu3aluu HacleACTBeHHON nHpopMmaui. OcOOEHHOCTH KU3HEEATEIIbHOCTH



OakTepuii: aBTOTpo(HBIC U TeTepOTPO(DHBIC OaKTepUH; adpOOHBIE M aHA3POOHBIE MUKpOOpraHnu3Mbl. CriopooOpa3oBaHKE U €r0 OMOJIOTHYECKOE
3Ha4yeHue. PasMHoxeHue, nonosoi npoyecc y bakmepuii; pekombunayuy. Mecto v pojib MPOKAPHOT B OMOIIEHO3aX.

o Jemoncmpayus. CxeMbl CTpOSHHSI KJIETOK Pa3IMYHbIX IPOKApUOT.
Tema 3.4 CtpykTypHO-(yHKIIMOHATBHAS OPTraHU3aLUs KIETOK 3YKapHuoT (6 4acoB)
[{uTonnasma sykapuoTHUECKON KIeTKH. MeMOpaHHbIN MPUHIMIT OPraHU3aUH KIETOK; CTPOEHHE ONOJIOrHUecKoi MeMOpaHbl, MOp(OJIOrHIecKue 1
(GyHKIMOHATIBLHBIE OCOOCHHOCTH MEMOPAH Pa3IUYHBIX KIETOYHBIX CTPYKTYp. OpraHesuibl HUTOIIa3Mbl, UX CTPYKTypa U ¢pyHkiuu. HapyxHas
LUTOIUIa3MaTH4ecKas MeMOpaHa, SHA0IUIa3MaTHUeCKas CEeTh, anmapar [ oJb1Ku, TM30COMbI; MEXaHU3M BHYTPHUKJIETOYHOTO IHUILEBAPEHUSL.
MHUTOXOHIPHH — SHEPTeTUIECKHUE CTAHIIUH — KJIETKH; MEXaHU3MbI KIIETOUYHOTO JAbIXaHusl. PHOOCOMBI M MX ydacTue B MPOLECCcax TPAHCIISAIHH.
Knerounslii nentp. OpraHouipl ABUKEHUS: KIYTUKU U pecHUUYKH. [{uTockener. CnenuanbHble OpraHOU/Ibl LIUTOIUIA3Mbl: COKPATUTENIbHbIE BAKyOJId U
np. BzaumopeiicTBue opraHou10B B o0ecrieueHuu nporeccoB Mmetadonusma. OcoOEHHOCTH CTPOEHHUS PACTUTENbHBIX KJIETOK; BAKYOJIU U IJIACTH IbI.
Bunsl mitactu; Mx cTpykTypa u QyHKIHMOHaNIbHBIe ocoOeHHOCTH. KieTounas crenka. OcoOeHHOCTH CTPOEHHsI KJIETOK IpuOoB. BritoueHus, 3HaueHne
U poJib B MeTabomm3Me KIeToK. KileTouHoe siipo — HEHTp YIpaBiIeHUs )KU3HEACITEIbHOCTHIO KIETKH. CTPYKTYPBI KIIETOYHOTO SIpa: siAepHast
000J104YKa, XpOMaTUH (F€TepOXPOMATHH U 3yXpOMAaTHH), AapbIiko. Kapuomiasma; XUMHYECKUH COCTaB U 3HAYEHUE JUISl dKU3HEAEATEIIbHOCTH sIIpa.
JuddepennnanpHas ak THBHOCTh TEHOB; 9YXPOMaTHH. XpOMOCOMBL. CTPYKTypa XpOMOCOM B pa3iIMYHbIC IEPUO/IbI )KU3HEHHOTO ITUKJIA KJIETKH;
KapHOTHIL, OHATHE O TOMOJIOTUYHBIX XpOMocoMax. JIummonHbli U rarmaouaHbii Habopsl xpomocoM. Kiterounsie TexHonoruu. CTBOJIOBbIE KIETKH U
MEPCIEKTUBBI UX TPUMEHEHUs B Ononoruu u Menuiae. KiioHnpoBaHne pacTeHUH U KHUBOTHBIX.

o Jemoncmpayus. Moaenu kieTku. CXeMbl CTPOEHUS! OPraHOUIO0B PACTUTEIBHON M )KMBOTHON KJIeTOK. MUKpomnpenapaTsl KJI€TOK pacTeHUH,

KUBOTHBIX U OJJHOKJICTOYHBIX TPHOOB.

JL.p.Ne2 «M3y4yeHue cTpoeHus! paCTUTENbHOM 1 )KUBOTHOM KJIETOK I1OJT MUKPOCKOITOM).
I1.p.Ne3 «HaOnronenue 3a IBUKEHHUEM IUTOILIA3Mbl B PACTUTEIIBHBIX KIIETKAX)
I1.p.Ne4 «CpaBHeHuUE CTpOEHUs KJIIETOK pacTeHU, )KUBOTHBIX, TPHOOB U OAKTEPHID».
Tema 3.5 OOMeH BelecTB B KieTke (MeTabonusm) (8 gyacoB)
OOMeH BellecTB U NpeBpallleHHe SHEPTUH B KJIETKE — OCHOBA BCEX MPOSBICHUN ee XKU3HenesTenbHoCcTH. Katanutuueckuil Xxapakrep peakiuii oOmMeHa
BenlecTB. KoMnaprmeHnTanuzanus nporeccoB MeTadboan3Ma 1 JIoKanu3amus cneunuueckux GepMeHToB B MEMOpaHax ONpeaeseHHbIX KIETOYHbBIX
CTPYKTYp. ABTOTpOdHBIE U TeTepoTpodHbIe opranu3Mbl. [Inactuueckuii 1 sHepreTndeckuil oOMeH. Peanuzaius HacaeICTBEHHOM HH(pOpMAIIHH.
buonoruueckuii cuHTe3 OENIKOB U Opy2UX OpeaHuyecKux MoneKyn B KieTke. TpaHCKpUIIIus; €€ CYIIHOCTh U MexaHu3M. [Iporieccunr
uPHK;6uonocuueckuii cmoicn u 3nauenue. TpaHCTSIUS; CYIIIHOCTh U MEXaHU3M. DHEPreTUYeCKuii oOMeH; cTpyktypa u dyakunn ATD. Drams
HHEepreTudeckoro ooMeHa. [1oroToBUTENBHBIH 3TaIl, POJIb JIN30COM; HETOJIHOE (OecKucIopoHOe) paciierieHue. [1oaHoe KucIopoJHOe OKUCIICHHUE;
JIOKaJIM3alMsl IPOLIECCOB B MUTOXOHIpUsIX. ConpsikeHHe pacillelIeHHsl TIII0K03bI B KJIETKe ¢ pacnagoM u cuHTe3oM AT®. dotocunTes; cBeToBas (aza
¥ 0COOEHHOCTH OpPTaHU3aIlUH TUIAKOUIOB T'paH, SHEpreTHuecKas IeHHOCTh. TeMHOBas ¢a3a (poTocuHTE3a; MPOLEcChl TEMHOBOI (a3bl;
WCTIOJIh30BaHUE SHEPTHH. XeMOCHHTE3. [ [pUHIMITEI HEPBHOM M SHIOKPUHHOHN PETYIISAIINH POILIECCOB MPEBPAIICHHS BEIIECTB U SHEPTHH B KIIETKE.



o Jlemoncmpayus. CXeMbl IyTel MeTaboau3Ma B KJIETKE. DHEPreTHYSCKU 0OMEH Ha MpUMepe pacileruieHus ITroKo3bl. [1nacTudyeckuii oOMeH:

O6uocunres 6enka u GoTocuHTe3 (MOACTH-AMIUIMKALNHT ). CXeMbl, OTpaXKaloLIie TPUHIUIBI PETryIISAIUN MeTab0IM3Ma Ha YPOBHE LEIIOCTHOTO
OpraHu3Mma.

e I1.p.Ne5 «CpaBHeHUE TIPOIIECCOB OPOKCHUS U ABIXAHUS)

e [1p.Ne6 «CpaBHeHue mporeccoB (POTOCHHTE3A U XEMOCHHTE3a»
Tema 3.6 )Ku3HeHHBIN UK KJIETOK (2 yaca)
Knerku B MHOTOKJIETOUHOM opranu3me. IlonsaTre o quddepeHpoBKe KIETOK MHOTOKJIETOYHOI0 opranu3ma. JKU3HeHHbIH UK KieTok. TkaHu
OpraHu3Ma C pa3HOi CKOPOCTHIO KIIETOYHOTO OOHOBJICHHS: OOHOBIISIOLINECS, pacTyIlue U cTabuibHbIe. Pa3MHOXKEHHE KIETOK. MUTOTHYECKHAN ITHKII:
uHTepda3a — Nepuo] MOArOTOBKH KJIETKU K JeieHuto, peaymuukanus JJHK; Mutos, ¢pa3el MUTOTHUECKOTO AETICHUS U PeoOpa3oBaHMs XpOMOCOM B
HUX. Mexanusm o6pazosanus eepemena 0esleHus U pacxorcoeHuss 004epHUxX XxpomMocom 6 anaghaze. buomorndeckuii cMpIci MuTo3a. bronornyeckoe
3Ha4YeHHe MUTO3a (Oecronoe pa3sMHOXKEHUE, POCT, BOCIIOJIHEHUE KJIETOYHBIX IOTEPh B (PU3UOJIOIMUYECKUX U MaTOJOTHUECKUX ycioBusax). [lonstue o
perenepanuu. Hapyuwienus unmeHcugHoCmuy Kiemou4Ho20 pasmMHONCeHUS U 3a001e6aHUS YeN08eKa U HCUBOMHBIX. MpoduyecKue A36bi,
0obpoxauecmeentble U 3710KA4ecCmeeHHble ONYX0U U Op.

o Jlemoncmpayus. MUTOTHUECKOE JI€JIEHUE KJIIETKH B KOPEILIKE JIyKa [0 MUKPOCKOIIOM U Ha cxeMme. ['ucTonoruueckue npenapaTsl pa3indHbIX
TKaHEeW MJIEKONUTAIUX. CXEeMbI CTPOEHUS PACTUTENBHBIX U KUBOTHBIX KIIETOK Pa3JIU4HbIX TKaHEH B nipouecce aeneHusd. Cxemsl myTen
pereHepanyy OpraHoB U TKaHEH y KUBOTHBIX Pa3HbIX CUCTEMATUYECKUX IPYIII.

o JL.p.Ne3 «M3ydyenue a3 MUTO3a B KJIETKAX KOPELIKa JTyKa»

Tema 3.7 Heknerounsie popmsl sxu3Hu. Bupycsl un 0akrepuodaru (1 gaca)

Bupycsl — BHyTpHKIIETOUHBIE TApa3UThl HA TEHETHYECKOM ypoBHE. OTKpbITHE BUPYCOB, MEXaHU3M B3aMMOIECHCTBHSI BUpYCa U KIETKH, NHPEKIIMOHHBIN
npouecc. BepTukanbHblil 1 TOPU30OHTAIBHBIN THII NT€peaul BUPYCOB. 3a00sIeBaHMs )KUBOTHBIX M PACTEHUM, BbI3bIBacMbIe BUpycamu. BupycHble
3a0oJeBaHus, BCTpeyaronyecs y yenaoBeka; rpumni, renatut, CITN/]. baktepuodarmu.

o Jlemoncmpayus. Moaenu pa3inyHbIX BUPYCHBIX YyacTHIl. CXeMbl B3aUMOJICHCTBUS BUPYCa U KJIIETKH [TPU TOPU30HTAIIBHOM M BEPTUKAILHOM
Tune nepenadn MHGekun. CxeMsbl, OTpaXkarolue MpoLecc pa3BUTHs BUPYCHBIX 3a00JI€BaHUM.

Tema 3.8 Knerounas reopus (2 yaca)

Knerounas Teopusi ctpoenust opranusmoB. Mcropus pa3sutus kierouHot Teopuu; pabotsl M. lnelinena, T. I1IBanna, P. Bpoyna, P. Bupxosa u
Opyrux ydeHblX. OCHOBHBIE MOJIOKEHUS KJIETOUYHOM TEOPUHU; COBPEMEHHOE COCTOSIHUE KIETOYHON TEOPHH CTPOEHHUSI OpraHU3MOB. 3HaUEHUE
KJIETOYHOM TEOpUU AJIsl pa3BUTHS OMOJIOTHH.

o Jlemoncmpayus. buorpaduun y4eHbIX, BHECIIMX BKJIAJ] B pa3BUTHE KJIETOYHON TEOPHUH.

e Ocnoguvie nonsimus. OpraHnyeckue 1 HEOpraHU4YEeCKHEe BEIIECTBa, 00pa3yIolue CTPYKTYpHbIe KOMIIOHEHT KJeToK. [Ipokapuotsl: 6akTepuu u
CHHE-3€eJIeHbIe BOJIOPOCIH (IIHaHOOAKTEepHH). DYKapHOTHUECKas KJIETKa; MHOr0o0pa3ue 3yKapuoT; KJIETKU OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
opranu3mMoB. OcoOEHHOCTH PacTUTEIbLHON U )KMBOTHOM KJIETOK. SIJpo U LMTOIIIa3Ma — IJIaBHbIE COCTABHbIE YaCTH KJIETKH. OpraHou bl
uTOIUIa3Mbl. BrirtoueHus. XpoMocoMbl, UX cTpoeHue. JIUIIouAHbIN U TatuionaHbi Habopsl xpomocoM. Kapuorun. JKuzHeHHbIH UK



KJIeTKA. MUTOTHYECKHI HKKIT; MUTO3. bronorudeckuii cMpici MuTo3a. buonorudeckoe 3HaueHre Muto3a. [1ojgoxkeHus K1eTouHOl Teopun
CTPOEHMS OPTaHU3MOB.

e Vmenusa. OObACHATH PUCYHKU U CXEMBI, IIpe/ICTaBICHHbIC B yueOHUKe. CaMOCTOSITENIFHO COCTABIIATH CXEMbI IIPOIIECCOB, TPOTEKAIOIIUX B
KJIETKE, U JIOKAJIM30BaTh OTACJIbHBIC UX ATAIbl B PA3JIMYHBIX KJIETOUHBIX CTPYKTypax. NumocTpupoBaTh OTBET IPOCTEUIIMMU CXEMAMU U
PUCYHKAMHM KJIETOUHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM U HU3TOTOBJIATH MIPOCTEHIIINE MTPernapaTsl AJi1 MUKPOCKOIIUYECKOTO UCCIIET0BaHUS.

e Medxcnpeomemnuie céazu. Heoprannueckas xumusi. Xumudeckue cBsizu. Ctpoenue BeniectBa. OKUCIUTENFHO-BOCCTAHOBUTELHBIC
peakuuu. Oprannyeckas xumus. [[puHIUIBI OpraHU3aIlii OPraHuYeCKUX COeTUHEHUHN. YTIIeBOAbI, JKUPBI, OEITKU, HYKICHHOBBIC
kucioThl. ®usuka. CBOMCTBA KUIKOCTEH, TEIIJIOBBIC SBICHHS. 3aKOHBI TEPMOIMHAMUKH.

e K.p.Ne3 «CtpoeHHe U XUMUYECKUI COCTaB KIIETKU»

PA3/IEJI4  Pa3mHOXXeHHE OPTraHU3MOB (5 4acoB)

Tema 4.1 becrionoe pa3aMHOKEHHE PaCTCHUH U )KMBOTHBIX (2 4aca)

®opMbI 6ECTIONOr0 Pa3MHOKEHHS: MUTOTHUECKOE JETICHHE KIETOK OJHOKIIETOYHBIX; CIIOPOOOpa30OBaHKE, TTOYKOBAHUE Y OJHOKIICTOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; BETr€TaTUBHOE pa3MHOKEHHE. bUoNIornueckuil CMbICI M SBOJTIOIIMOHHOE 3HaUEHUE O0ECIOIOr0 pa3MHOKECHHSL.

o Jlemoncmpayus. CriocoObl BEr€TaTUBHOTO Pa3MHOXEHUS IJI0I0BBIX JEPEBbEB U OBOLIHBIX KYJIbTYp. CXEMbl U pPUCYHKH, I0Ka3bIBAIOLINE

MMOYKOBAaHUE APOXKIKEBBIX TPUOOB U KUILIEYHOMOIOCTHBIX.
Tema 4.2 [lonoBoe pazMHOx)eHUE (3 YacoB)
[TonoBoe pa3MHOXkEHUE PAaCTeHU U )KUBOTHBIX. [lo10Bast cuctema, Opransl OJIOBOIO pa3MHOKEHHUs MileKonuTaromux. ['amerorenes. [lepuoast
o0Opa3oBaHMs MOJOBBIX KJIETOK: pa3MHOXeHHe U pocT. [lepron co3peBanus (Meiio3); mpodasa | u mpoueccsl, B Hell MPOUCXOIAIINe: KOHBIOTAIHS,
KpOCCHHTOBEp. MeXaHu3M, TeHeTHYEeCKHE MOCIECTBUS U OMOIOTHYECKU CMBICT KPOCCHHTOBepa. bruonornueckoe 3HaueHne U OUOJIOTHYECKUN CMBICIT
Meiio3a. [lepnon hopMupoBaHUs MMOJIOBBIX KJIETOK; CYIIIHOCTh U 0COOEHHOCTH TeueHuss. OCOOEHHOCTH criepMaToreHesa u oporeresa. OceMeHeHue u
orioIoTBopeHue. MoHo- U monucrepmus; buonornueckoe 3HaueHue. HapyxHoe v BHyTpeHHee orioioTBopeHue. [laprenorenes. Pa3BuTtie moinoBbIx
KJIETOK Y BBICIIUX PACTEHUI; IBOMHOE OIJIOJOTBOPEHHE. DBOIIOIMOHHOE 3HAUEHHE TI0JIOBOTO Pa3MHOKEHHUS.

e Jlemoncmpayus. MuxpornpenapaTsl ailiekaeTok. Cxema CTpOeHHUs CIIepMaTO30MI0B PA3IMUHbIX )KUBOTHBIX. CXEeMBbI U PUCYHKH,
MpeICTaBISIONINE pa3HOO0pa3e MOTOMCTBA y OJIHOM Hapbl pOUTENEH.

e OcHoguvie nonamus. MHoroo0pasue GpopM 1 pacrpocTpaHEHHOCTh OECIIONOro pa3MHOXKeHHs. buonoruueckoe 3HaueHne 0ecroaoro
pa3MHoxeHud. [TonoBoe pa3mMHOKeHUE U ero Ouosornyeckoe 3HaueHue. Oprasbl MOJIOBOM CUCTEMbI; IPUHIUIIBI UX CTPOEHUS U TUTHEHA.
I"amerorenes; Meiio3 u ero Ouonornyeckoe 3HaueHne. OceMeHeHre U OIJI0JOTBOPEHHE.

e Vmenus. OOBACHATD MPOIIECC MEH03a U APYTUE ITAIBI 00pa30BaHUS MOJIOBBIX KIETOK, UCIIONB3YS CXEMbI U PUCYHKU U3 YUeOHUKA.
XapakTepru30BaTh CYITHOCTb OECMOJIOr0 U MOJOBOTO Pa3MHOKEHUS.

e Meosicnpeomemnvie céa3u. Heoprannueckass Xumus. 3aminuta IpUPOIbI OT BO3IEHCTBUS OTXOI0B XUMUYECKUX
npou3BoJicTB. dusnka. DnekTpomaruutHoe nosie. Monusupyroiiee uzydyeHue, MoHsITHE O 103€ U3ITyYeHHUs U OMOJIOTHYECKOM 3alluTe.

e [1p.Ne7 «CpaBHeHHE TPOLIECCOB MUTO3a U MEH03a»

o [1p.Ne§ «CpaBHeHHE TTPOIIECCOB OECITOJIOTO U TTOJIOBOTO PA3MHOKEHUS



e [I.)p.Ne9 «CpaBHeHHE NIPOLIECCOB OILUIONOTBOPEHNUS y IBETKOBBIX PACTECHUH U IIO3BOHOYHBIX KUBOTHBIX)
o K.p.Ned «Pa3mHO)KEHUE OPTaHU3MOB»

PA3JIEJI 5 WaauBuayansHOE pa3BUTHE OpraHu3MoB (13 gacoB)
Tema 5.1 DMOproHaIbHOE pa3BUTHE KUBOTHBIX (5 4acoB)
Tunel AALEKIETOK; MOISIPHOCTD, PACIpeIe/IEHUE KEJITKA U TeHETUYECKUX JleTepMUHAHT. O00JI0UKY sii11a; aKTUBAaLMs OIJIOJOTBOPEHHBIX AHIEKIETOK
K pa3BuThio. OCHOBHBIE 3aKOHOMEPHOCTHU Jpo0JIeHus; 00pa3oBaHKHE OJHOCIONHOTO 3apo/ibliia — OjacTyinbl. ['acTpynanus; 3aKkOHOMEPHOCTH
00pa3oBaHMs IBYCIOHHOIO 3apObIIIa — FacTPYJbl. 3apoJIbILIeBbIe IUCTKU U UX AajbHelmas quddepennmpoka. [lepBudnblii opranorenes
(melipynanus) u ganpHewmas qudGepeHIpoBKa TKaHEH, OPTraHOB M CUCTEM. Perymsiust SMOPHOHAIBHOTO Pa3BUTHS;, JETEPMHUHAIUS U
SMOpHOHaNIbHAS UHAYKLUA. Poib HEpBHOM 1 SHIOKPUHHOM cUCcTEM B 00ecrieueHMH SMOPHUOHAIBHOIO Pa3BUTHsI OPraHU3MOB. Y IIPaBICHUE
Pa3MHOKEHHUEM PACTCHUH M )KUBOTHBIX. MICKyCCTBEHHOE OCEMEHEHHE, OCEMEHEHue IN vitro, nepecaka 3apopiieii. KiionnpoBanue pacteHul 1
’KMBOTHBIX; IEPCIIEKTUBBI CO3/IaHMs TKAHEH U OPraHOB YelIOBEKa.

o Jlemoncmpayus. CpaBHUTEIbHBIM aHaIN3 3apO/IbILICH MO3BOHOYHBIX HA Pa3IMYHbIX 3Talax SMOPHUOHAIBLHOrO pa3BuTUd. Moaenu sMOprHoHOB

JAHLIETHUKA, JIATYIIEK WX APYTUX )KUBOTHBIX. TabIuIbl, HIUTIOCTPUPYIOIIHME OECIOI0E U M0JIOBOE Pa3MHOKEHHE.

Tema 5.2 [TocTaomMOpHOHAIEHOE Pa3BUTHE )KUBOTHBIX (2 daca)
3aKOHOMEPHOCTH MOCTIMOPHOHAILHOTO NIepuo/ia pa3BuTHs. HenpsMoe pa3BuTHe; NOIHBIN U HEMONHBIH MeTamMopdo3. bronornyeckuii cmMbici
pa3Butus ¢ meramopdo3om. CTaguu nocTIMOPHOHAIBHOTO pa3BUTHUS (JIMUMHKA, KYKOJIKa, uMaro). [Ipsimoe pa3BuTHe: 10penpoyKTUBHBIMN,
PENnpOayKTUBHBIN U MOCTPENPOYKTUBHBIHN nepuoabl. CTapeHue U CMepTh; OMOJIOTHS TPOJOIKUTEIEHOCTH JKU3HU.
Jemoncmpayus. Tabnuiibl, HIUTIOCTPUPYIOLIHME Mpoliecc MeTaMop(03a y WIEHUCTOHOTMX U MO3BOHOYHBIX (’KECTKOKPBUIbIE U YeLTyHYaTOKPBUIbIE,
amuoun).
Tema 5.3 OHTOTEHE3 BHICHINX pacTeHuH (3 yac)
buonoruyeckoe 3HaueHHEe ABOMHOIO OIMJIOAOTBOPEHHS. DMOPHOHAIBHOE Pa3BUTHE; AETICHUE 3UTOTHI, 00pa30BaHNe TKaHEeH 1 OpPraHoOB 3apO/IbIIIa.
[TocTambOpuonansHoe passutue. [Ipopactanue cemsH, nudpepeHnnpoBka OpraHoB U TKaHel, popMUpoBaHUE TOOETOBOM M KOPHEBOU CUCTEM.
Perynsauus pa3BuTus pacTeHU; GUTOrOPMOHBI.
Hemoncmpayus. Cxembl SMOPHOHAIBHOTO U TIOCTAMOPHUOHAIILHOTO PA3BUTHS BBICIIUX PACTEHHM.
Tema 5.4 O6mue 3akoHOMepHOCTH OHTOTeHe3a (1 Jac)
CxopicTBO 3apoabliiei 1 sMOpHOHaIbHas AMBepreHuus npusHakoB (3akoH K. bapa). buorenernueckutii 3akon (3. ['ekkens u K. Mromnnep). PaboTsr
akanemuka A.H. CeBeprioBa, HOCBAIIEHHbIE YMOPHOHAIBHON N3MEHUYMBOCTHU (M3MEHYMBOCTH BCEX CTaIMH OHTOI€HE3a; KOHCEPBATUBHOCTh PAHHUX
CTauil HSMOPHUOHAIILHOTO Pa3BUTHS; BOSHUKHOBEHNE U3MEHEHUH KakK Mpeo0pa3oBaHue CTalui pa3BUTHS U MOJHOE BHINAICHNUE IPEIKOBBIX

IIPU3HAKOB).
o Jlemoncmpayus. Tabnuua, oTpaxkaronias CX0ACTBO 3apo/ibliliel TO3BOHOYHBIX KUBOTHBIX. CXeMbI MPpeoOpa30oBaHMsl OPraHOB U TKaHEU B
¢dunorenese.

Tema 5.5 Pa3BuTue opraHM3ma M OKpyKatowas cpeaa (3 yaca)



Ponb axTopoB okpyxkaromieil cpeapl B SMOPHOHATIBLHOM U TOCTAIMOPHUOHAILHOM pa3BUTUU opraHu3Ma. Kputnueckue nepuoibl pa3Butus. BnusHue
M3MEHEHUI TOMEO0CcTa3a OpraHu3Ma MaTepy U IUI0/Ia B Pe3yIbTaTe BO3ICHCTBUS TOKCHYHBIX BEHIECTB (Ta0AYHOTO JIbIMA, AJTKOTOJIS, HAPKOTUKOB H T.]1.)
Ha X0 SMOPHUOHAIBHOTO U MOCTIMOPHOHATIBHOTO IEPUOOB Pa3BUTHUS (BpOXkKIECHHBIE ypoacTBa). [loHATHE 0 perenepannu; BHyTPUKIETOUHAS,
KJIETOYHAs!, TKAHEBas ¥ OpraHHasi pereHepaius. IBOJIONHS CIIOCOOHOCTH K PEereHePaliy Y MIO3BOHOYHBIX KHBOTHBIX.
o Jlemoncmpayus. ®otorpadun, oTpaxaroliye NocaeACTBUs BO3AeHCTBUSA (DaKTOPOB Cpelibl Ha pa3BUTUE OPraHn3MOB. CXEMbl U CTATUCTUYECKUE
TAOJUIIBI, TEMOHCTPHUPYIOIIHNE TTOCIEACTBHSI YIOTPEOIECHUS alIKOT0JIsl, HAPKOTHKOB M Ta0aKa Ha XapaKTep pa3BUTHS MPU3HAKOB U CBOWCTB Y
MIOTOMCTBA.
e OcHogHnble noHamus. ITanbsl SMOPUOHAIBHOTO PA3BUTHS PACTEHHUM U KUBOTHBIX. [leprnoapl mocTaMOpHOHANIBHOTO pa3BUTHs. buonornyeckas
MPOJOIKUTENBHOCTD KU3HU. BiMsiHMe BpeIHBIX BO3ICHCTBUI KypeHHs, yIOTpeOIeHUsI HAPKOTUKOB, alIKOTOJIs, 3arpsA3HEHUsT OKpYKarolen
Cpelbl Ha pa3BUTHE OpraHru3Ma U MPOAOJIKUTEIHLHOCTD KU3HHU.
e Vmenus. OObACHATD MPOLIECC PA3BUTHS )KUBBIX OPraHU3MOB KaK Pe3yabTaT MOCTEICHHON pealn3alii HacaeACTBeHHON HHPOPMAIIHH.
Pa3znnuath 1 0XapakTepru30BaTh Pa3IMUHBIC IEPHOBI OHTOTCHE3a U YKA3bIBaTh (PaKTOPHI, HEOJIATONPHUATHO BIHSIONINE HA KAXKIBIH U3 ITAIOB
pa3BUTHSL.
o Mexcnpeomemusie céasu. Heopranmdeckass Xumusi. 3aiyTa IpUPOIbI OT BO3AEHCTBUS OTXO0I0B XUMHUYECKUX
npou3BoicTB. Dusnka. DnekTpomaruutHoe nosie. MoHusupyroliee nu3nydyeHue, MoHsATHE O 103€ U3TyYeHHUS U OMOIOTUYECKOM 3alluTe.
o K.p.NoS «MnauBuayanbsHOE pa3sBUTHE OPraHU3Ma
PA3JIEJI 6 OCHOBBI TCHETHUKH U CEIEKINH (27 4acoB)
Tema 6.1 Ucropus npencraBieHui 0 HACIEACTBEHHOCTH U U3MEHYUBOCTH (2 yaca)
[IpeacraBnenus ApeBHUX O POACTBE U XapaKTepe Nnepeaadn MPU3HAKOB U3 MOKOJIEHUS B MOKOJIEHUE. B3risapl cpeIHEBEKOBBIX YUEHBIX Ha MPOLIECCHI
Hacjea0BaHus npu3HakoB. Mctopus pazsutus renetuk. OCHOBHBIC MTOHATHA reHeTUKH. [Ipu3HaKu U CBOMCTBA; TE€HBI, aJUICJIbHBIC TCHBI.
['OMO3UTOTHBIE U TETEPO3UTOTHBIE OPraHU3Mbl. [ eHOTUT U peHoTun opranuzma. ['eHodon.

o Jlemoncmpayus. buorpaduu BUIHEUIINX T€HETUKOB.
Tema 6.2 OcHOBHBIE 3aKOHOMEPHOCTH HaCIeICTBEHHOCTH (14 4acoB)
MonekynsapHas CTpyKTypa reHa. [ eHbl CTpyKTypHBbIE U peryisiTopHble. [101BHKHBIE TeHETUUECKHUE DJIEMEHTHI. Perymsius skcnpeccun reHoB Ha
ypoBHEe TpaHcKpuniuu, mporeccuara uPHK u tpancisuun. XpomocomHas (siaepHasi) © HEXpOMOCOMHas (IIUTOTUIa3MaTUYECKas) HACIEICTBEHHOCTb.
CBs13p MEXly TEHaMH U NPU3HAKaMU. 3aKOHOMEPHOCTH HACJIE0BaHUS IPU3HAKOB, BIABICHHBIC ['. Menaenem. [ 'ubpumonorudeckuii MeTo H3ydeHUs
HacJeACTBEHHOCTH. MoHoTHOpHIHOE cKkpemuBanue. [lepBriii 3akoH Menens — 3aKkoH JoMUHUpOBaHue. Bropoii 3akon Menzens — 3aKkoH
pacmerienus. [ToHOe 1 HEMOIHOE TOMUHUPOBaHKE. 3aKOH YUCTOTHI TAMET U €T0 IIUTOJIOrHYecKoe 000CHOBaHUE. MHOKECTBEHHBIE alIeTH.
AHanusupytoiee ckpeniuBanue. JJuruOpuaHoe v MoTUruOpuaHOe CKPEITMBAaHNE; TPETUN 3aKOH MEeH el — 3aKOH He3aBHCHMOT0 KOMOMHUPOBAHHS.
XpoMOCOMHasi TEOpUSl HACIEACTBEHHOCTH. [ pymibl cierienus reHoB. ClenieHHoe HacaeqoBaHue npu3HakoB. 3akoH T. Moprauna. [loiaHoe u
HETOJIHOE CLETUICHUE T€HOB; PACCTOSHUE MEXy T€HaMU, PacOJIOKEHHBIMU B OJJHOM XPOMOCOME; T€HETUYECKHUE KapThl XpOMOCOM. ['eHeTnueckoe
onpeeleHue 10J1a; TOMOTaMEeTHBIN U reTeporaMeTHbI NoJl. ['eHeTnueckas CTpyKTypa MojoBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CIETUIEHHBIX C
mosioM. ['eHOTHIT Kak 1el0CcTHas cucteMa. B3anmoelicTBre ayuieNbHBIX (IOMUHUPOBAHUE, HETIOIHOE IOMUHUPOBAHUE, KOJOMHUHUPOBAHHUE U



CBEPXJOMUHHUPOBAHNE) U HEAJUIETbHBIX (KOMILJIEMEHTAPHOCTD, AMKICTAa3 U MOJIMMEpPHsI) TeHOB B ONpeesieHnu npu3Hakos. [1neiiorpomnus.
DKCIPECCUBHOCTh U IEHETPAHTHOCTh T'€HA.

o Jlemoncmpayus. KapTel XxpOMOCOM uenoBeKa. POIOCIOBHBIE BBIIAOIIMXCS IPEACTABUTENEH KYJIbTYPBI.

o [l.p.Nel0 «CocraBieHue cXxeM CKpEIIUBAHUS

e [1p.Nell «Pemienne reHETHYECKUX 3a7a49 HA MOHO- M IMTHOPUTHOE CKPEIIMBAHUE)

o [l.p.Nel2 «PemieHne reHeTUYECKUX 33/1a4 HAa IPOMEXKYTOUHOE HACJIEI0BAaHUE IIPU3HAKOBY

o [1p.Nel3 «PemeHue reHETHUYECKUX 3aa4 Ha CLEIJIEHHOE HACJIEI0BAaHUE)

o [1p.Nel4 «Pemmenue reHETHUECKUX 3a7]a4 HA HACIEAOBaHHUE, CIICTUICHHOE C TTOJIOM»

o [l.p.Nel5 «PemieHue reHeTUUECKUX 3a/1a4 HA B3aMMOJCHCTBUE TEHOBY
Tema 6.3 OcHOBHbBIE 3aKOHOMEPHOCTH U3MEHYUBOCTHU (6 4acoB)
OcHoBHbIe (OPMBI U3MEHUUBOCTH. | eHOTHIIMYECKast H3MEHUNBOCTh. MyTanuu. [ 'eHHbIe, XpOMOCOMHBIE 1 TeHOMHbIe MyTanuu. CBONCTBA MyTaIluii;
COMAaTUYECKUE U FeHepaTUBHbIE MyTaluu. Hetimpanvnole mymayuu. [lonyneranbHble U JieTanbHble MyTaluu. [IpudunHbI 1 yacTOTa MyTalui;
MyTareHHbIe (PaKTOPbI. DBOJOIIMOHHAS POJIb MYTallHii; 3HAYEHUE MYTAIMH JJIsl MPAKTUKH CEJIBCKOT0 X03s4iCcTBa U OnoTexHonoruu. KomOnuHaTuBHas
W3MEHYUBOCTh. Y POBHU BOSHHUKHOBEHHUSI PA3IMYHBIX KOMOWHAIIUM I€HOB U UX POJIb B CO3/IaHUM T€HETUYECKOTO pazHooOpasus B mpeiesax Buaa
(KpocCUHTOBEp, HE3aBUCUMOE PACXOKACHHE TOMOJIOTMYHBIX XPOMOCOM B MIEPBOM U JOYEPHUX XPOMOCOM BO BTOPOM JCNIEHUH Mei03a,
OTUIOZIOTBOPEHHE). DBOIIOIMOHHOE 3HAYCHUE KOMOMHATUBHON NU3MEHUUBOCTH. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HAaCIeACTBEHHOM n3MenunBoctu H. .
BapunoBa. ®enorunuueckas, uiv Moau(UKaIMOHHAs, I3MEHUYUBOCTh. PoJb yCIOBUI BHEIIHEH cpelibl B PA3BUTUH U TIPOSBICHUH MIPU3HAKOB U
cBoiicTB. CBolicTBa MOM(DUKAIIHI: ONIPEIETIEHHOCTh YCIOBUSMHU CPEJIbl, HAIIPaBJIEHHOCTb, IPYNIIOBOM XapakTep, HeHacleayeMocTb. CTaTucTuyeckue
3aKOHOMEPHOCTH MOAN(PUKAIIMOHHON H3MEHYMBOCTH; BApUALIMOHHBIN PSIl M BapuallMOHHAas kpuBast. HopMa peakiiuu; 3aBUCUMOCTb OT T€HOTHIIA.
VYrpasineHue JOMUHUPOBAHUEM.

o Jemoncmpayusa. Ilpumepbl Mo (UKATMOHHOW N3MEHUHUBOCTH.

o JI.p.Ned «3yueHue n3BMEHUUBOCTU.

o JLp.Ne5 «IlocTpoenue BapualiMOHHOW KPUBOM (pa3Mephl IMCTHEB PACTEHUH, AHTPOIIOMETPUYECKUE TaHHBIE YUALTUXCS).
Tema 6.4 I'enetuka venoBeka (2 vaca)
MeTob1 U3y4eHHs HACIEeICTBEHHOCTH YelIOBEKa: TeHeaTOTHIECKI, OM3HEIOBhIN, IUTOTeHEeTHYECKH U Ap. [ 'eHeTHYeckne KapThl XpOMOCOM
yenoBeka. CpaBHUTENbHBIN aHAIN3 XPOMOCOM YEJIOBEKA U YEJIOBEKOOOPa3HbIX 00€3bsH. XapaKTep HACIeI0BaHUs IPU3HAKOB Yy YejoBeka. [ eHHbIe U
XpPOMOCOMHbBIE aHOMAJIMH Y€JI0BEKa U BbI3bIBaeMble UMU 3a00JeBaHus. [ eHeTHUecKkoe KOHCYIbTHPOBaHUE. [ eHeTHYecKoe pOACTBO YeIOBEUECKHUX pac,
UX OMOJIOTUYeCKasi paBHOIEHHOCTb.

o Jlemoncmpayus. XpoMOCOMHBIE aHOMAJIMH YEJIOBEKa U UX (PEHOTUITUYECKUE POSBICHHUS.
o [Ip.Nel6 «Pemenue 3a1a4 Ha UCCIAETOBAHUE POJOCIOBHBIX
Tema 6.5 Cenexuus KUBOTHBIX, PACTEHUN 1 MUKPOOPIaHU3MOB (4 Jaca)



LleHTpBI IPOMCXOMKAECHUS U MHOT000pa3us KylnbTypHbIX pacteHuil. Copt, mopoja, mramMMm. MeToibl CeJIeKINN PaCTeHUI U AKUBOTHBIX: OTOOP U
ruOpuau3anys; Gopmel 0T60pa (MHAUBUIYAIBHBIN U MaccoBbIil). OTnaneHHas ruOpUAN3aLus; sIBIEHHE rereposnca. VICKycCTBEHHBIN MyTareHes.
Cenexuus MUKpOOPraHU3MOB. BHOTEXHOJIOTUS ¥ T€HETHYECKAs MHKEHEpUs. TpaHCreHHbIE paCTCHMS; T€HHAs U KJICTOYHAsl NHKEHEPUS B
KUBOTHOBOJICTBE. JOCTH>KEHNS U OCHOBHBIE HAIIPaBJIEHUSI COBPEMEHHOM CENEKIMU. 3HAaUEHNUE CEJIEKIUU JUIsl pA3BUTHS CEIbCKOXO035HCTBEHHOTO
IIPOU3BO/ICTBA, MEAULIMHCKONW, MUKPOOHOJIOTHYECKOM U APYIUX OTpaciell MPOMBIIIIEHHOCTH.

o Jlemoncmpayus. CpaBHUTEIBHBIM aHAIN3 TOMAIIHUX )KUBOTHBIX, COPTOB KYJBTYPHBIX PACTEHUN U UX AUKHUX Npeakos. Komiekuun n
IIperapaThl COPTOB KYJIbTYPHBIX PACTEHHUH, OTIMYAIOIINXCSI HAUOOJIBIIEH TI0I0BUTOCTBIO.

e OcHogubie nonamus. I'en. I eHOTUI KaK cHCTeMa B3aWMOJICHCTBYIOIINX T€HOB opranu3Ma. [IpusHak, cBoicTBO, (heHOTHT. 3aKOHOMEPHOCTH
HacJIe0OBaHMs IPU3HAKOB, BbIsIBICHHbIE [ . Mennenem. XpoMocoMHas Teopus HacieACTBEHHOCTU. CLEIUIEHHOE HAacIe10BaHue; 3aK0oH T.
Moprana. ['eHeTH4ecKoe onpe/esieHre 1ojia Y )KMBOTHBIX U pacTeHuil. MI3MeHunBocTh. HacnencTBenHas U HEHACIeICTBEHHAs U3MEHYMBOCTb.
MyTranuoHHast 1 KOMOMHATHBHAS U3MEHUUBOCTh. Monudukanumu; HopMa peakiuu. Cenexkuus; rudpuausanus u oroop. Coprt, nopoja, HTaMMm.

o Vmenusa. O0bACHATP MEXaHU3MBI NIEPEIAUU IPU3HAKOB U CBOWCTB U3 ITOKOJIEHUS B IIOKOJIEHHUE, & TAKXKE BOSHUKHOBEHHE Y IOTOMKOB OTJINYUI
oT poautenbekux Gopm. CocTaBUTh MPOCTEHIINE POAOCIOBHBIE U pelIaTh FreHeTH4Yeckue 3aaa4un. [TonnMaTh He0OXOAUMOCTh PA3BUTHS
TEOPETUYECKON TEHETHKH U TPAKTUIECKOH CENEeKINH /IS TTOBBIIICHUS Y3PPEKTUBHOCTH CETLCKOXO03SHCTBEHHOTO MTPON3BOJICTBA U CHIKEHHS
ce0eCTOMMOCTH MPOJIOBOJILCTBUS.

o Meoswcnpeomemnvie ceazu. Heoprannueckass Xumus. 3aluTa IpUpobl OT BO3IEHCTBUS OTXO0/I0B XUMUYECKUX MPOU3BOoJACTB. Opranuueckas
xumus. CTpoeHne 1 QyHKIIMM OpraHndecKux MoJieKys: 6eku, HykienHoBble kucaoTsl (JJHK, PHK). ®usuka.J[uCKpeTHOCTh 37€KTPUYECKOTO
3apsaa. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeoprH. CTaTUCTUYECKHUI XapaKTep 3aKOHOB MOJIEKYJIIPHO-KUHETUYECKOM TEOpHUH.
Pentrenosckoe uznyuenue. Ilonstie o 1o3e n3nydeHus U OMOJOTHUECKON 3aIlIuTe.

e ILp.Nel7 «CpaBHUTENbHAS XapaKTEPUCTHUKA ITOPO U COPTOB

COJEPKAHUE KYPCA 11 KJIACCA
Paznen 1. OBomonuonHoe yuenue (40 yacos)
PasButue npencrasieHuil 06 3BOOIMH KUBOK Tpupoasl 10 Y. JlapsuHa (7 yacoB)
PazButue Guosioruu B 107apBUHOBCKHM epuo. ['0cmocTBO B HayKe MPEACTABICHHN 00 «M3HAYAIBHOU 11e7IECO00Pa3HOCTHY U HEU3MEHHOCTH KUBOU
npupojsl. Pabotel K. JIunHes o cuctemMaTuke pacTeHUN M )KUBOTHBIX; IPUHIMIIEI TMHHeeBckol cuctemaTtuku. Tpymsl XK. KroBse u XK. ne Cenr-
Nnepa. OBomonmonnas teopus JK. b. Jlamapka. [1epBbie pycckue 3BOIIOLMOHUCTHI.

e Jlemoncmpayus. buorpa@uu y4eHbIX, BHECIIMX BKJIaJ B pa3BUTHE IBOJIOLMOHHBIX uiel. JKusnb u nestenbHocTh JKana barucra ®pancya ae

Jlamapka.
JapBuHu3Mm (7 yacoB)
[Ipennoceiiku Bo3HUKHOBeHU yueHus Y. JlapBuHa: JOCTHXKEHHsI B 00J1aCTH €CTECTBEHHBIX HAYK, SKCIIeAULIMOHHBINA MaTepuan Y. JlapBuHa. YueHue
Y. Japsuna 06 nuckyccrBeHHOM otOope. Yuenue Y. J[apBuna o ectectBeHHOM oTOOpe. Bua — anemenTapHas SBOTIONMOHHAS equHuIa. Beeobmmas
WH/IMBUyaJIbHAS ©3MEHUYUBOCTh M U30BITOYHAS YUCIEHHOCTh TOTOMCTBA. boph0a 3a cyiiecTBOBaHNE M €CTECTBEHHBIN 0TOOD.
o Jlemoncmpayus. buorpadus Y. lapsuna. MapupyT u KoHKpeTHbIe Haxoaku Y. JlapBuHa Bo Bpems MyTelIecTBUs Ha Kopabie «buriby.



Jlabopamopnvie u npakmuueckue pabomol: 3yuenue n3mMeHuuBoCcTH. Bua u ero kputepun. Pe3ynbpTaTsl HCKyCCTBEHHOTO 0TOOpa Ha copTax
KYJIbTYPHBIX PACTEHUH.

CuHTeTHueckas Teopus 3BoIronnnd. MukposBostrorus (14 gacoB)

['eneTrKa 1 HBOJIOIMOHHAS TEOPHsL. DBOIIOLMOHHAS POJIb MyTauid. [lomymnsius — smeMeHTapHast SBOJIIOUOHHAs equHHULA. [ eHOhOH ] MOmyIAni.
WneanbHble 1 peanbHble MoMyasanuu (3akoH Xapa ui—BaiinOepra). 'enernueckue nmporecchl B nonysinusax. Pezeps HaclieAcTBEHHONW U3MEHUMBOCTH
nonysiuil. @opmel ectecTBeHHOT0 0TOO0pa. [IprcrnocobIeHHOCTh OPraHu3MOB K cpejie OOMTaHus KaK Pe3ysbTaT JEHCTBUS €CTECTBEHHOTO 0TOOpA.
Muxkpossosronust. CoBpeMeHHble npeacTasieHus o Bugooodpazosanuu (C. C. Yersepukos, U. U. llImanbraysen). Ilytu u ckopocTs BU1000pa3oBaHus;
reorpagpuuecKoe 1 KOJIOTUIECKOE BHI000pa30BaHKe. DBOIIOUOHHAS POIb MOAU(DUKALNI; PU3UOTOTHUECKUE aqanTaii. TeMITbl SBOIOIUH.

e JlemoHctpanus. CxeMbl, WILTIOCTPUPYIOILKE Mpoliecc reorpaduueckoro Bu10oopa3zoanus. I1okas xUBBIX pacTeHHH U )KUBOTHBIX; TepOapueB U
KOJUIEKLIUH, JEMOHCTPUPYIOINX UHIMBUYaIbHYIO U3MEHYUBOCTh U pa3HOOOpa3ue COPTOB KyJIbTYPHBIX PACTEHUI U MOPOJA JOMAITHUX
KHUBOTHBIX, @ TAKXKE PE3yJIbTaThl IPUCIIOCOOJEHHOCTH OPraHU3MOB K cpejie OOMTaHus U pe3yibTaThl BUA00OPAa30BaHUS.

Jlabopamopnas paboma V3y4yenne npucnocoOJIeHHOCTH OPraHU3MOB K cpefie o0uTanus. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOIIHU.

MakposBosntonus (12 yacoB)

['maBHBIE HAIIPAaBIEHHS YBOJIOIMOHHOTO TIporiecca. bruonornyeckuii mporpecc u ouonoruueckuii perpecc (A. H. CeBepuoB). [lytu goctmkeHus
OMO0JIOrMYECKOro nporpecca. AporeHes; CyIHOCTb apOMOP(HBIX U3MEHEHUH U UX pOJib B 3BOJIIOLMHU. Bo3HuKHOBeHHE KpynHbIX Tema 7.3.
Cunrernueckas Teopus 3Bosonu. Mukpospomtonus (14 yacoB) ['eHeTrka u 3BOIIOLMOHHAS TEOPHUs. DBOIOIMOHHAS posib MyTauuid. [Tomymsus —
3JIEMEHTapHas HBOJIOLMOHHAs equHuLa. ['eHodon nonmynauuii. MneanbHble U peaiabHble MOMYNIALUH (3aKoH Xapa u—BaiinGepra). ['eneTnueckue
MIPOLIECCHI B MOMYJISAUAX. Pe3epB HaciieICTBEHHOW N3MEHYMBOCTH NOMYIsAui. @opMbl ecTecTBEHHOT0 0TOO0pa. [Iprcrnoco6ieHHOCTh OpraHu3MoB K
cpezne oOuTaHMs KaK pe3ynbTaT IeHCTBHsI eCTeCTBEHHOro 0TOopa. Mukpossomonus. CoBpeMeHHbIe IpeacTaBiaeHus o Bugooodpasosanuu (C. C.
Yersepukos, 1. U. HImansraysen). [lytu u ckopocTs Bua000pa3oBaHus; reorpaguyeckoe U 3K0JIOTHYeCKOe BUI000pa30BaHNe. DBOIIOIMOHHAS POIb
Mo ubUKAIMi; (PU3MOIOTHYECKUE aJalTalud. TeMIIbl SBOJIIOLIUH.

o Jlemoncmpayus. Cxembl, WUTIOCTPUPYIOLIKE Tpoliecc reorpaduueckoro BugoodpazoBanus. [1okas xUBBIX pacTeHUI U )KUBOTHBIX; repOapHeB
U KOJUIEKLIUH, IEMOHCTPUPYIOIIUX UHIUBHIYyaTbHYI0 H3MEHUYUBOCTh M pa3HOOOpa3re COPTOB KyJIbTYPHBIX PACTEHUH U MOPOJA JOMAIIHUX
KUBOTHBIX, @ TAK)KE PE3YJIbTAThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpesie OOUTaHUs U pe3ysIbTaThl BUJI000Pa30BaHUS.

Jlabopamopnas paboma N3yuenne npucnoco0IEeHHOCTH OPTaHU3MOB K Cpeie 0OUTaHMUS.

OcHOBHBIE 3aKOHOMEPHOCTH 3BOJFOLIMU. MakposBostonust (12 yacoB)

['maBHbIe HallpaBiIeHUs YBOJIIOIIMOHHOTO Mpoliecca. buonorndeckuii nporpecc u 6uonoruueckuii perpecc (A. H. CesepuoB). [lytu goctmxenus
OMOJIOTMYECKOT0 Mporpecca. Ap CUCTEMaTHYECKUX TPYIIT KUBBIX OPTraHU3MOB — MaKpOABOJIIOIH. AJJIOTeHE3 U IPOTrPecCUBHOE MPUCIIOCOOIeHNE K
OTpe/ieNIEHHBIM YCIIOBUSM cyliecTBoBaHUs. Kararenes kak popma qoctrkeHus: OMOJIOTHYECKOro MPOLBETAHUS IPYHI OpraHu3MoB. OCHOBHBIE
3aKOHOMEPHOCTH 3BOJIIOLUY: IUBEPIEeHLINS, KOHBEPIEHIM, TAPAIJIEIN3M; IPABUJIa dBOJIIOLUH IPYII OPraHU3MOB. Pe3ynbTarhl 2BONIOIUY:
MHOr0oo0pa3ue BUI0B, OpraHnyeckas 1ej1ecoo0pa3HOCTh, MOCTENEHHOE YCI0KHEHNE OpraHn3alilu.



o Jlemoncmpayus. IlpuMepbl TOMOJIOTMYHBIX M AaHAJIOTUYHBIX OPTAaHOB, UX CTPOEHUE U IIPOUCXO0K/ICHUE B ITpoliecce oHTorenesa. CooTHolLIeHne
yTell MPOrpecCUBHON OMOTOTHYECKOM IBOIOIUH. XapaKTEPUCTHKA MPEICTABUTENCH KUBOTHBIX U paCTeHUN, BHECEHHBIX B KpacHyro KHUTY U
HaxOJSIIMXCA MO/ OXPAaHOH TOCYIapCTBA.

OcnosHule nonsamus. DBomonus. Bun, nomynsnus; ux kpurepuu. bops0a 3a cymectBoBanue. EctrecTBeHHBIN 0TOOp Kak pe3ynbTaT 00phObI 32
CYLIECTBOBAHHE B KOHKPETHBIX YCIOBUAX Cpelibl 00UTaHus. «BONHBI )KU3HMY; UX IPUYUHBI; ITYTH U CKOPOCTh BU000pa3oBaHusi. MakpoIBOIIOLIUS .
buonorudeckuii mporpecc u Onosnornueckuit perpecc. [IyTu 1oCTHXEHUS OMOIOTHYECKOTo Iporpecca; apoMopho3, HAH0aAaNTalus, O0IIast
nererepanus. 3HaueHue padot A. H. Cesepriiona.

Ymenus. Ha ocHOBe 3HaHUS ABMXKYIIMX CHJI SBOJIFOLIMU, UX OMOJIOTUYECKON CYITHOCTU OOBSACHATh IPUYUHBI BOSHUKHOBEHU I MHOT000pa3us BUJOB
KUBBIX OPraHU3MOB U UX MPUCTOCOOIEHHOCTh K YCIOBHUSIM OKPY>KaIOIIEH Cpebl.

Meocnpeomemmnvie ceazu. Uctopus. Kynerypa 3amannoit EBpornsl konnia XV — nepsoii nonousl X VII B. KynbTypa nepBoro neprojia HOBOi
uctopuu. Benukue reorpaduueckue oTKpbITH. DKOHOMUYecKas reorpadus 3apyoexxHbix cTpan. Hacenenue mupa. ['eorpadus HaceneHus Mupa.
aznen 2. Pa3Butue opranundeckoro mupa (20 gacos)

OcHOBHBIE YepThI IBOJIOLUHU KUBOTHOTO U pacTuteiabHoro mupa (10 gacos)

PazButue xu3Hu Ha 3eMiie B apXEHUCKYI0 U POTEPO30MCKYIO 3phl. [lepBrie cneap! xu3nu Ha 3emiie. [losBieHne BceX COBPEMEHHBIX TUIIOB
0€CI03BOHOYHBIX KUBOTHBIX. O0111ast XapaKTepPUCTHUKA U CUCTEMATHKa BBIMEPIIUX U COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHBIE HAIIPABJICHUS
ABOJTIOIIMU OECTIO3BOHOYHBIX )XKMBOTHBIX. [lepBrie XopoBbIe. HarpaBineHus 3BOMIONNUN HAZIIMX XOPAOBBIX; 00Iast XapaKTEPUCTHKA OECUEPETHBIX U
0005104HUKOB. Pa3BuTHE BOAHBIX pacTeHMid. Pa3BuTHe »u3HM Ha 3emiie B Majae030MCKYIO 3py. DBOIIOLNS PACTCHUI; TOSIBIICHUE TIEPBBIX COCYIUCTHIX
pacTeHUM; ManOpPOTHUKHU, CEMEHHBIE MMAMIOPOTHUKH, TOJIOCEMEHHBIEC pacTeHUsl. BOZHMKHOBEHNE MTO3BOHOYHBIX: PBIO, 36MHOBOIHBIX,
MpEeCMBIKAOIUXCA. [ TaBHbIE HAIIPaBIEHUS SBOJIIOLMY TO3BOHOYHBIX; XapaKTEPUCTUKA aHAMHUN U aMHUOT. Pa3BuTHe xu3HU Ha 3eMiie B
Me3030¥CcKyt0 3py. [losiBIeHNE U pacpoCTpaHeHHE MOKPHITOCEMEHHBIX PACTEHUIN. DBOIONNS HA3€MHBIX MO3BOHOYHBIX. BOZHUKHOBEHUE NITUIL U
MiekonuTarmux. CpaBHUTENbHAS XapaKTEPUCTUKA BHIMEPIINX U COBPEMEHHBIX Ha3€MHBIX T03BOHOYHBIX. BhIMUpaHue ApEeBHUX FOJIOCEMEHHBIX
pacTeHuii u npecMbIkaronxcs. Pa3sutue %u3Hu Ha 3emiie B KailHO30MCKYyI0 3py. BypHOe pa3BuTHe IBETKOBBIX pacTeHUI, MHOr0oOpa3nue HacCeKOMBbIX
(mapannenbHast SBONIONMS ). Pa3BuTHE ManieHTapHbIX MIEKOMUTAIONINX, MOSBIECHIE XUIIIHBIX. Bo3HnKHOBeHHEe ipuMaToB. [losiBeHNE epBhIX
npeacraBuTenen ceMmeicTra Jlroau. YeTBepTUUHBIN NEPUO: IBOIIOLNS MIECKOMUTAOMMX. Pa3BuTHEe MpUMAaTOB: HANpaBJICHUS SBOJIOIUN YEIOBEKA.
OO0mue npeaKky 4eIoBeKa U 4eJI0BEeKOOOPa3HBIX 00€3bsH.

o Jlemoncmpayus. Penponaykiuu kaptuH 3. bypuana, orpaxaromux dhayHy U Gpropy pa3aIudHbIX 3p U epro10B. CXeMbl pa3BUTHS IAPCTB KUBOK

npupoibl. OKaMeHEeOCTH, OTIIEYaTKH PACTEHUH B APEBHUX IMOPOJIaX.
[Tpoucxoxaenue yenoneka (10 gyacos)
Mecto denoBeka B xuBoi nmpupoje. Cucremarndeckoe mojoxkenne Buaa Homosapiens B cucteme xuBoTHOTO Mupa. [Ipu3Haku u cBOMCTBA YeIOBEKa,
MTO3BOJISIIOIINE OTHECTH €0 K Pa3IMYHBIM CUCTEMAaTHUYECKUM TpyIIaM apcTBa KUBOTHBIX. [IpsAMoX0oxkaeHNE; aHATOMUYECKUE TPEANOCHUIKH K
TPYAOBOM AEATETLHOCTH U JAJIbHEHIIEN COMATbHON 3BOIIOIMH. CTaauy SBOJIOIMY YEIOBEKA: APEBHEUIIINI YEIOBEK, TPEBHUI YEIIOBEK, ITEPBHIC
coBpeMeHHBbIe Troau. CBOWCTBa YeNoBeKa Kak Ounonorndeckoro Buaa. [lomynsmmronHas ctpykTypa Buaa Homosapiens; uenoBedeckue pachl,
pacoobpa3zoBaHue; €IMHCTBO MPOUCXOKIeHUs pac. CBOMCTBA uenoBeKka Kak OMOCOIMAIBbHOTO CcylllecTBa. J[BHKyIne cuiibl auTpornorenesa. @.



DHrenbe 0 poiiu Tpy/ia B IpoLecce NnpeBpaileHus 00e3bsHbl B UeoBeKka. Pa3purue uieHopasienbHON peun, CO3HaHUS U OOIIECTBEHHBIX OTHOIICHUN B
CTaHOBJICHUH YesloBeKa. B3anMOOTHOIIEHNE COITMATBbHOTO M OMOJIOTHYECKOTO B BOJIIOIMU YeJI0BEKAa. AHTHHAYYHAsI CYIIHOCTh «COI[MAIbHOTO
JapBUHMU3Ma» U pacu3Ma. Beayias posib 3aKk0HOB 00LIECTBEHHOM )KM3HU B COIMAIBLHOM IIporpecce uenoBeuecTBa. bruojgornueckue cBONCTBa
YeJI0BEYECKOT0 O0IIIeCTBa.

e Jlemoncmpayus. Mopaenu cCKeneToB 4eJ0BeKa U MO3BOHOYHBIX KUBOTHBIX.
OcnosHule nonsasmus. Pa3BuTHE )KUBOTHBIX U PACTEHUH B pa3iIMyHbIC MIEPHOABI CYIIECTBOBaHUS 3eMud. [locTeneHHoe yCIo)KHEHUE OpraHu3alii U
MPHUCTIOCOOJICHHE K YCIIOBUSAM CPEJIbl )KUBBIX OPraHU3MOB B Mpoiiecce 3Boitonuu. [Ipoucxoxnenue yenopeka. [IBnxky9mne cuibl aHTpOIOreHe3a.
Pois Tpyna B mporecce mpeBpaiieHust 00e3bsiHbI B 4YeJI0BeKa. YenoBeueckne pachl, X eIUHCTBO. KpuTHKa pacu3ma U «COUMAIBHOTO JapBHHU3MAY.
Ymenus. Vicnonb3oBaTh TEKCT yueOHMKA U Y4EOHBIX TOCOOMI JIJIs1 COCTaBICHUS TAOJUI, OTPAKAIOLIUX TANbl Pa3BUTHUS )KU3HHU HA 3eMIle,
CTaHOBJICHUS YelloBeKa. VICroap30BaTh TEKCT yueOHMKA U1l pabOTHI C HATYpalbHBIMU 0ObeKkTaMu. /laBaTh apryMEeHTHPOBAHHYIO KPUTHKY pacu3Ma U
«COIMAIILHOTO IapPBUHU3MAY.
Mescnpeomemuvie ceazu. Guznueckas reorpadusi. ctopust KOHTHHEHTOB. DKoHOMUYecKas reorpadus. Hacenenne mupa. ['eorpadus nacenenus
MHUpa.
Paznen 3. BzaumooTHOmIeHus opranu3ma u cpeabl. [lorstue o 6Guocdepe (6 yacon)
buocdepa — xuBas o6onouka mnanetsl. CTpykTypa 6uochepst: aurocdepa, ruapochepa, armocdepa. KomnoneHTsl Onocdepsi: )KUBOE BEIIECTBO,
BHJIOBOM COCTaB, pa3HOOOpa3ue U BKJIA] B OnomMaccy; OMOKOCHOE M KOCHOE BEIeCTBO; OMoreHHoe BemiectBo onocdepsl (B. . Bepuaackmii).
KpyroBopor BemiecTs B Npupoe.

e Jlemonctpanusa. Cxembl, OTpaXkarolirue CTPYKTypy Ouochepsl u XxapakTepu3yIolire ee OTAeTbHbIE COCTaBHbIC YacTH. TaOauIlbl BUAOBOTO

COCTaBa U pa3HOOOpa3us KUBBIX OPraHu3MoB Onocgepbl. CxemMbl KpyroBOpOTa BEIIECTB B MIPUPO/IE.

Kuznb B coolriecTBax (7 4acoB)
HcTopust hopMupoBanust COOOIIECTB KUBBIX OPraHU3MOB. [ eonoruueckas HCTOpUSE MATEPUKOB; U30JISIIHS, KIMMaTHYeCKUe YCIoBuUs. buoreorpadusi.
OcHoBHble OMOMBI cyln 1 MupoBoro okeana. buoreorpaguueckue odnactu.
Hemoncmpayus. Kaptel, oTpaxaromiye reoJori4eckyto HCTOPUI0 MaTEPUKOB; PACIIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CYIITH.
B3aunmooTtHomenus opranusma u cpensl (11 yacos)
EctecTBeHHbIE COOOIIIECTBA KHUBBIX OpPraHU3MOB. broreoneHnossl: skoton u 6uoneHo3. KoMnoneHTs OMO1IEHO30B: MPOAYLIEHThI, KOHCYMEHTHI,
peayueHTsl. buoieHosbl: Bu10BOE pazHooOpas3ue, MIOTHOCTh MONYJsSui, Onomacca. Abuotudeckue GpakTopsl cpenpl. Posb TemMneparypsl,
OCBEIICHHOCTH, BIIAYKHOCTH U IPYTUX (PAKTOPOB B JKU3HEACATEIBHOCTH COOOMIEeCTB. IHTEHCHBHOCTD ACUCTBUS (PaKTOPa; OTPaHUIMBAIONINNA (HaKkTOP.
B3aumoneiicTBue (hakTOpoB cpe/ibl, Mpeeibl BBIHOCIUBOCTH. buotnueckue dakropsl cpensl. IHTErpamus Bujga B OMOLEHO3€; YIKOJOTHUECKUE HULIIH.
Llenu n cetn nuTaHUs. DKOJIOTHUYECKas MMpaMua drce OuoMaccsl, sHeprun. CMeHa O0Mo1ieH030B. [IpiHunHbBI CMEHBI OMOIIEHO30B; (POPMHPOBAHNE
HOBBIX COOOIIIECTB.

e Jlemoncmpayus u oocyxaenue nuaduibMoB U kuHopuibma «brocdepar.
B3aumooTHOIIEHNS MKy Oopranu3Mamu (6 4acoB)



®opMbl B3aMMOOTHOILIEHUH MKy opraHu3Mamu. [103uTuBHBIE OTHOLIEHUS — CUMOMO03: MyTyallu3M, KOOIepalysi, KOMMEHCAJIN3M, HaXJI€OHUYECTBO,
KBapTH-PAHTCTBO. AHTHUOMOTHYECKUE OTHOIICHUS: XUIIIHUYECTBO, TAPA3UTH3M, KOHKYPEHIIHsI, COOCTBEHHO aHTHONO03 (aHTHOMOTUKH, (PUTOHLIUIBI 1
ap.). Ipourcxoxaenue u 3Bosronus napasuruzMa. HeliTpaiabHble OTHOIIEHUS] — HEUTPaIU3M

o Jemoncmpayusa. llpumepbl cuMOK03a MPEICTaBUTENCH PA3IMYHBIX [IAPCTB KUBOW MPUPOIBI.
OcHosnvie nousmus. buocdepa. buomacca 3emau. bruonorudeckas mpoayKTUBHOCTb. JKHBOE BemecTBO U ero pyHKIuu. bruonorudeckuii KpyroBopoT
BEIIECTB B pupoe. Jxonorus. Buemmnsas cpena. xkonorunyeckue hakropsl. AOnoTndeckne, OMOTHYECKHE U AaHTPOIIOTCHHBIE (DaKTOPBI.
DKOJIOTHYECKHE CUCTEMbI: OMOIe0leH03, OMOLIeH03, arpoleHo3. IIpoayleHTsl, KOHCYMEHTHI, peaylieHTbl. CaMoperysaius, CMeHa OMOLIEHO30B U
BOCCTAHOBJICHHE OMOLIEHO30B.
Ymenus. BeIABnsATh NIPU3HAKHU MPUCIIOCOOIEHHOCTH BUIOB K COBMECTHOMY CYIIECTBOBAHMIO B 9KOJIOTHYECKUX CUCTEMaxX. AHAIM3UPOBATh BUJIOBOM
cocTaB OMOLIEHO30B. BBIIensaTs oTAeapHbIe POPMBI B3aMMOOTHOLICHUH B OMOIIEHO3aX; XapaKTePH30BaTh IMHIIEBHIE IIETTH B KOHKPETHBIX YCIOBHUIX
oOuTaHusl.
Mescnpeomemusie ceazu. Heopranmueckast xumus. Kucnopon, cepa, a3ot, ¢pochop, yriaepon, nx Xumudeckue cBoiictpa. @usmueckas reorpadus.
Knumar 3emnu, KauMaTudeckasi 30HaIbHOCTb.
Bbuocdepa u yenosek (11 gacos)
B3aumMocBs3b pupoibl U 0011IeCTBa.
buonorus oxpansl npupoas! (10 yacoB) AHTponoreHHble (hakTOPbI BO3JEHCTBHS Ha OMOLIEHO3BI (POJIb YenoBeka B pupoae). [podaemsl
palMoOHAIBHOTO MPUPOIONOIb30BAHNUS, OXPaHbI IPUPOJIBL: 3aLIUTA OT 3arpsA3HEHHUH, COXpaHEeHHE YTAJTOHOB U MaMATHUKOB IPUPO/JIbI, 0OecTieueHne
MIPUPOJHBIMH pECypcamMH HaceJIeHHs IIaHeThl. Mephl 10 00pa30BaHMIO 3KOJOTHYECKUX KOMIUIEKCOB, IKOJIOTHYECKOEe 00pa3oBaHue.

e JlemoHcTpanuus. BnusHue xo3sicTBeHHON A€ATEIbHOCTH YeJI0BEKa Ha Mpupoy. KapTel 3aroBeIHBIX TEPPUTOPHIA Halllel cTpaHbl U OJIMXKHETro

3apyOeKbsl.

buonuka (1 gaca) Mcnonb3oBaHHue 4€I0BEKOM B XO3SIICTBEHHOM J1€ATEILHOCTH NPUHIIUIIOB OPTraHU3aLUU PACTEHUHN U KUBOTHBIX. DOPMBI )KUBOTO B
MIPUPO/IE U UX MIPOMBIIIJIEHHbIE aHAJIOTU (CTPOUTEIBHBIE COOPYKEHHS, MALTMHBI, MEXaHU3MBbI, IPUOOPHI U T. 1.)

e Jlemonctpauus. [Ipumepsl CTpyKTYpHOI OpraHM3aluy )KUBbIX OPTaHU3MOB U CO3JJaHHBIX Ha 3TOM OCHOBE OOBEKTOB (IIPOCMOTP U 00CYXKIEHUE

WJUTIOCTpAIuil y4eOHUKA).

OcnosHule nonsamus. Bo3neiicTBue yenoBeka Ha Ouochepy. OxpaHa npupo/ibl; GMOIOTMUECKUIM U COIMAIBHBINA CMBICT COXPaHEHHUsI BUAOBOTO
pa3zHooOpa3ust OMoIeH030B. ParmoHansHOE MPUPOIONOIB30BaHNE; HEMCUEPIIAEMbIe U HCUYepIIaeMble PECYPChI. 3alIOBEAHUKH, 3aKa3HUKH, TApPKU;
Kpacnas xknura. buonuka. ['ennas nHxenepusi, OMOTEXHOJIOTUSI.
Ymenusa. OOBACHATH HEOOXOAUMOCTD 3HAHUSI U YMEHHSI TPAKTUYECKH MPUMEHAThH CBEJICHHUS 00 HKOJOTMUYECKUX 3aKOHOMEPHOCTSX B IPOMBIIIUIEHHOCTH
U CeJIbCKOM XO3sIiCTBE JUIsl MPaBUIILHON OpraHU3allly JECOBOICTBA, PHIOOBOACTBA UT. /1., @ TAK)KE JJIs PEILIEHUS] BCETO KOMILIEKCa 3a/1a4 OXPaHbI
OKPY>KaIOILEN Cpelbl ¥ PAllMOHAIBHOIO IPUPOIONIOIb30BAHUS.
Mesicnpeomemnvie ceéazu. Heoprannueckas Xumus. 3aluTa IpUpOIbl OT BO3JIEHCTBUS OTXO0JI0B XUMUYECKHUX Mpon3BocTB. dusnka. [TonsTue o no3e
M3IY4YEeHUs1 1 OMOJOTMUYECKON 3alluTe.



B pe3yabTraTe u3dyueHusi yueOHoro npeamera «buosiorus» Ha ypoBHe cpeaHero oo0mero o0pa3oBaHusi BBINYCKHUK HA NMPOGUIBLHOM
YPOBHE HAYUHMTCH:
- OLCHHBATL POJIb 6I/IOHOI‘I/I‘-ICCKI/IX OTKpBITI/If/'I 1 COBPEMCHHBIX I/ICCJICI[OBaHI/If/'I B Pa3BUTHU HAYKHU U B HpaKTquCKOﬁ ACATCIIbHOCTHU Hmﬂeﬁ;

- OIICHUBATh POJIb OMONOTHH B (HOPMUPOBAHHH COBPEMEHHOM HAYYHOUH KapTUHBI MHpPA, TPOrHO3UPOBATH NEPCHEKTUBBI PA3BUTHUSI OMOJIOTHH;
— YCTaHaBIMBATh U XapaKTEPU30BAThH CBSA3b OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX MOHATHH (KJI€TKa, OpraHu3M, BUJ, SKOcHcTeMa, Orocdepa)
C OCHOBOIIOJIATAIOIIKUMHU MOHATUAMU APYTUX €CTECTBEHHBIX HAYK;
— 000CHOBBIBaTh CHCTEMY B3IJVISIIOB HA KMBYIO MPHUPOAY U MECTO B HEll yelloBeKa, MPUMEHSST OMOJIIOTUYECKUE TEOPUH, YUCHHUS, 3aKOHBI,
3aKOHOMEPHOCTHU, TOHUMATh TPAHULIBI UX TPUMEHUMOCTH;
— TPOBOAWUTH Y4YeOHO-MCCIENOBATEIbCKYIO JEATEeIbHOCTh IO OWOJOTHH: BBIIBHTaTh THIOTE3bl, MIAHUPOBAaTh paboTy, OTOMparh U
peoOpa3oBbIBaTh HEOOXOIUMYI0 HH(GOPMAIMIO, MPOBOJUTH IKCIEPUMEHTHI, HHTEPIPETUPOBATh PE3YNbTaThl, JIeJaTh BHIBOJBI Ha OCHOBE
IIOJIyYEHHBIX PE3YJIbTATOB;
—  BBIABIATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3aluy KU3HY,
— YCTaHaBIHMBATb CBS3b CTPOCHUS U PYHKIIUI OCHOBHBIX OMOJIOTHYECKUX MaKpPOMOJIEKYJ, UX POJIb B pOIeccax KIETOYHOTO MeTaboIn3Ma;
— pewmarh 3agayd Ha onpeaeneHue nocienoparenbHocTH HykieotnaoB [JHK wu MPHK, antukomonoB TPHK, mnocnenoBarenbHOCTH
aMMHOKHCIIOT B MOJIEKYJie Oelika, MPUMEHsIsl 3HaHUS O PeaKLUAX MAaTPUYHOTO CUHTE3a, TeHETUUYECKOM KOJe, IPUHIIUIE KOMIIJIEeMEHTapHOCTH;
— Jlenath BBIBOJBI 00 M3MEHEHMSX, KOTOpble MPOMU30HAYT B MPOLECCaXx MAaTPUYHOTO CHHTE3a, B Clyyae M3MEHEHHUs IOCIe10BaTeIbHOCTH
Hykneotunos JTHK;
— cpaBHMBaTh (ha3bl JeJIEHUS KIETKHU; pellaTh 33/a4l Ha ONpe/esieHe U CpaBHEHHE KOJIMYEeCTBA T€HETUYECKOro MarepHaia (XpoMocoM M
JIHK) B ki1eTKkaX MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (pa3ax KJIETOYHOTO [IUKJIA;
— BBIBJLITH CYIIECTBEHHbIE NPU3HAKK CTPOCHMS KIETOK OPraHM3MOB PA3HBIX LAPCTB XUBOM MPUPOJbI, YCTAaHABIMBATh B3aWMOCBS3b
CTpOeHUs ¥ PYHKIUH YacTe U OPraHOU OB KIICTKH;
- 000CHOBBIBATH B3aMMOCBSI3b TUIACTUYECKOTO U SIHEPIeTUYECKOT0 OOMEHOB; CPaBHUBATh MPOIECCHI MNIACTUYECKOTO U IHEPreTUYECKOT0 OOMEHOB,
MIPOUCXOSAIINX B KIIETKAX JKUBBIX OPraHU3MOB;
— OIpEeAeATh KOJIMYECTBO XPOMOCOM B KJIIETKAX PaCTEHUN OCHOBHBIX OT/EIIOB Ha PAa3HBIX JTallax )KU3HEHHOTO LIUKIIA;

CpaBHHBATH pPAa3HLBIC CIIOCOOBI PAa3MHOKCHU OPraHU3MOB;

XapaKTCPU30BaTb OCHOBHBIC 3TAllbl OHTOI'CHC3a OPIraHNU3MOB;

peliaTb T€HEeTHMUYECKHE 3aJjaud Ha TUTHOpUIHOE CKpelMBaHME, CLEIUIEHHOe (B TOM 4HCJe, CLEIUIEHHOE C IOJOM) HaclieloBaHHE,
aHAIM3HPYIOILIEee CKPEIMBAaHUE, IPUMEHSS 3aKOHBI HACIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIJIEHHOTO HACIIEJOBAaHNUS;
— pacKpbIBaTh IPUYMHBI HACJIECTBEHHBIX 3a00JI€BaHMI, apryMEHTHUPOBATh HEOOXOAUMOCTh MEp MPEAYNPEKIECHUS TaKuX 3a00IeBaHMI;



— BBISIBIISTH IPUYMHBI U CYIIECTBEHHBIC MPU3HAKH MOIU(DUKAIIMOHHOW ¥ MYTAallMOHHONW U3MEHUYHMBOCTH; 00OCHOBBIBATH POJIb U3MEHUHUBOCTH
B €CTECTBEHHOM U MCKYCCTBEHHOM O0TOODE;

— 00OCHOBBIBATh 3HAYEHUE PA3HBIX METOOB CEJEKIIMHU B CO3JaHUU COPTOB PACTEHUI, MOPOJI ’KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— XapakTepu30BaTh GaKTOPHI (ABUKYIIIHE CHIIBI) IBOJIOLINN;

XapaKTepU30BaTh MPUYMHBI HK3MEHYHUBOCTU U MHOT000pa3us BUJOB COTJIACHO CHHTETHUYECKOW TEOPUH IBOJIOLIUH;

XapaKTEPHU30BaTh IMOMYIIALNNWIO KaK €AUHUIY 3BOJJIOLNKWH, BUJ KaK CUCTEMATHUYCCKYIO KaTCIrOPHUIO U KaK pE3YyJIbTAaT 5BOJJIIOLHUHA,

YCTAaHABJIMBATL CBA3b CTPYKTYPBI U CBOMCTB 3KOCHCTCMBI,

COCTaBJIATh CXEMbI MEPEHOCa BEIIECTB W DHEPrHH B 3KOCHCTEME (CETH NMUTAHUS), IPOTHO3MPOBATh UX HW3MEHEHUS B 3aBUCHMOCTH OT
M3MEHEeHHS (PaKTOPOB CPEbI;
— apryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHHIO K SKOJIOTHIECKUM TPoOIeMaM U MOBEICHHUIO B IPUPOTHON CpeIe;

- 000CHOBBIBATH HEOOXOIUMOCTh YCTOHYMBOTO Pa3BUTHSI KaK YCIOBHSI COXpaHEHUs Onochepsr;
— OUEHMBATh MPAKTHYECKOE M OTUYECKOE 3HAYCHHWE COBPEMEHHBIX HCCIEAOBAaHWA B  OHOJOrWH, MEAWIUHE, SKOJIOTHUH,
OMOTEXHOJIOTHH; OOOCHOBBIBATH COOCTBEHHYIO OIICHKY;
—  BBISABIATH B TEKCTE OMOJIOIMYECKOI0 COJIepKaHUs IPoOIeMy U apryMEHTHPOBAHHO €€ OOBSCHST;
— TIpeACTaBIATh OMOJOTMYEecKyl0 MHPOPMAlLMIO B BUJE TEKCTa, TAONIHUIbI, CXEMBbI, TpaduKa, JuarpaMMbl U JIeaTh BBIBOABI HA OCHOBAaHUU
IIPEJICTAaBICHHBIX JAHHBIX; IPE0Opa30oBbIBaTh rpaduk, TabaMIly, AMArpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COJIEPIKAHMSL.

BbinycKHUK Ha NPOQUIBLHOM YPOBHE NMOJTYYUT BO3MOKHOCTb HAYYHUTHCSH:
— OPraHM30BBIBaTh M NPOBOAUTH HWHAMBHUIYAJIbHYIO MCCIEIOBAaTENbCKYIO JESATENbHOCTh MO0 Ouojoruu (WM pa3pabaTbiBaTh

WHIUBUAYAJIbHBIN TPOEKT): BBLABUIATh TUIIOTE3bl, IUIAHUPOBATH PalbOTy, OTOMpaTh M NpeoOpazoBbIBaTH HEOOXOAMMYIO HH(OPMALHIO,
IIPOBOAMTH 3KCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YJIbTAaThl, AEIaTh BBIBOJIBI HA OCHOBE IOJYYEHHBIX PE3YJIbTAaTOB, MPEACTABIATH NMPOTYKT
CBOMX UCCJIEJOBaHMI;

— MPOTHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX MCCIEIOBAHUMN C yUETOM 3THYECKUX HOPM U SKOJIOTHYECKUX TPeOOBaHUIi;

— BBIICTATh CYLIECTBEHHBIE OCOOCHHOCTH JKM3HEHHBIX IMKJIOB IMPEJICTaBUTENEH pa3HBIX OTIENOB PACTEHHH M THIOB >KUBOTHBIX;
M300paXkaTh LIUKIIBI Pa3BUTHS B BUJIE CXEM;

— aHaAJIM3MPOBATh U HCIOJB30BaTh B PELIEHUH YYEOHBIX M HMCCIEAO0BATENbCKUX 3a/1ad MHQOPMAIMIO O COBPEMEHHBIX HCCIEIOBAaHUSIX B
OMOJIOT MM, MEUIIMHE U SKOJIOTUH;

— apryMEHTUPOBAaTh  HEOOXOJAMMOCTb  CHHTE€3a  €CTECTBEHHO-HAyYHOr0 M COLUMOTYMAHMTApHOTO  3HAHUS B JIOXY
MH(OPMAIMOHHONIIMBUIIM3AIINH;

- MOJICJINPOBATh U3MEHEHUE SKOCHCTEM I10/1 BIMSHUEM PA3IMUHBIX IPYII (JaKTOPOB OKPY>KAIOLIEH Cpebl;



— BBIABJIAATH B IIPOLICCCC I/ICCHGILOBaTeHBCKOfI ACATCIIBHOCTH IOCICACTBUA aHTPOIIOICHHOI'O BOSI[GI;'ICTBI/ISI Ha 3KOCUCTEMbI CBOCI'O PETHUOHA,

npeajaratb CIIOCOOBI CHUKEHHUS AHTPOIIOICHHOI'O BO3I[CFICTBHSI Ha3KOCHUCTCMBI,

— UCTIONB30BaTh MPHOOPETEHHBIC KOMIIETEHIIMU B TMPAKTUYCCKOW JCSITETbHOCTH M TIOBCETHEBHOW JKHM3HH, JJISI MPHOOPETEHHS OIbITa
JeSATeNLHOCTH, TIPEIIISCTBYIONIEH MPOPECCHOHATBHON, B OCHOBE KOTOPOH JIGKUT OMOJIOTHS KaK YIeOHBIH MTpeIMeT.

Tematuueckoe nnaHuposaHue 10 Kn

Kon
Ne -80 OCHOBHblEe MepMUHbI,
n/n Tema pasdena, ypoka 3HaHUA, yMeHuUsA U KomrnemeHmHocmu
dama yac noHAMuUSA
08
1 |Npeamet u 3agaun 1 |[Buonorus, buonornyeckme [3HaTb LU U 3aga4M Kypca, MecTo npeameTa B CUCTEME eCTeCTBEHHbIX
1.09 |obwei bBuonorum. CMCTEMbI, METOAbI HayK, MeTobl UccneaoBaHuA B 6MON0TMN; BKNA4, y4eHbIX (OCHOBHbIE
MHCTpyKTaX no oxpaHe NO3HAHWA }KMBOM NPUPOAbI  |OTKPLITUA) B Pa3BUTMM BUMONOTMKN Ha Pa3HbIX 3Tanax ee CTaHOBAEHMS.
TPYAa. O6bACHATb Posib BMonornm B GoOpMMPOBaAHNUM HAYHHOrO MUPOBO33PEHMS,
ponb BUONOrNYECKUX TEOPUIA, MAEN U TMNOTE3 B POPMUPOBAHNM
€CTeCTBEHHOHAY4YHOM KapTUHbI MMpPa
2 |YpoBHM OpraHu3aumm 1 [*Ku3Hb, ypoBHM MepeyncnsaTb YPOBHU OPraHU3aLMn U K1Bo matepun. O6bACHATb
2.09 [KuBOW maTepuu OpPraHM3aumK }KNBOM NpoABAEHNE MepPapPXMUYECKOro MPUHLMMNA OpraHU3aLMn XUBOW NPUPOAbI.
MaTepun O6bACHATb 3HaYeHMe ANA Pa3BUTMA bMonorum nogpasaeneHne ee Ha ypoBHM
opraHusauumn. Onpeaenatb NPUHaANEKHOCTb BMONOrMYECcKOro o6bekTa K
VPOBHIO OpraHM3aumm X1U3HU
3 [Kputepum *Kusblix 1 |Accummnnsauma, gUccUmm- O6bACHATb NPOABAEHME CBOMCTB ¥KMBbIX OPraHM3MOB Ha Pa3/INYHbIX
6.09 [cuctem nAUMA, romeocrtas, metTabo- [ypoBHAX OpraHM3aLmn, OTAnYaTb BMonornyeckme o6veKTbl OT 06 EKTOB
NM3M, OHTOreHE3, pa3apa-  [HEXXMBOM NPMPOAbI, XapaKTepPU30BaTb 06LLME CBOMCTBA }KUBbIX CUCTEM.
MKMMOCTb, Pa3MHOXEHUe, CpaBHMBATb NPOLLECCHI HEXMBOM U XKNMBOW NPUPOAbI.
pednekc, punoreHes
4 |MHoroo6pasue X1BOro 1 |UapcTBa, TaKCOHDI 3HaTb LApPCTBaA *KMBOW NPUpPOAbl, 06BACHATL BUA0BOE pPa3HOObpasue u
8.09 |Mmupa NPUHLMNbI OPraHU3aLLMN }KNBbIX OPraHU3MOB




3aAaHMﬂ Ha NOBTOpPEHNE

9.09 [BBOAHbIA KOHTPO/b matepuana.
6 |MctopuA npeacTtaBneHUn BuoreHes, abuoreHes, O60cHOBbIBaTb bMOreHesa 1 abuoreHes, cykgeHna no npobaeme
13.09 |0 BOSHUKHOBEHUU }KU3HU CaMO3apOoXKaeHNEe }KU3HN NPOMCXOXKAEHNA XKN3HN. AHANIM3NPOBATL M OLLEHMBATb CoAepKaHne
Hay4YHOM M PEIMTMO3HOM TOYEK 3PEHNA NO BOMPOCY NPOUCXOKAEHUA KU3HU
7 |Pabortbi /1. NacTepa DKCcnepumeHTanbHble OnucbiBaTb OnbIThl MacTepa, oTAnYaTb HablogeHNE OT SKCMEPUMEHTA
15.09 1OKa3aTebCTBa
8 [Teopuu BeyHOCTU Teopua naHcnepmmu OnuncbiBaTb CYLLHOCTb TEOPUI BEYHOCTM KU3HU. AHAaNM3MPOBATb U
16.09 PKU3HHK OLEHMBATb Pa3/INYHbIe TMMOTE3bl BEBYHOCTU XKU3HU
9 |MaTepuanuctuyeckme MaTtepuanuctmyeckme HasbiBaTb MaTepuaancTUyecKkne Teopmm BOSHUKHOBEHMUA HKU3HMU.
20.09 [reopuu Teopumn AHaNN3MPOBATb U OLLEHMBATb MaTepuanCTUYECcKme rmnoTesbl
BO3HUKHOBEHWA *KU3HU
10 |9BoAOLMA XUMUYECKUX AnoepHble peakumuu MNepeuyncnatb KOCMUYECKUE U NaaHeTapHble NPeAnoCblIKM BOSHUKHOBEHMUA
22.09 pnemeHTOB B ¥KM3HM abMOreHHbIM NyTeM Ha Halel nnaHeTe. MpmMBOANTb NpUMeEp
KOCMUYECKOM peaKkunit A4epHOro cMHTe3a
NpOCTpaHCTBe
11 |MnaHeTapHble cUCTEMDI. lasonbinesoe obnako 3HaTb 3Tanbl 06pa3oBaHMA NNAHETAPHbIX CUCTEM, OO BACHATD
23.09 Xumunyeckune BoccTtaHoBUTENbHbIN 3aKOHOMEPHOCTM GOPMUPOBAHUA NAAHET
npeanocbIIKn XapaKTep NepBUYHOM MepeuncnsaTb BELWECTBA, ONpeaenatoLme cocTaB NepBUYHON aTmocodepbl.
BO3HUKHOBEHMUA KU3HU aTmocdepbl O60CcHOBbIBaTb 3Ha4YEeHWE 419 BO3HMKHOBEHMA OPraHNYeCcKMX BELLECTB
BOCCTAaHOBUTE/NIbHOIO XapakTepa atmocdepbl. XapakTepm3oBaTb COCTaB
nepsuYHo atmocdepbl
12 |AcToYHMKM aHeprum u NCTOYHUKN 3HEeprmm MepeuncnaTb BOSMOXKHbIE UCTOYHUKN SHEPTUK. O6BACHATL POb
27.09 |Bo3pact 3eman Pa3/INYHbIX UCTOYHUKOB SHEPTUN Ha NpoLLeccbl 06pa3oBaHNA OpraHUYECKUX
MONEeKyN
13 |Ycnosua cpegbl Ha ABnoTuyeckan spa Mepeyncnatb ycnosma gnacmctema opraHnM4eckux sewecrts. OnucbiBaTb
29.09 |apeBHei 3emne meToauMKy npoBegeHuns onbita C.Munnepa u M.KOpun. O60cHOBbLIBATb, YTO

BO4a — HeO6XO,£I,VIMOG ycnosue onAa XusHu.
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CemunHap no Teme

AHaﬂM3MpOBaTb M oueHnBaTb NpeanocCbli/IKM BOSHUKHOBEHUA XKNU3HU Ha

30.09 |«[Mpeanocbliku SBemne. Xapakrepun3oBaTb abMoTHMYeCKyto 3py Ha 3emne
BO3HWUKHOBEHUA }KU3HU
Ha 3emne»
15 |[Teopuun npoucxoxkaeHus KoauepBsatbl [laBaTb onpegeneHne NoHATUIO — KoauepsaTbl. OnncbiBaTb mMoaenb
4.10 [npoTobuononmmepos MpoTtobuononnmepsol 0bpasoBaHMA KoaLLepBaTHbIX Kanesb. CpaBHMBATb KOALLEPBATbI C }KUBbIMU
cywecrsamu
Ha3biBaTb BO3MOXHOCTM NPEOA0NEHMNA HU3KMUX KOHLEHTPALMNA.
O60CcHOBbIBaTb NepCcneKTNBbl 06pa3oBaHMA M 3BONOLMM KOALEPBATOB B
COBpPEMEHHbIX YCNOBUAX.
16 [Psontouymsa AHaspobbl, aBTOTPODbI, /laBaTb onpegeneHna KAKYeBbiM NOHATUAM. [TepeuncnaTtb rnaBHble
6.10 |npoTobuoHTOB a3pobbl, retepoTpodbl cobbITUA f06MONOrMYecKom 3BoNOLMU. XapaKTepmn3oBaTb 3TamMbl 3BOOLUN
MmeTabonnsma
17 |Ha4vanbHble sTanbl DKTOAEpMa, SHToAEPMA [laBaTb onpegeneHna KArYesbiM NOHATUAM. COCTaBAATb CXemy
7.10 |6buonormyeckoi CMMOBMOTMYECKOTO BOSHUKHOBEHMA }KUBOTHOM U PAaCTUTENbHOMN KNETKU.
9BOHOLMN OnucbiBaTb NpoLLecc NOABEHUA MHOTOKAETOYHOCTH
18 |CemuHap no Teme EcTecTBeHHbI 0T6OP AHANM3MPOBATb M OLLEHNBATb COBPEMEHHbIE NpeACTaBAeHUA O
11.10|«CoBpemeHHble BO3HUKHOBEHWM }U3HM HA 3emne. XapaKTepusosaTb NPUHLMMbI
npeacras/ieHns o ecTecTBeHHOro otbopa KoauepsatoB. O6BACHATL POab rMNOTE3bI
BO3HUKHOBEHUW KU3HU npouncxoxaeHma npotobnonoanmepos B GopMMPOBaAHNN HAYYHOTO
Ha 3emne». MMUPOBO33PEHUN
19 [Bauert 1 MNpoucxoxaeHune
13.10|pa3BnUTUA XKMN3HWN Ha
Semne.
BsegeHue B LUTONOTUIO. Lutonorua, kKnetka lagaTb onpeaeneHne NoHATUIO UMToNornA. ONMUCbIBaTb KNETKN KaK
20 0b6beKTa U3y4yeHuns LUToIorum
14.10
21 [Xumunyeckas BuoanemeHTbl, 6ydepHoCTb, [JaBaTb onpeaeneHnsa KnodesbiM NOHATUAM. O6bACHATb AUHCTBO
18.10 |opraHusauma KneTku. rmapoduibHbie 1 |opraHquCKoro MMpPa Ha OCHOBE COMOCTAaBUTE/IbHOIO aHaAM3a COCTaBa




HeopraHunuyeckue rmapocdobHble BeWecTBa, [Xumuyeckmx anemeHToB. O60CHOBbLIBATb 3aBUCUMOCTb GPYHKLUMIN BOAbI B
BellecTsa MaKpO3/IeMeHTbl, K/IeTKe OT CTPOEHUA ee MOJIeKy/1. XapaKTepM3oBaTb 3HaYEeHNEe MaKpo- U
MUKPO3/IEMEHTbI, MWKPO3/IEMEHTOB, BOAbl U MUHEPAbHbIX CONemn
YAbTPAMUKPOINEMEHTbI;
CBOWCTBa BOAb!;
MUHepanbHble COMn
22 [OpraHuyeckue Monunentua, AeHatypauma, [laBaTb onpeaeneHuns KNtoveBbiM NOHATUAM. Ha3biBaTb cBOMCTBA 6€/1KOB.
20.10 [6Buononmmepsbl — 6enku. peHaTypaums, pepmeHTbl, |[O6BACHATL MEXaHU3M 06pa30BaHUA CTPYKTYp 6enkoB. XapakTepn3osaTb
6ruononnmepsl, MOHOMepBDI, [ponb 6enkos B XMBOW NpUpoLeE.
AMUHOKUCNOTbI NHcTpyKTax no Tb. /labopaTtopHas pabotacdepmeHTaTUBHOE
pacwenneHne nepokcmaa BoAoOPOoAa B TKAHAX OpraHM3ma»
23 |CsoWcTtBa M GyHKUMM Monunentua, AeHatypauma, [laBaTb onpeaeneHna KNto4eBbiM NOHATMAM. HasbiBaTb cBOMCTBa 6enKOoB.
21.10 [6enkos. peHaTypaums, pepmeHTbl, |[O6BACHATL MEXaHU3M 06pa30BaHUA CTPYKTYp 6enKkoB. XapakTepn3osaTtb
6ruononnmepsbl, MOHOMEpDI, [ponb 6enkos B XunBon npupoae. MHcTpykTax no Th.
AMUHOKUCNOTbI
24 [«CTpoeHUue n pyHKLMH
25.10 |[6enkoB» TecT
25 |OpraHuyeckue Yrnesogpl, CNOXHble laBaTb onpeaeneHnA KAKYEeBbIM NOHATUAM. XapaKTepmn3oBaTb CTPOEHMe
27.10 ]monekynbl — yrnesoaspl. yrnesogasl, yrneBoaoB. YcTaHaB/IMBaTb B3aMMOCBA3UN CTPOEHUA N PYHKLMA MONEKYN B
MOHOCaxapuabl, KneTke.
Ancaxapuabl, UHcTpyKTax no Tb. /labopaTtopHas paboTa«OnpeaeneHne Kpaxmana B
nonucaxapuabl PacTUTENbHbIX TKAHAXY
26 |[OpraHuyeckue HKupbl, annongbl laBaTb onpeAeneHnsa KAYeBbiM NOHATUSAM. ONKUCbIBaTb XMMUYECKUIA
28.10 jmoneKynbl - Xunpbl n COCTaB, XapaKTepmn3oBaTb CTPOEHMe XKMpoB. O6OCHOBbLIBATb PO/b AMNNAOB B
nmnonabl. NOABNEHUN KNETKU
27 [buonorunyeckue [eH, HyKNenHoBble lagaTb onpeaeneHusa Karyesbim NOHATUAM. ONUCbIBaTb MeXaHU3M
noaMmepbl — KUCNOTbI, HYKNEoTUAbI, 06pa3oBaHuMA cynepcnmpanu, 06bACHATb NPUHLMMNbI CTPOEHUA MOJIEKYNbI

HYKNENHOBbIE KNCNOTbI.

KOMNNEMEHTAPHOCTD,

IHK. XapaKktepusoBaTb ¢yHKUMKM JHK. YcTaHaBAnBaTb B3aMMOCBA3U

adHTUNAPannenbHOCTb,

cTpoeHua u dyHKUni monekyn HK B KneTke




npasuno Yapradpoa

28 |PuboHyKNenHoBble TPHK, nPHK, pPHK 1aBaTb onpeaesneHna KntovesbiM NOHATUAM. HasbiBaTb BuAbl PHK.
KUCNOTbI. YcTaHaBAMBaTb B3aMMOCBA3N CTPOeHUA U GYyHKUUIM monekyn PHK B kneTke
29 [feHeTMueckuit Kog, leHeTMYecKMin Koga, laBaTb onpeAeneHusa KAYeBbiM NOHATUSM. XapaKTepmn3oBaTb CBOMCTBA
TpuUnnaeT, KOAOH, reHeTMYeckoro Koaa
reHeTMYecKoro Koaa
30 [Pegynaukaumna AHK Pennnkauuna AHK laBaTb onpeAeneHnA KAKYeBbiM NOHATUAM. Ha3biBaTb NPUHLMNbI
peaynavkaumn. OnucbiBaTb mexaHusm peagynamkaunm AHK. O6bAcHATb
nposiBAeHne NPUHUMNOB, 06ecneymBatoLLMX TOYHOCTb XPAHEHUSA U
nepeAayn HacneacTBeHHOM MHGopmaumm
31 [«HykneuHoBble PeweHwue 3agau.
KMCIOTbI» 0606LLeHKe.
32 |0606uieHMe 3HAHMI O
XMMUYECKOM
OpraHu3aLmm KNeTKku.
3auer.
33 ([MpoKapuoTnyeckas MpokapunoTbl, 6akTepun, |daBaTb onpeaeneHns KA4YeBbIM NOHATUAM. Ha3biBaTb YPOBHM KAETOUYHOM
KNeTKa. UuMaHobakTepum (cMHe-  |opraHunsaumm, 3HavyeHue 6akTepuii B bBuoueHose. ONncbiBaTb CTPOEHME
3e/ieHble BOAOPOCN), NPOKAPUOTUYECKOM KNeTKU. BblaenaTb 0CO6EHHOCTM PAa3MHOMKEHUS
cnopa, Kancyna, GakTepuin. XapakTepunsoBaTb npouecc cnopoobpasoBaHma. O6bACHATL
Konbuesaa [AHK, NPUYMHbI BbICTPOM peanmsaumm HacneacTBeHHON MHopmaumm bakTepuen
Me30CoMa
34 [QyKapuoTuyeckas dyKapuoTUYecKas KneTka, |[aBaTb onpeaeneHns Ka4YeBbliM NOHATUAM. Ha3biBaTb GYyHKUMUMK

K/eTKka. Unutonnasma.

KNEeTOYHaA MeM6pa Ha,

MeMbpaHbl. XapaKTepr3oBaTb MEXaHNU3M MEMBPaAHHOro TpaHcnopTa.

3K30LMUTO3, SHAO0LMUTO3,

YcTaHaBAMBaTb B3aMMOCBA3KN CTPOEHMA U QYHKLMIN MeMBpaHbl.

umMTOnNnaa3ma, OCHOBHble

CpaBHMBaTb NPOLLECCbl MMHOLMUTO3a U daroumnTosa

0CcO0bEHHOCTU CTPOEHMA

pacTUTEeNbHOM U




KMBOTHOM KNETOK

35 [OpraHouabl JyKapuoTmnyecKana Knetka, |asaTb onpegeneHua KAKYEBbIM NOHATUAM. Ha3biBaTb NpUHUMN
SYKapUOTMUYECKOM KNeTo4YHana membpaHa, CTPYKTYPHOM OpraHnsauum Knetkn. Haxogntb pasnmuma mexagy rnagkmumm
KNETKMU. 3K30UMUTO3, 3HAOUMTO3, [ WwepoxosaTbiMn membpaHamu IMC. YcTaHaBAMBaTb B3aMMOCBA3U

UMTONNa3Ma, OCHOBHbIE  [CTPOEHUA U GYHKLUMIA OPraHOMA0B KETKU
0COb6EeHHOCTU CTPOEHMA
pacTUTENbHOM U
*KUBOTHOM KNETOK
PactutenbHada KneTka. Mnactmuabl, KneTouHas OnucbiBaTb CTPOEHME PACTUTENBbHOM KAETKU NOL MUKPOCKOMNOM.

36 CTEHKa, CUCTEMA BaKyosien |XapaKTepus3oBaTb NacTUAbl pacTUTENIbHOM KNeTKW. BbiaenaTtb

37 |MHcTpyKTax no Tb. dyKapuoTmnyeckan KneTka, |[[aBaTb onpeaeneHna Ka4yeBbiM NOHATUAM. Ha3biBaTb NpUHLMN
TabopaTopHan paboTa KNneTo4yHaa membpaHa, CTPYKTYPHOM OpraHnsauum KnetTkn. Haxogntb pasnmuma mexagy rnagkmumm
«M3yyeHune cTpoeHun 3K30UMTO3, SHAOUNUTO3,  |M WepoxoBaTbiMn membpaHamm IMC. YcTaHaBAMBaATbL B3aMMOCBA3M
pPacTUTeNbHOM U uUMTONNa3Ma, OCHOBHble  [cTpoeHUA U GYHKLMIA OpraHOMA0B KNeTKMONKUCbIBATb CTPOEHNE
YKMBOTHOW KNETOK NOA, OopraHouabl KNeTku, PacTUTENbHOM KNETKM NOA MUKPOCKONOM. XapaKTepm3oBaTb NAacTUAbI
MUKPOCKONOM» 0COBEHHOCTU CTPOEHMA  |pacTUTENIbHOM KNeTKW. Bblaenatb 0CoObeHHOCTU CTPOEHUA PacTUTENbHOM

pacTUTENbHOM U KNEeTKM
*KMBOTHOM KNETOK
lMnactnabl, KneTovyHas
CTEHKa, cucTeMa BaKyosien
38 [KneTtouHoe agpo. Xpomocombl, KapuoTtun, [JaBaTb onpeaeneHusa KAYeBbiMm NOHATUAM. [lOKa3biBaTb, YTO AAPO LEHTP
AUNAOUAHDIN U YNpaBieHNs XKU3HEeAEATENbHOCTU KNEeTKU. YCTaHaBAMBATb B3aMMOCBS3MU
ranfonaHbIv Habopbl CTpoeHua 1 GYHKUMI agpa, Xpomocom. CpaBHMBATb XPOMOCOMbI 3yKapuoT
XPOMOCOM, Kapuonnasma, [u 6aktepuii, KAPUOTUN MYKUMHDBI U XKEHLLWUHbI. [TporHo3npoBaTb
Kapuoanmda, AAPLILWKO  [mocneacTema 4Nna KNeTKM NoTepu A4pa U BO3MOMXKHOCTb CAMOCTOATE/IbHOIO
CYLLEeCTBOBAHMA AAPaA BHE KNETKM
39 |CemuHap «CtpoeHue

KNeTKn»




40 |AHabonnzm AHabonnzm, laBaTb onpeaeneHusa KayesbiMm NOHATUAM. OBBACHATbL CMbIC/T TOYHOCTHU
41 |AHabonusm. accumuaaums, romeocTas, [cnucbiBaHnsa nHpopmaumm ¢ AHK Ha MPHK, ponb depmeHTOB B Nnpoueccax
42 |0606uweHne «brnocnHTes meTabonnsm, buocnHTesa 6enkKa, 3HaYEHNE NOHATUA PeaKLMM MaTPUUYHOTO CMHTE3a.
H6enka» TPaHCKpUNuuA, XapaKkTepun3oBaTb 3Tanbl TPAHCKPUNLUKN U TPAHCAALMUN.
TPAHCAALMA; MAaTPUYHbIMA  [TEKCTbl 3a4au.
CUHTE3

43 [DHepreTUyeckuii obmeH Ouccnmunnauma, rankonus, |JasaTb onpegeneHuma KAtoYesbim NOHATUAM. O6bACHATL ponb AT B

BELLEeCTB. KaTtabonunsm, ATO, obMeHe BeLLecTB U 3Heprum, NoTpebHOCTb 6HONbLIMHCTBA OPraHU3MOB B
KUCIOPOAHOE OKUCNEHUEe [Kuciopoae. XapakTepusoBaTb 3Tanbl AUCCUMUAALNK. YCTaHaBAMBATbL CBA3b
MeXKay CTPOEHMEM MUTOXOHAPWUI U KNETOUYHbIM AbIXaHUEM

44 |DTanbl SHEpPreTU4YecKoro
obmeHa.

45 JABTOTPOGHDBIM TUN AsToTpOodbl, TMNAKONAbI, laBaTb onpeaeneHna KAYeBbIM NOHATUAM. 3HATb YpaBHEHWE peaKkuui
obmeHa BelLecTB. ¢doToTpodbl, OTOCUHTES, |CBETOBOM M TEMHOBOM a3 poTocuHTe3a. O6BACHATL Poanb GOTOCUHTESA.
doTocuHTES. xnioponnactbl, xnopodunn, [XapakrepmsosaTb CBETOBYHO M TEMHOBYHO $a3bl POTOCUHTESA.

CBeTOBble N TEMHOBbIE YcTaHaBAMBaTb CBA3b MEXAY CTPOEHMEM XJI0POMNIACTOB U POTOCUHTE3OM.
peakunm GpoToCUHTE3a O6bACHATb 3KONOTMYECKMIN acnekT GOTOCUHTE3a HAa CAaMOCTOATENbHO
nogobpaHHbIX NpUMmepax

46 [XemocCuHTE3 XemocuHTes, xemoTpodbl, [aBaTb onpeaeneHUa KAKYEBbIM NOHATUAM. 3HATb YpPaBHEHWNE peaKkuuii

cepobakTepun, xemocunHTe3a. CpaBHUBATbL Npouecc OTOCUHTE3A U XEMOCUHTE3A.
HUTpUULMPYIOLLNE, XapaKTepun3oBaTb PO/ib XEMOCHMHTE3NPYOLWMX BaKTepuin Ha 3emne
BOA4OpPOAHble BaKTepumn

47 |CemunHap «ObmeH
BELLECTB U IHEPIUnN»

48 [MKMU3HEHHbIN LMKA KM3HEHHbIN LKKA, /laBaTb onpeseneHua KayeBbiM NOHATUAM. O6BbACHATb 3HaYeHMe
KNeTok nHTepdasa NHTepdasbl B })KU3HEHHOM LMKAe. XapaKTepu3osaTb npoueccbl nHTepdasbl

49 |Mwuto3 MuToTUYECKNI UMKA, laBaTb onpeaeneHna KAYeBbiM NOHATUAM. ONUCbIBaTb MUKponpenapart

MpakTMkym «MwuTo3 B

CTagunn MUTO3a

«MUTO3 B KNETKax KopeLlKa nyKa». O6bACHATb BUONOrMYECKUIA CMbICA




KNEeTKax KopeLUKa yKa».

MWNTO3a. Xa paKTepmnsoBaTtb MUTO3

50 |[HekneTouHble popmbl BHYTPUKNETOYHbIN /1aBaTb onpeaeneHuna KntoveBbiM NOHATUAM. ONMCbIBaTb NPOABAEHUE
MKU3HW. napasuTusm, BUPYC, cneundUYHOCTN AENCTBUA BUPYCOB. Bblaenatb 0CO6EHHOCTU CTPOEHUA U
bakTepuodar, MKU3HeaeATeNbHOCTN BakTepnodaros. XapakTrepmnsoBaTb MeXaHU3M CUHTE3a
BUPYCOJIOTUSA, Kancug, BUPYCHbIX 6€/1KOB M MX ynakoBKy. O60OCHOBbIBATb NyTW NpeaoTBpaLleHumn
BUPYCHbIX 3a601€BaHN
51 |KneTouyHasa Teopus MonoxKeHus KnetoyHon  [OTAnYaTb TeopUto OT rMnoTesbl. JoKasbiBaTb NONOKEHUA KNETOYHOM
CTPOEHWS OPraHN3MoB TEOPUM Teopun. O60CHOBbLIBaTb EANHCTBO NPOUCXOXKAEHUA }KUBbIX OPraHN3IMOB
52 |0O6o6ueHne 3HaHUi no BnaHKuM ¢ 3agaHnaMM
pasgeny «YyeHue o
KNeTke».
53 |becnonoe pasmHoOXKeHne Becnonoe pasamHoxKeHne, |[aBaTb onpeaeneHus Kao4YeBbiM NOHATUAM. BblaensaTb ocobeHHOoCTH
cnopoobpasoBaHue, 6ecnosioro pasMmHoXKeHUsA. XapakteprsoBaTb HUONOrMYecKoe 3HaYeHue
MUTO3, NOYKOBaHME 6ecnosioro pasmHoxKeHua. OBbACHATb NPUYMHbBI 04HO0H6Pa3UA Npu
6ecnosiom pasMmHOXKEHUU
54 |BeretatusHoe BeretatmsHoe laBaTb onpeAaeneHnA KAKYeBbIM NOHATUAM. XapaKTepmnsosaTb
pPa3sMHOXeHue pa3sMHOeHMe, opraHHasa [pacnpocTpaHeHMe B NPUPOAE UM CeNIbCKOM X035CTBE BEreTaTMBHOIo
pereHepaumsa Pa3sMHOXeHUs
55 [MonoBoe pasmHoKeHue MNonoBoe pasmHoXKeHue, |[laBaTb onpeaeneHma KAoUYeBbiM NOHATUAM. BblaensaTb 3BO/IIOLUMOHHOE
Pa3BuTME NONOBbIX napTeHoreHes NPenMyLLECTBO NOJI0BOr0 pa3smMHoXKeHns. O6bACHATL buonornyeckoe
KNETOK. FameToreHes, ramerTsbl, 3HaYeHMe NosI0BOro pasmHoXKeHua. CpaBHUBaTb Hecnosioe U NonoBoe
repMmadpoaAnTU3M, pa3MHOXeHMe, NPoLecchbl OBOreHe3a 1 cnepmaTtoreHesa XapakrtepusoBaTb
OBOreHes, criepmaToreHes, [aTanbl rameToreHesa
pPenpoAyKTUBHbIN Nepuog,
56 |Meios3 Melio3s, pegyKkumMoHHoe  |[laBaTb onpeaeneHns KNyYeBbiM NOHATUAM. ONUCbIBAaTb USMEHEHMUA

AeNneHne, s3KBaLMoHHoe

XPOMOCOM B npoLecce KpoccuHrosepa. O6bacHATL Buonornyeckoe

neneHuve, ctagum menosa,

3HayeHne menos3a. XapakTepunsoBaTb ocobeHHOCTM 1-0ro 1 2-0ro

ranaongHbin Habop

MEMNOTUYECKNX AEeNEeHUN




XPOMOCOM, KOHbIOraums,

KpoccuHrosep
57 |[CemunHap «PasmHoxeHMe
OpraHnM3MoB»
58 [3aueT «PasmHoOKeHUe
OpPraHM3MoB»
59 [KpaTkue uctopuyeckume OHTOreHes, [laBaTb onpeAeneHna KAKYeBbIM NOHATUAM. HasbiBaTb NpeanocbliKu
cBegeHua 0b oHToreHese. bMoreHeTUYECKMI 3aKOH  |[bMOoreHeTUYeCcKoro 3akoHa. OnucbiBaTb NepPUoabl OHTOreHesa.
XapaKTepun3oBaTb BKAAL POCCUINCKUX YUYEHbIX B Pa3BUTME aMmbBpronormm
60 [PmbpuroHanbHoe Tunbl ANLEKNETOK, /laBaTb onpegeneHna KArYesbim NoHATUAM. CpaBHMBATb CTagnmM 3UTr0Thbl U
pasBUTME OPraHM3MOB. NoONAPHOCTb, 060104YKKM  [BnacTynbl. O6BACHATL bMoNornyeckoe 3HadyeHne gpobneHus. Bolgenatb
Anua, 6hactomepbl, 0cobeHHOCTN ApobeHMA NO CPAaBHEHMIO C MUTO30M.
6nactouennb, bnactyna, |XapakTepusoBaTb npouecc gpobaeHun
ApobneHune, ambpuonorua
61 [PmbpuoreHes. Factpynauma, ractpyna, |[laBaTb onpegeneHuns KatoYeBbiM NOHATUAM. OBBACHATbL MEXaHM3M
62 FrOMOJIOTUYHbIE OpraHbl,  [racTpyAAuMuK, OpraHoreHesa.
mesofepma, aktogepma, [CpaBHMBATbL CTaAnM racTpy/ibl U HeMpYAbl. [JOKasbiBaTb NpoOABAEHME
3HTOAEPMA, BMBPUOHaNbHOM MHAYKUWK. [TpnBOAUTL AOKA3aTENbCTBA €ANHCTBA
IMBpPMOHaANbHAA MHAYKUMA [MPOUCXOMKAEHUA KMBOTHOIO MMpPa
63 |KnoHupoBaHue KnoHuposaHune 3HATb N 0O6BACHATL MEXaHM3Mbl YCTOMUYMBOIO COCTOAHUA
PacTEHMI N }KUBOTHbDIX nnddepeHLMpPoBaHHOIO COCTOAHUA KNeToK. O6bACHATL MexaHM3M
KNOHUPOBAHUA. AHAaNM3NPOBATb M OLEHMBATb Pa3/INYHbIE 3TUYECKNE
aCneKTbl COBPEMEHHbIX MCCNeL0BaHMN B BMONOrMYECKON HayKe.
64 |CemuHap
«3ImbpUoHanbHoE
pPa3BUTME XKMBOTHbIX»
65 |MocTambpunoHanbHbIN JopenpoayKTUBHbIM laBaTb onpeaeneHna KAYeBbiM NOHATUAM. [TpnBOAUTL NpUMepbI
66 |nepuopg pas3BuUTUA nepvoa, metamopdos, HeonpeAeneHHOro un onpeaeneHHoro pocta. O6bACHATL bBonornyeckoe




HenpAamoe pa3BuTtue,

3HayeHne metamopdo3a. 060cHOBLIBaTb OMONAOrMYECKOE 3HAYEeHME CTagui.

NOCTaIMBPMOHANbHbIN

CpaBHMBaTb NPAMOE M HENPAMOE Pa3BUTUE. XapaKTepn3oBaTb TUMbI

nepunoga, npamoe pa3suntume,

I'IOCT3M6pMOHaI'IbHOI'O pa3BnTuUA

penpoayKTUBHbIN Nepuosa

67 [KU3HEHHbIN UMKA 1 /1aBaTb onpeaeneHna KNtoveBbiM NOHATUAM. ONMUCbIBATb KU3HEHHbIN LUKA
YepenoBaHUE NOKONAEHUN pacteHnin. O60CHOBbLIBaTb 3aBUCMMOCTb TUMA PAa3MHOXEHMA PacTeHUN OT
Yy BOgopocnen ycnosuii cpeabl. CpaBHMBATL CTPOEHME cnopodumTa N rameTopuTa y
68 [|PKM3HEHHbIN LUKA U FameToreHes, rameTopmT, [BbICLLMX CMOPOBbLIX PacTeHUI [laBaTb onpeaeneHma KAo4EeBbIM MOHATUAM.
YepenoBaHUE NOKONAEHUM cnoporeHes, cnopodut, |O60CHOBbIBaTb 3aBUCMMOCTb TUMNA ONNOAOTBOPEHUA OT YCNOBUI cpeapl
Y BbICLLUMX COPOBbIX apXeroHuu, aHTepuamn,  lobuTaHms
pacTeHumn cnopa, CNopaHrui, cems
69 [HKM3HEHHBbIN UMKA K OnnopgoteopeHue,
UepenoBaHUE NOKONEHUM [ABOMHOE ONA040TBOPEHME
Y FO10CEMEHHbIX LLBETKOBbIX pacTeEHU
70 |PKU3HEHHbIN UUKA U
yepesoBaHWE MOKONEHUI
Y LLBETKOBbIX PacTEHMM
71 |CxopcTBO 3apoaplweit OMbpuroHanbHas laBaTb onpegeneHnA KAKYeBbIM NOHATUAM. [lOKa3biBaTb NPOABAEHUA
SMmBpUHOoHanbHas AvBepreHumnsa GMOreHeTUYECKOro 3aKoHa; CXOACTBO B Pa3BUTME 3apoablLLeii.
nuMBepreHuuna XapaKTepun3oBaTb BK/aZ B pa3BuTME BMOreHeTMYeCcKoro 3akoHa
A.H.CeBepuoBa
72 |PasBuTHE OPraHMU3MOB 1 Kputnyeckmne nepuossbl Ha3biBaTb KOMMOHEHTbI OKPYXKatoLel cpeabl, BANAIOLWME HA pa3BUTHE
73 |oKpyrKatowas cpega pereHepaumu, KOHKpPEeTHOro opraHmama. OnuncbiBaTb KPUTUYECKNE NepPMOabl B Pa3BUTUM
ambpuroHa. O60CHOBbIBATb BANMAHME NONHOLEHHOMO NUTaHUA Ha POCT U
pa3BuTMe opraHnamoB. O6bACHATb OTPULLATENbHOE BIMAHME aNIKOTONA,
HAPKOTUYECKNX CPEeACTB, HUKOTUHA HA Pa3BUTUE 3apoabllla YenoBeKa.
XapaKkTepun3oBaTb ynpas/ieHNe HEPBHON U SHAOKPUHHOMN CUCTEM Pa3BUTUEM
74 [Bauert bnaHkuM ¢ 3agaHuamm




«HanBMAayanbHoe

pa3BuUTnE OPraHN3ImMoB»

75 [UcTtopwua pa3suTtuA FeHotun, deHoTUN, reHbl  laBaTb onpegeneHns KntoyYesbiM NOHATUAM. MpUBOAUTL NPUMEpPBI
npeacTasneHuin o (annenbHble n PeLLeCCUBHbIX U JOMUHAHTHbIX NPU3HaKOB. CxeMaTUYHO 0603HaYaTb
HacneaCcTBEHHOCTU U HeannenbHble), XPOMOCOMBbI, PAaCMONOXeHMEe annesibHblX reHOB Ha ANNAONAHOM U
N3MEHYNBOCTH reTeposunroTa, rannoMaHom Habopax. Bblaenatb OTAMYNA CBOMUCTB KMBbIX CUCTEM OT

romo3uroTa, HeXunBbIx. OTANYaTb NPU3HAKKU, onpeaensaemble anneNbHbIMU reHamu.
U3MEHYNBOCTD, XapaKTepun3oBaTb MPU3IHAKM OPraHM3MOB Ha Pa3INYHbIX YPOBHAX
HacNeACTBEHHOCTb, JIOKYC, |opraHm3aunn. O6bACHATL CYLWHOCTb FeHOTMMA Kak pe3yabTaT
AOMMWHAHTHbIM U B3aMMOZENCTBUA FeHOB
pPeLecCcMBHbIN NPU3HAKK

76 |CoBpemeHHble [eHbl CTPYKTYpPHblE U /1aBaTb onpeaeneHuna Ka4veBbiM NOHATUAM. OBBbACHATL MexaHU3Mm
npeacTaBieHna o perynatopHble, reHOM, NPOABNEHUA NPU3HAKA HA MONEKYNAPHO-TeHETUYECKOM YPOBHeE. Bbliaenatb
CTPYKType reHa 9KCNpeccua reHos, 0COHBEHHOCTU B CTPOEHMM FEHOB B MPOKAPNOTUYECKOM U 3YKapMOTUYECKOMN

npoueccuHr nPHK KneTKax

77 |NepBbiii 3aKoH T. Mbpua, rmbpuamsauma, |HasbiBaTb YCNOBUA NPOABAEHUSA LOMUHAHTHBIX U PELLeCCUBHbIX MPU3HAKOB.
MeHpens - OOMUHUPOBaHUE, 3anucbiBaTb 0603HAYEHUA LOMUHAHTHBIX U PELLECCUBHbBIX FTEHOB, TOMO3UTOT
eamMHoobpasmne nepsoro MoHormbpuaHoe N retepo3nroT. PackpbiBaTb CYyLLHOCTb rTMBPUA0N0OrMYECKOro MeToaa.
NOKONIeHUA CKpelwmBaHue, YncTble XapaKTepun3oBaTb MOHOTMBPUAHOE CKpeLMBaHue.

NWNHWUU, ANbTEPHATUBHbIE
NPU3HAKK

78 |[BTopoii 3akoH I. NMonHoe gomuHMpoBaHUe, |HasbiBaTb TMN 4OMWHMPOBAHMSA NPU KOTOPOM paclienneHme no peHoTuny
MeHpensa - 3aKoH pacwenneHune, 3aKoH n reHotuny cosnagaet. CocTaBnATb CxeMbl Npouecca obpas3oBaHuA
pacwenneHna «YUCTOTbI rameT» «YMCTbIX rAMeT», eanHo0bpasna rmbpmaos NepBoOro NOKOEHMSA, 3aKOHa

pacwenneHma. O6bACHATL LUTONOTMYECKME OCHOBbI MPOABAEHUA BTOPOro
3akoHa MeHgena (pacwenneHnsn). CocTaBnATb CXEMY 3aKOHA pacLLen/ieHus.

79 [HenonHoe HenonHoe OnuncbiBaTb NPOABAEHNE MHOXECTBEHHOro annenmsma. CoctaBaaTb cxemy
LOMWUHUPOBaHMe. OOMUHUPOBaHUE, HEeNoONIHOro 4OMUHMPOBAHUA. PewaTtb buonoruyeckme 3agaum no Teme.

MHoOecTBEeHHbIN

MHOMECTBEHHbIN

O6BACHATL CYLLHOCTb HEMOIHOMO AOMUHUPOBAHMA. CpaBHMBATb MEXAHM3M




_Annennsm annennsm NOJIHOrO N HENOJIHOFO AOMUHUPOBAHUA.
80 |AunrnbpugHoe n OnrnbpungHoe PaccuntbiBaTb YNCNO TUMOB rameT U COCTABAATbL peLleTKy MNeHHeTa.
nonnrnbpuaHoe CKpelmBaHue O6bACHATb LLUTONIOFMYECKME OCHOBbI TPETbero 3akoHa . MeHaena (3akoHa
CKpelwmBaHue. TpeTui He3aBMCMMOro HacnenoBaHuMA). Pelwatb bMonornyeckme 3agaum no Teme.
3aKoH MeHaena
81 [MpakTuKym «PelieHune lFeHoTun, rubpunabi 1 CocTaBnATb CXeMbI A1 pPeLleHns 3a4a4, NpaBuabHO opopMIATb 3a4a4M.
reHeTMYeCKUX 3a4aud Ha nokosaeHua, peHoTmn, Pewatb reHeTUYECKME 334341 PAa3HOro TMNa.
MOHO- U AnrnbpugHoe BEPOATHOCTb NPOABAEHMA
CKpelmBaHue» NPU3HaKa, YNCN0 TMMNOB
ramet
82 [AHanumsmpyoulee Fomo3urorta u CocTaBnATb CXEMbl aHA/IM3UPYIOLLETO CKpeLwmBaHua. O6bacHATb
CKpelmBaHue reTeposmnroTa, NPaKTUYEeCKoe 3HaYEeHME aHANN3UPYIOLLErO. XapaKTepmn3oBaTb NPoABIeHNEe
aHanmsupytoulee QHANM3NPYIOLLErO CKPeLLMBaHUA, peLwaTh 3a43a4M No TemMe.
CKpelimBaHue
83 [XpomocomHas Teopusa pynnbl cuenseHuna, dPopmynmMpoBaTh 3aKOH CLUEenNeHHOro HacnegosaHua T. MopraHa.
HacneaCTBEHHOCTHU KPOCCUHIoBep, O6bACHATb NPUYMHY HapyLeHUs cuenneHns, buonormyeckoe 3HavyeHme
MOpraHMabl, Nepekpect |nepekpecta xpomocom. O6bACHATL LUTONOMMYECKME OCHOBbI NPOABIEHNSA
XPOMOCOM, CLLeMN/IeHHOe  [3aKOHA CLEMNJIEHHOro Hacnea0BaHMA. XapaKTepu3oBaTb NOJOKEHUA
HacnegoBaHue XPOMOCOMHOW TEOPUM HACNeACTBEHHOCTHU
84 [MpakTuKym «PelueHue PaccToaHue mexay CoCTaBnATb CXeMbl A1 peLleHNsa 33434, NPAaBUAbHO 0POPMIATE 3a4a4MN.
reHeTMYeCKux 3agaud Ha reHamm PelwaTb reHeTUYeCKMeE 334341 PA3HOro TMNa.
cLuenneHHoe
HacnegoBaHMe»
85 [eHeTMKa nona. AyTOCOMBbI, HasbiBaTb TMMNbI XpPOMOCOM B reHOTUNE. YMeTb 06bACHATbL MEXaHU3M
HacneposaHue reTepoxpomMoCOMbl, reHeTMYecKoro onpeaeneHma nona, NPUBOAMUTbL NPMMeEPbI MEXAHU3MOB
NPU3HAKOB, CLLEeNAEHHbIX reTeporameTHbIN non, onpegeneHua nona. O6BbACHATb NPUYNHBI COOTHOLIEHMA noaos 1:1,
C nosiom roMmorameTHbIN Non MeXaHW3Mbl HacieaoBaHUA remoduamn n AanbToHM3ma. AHaIM3NPOBATb
poAO0CNOBHble. PelwaTb NpocTelme 3a4a4mM Ha cuenieHHoe Hacnea0BaHmMe.
86 [MpakTnkym «PeweHune HacneposaHue CoCTaBNATb CXxeMbl AN1A peLlleHna 3a4a4, NPaBuibHO 0POPMAATL 3a4a4n.




reHeTu4eCKmnx 3aga4y Ha

remopunanm, ganbTOHU3IMa

PewaTtb reHeTMyeckme 3a4a4M pa3HOro Tuna.

cuenseHHoe C NnoJiom

HacnegoBaHue»

87 [FeHOTMN KaK wenocTHasn lfeteposuc, OnucbIBaTb CTPOEHME reHa 3yKapuoT. YMeTb pacKpbiBaTb CyLLHOCTb
cucTema. KOAOMUHUPOBaHUeE, B3aMMOLENCTBMA FreHOB, NPMBOANTb NpuMepbl. COCTaBAATL CXEMDbI
Bsanmopaencreune reHoB KOMMNNEMEHTapPHOCTb, CKpelmnBaHma, onpeaenatb no GeHoTuny reHoTmn, 1, HA0HOPOT, No

nnaemoTponua, NnoAnmepusa,  [reHoTuny GeHoTMn, No CXemMam YUCIO0 TUNOB rameT, BEPOATHOCTb
snucras NpoAB/AEHNA NPU3HAKa B NOTOMCTBE, peLlaTb 334a4u pa3Horo Tuna.

88 [MpaKkTnkym «PelweHmne KogomuHupoBaHue, CoCTaBnATb CXxeMbl ANA peleHna 3a4a4, NPaBuabHO 0GOPMAATL 3a4a4u.
reHeTUYeCcKux 3agaud Ha KOMMNNEMEHTApPHOCTb, PewaTb reHeTUYeCcKMe 3a4a4m pa3HOro TmMna.

B3aMmoAencTene naenoTponusa, NoANMepms,
reHoB» BnucTas; HacnegoBaHue
rpynn KpoBW YenoBeka

89 |CemunHap no Teme 3aKOHbI O60CHOBbIBaTb YHMBEPCA/IbHbIM XapaKTep 3aKOHOB Hac/N1eACTBEHHOCTM.
«OCHOBHble HacneaCcTBEHHOCTH XapaKTepunsoBaTb reHeTUYEeCKME 3aKOHbI. BbIABAATD AOMUHAHTHbIE U
3aKOHOMEPHOCTH peLeccmMBHble NPU3HAKM U CBOMCTBA PACTEHWUIN N }KUBOTHDIX.
HacneaCcTBEHHOCTUY

90 [|3auveT «OCHOBHble BnaHKM ¢ 3agaHmamm
3aKOHOMEPHOCTH
HacneacTBEHHOCTU»

91 [FfeHOTMNM4YecKan N3meHUYnBOCTD, HasbiBaTb YPOBHM BO3HMKHOBEHMA KOMBWHaUMI reHoB. MNpruBoaAUTb
N3MEHYMBOCTb KOMOWHaTUBHanA npumepbl KOMOWMHATUBHOM M3MEHUYMBOCTU. OBBACHATL NPUYNHDI

U3MEHUYNBOCTb, npoABAeHNA KOMOUHATUBHOM U3MEHYMBOCTU Y OPFraHNU3MOB,
HacneacTBEHHasnA Pa3MHOXaIOLWMXCA NONOBbIM MYTEM.
U3MEHUYNBOCTb

92 |MyTauum MyTareH, myTareHes, O6DBACHATb NPUYNHBI HACAEACTBEHHbIX USMEHEHWNI; FTEHHbIX U

MyTauum, Knaccuodukauma

XPOMOCOMHbIX MyTauuii. MpuBoAUTL NPUMEPbLI Pa3HbIX TUMOB

MyTaLni

KnaccmopuKkaumm mytaumnin. OnncbiBaTb NPOABAEHNE CBOMCTB MyTaLUN.




XapaKTepun3oBaTb TUMbl MyTaUMIA. BbIABAATb NCTOYHUKM MyTareHoB B

cpene. ObocHOBbLIBATL bBUOOrMYEcKoe 3HaYeHne myTaunii. O6bACHATD

nocneacrtenAa BAMAHNA Ha OPraHU3M MyTaLl,Mﬁ. Mcnonb3osaTtb

MaTeMmaTnyeCckme metoabl CTaTUCTUKAN B 6uonorun.

93 |PeHoTUNMUECKan BapuaumMoHHbIl paa, OnucbiBaTb NPosBAeHNE MOANDUKALMOHHOM N3MEHUYMBOCTU. OODBACHATD
N3MEHYNBOCTb moandukaummn, mopdos, NPUYMHbI HEHAaCNeACTBEHHbIX M3MeHeHMNn. OBOCHOBbLIBaTb BAUSHNE HOPMbI
HOPMa peakLunm peaKkunmn Ha npucnocobieHmne opraHM3MoB K cpeae 0buTaHus.
XapaKTepun3oBaTb bUonormyeckoe saHavyeHme mogndukaumin. Mcnonb3oBaTb
MaTeMaTU4YeCcKMe MeToAbl CTaTUCTUKKN B BUONOTMN.
94 [UHcTpyKTaxK no Th. MoandukaumoHHas O6BACHATL pPe3ynbTaTbhl y4eOHO-UCCNeA0BaTE/IbCKON AEATENbHOCTY,
labopaTopHan paboTa N3MEHYNBOCTb OCYLLECTBNIATL UX NMPOBEPKY.
«BblasneHune
N3MEHYNBOCTU Y
ocobeit ogHOro BUaa»»
95 |labopatopHas paboTa BapuvaumoHHas Kpusas, O6bACHATb pe3ynbTaTbl y4ebHO-UCCNeA0BaTENbCKON AeATENbHOCTH,
«MocTpoeHue BapWaHTa, CTAaTUCTUKA OCYLLECTB/IATL UX NMPOBEPKY.
BapMaLMOHHOM MmoanduKkaumm
KpnBOMN»
96 [CemuHap no teme OcHOBHbIe CpaBHMBATb CBOMCTBA MYTALMOHHOM N MOAUPUKALIMOHHOM MU3MEHUYMBOCTY.
«OCHOBHble 3aKOHOMEPHOCTHU
3aKOHOMEPHOCTHU N3MEHYMBOCTH
N3MEHYNBOCTU»
97 [MeToabl n3yyeHun FeHeanornyeckuit, HasbiBaTb meToAbl U3yYeHNA HACNeACTBEHHOCTU YenoBeKa. Bolaenatb

reHeTuKn 4yenoBekKa.

611M3HeL0BbIN,

TPYLAHOCTM B MPUMEHEHNN MEeTO0B B reHeTUKe YenoBeka. AHaIM3npoBsaTtb

LUTONOTN4ECKA n meToabl

CXeMbl pOp,OCI'IOBHOIZ.

N3yyYeHnn

HacneaCcTtBeHHOCTU




4HenoBekKa

98 |HacneacrtseHHble 1 |HacneactBeHHble O6BACHATbL NPUYNHBI HAacNeACTBEHHbIX 3a00/1€BaHUI, BAMAHME MYyTareHoB
3aboneBaHMNA U UX 3aboneBaHus, Ha OpraHW3m 4yesoBeKa, BANAHME ANIKOrONA, HUKOTUHA U HAPKOTUYECKUX
npeaynpexaeHue XPOMOCOMHble 6on1e3HU CPeACTB Ha YeNIOBEYECKMIA OPraHU3M.

99 [Co3pgaHue nopog, OpomallHMBaHWe, cenekuma, [3HaTb onpeaeneHnA KAYeBbiM NOHATUAM, NEPEYNCIATb OCHOBHbIE
*KMBOTHbIX M COPTOB 1 |copT, nopoaa, wWTamm MeToAbl CeNeKUMOHHOM paboTbl. BbiaenaTb NpM3HaKu copTa Uan Nopoapbl.
pacTeHumn |“CpaBHMBaTb pasanyHble BUAbI 0THOpa.

100 [MeTtogbl cenekumm 1 [feTeposuc, rmbpuansaums, |”O6bﬂCHﬂTb noslyyeHue reteposnca, NOAMNAONL0B, OTAANTEHHbIX
PacTEHMI N }KUBOTHbIX 0TO0P UHAMBMAYANbHbIN U |||rm6pm,c|,os, AEeNCTBUE UCKYCCTBEHHOrO oTbopa. Mcnonb3osaTtb

MaccoBblii, Nopoaa, coprT, NpPMoBpETEHHbIE 3HAHWUA U YMEHWNA B NPAKTUYECKOMN AEATE/IbHOCTU U
Cenekuma opraHM3mMoB POACTBEHHOE CKpeLWMBaHMe, [MOBCEAHEBHOM XMU3HU ANA: TPAMOTHOIO 0GOpPMJIEHNA PE3Y/IbTaToB
oTAaneHHasa rmbpuamsaymay [bruonornyeckmx nccneaoBaHmin. O6bACHATbL Pa3MYHbIE METOAbI,
PacTEHUM N }KUBOTHbIX, MCNONb3yeMble B CENEKLNM }KUBOTHbIX. CPaBHMBATbL OTAANIEHHYIO
WCKYCCTBEHHbIN MyTareHe3s  [rubpuansaumio y pacTeHUM U *KUBOTHbIX. BbiAensTb NPU3HAKM NOpoAbl.
BMOTEXHONOTUA, TeHHas XapaKTepmn3oBaTb TUMbl CKPELMBAHMA B XKMBOTHOBOACTBE. 3HATb BKNAL,
MHXXeHepusa OTEYECTBEHHbIX YYEHbIX HA PAa3BUTUE CENIEKLMN.
J1OCTMXEHNA N OCHOBHbIE
HanpaB/IeHNs COBPEMEHHOM
101 |ceneKuun 1
102 |AToroBbliit ypoK 1

TemaTuueckoe naaHupoBaHue no 6uonormm 11 Knacc

Ne yp Tembl ypoOKOB Kon-Bo 4vac
Pasnen 1 3sonoumoHHoe yyeHue ( 40 yacos) 40

1 BeegeHue. YyeHune 06 3BoNOUMM OPraHMYECKOro MMpa 1

2-3 UcTopuma pasBuTMA NpeacTtaBAeHUN O Pa3BUTUM KMU3HU HA 3eme 2

4 Cuctema opraHmyeckomn npupoapl K. JInHHesn 1

5-6 Pa3BuTMe aBoNtOUMOHHBIX naei H.b.Jlamapka 2

7 CemunHap no teme «Pa3BUTUE 3BOJIIOLMOHHBIX MAEN B A04aPBUHOBCKUIA Nepuoa» 1




8 EcTecTBEHHO-Hay4YHble Npeanocbiikm Teopumn Y.[lapsmHa 1

9 JKcneanLMOHHbIN maTepuran Y.[JapsurHa 1

10 YyeHue Y.[apBrHa 06 UCKYCCTBEHHOM OTb6OpE 1

11 YyeHue Y.[apBrHa o ectecTBeHHOM oTbope. Popmbl 60pbOLI 33 CyLLeCTBOBAHNE 1

12 YyeHue Y.[JapsunHa o ectectBeHHOM oTbope. Obpa3oBaHMe HOBbIX BUAOB 1

13 MpakTuyeckan pabota Nol «CpaBHUTEIbHAA XapaKTEPUCTUKA ECTECTBEHHOIO N UCKYCCTBEHHOIO 1
otbopa»

14 3a4yét Nel 3BontoUMOHHOE yYeHue 1

15 Pa3BuTME 3BONOLMOHHOM TEOPUM B NOCAELAPBUHOBCKUI Nepurog, 1

16 DBO/IIOLUMOHHAA POib MyTaLUA. 1

17 NabopaTtopHan paboTa Nel «BbisBneHMe M3MEHUYMBOCTU ¥ 0cobeit ogHOro Buaa» 1

18 leHeTMYecKne npoueccbl B NoNynaumax 1

19 dopmbl ecTecTBEHHOro 0THOpPA 1

20 MpakTnyeckan paboTta No2 «CpaBHeHWE NPOLLECCOB ABUKYLLETO U CTabunmsnpytowero otbopos» 1

21 CemunHap no Teme «[BuKyLine Cnabl 3BONOLUNY 1

22 AfanTauma opraHM3mMoB K cpesie 06UTaHUA U X OTHOCUTENBHOCTb 1

23 BoinonHeHwne nabopatopHoit paboTbl Ne2 1
«BblaBneHne npmucnocobneHnii y opraHnM3mos K cpege obutaHma»

24 Bua, Kputepuii Buga 1
BbinonHeHne nabopatopHoit paboTtbiNe3«HabnoaeHme 1 onncaHne ocobeit Buaa no
MOpPGdONOrMyecKoMy KpUTEpPUIO»

25 BnaoobpasoBaHue 1

26 MpakTuyeckan pabota Ne3 «CpaBHeEHWE NPOLLECCOB 3KOMAOTMYECKOro U reorpadpuyeckoro 1
BMA006pasoBaHNA»

27 CemunHap no teme «OCHOBHbIE NONOKEHUA CUHTETUYECKOI TEOPUM IBOTIOLLUN Y 1

28 KoHTposibHasa pabota Nol «IBo/IIOLUMOHHOE yYeHue 1

29 Makpoasoatoumna. HanpasneHmMA 3BONOLMN. 1

30 BbinonHeHWe npakTnuyeckon paboTbl N2 4 «CpaBHUTEIbHAA XapaKTEPUCTUKA MUKPO- U 1




MaKpO3BO/TOLUN

31 MyTn gocTukeHna buonornyeckoro nporpecca 1
32 MpakTnyeckana pabota Ne 5 «CpaBHUTEIbHAA XapaKTePUCTUKA NyTel U HanpaB/ieHU 3BONHOLUNY 1
33 NabopaTtopHana paboTa Ned «BbisiBneHne apoMopdo30B Yy pacTeHUN» 1
34 NabopaTtopHan paboTa N 5 «BbisiBneHne nanoagantauuii y pacTeHnin» 1
35 NabopaTtopHan paboTa N26 «BbisiBneHMe apomopd030B Y }KUBOTHbIXY 1
36 NabopaTtopHan paboTa N2 7 «BbiaBneHne nanoagantauui y *KXMBOTHbIX» 1
37 OCHOBHble 3aKOHOMEPHOCTU 3BONOLUN 1
38 Mpasnna asonoumnmn 1
39 CemunHap no teme «OCHOBHblE 3aKOHOMEPHOCTU 3BONOLLUMNY 1
40 3auét Ne2 OcHOBHble 3aKOHOMEPHOCTM 3BOOLNMU 1
Pasgen 2.Pa3Butme opraHmnyeckoro mupa ( 20 yacos) 20
41 MpeanocbINKKU BOSHUKHOBEHUA XU3HU Ha 3emne
42 MpakTuyeckan paboTta N2 6 «AHaNM3 M OLLEHKA Pa3/INYHbIX TMNOTE3 BOSHMKHOBEHMA }KU3HM Ha 1
3emne»
43-44 Pa3BuTUE }KM3HU B apPXENCKOM N NPOTEPO30IMCKOM 3pax 2
45 PasBuTne XM3HM B paHHEM Nasieo3oe 1
46 Pa3BuTtme Xu13HM B NO3gHEM Maneo3oe 1
47 PassuTme XKn3Hn B mesosoe 1
48 Pa3BuTME KM3HU B KallHO30€ 1
49 CemuHap no teme «OCHOBHblE YepTbl 3BOJIOLLUM }KUBOTHOIO U PACTUTENBLHOIO MUpa» 1
50 3a4yét Ne 3 OCHOBHbIe YepTbl 3BONOLUM MBOTHOIO M PACTUTEIBHOrO MMpa 1
51 Pa3BuTME NpeacTaBiEHN O NPOUCXOXKAEHNM YeloBEKA. Pennrna n HayKa o NponCXoXKa4eHNM 1
yenoBeKa
52 NMonoxkeHne YenoBeKa B CUCTEME }KMBOTHOIO MMpa 1
53 SBoNOLUMA NPMMATOB 1
54 Ctaauum aBonoumm YenoBeka. [pesHenwuve noam 1
55 Craguu asontounm yenosekKa. [jpesHue noam 1
56-57 Craguu aBontoumnm yenosekKa. [NepBble COBpeEMEHHbIE Nt0AM 2




daKTopbl 3BOIOLMN COBPEMEHHOIO Ye/10BeKa.

58 CoBpemeHHbIN 3Tan B 3BONOLUMM YEN0BEKA 1
59 MpakTnyeckasa pabota N2 7 «AHaNU3 1 OLLEHKA PA3NINYHbIX FTMNoTe3 GOPMUPOBAHMA YENOBEYECKMX 1
pac»
60 KoHTponbHas paboTta Ne2 no pasgeny «YyeHue 06 IBONOLMN OPraHUYECKOro Mmpa» 1
Pasgen 3. B3anMoOTHOLLEHUA opraHu3ama 1 cpeapl. OcHoBbl 3konormm ( 30 yacos) 30
61 DKOI0rMA KaK HayKa. 1
Buocdepa — kmBaa 060104Ka NNAHETHI
62 CtpykTypa 6uocdepsl. *neble opraHM3mbl. 1
63 Kpyrosopot Boabl B npupoae KpyrosopoT yrnepoga 1
64 KpyrosopoT pocdopa u cepbl Kpyrosopot asoTa 1
65 MpakTnyeckan pabota Ne 8 «CocTaBAeHUE CXeM KPYroBOpoOTa yrnepoaa, KUCaAopoaa, asota» 1
66 3a4ét Ne 4 CtpykTypa 6uocdepsl 1
67-68 UcTopma dpopmmnpoBaHnA cOObOLLLECTB *KMBbIX OPraHU3MOB 2
69-70 OcHoBHble Brombl CyLIn 2
71 Broma 3abalikanbCcKoro Kpas 1
72 NabopaTtopHan paboTbl N2 8 «OnncaHne sKOCUCTEMbI CBOEN MECTHOCTUY 1
73 CemuHap no teme «OCHOBHble HUOMbI CyLIN» 1
74 EctecTBeHHble coobuwecTBa. CTPyKTypa ecTecTBEHHbIX coobLiecTs 1
75 AbuoTtuyeckmne dakTopbl. Temnepatypa .CeeT 1
76 AbnoTtnyeckune pakTopbl. BnarkHocTb. MoHU3MpYoLlee nsnyyeHme. MHTEHCMBHOCTb AeiCTBUS 1
daKTopa
77 B3anmogeicteme dakTopoB. buotnueckmne paktopbl cpeapl 1
78 NabopaTtopHan paboTa N2 9 «M3yyeHne NnprucnocobaeHHOCTM OPraHN3MOB K BAMAHUIO PA3NYHbIX 1
3KoJIOrnMYeckmx GpakTopos»
79 Llenn nutaHua. Npasuaa sKoNOrM4yecKux nmpamma, 1
80 MpakTnueckana pabota Ne 9 «CocTtaBneHne cxem NepeHoca BELWECTB U SHEPTUM B IKOCUCTEMAX 1
(nnwesbix uenen n cetei)»
81 Camoperynauma skocmctem. CMeHa 3KOCUCTEM 1




82 MpakTnyeckana pabota Ne 10 «PelueHme 3KONOrMYeCcKUX 3a4a4» 1
83 Arposkocuctemsl. MpakTnyeckaa pabota N2 11«CpaBHUTENbHAA XapaKTEPUCTMKA SIKOCUCTEM U 1
arposkocucTem
84 3auéT No5 MpupoaHble coobuiecTsa. 1
85 ®dopmbl B3aMMOOTHOLWEHUN. [O3UTUBHbIE OTHOLIEHMUA 1
86 AHTMONOTUYECKME OTHOLIEHUA. XULLIHUYECTBO 1
87 Mapasutmsam 1
88 KoHKypeHuma 1
89 CemMunHap no Teme «B3aMMOOTHOLLEHUA MeXAYy OpraHu3ImMamm» 1
90 KoHTponbHaa pabota Ne3 no teme «buocdepa» 1
Pasgen 4. Buocdepa n yenosek ( 11 yacos) 1
91 Bo3aeicTBume yesioBeKa Ha Npupoay B NpoLecce CTaHOB/IEHNA 0bLLecTBa 1
92 MpupogHble pecypcbl N UX NCMONb30BaHUEe 1
93 MocneacTBus X03AMCTBEHHOW AEATEIbHOCTM YeI0BEKA A/1A OKPYXKatoLLen cpeabl. 1
94 3arpasHeHUs OKpy»KatoLwei cpeapl 1
95 BaunsaHWe yenoBekKa Ha PacTUTENbHbIN U X KUBOTHbIN MUP 1
96 PagnoakTnsHoe 3arpAasHeHne 6uocdepbl 1
97 OxpaHa npupoabl U NepcneKkTnBbl PauMoHaAbHOIO NPUPOAON0Ab30BAHMUA 1
98 BbinonHeHne nabopatopHoi paboTbl 11« AHTPONOreHHOE B/IUSTHUE Ha SKOI0TUYECKOE COCTOAHME 1
CBOEN MeCTHOCTU»
99 BbinonHeHWe npakTnyeckom pabotbl N2 12 «AHanM3 1 oueHKa rnobanbHbIX aHTPOMOreHHbIX 1
N3MeHeHun B buocoepe»
100 3auéTt Ne 6 buocdepa 1 yenosek 1
101 BMOHMKa KaK Hay4yHOe 060CHOBaHME MCNOAb30BaHNE BUONOFMYECKUX 3HAHUIM ONA PeLleHmnA 1

MHXEHEPHbIX 3a4a4 U Pa3BUTUA TEXHUKU




102 3akntoyeHune 1

NToroBas KOHTpoNbHasA pabota Ned

YyebHo — meToANYECKOE U MaTepUaIbHO — TEXHUYECKOE OCHALLeHUE:

1. 3axapos B. 6., MamoHTOB C. I"., CoHuH H. U., 3axaposa E. T. Buonorua. O6bwan 6uonorua. MpodunbHbil yposeHb. 10 knacc / Nog pea. npod. B. b.
3axaposa. M.: Opoda.

2. 3axapos B. b., MamoHT0B C. I'., CoHuH H. U., 3axaposa E. T. Buonorua. O6was 6uonorus. MpodunbHeiit yposeHb. 11 Knacc / Mopg pea. npod. B. b.
3axaposa. M.: ipoda.

3.Mporpamma Kypca: Mporpamma cpegHero obuiero obpasosaHusa no buonornn ana 10-11 knaccos. MpodunbHbIN ypoBeHb (aBTop B.B. 3axapos)
4.CyxoBa T. C., Kosnosa T. A. CoHuH H. U. Obwan 6uonorua. 10-11kn.: paboyasn TeTpagb K y4ebHUKy. — M.: lpoda,06wan buonorus

5. UHTepHeT-pecypcbl: http://ps.1september.ru/, http://13.pedsovet.org/, http://pedsovet.su/, http://www.zavuch.info/, http://www.mioo.ru/,
http://minobr.org/, http://eorhelp.ru/

6. NpeseHTauum K ypoKam.

ObopyaoBaHue:

1. Tabnuubl, MyNsxKuM, BNaXKHbIe NpenapaTtbl, MUKPOCKOMbI « KOHHAT», MUKponpenapaTtbl «boTaHuKa 1», «boTaHMKa 2» 1 ap

2. Fepbapum «OCHOBHbIe rpynnbl pacTeHUM», «PacTuTeNbHble coobuiecTBa», «JlIeKapCTBEHHbIE pacTeHMA», «Af0BUTbIe pacTeHma», «COpHble
pacTeHUs», «IBONOLMA OPraHMYECKOro MMUPa BbICLLIMX PACTEHUI», «[lepeBba U KYCTapHUKNY,

3. Mogenb «KneTka pacteHuna», «Crebenb pacteHusa», «CTpoeHne KopHa», «CTpoeHue nnctar, «Cepaue», «CTpoeHue rnasa», « Mosr yenoseKka» u
ap.

4. Konnekuma «Pa3BuTUE HACEKOMOTO C HEMOJIHbIM NPEBPALLEHUEMY;

5. TexHnyecKkme cpeacTBa 0byyeHMsA: KOMNbIOTEP, NPOEKTOP, LMdPOBON MUKpPOCKON, undposas nabopaTtopusa

MnaHupyembie pe3ynbTaTbl 0CBOEHUA NPOrpPaMmmbi:
JInyHoCTHbIE pe3ynbTaTbl B chepe OTHOLWEHMIM 0byYatoWwmxca K cebe, K cBoeMy 340P0BbIO, K MO3HaHWMIO cebs:
- OpMEeHTauMs 0OYyYaOLLMXCA HA AOCTUKEHME IMYHOTO CHACTbA, PEANIN3ALMIO MO3UTUBHBIX }KU3HEHHbIX NEPCMEKTUB, MHULUMATUBHOCTb, KPEATUBHOCTD,
FOTOBHOCTb M CMOCOBHOCTb K IMYHOCTHOMY CaMOONpPeAENEHNIO, CMOCOOHOCTb CTaBUTb LLENN U CTPOUTD YKU3HEHHbIE NAaHbI;
- FOTOBHOCTb 1 cNocobHOCTb 06ecneynTb cebe U cBOMM BAN3KUM AOCTOMHYIO XM3Hb B NPOLECCE CaMOCTOATE/IbHOM, TBOPYECKOM M OTBETCTBEHHOM
AeATENbHOCTH;



- FOTOBHOCTb 1 CMNOCOBHOCTb 0OYYatOLLMXCA K OTCTaMBAHMUIO IMYHOIO AOCTOMHCTBA, COOCTBEHHOrO MHEHMA, FTOTOBHOCTb M CNOCOOHOCTb BbipabaTbiBaTb
COBCTBEHHYIO MNO3MLMIO NO OTHOLIEHUIO K 06LLECTBEHHO-NOIUMTUYECKUM COBbITUAM MPOLLIOTO M HAaCTOALLLErO Ha OCHOBE OCO3HAHUA U OCMbIC/IEHMA
NCTOPUUN, AYXOBHbIX LLEHHOCTEN U AOCTUXKEHMIN Hallel CTpaHbl;

- TOTOBHOCTb M CNOCOBHOCTb 06YyYatoLWMXCA K CAMOPa3BUTMIO U CAMOBOCMNUTAHMIO B COOTBETCTBUM C 0OLLEYEN0BEYECKMMN LLIEHHOCTAMMU U Maeanamm
rpakAaHCcKoro obuiecrsa, NoTPebHOCTb B GM3MYECKOM CaMOCOBEPLLEHCTBOBAHMUM, 3aHATUAX CNOPTUBHO-0340POBUTENIbHON AEATENIbHOCTbIO;

- IPUHATUE N peanm3aumns LeHHOCTeN 340p0oBOoro 1 6esonacHoro obpasa *KnsHu, bepexHoe, OTBETCTBEHHOE M KOMNETEHTHOE OTHOLIEHME K
cobcTBeHHOMY GU3MYECKOMY U MCUXONOTMYECKOMY 34,0P0BbIO;

- HENPUATUE BPEAHbIX MPUBbIYEK: KYPeHUS, ynoTpebieHna ankoronsa, HapKOTUKOB.

JInyHOCTHbIE pe3ynbTaTbl B chepe OTHOLEHNM 0byyatowmxcs K Poccum Kak K PoauHe (OTtevecTsy):

- poccUMCKaa NAEeHTUYHOCTb, CNOCOBHOCTb K 0CO3HAHUIO POCCUCKON NAEHTUYHOCTU B MONNKYAbTYPHOM COLMYME, YyBCTBO NPUYACTHOCTM K
NCTOPUKO-KYNIbTYPHOM 0BLLHOCTN POCCUIMCKOro Hapoaa v cyabbe Poccum, NaTpnoTn3m, roTOBHOCTb K Cy»KeHuto OTeyecTsy, ero 3aluTe;

- YBa*KEHME K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTU nepea PoanHOM, ropA0CTM 3a CBOM Kpald, CBOKO PoAUHY, NpOLU/IOe U HacToAllee
MHOrOHaLUMOHaNbHOro Hapoaa Poccuu, yBarkeHne K rocyaapCcTBeHHbIM cMMBOAaMm (repb, daar, rumH);

- dopmmpoBaHMe yBaXKEHUS K PYCCKOMY fA3bIKY KaK rocyAapcTBeHHOMY A3blKy Poccuiickon @eaepaumm, ABNAIOLLEMYCA OCHOBOM POCCUIACKOMN
MOEHTUYHOCTU U rNaBHbIM GAaKTOPOM HaLMOHANbLHOrO CaMoonpeaeneHus;

- BOCMUTaHME yBaXKEHUA K KybType, A3blKaM, TPaANLMAM M 06bl4asim Hapoa0B, NPOXKMBatOLWMX B Poccuinckoit egepaumm.

JINYHOCTHbIE pe3ynbTaTbl B chepe OTHOLEHNN 06YYaIOLMXCA K 3aKOHY, rOCy4apCTBY M K rpaxKaaHCKOMY 0bLiecTsy:

- TPaXKAAHCTBEHHOCTb, pa*kAaHCKan No3nLUMA aKTUBHOTO M OTBETCTBEHHOIO Y/leHa POCCUMCKOro o6LLecTBa, 0OCO3HALWETO CBON KOHCTUTYLIMOHHbIE
npaBa M 0683aHHOCTM, YBa*KatoLWEro 3aKOH M NPaBoNoOpPAAOK, 0CO3HAHHO NPUHMMAIOLLErO TPAANLMOHHbIE HaLUMOHaNbHbIE U 0bLeYenoBeYeckne
rYMaHUCTUYECKUE M AEMOKPATUYECKME LLEHHOCTM, TOTOBOIO K Y4acCTUIO B OOLLLECTBEHHOM XKU3HU;

- MPU3HAHME HEeOTYYKAAaEeMOCTU OCHOBHbIX NPaB 1 CBOOO/ Ye/NI0BEKA, KOTOPbIE NMPUHAAIEKAT KaXKA0MY OT POXKAEHMA, FOTOBHOCTb K OCYLLECTB/IEHUIO
COb6CTBEHHbIX NpaB 1 cBobog 6e3 HapyLeHMa Npas 1 cBoboA4 APYrnx NL, FOTOBHOCTb OTCTanBaTb COBCTBEHHbIE NMpaBa U CBOOOAbI YENOBEKA U
rpakAaHWHa cornacHo obLenpmusHaHHbIM NPUHLMNAM U HOPMamM MEXKAYHAapPOAHOro npasa M B COOTBETCTBUM C KOHCTUTYUMel Poccuiickom
depepaumm, npaBoBas U NOAUTUYECKAA TPAMOTHOCTb;

- MMPOBO33pPEHNE, COOTBETCTBYIOLLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKMU U 0BOLLECTBEHHOM NPAKTMKKN, OCHOBAHHOE Ha AuManore KyabTyp, a
TaK¥XKe pas3nyHbiX Gopm 0bLLEeCTBEHHOIO CO3HaHMA, OCO3HaHME CBOEro MecTa B NOJIMKY/IbTYPHOM MUPE;

- UIHTEPMOpPM3aLMA LLEHHOCTEN A4eMOKPaTUN U COLMANbHOW CONMAAPHOCTU, TOTOBHOCTb K JOrOBOPHOMY PEry/IMPOBaHMI0 OTHOLIEHWI B rpynne nam
COLManbHOM opraHM3aLmm;

- FOTOBHOCTb 06YYatoLWMXCA K KOHCTPYKTUBHOMY Y4aCTUIO B NPUHATUWN PELLEHUI, 3aTParMBatoLLmMX UX NPaBa U MHTEPECHI, B TOM YMCAEe B Pa3/INYHbIX
dopmax obLecTBEHHOM CaMoOpraHM3aunm, camoynpasneHms, 0bWwecTBeHHO 3HAYMMOWN AeATEIbHOCTU;



- NPUBEPKEHHOCTb NAEAM UHTEPHALMOHANN3MA, APYKObl, paBEHCTBA, B3aMMONOMOLLY HAPOA0B; BOCMUTAHME YBAXKUTE/IbHOTO OTHOLEHUA K
HaLMOHANIbHOMY LOCTOUHCTBY NtOAEMN, UX YYBCTBAM, PE/IUTMO3HbIM ybexaeHnam;

- TOTOBHOCTb 06Yy4atoLWMXCA NPOTUBOCTOATb MAEO0N0TUM IKCTPEMMU3MA, HALMOHANM3MaA, KceHoGobuK; Koppynuum; ANCKPUMUHALMN MO COLMANbHBIM,
PeIMTMO3HbIM, PACOBbIM, HALMOHANbHBIM MPU3HAKaM U APYTMM HEFATUBHbBIM COLMANBHBIM ABNEHUAM.

JIn4yHOCTHbIE pe3ynbTaTbl B chepe OTHOLWEHNN 0OYHAOLMXCA C OKPYKAOLLMMUN NHOL4bMMN:

- HPABCTBEHHOE CO3HAHME M NOBeAEHNE Ha OCHOBE YCBOEHMA 0bLLeYeoBeYEeCKMX LEHHOCTEN, TONIEPAHTHOIO CO3HAHMA U NOBEAEHMA B
NONMKYNIbTYPHOM MUpPE, FOTOBHOCTM M CNOCOHBHOCTM BECTU AMANOT C APYTMMU NtOA4bMW, AOCTUFATb B HEM B3aMMOMNOHMMAHMUA, HAX04UTb 06LMe Lenm
N COTPYAHUYATb N5 UX LOCTUNKEHUSA;

- NPUHATUE TYMAHUCTUYECKUX LLEHHOCTEN, OCO3HAHHOE, YBAXKMUTEIbHOE U A0OpOXKenaTeibHOe OTHOLIEHME K APYrOMY YE/I0BEKY, €r0 MHEHMUIO,
MWPOBO33PEHUIO;

- CNOCOBHOCTL K coneperKMBaHUIo U GopMUpPOBaHME NO3UTUBHOIO OTHOLIEHMA K NOAAM, B TOM YMCAE K IMLLAM C OTPAaHUYEHHbIMW BO3MOXKHOCTAMM
34,0p0BbA U MHBANMAAM; beperKHOe, OTBETCTBEHHOE M KOMNETEHTHOE OTHOLEHUE K GU3NYECKOMY M NMCUXOIOTMYECKOMY 340P0OBbIO APYIUX NHOLEN,
YyMeHWe OKa3blBaTb NEPBY MOMOLLb;

- bopMUpoBaHME BbIPAXKEHHOW B MOBEAEHWUWN HPABCTBEHHOM NO3ULUK, B TOM YMcae CNOCOBHOCTU K CO3HaTeNbHOMY Bbibopy Aobpa, HPAaBCTBEHHOTO
CO3HaHUA M NOBEAEHUA HAa OCHOBE YCBOEHMA 06LLEeYEN0BEYECKMX LLEHHOCTEN M HPABCTBEHHbIX YyBCTB (YeCTU, f0Ara, CNPaBeaIMBOCTU, MUIOCEPAMUA
n opyxenobus);

- pa3BUTME KOMMETEHLMI COTPYAHNYECTBA CO CBEPCTHMKAMM, AETbMWU MAaALWEro BO3pacTa, B3pOCabiMM B 06pa3oBaTesibHON, 06L,eCTBEHHO
NonesHomn, y4ebHo-NCccNef0BaTENbCKOM, MPOEKTHON U APYIrMX BUAAX AeATEIbHOCTH.

JIn4HOCTHbIE pe3ynbTaThl B chepe OTHOLWEHNIN 0BYHAOLMXCA K OKPYKAIOLLLEMY MUPY, }KUMBOM NPUPOAE, XYAOXKECTBEHHOM Ky/bTypE:

- MMPOBO33pPEHME, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHHIO Pa3BUTUA HAYKM, 3HAUMMOCTU HAYKK, TOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY,
BNafleHME AOCTOBEPHOM MHPOPMaLMEN O NepesoBbIX OCTUKEHUAX U OTKPBITUAX MUPOBOM N OTEYECTBEHHOM HAYKM, 3aUHTEPECOBAHHOCTb B HAYy4YHbIX
3HaHMAX 06 ycTpoicTBe MMpa 1 06LLECTBa;

- TOTOBHOCTb M CMNOCOBHOCTb K 06pa3oBaHUIO, B TOM YMCe CaMoobpa3oBaHUIO, Ha MPOTAXKEHUMN BCEW KU3HWU; CO3HATE/IbHOE OTHOLIEHME K
HenpepbIBHOMY 06pa30BaHMIO KaK YCNOBUIO ycrelHON npodeccnoHanbHoOM M 0bWecTBEHHOM AeATe/IbHOCTY;

- 3KONIOTMYeCKan KybTypa, beperkHOe OTHOLWEHUA K pOAHON 3eM/ie, MPUPOAHbIM 6oratcTtBam Poccumn n mmpa; NOHMMaHME BAUSAHUA COLMANbHO-
9KOHOMMYECKMX MPOLLECCOB Ha COCTOAHME NPUPOLHOM U COLMANbHOM Cpeabl, OTBETCTBEHHOCTb 3@ COCTOAHNE NPUPOAHbIX PECYPCOB; YMEHUA U
HaBbIKM PAa3yMHOro NPMPOAONO0/b30BaHUA, HETEPMMMOE OTHOLLEHWNE K AENCTBUAM, NPUHOCALLMM Bpes, 3Koa0ruu; npuobpeTteHme onbiTa
9KONOroHaNpPaBAEHHOW AeATeNbHOCTY;

- 3CTeTUYECKOE OTHOLLEHWUA K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 06YCTPOICTBY COBCTBEHHOrO 6bITa.

JInyHoCTHbIE pe3ynbTaThl B chepe OTHOLWEHNN 0ByYatoLUXCA K CEMbE U POAUTENAM, B TOM YMC/E NOATOTOBKA K CEMEWHOM KU3HU:

- OTBETCTBEHHOE OTHOLUEHME K CO34aHUI0 CEMbM HA OCHOBE OCO3HAHHOIO NPUHATUA LLEHHOCTEM CEMENHON KU3HU;



- MOJIOXKUTENbHbIN 06pa3 cembU, POAUTENLCTBA (OTLOBCTBA M MaTEPUHCTBA), MHTEPUOPM3ALMA TPAANLMOHHbBIX CEMENHbIX LLEHHOCTEN.

JIn4HOCTHbIE pe3ynbTaThl B chepe OTHOLEHUS 06yYaOLWMXCA K TPYAY, B chepe coumanbHO-IKOHOMUYECKUX OTHOLIEHWNA:

- yBaXeHue Ko Bcem popmam cobCTBEHHOCTM, FOTOBHOCTb K 3aLLMTE CBOEN COBCTBEHHOCTH,

- OCO3HaHHbIM BbI6Op ByayLel npodeccnm Kak nyTb U cnocob peannsaumm cob6CTBEHHbIX KU3HEHHbIX N1aHOB;

- TOTOBHOCTb 00YYatoLWMXCA K TPYAO0BOM NpodeccMoHanbHOM AeATENbHOCTU KaK K BOSMOXKHOCTM Y4acTUA B PeLUEHUN IMYHBIX, OBLLECTBEHHDIX,
rocyAapCTBEHHbIX, 00LEeHaLUMOHaIbHbIX Npobaem;

- NOTPEeBHOCTb TPYAUTLCA, YBAXKEHUE K TPYAY M NOLAM TPYAa, TPYAO0BbIM AOCTUKEHMAM, 06POCOBECTHOE, OTBETCTBEHHOE Y TBOPYECKOE OTHOLLIEHME
K Pa3HbIM BUAAM TPYAO0BOM AEATENbHOCTY;

- TOTOBHOCTb K CaMOOBCNYKMBaHUIO, BKIOYas 0byyeHue U BbINOJIHEHWE AOMALLIHUX 06A3aHHOCTEN.

JInyHoCTHbIE pe3ynbTaThbl B chepe PUanYeckoro, NCUXON0rMYECcKoro, COLLMaNbHOIO 1 akageMuyeckoro 6aarononyumns obyyatowmxca:

- dn3nYecKoe, IMOLMOHANBHO-NCUXONOTMYECKOE, CoLManbHoe Baarononyydne obyyarowmxca B XKmM3HM 0bpa3oBaTeibHOM OpraHn3aLmmn, owyLeHne
AeTbmM 6e30nacHOCTU U NcMxosiornyeckoro KomeoopTa, MHGOPMaLMOHHOM Be3onacHOCTM.

MeTanpeameTHble pe3ynbTaTbl 0OCBOEHUA OCHOBHOM 06pa3oBaTeNbHOM NPOrpaMMbl NPeaCcTaBAeHbl TPEMSA rpynnamm YHUBEPCaibHbIX Yy4ebHbIX
penctenin (YY)

1. PerynatusHbIe yHMBEpPCa/ibHble y4ebHble AeNCcTBUA

BbINyCKHUK HayumUTca:

- CAaMOCTOATENIbHO onpeaenaTb Uenu, 3a4aBatb NapameTpbl U KPUTEPUN, MO KOTOPbIM MOXKHO ONpeaenuTb, YTO Leb AOCTUTHYTA;

- OLLEHMBATb BO3MOKHble NOCNEACTBUA AOCTUHKEHUA NOCTAaBAEHHON LENN B AEATEIbHOCTU, COOCTBEHHOM KU3HU U XKU3HU OKPYKAOWMX NH04EN,
OCHOBbIBAACb HA COOBOPAKEHUAX STUKM U MOPASN;

- CTaBUTb 1 GOPMYINPOBATb COBCTBEHHbIE 3a4a4M B 0O6pa30oBaTe/IbHOM AEATENIbHOCTU U KMU3HEHHbIX CUTYaLMAX;

- OLLEHMBATb PECypPCbl, B TOM YMC/Ie BPEMA U ApYrne HemaTepuaibHble pecypcbl, HEO6Xo0ANMbIE ANA AOCTUNKEHUA NOCTaBAEHHON Lenu;

- BbIOMpPaTb NyTb AOCTUNKEHUA LENN, NIAHMPOBATL PelleHMe NOCTaBAEHHbIX 33434, ONTUMU3NPYS MaTepuasbHble U HeMaTepuabHble 3aTpaThbl;

- OpraHn3oBbIBaTb 3O PEKTUBHbBIN NOUCK PECYPCOB, HEOOXOANUMbIX AN1A AOCTUXKEHMA NOCTAaBNEHHON LEenu;

- COMOCTaBATb NOJIYyY4EHHbIN pe3ynbTaT AeATeIbHOCTU C NOCTaBNEHHOM 3apaHee Uesblo.

2. MNo3HaBaTeNbHble YHUBEpPCabHble y4ebHble aelicTBUA

BbINyCKHUK HayumnTca:

- UCKaTb U HaxoauTb 0606LLeHHble cnocobbl peleHma 3a4a4, B TOM YMC/e, OCYLLEeCTBAATb Pa3BepHYTbI MHOOPMALMOHHbLIN MOUCK M CTaBUTb Ha ero
OCHOBe HOBble (y4ebHble M NO3HaBaTe/IbHble) 3a4a4u;

- KPUTUYECKM OLeHMBATb U MHTEPNPETUPOBATb MHPOPMALMIO C Pa3HbIX NO3ULMIA, pacno3HaBaTb U PUKCMPOBATb NPOTMBOPEUNA B MUHPOPMALLMOHHbBIX
NCTOYHMKAX;



- UCMO/Ib30BATb PA3/INYHbIE MOAENbHO-CXEMATUYECKNE CPeaCcTBA ANA NPEACTAaBIEHMA CYLLECTBEHHbIX CBA3EN U OTHOLWIEHWI, a TaKXKe NPOTUBOPEUUNH,
BbIIB/IEHHbIX B MHPOPMALMOHHbBIX UCTOYHUKAX;

- HAXOAUTb U NPUBOAUTb KPUTUYECKME apPTYMEHTbI B OTHOLIEHWM AEACTBUIA U CYXKAEHWUIN A PYIOr0; CMOKOMHO U Pa3yMHO OTHOCUTLCA K KPUTUYECKMM
3aMeYaHMAM B OTHOLWEHUN COBCTBEHHOTO CYXKAEHWUA, PACCMATPMBATDL UX KaK pecypc COBCTBEHHOrO Pa3BUTUS;

- BbIXO4MTb 32 PaMKM y4ebHOro npegmeTa 1 OCyLLECTBAATD Lie/ieHanpaB/eHHbIM NOMCK BO3MOXHOCTEM AN LUIMPOKOro nepeHoca cpeacTs u cnocobos
nencTeuns;

- BbICTPAMBaATb MHAMBUAYANbHYIO 06PAa30BaTE/IbHYIO TPAEKTOPMIO, Y4UTbIBAA OFPAaHUYEHUA CO CTOPOHbI APYTMX YH4AaCTHUKOB U PeCYpPCHbIe
OorpaHuyeHus;

- MEHATb M YAEPKMBATb Pa3Hble NO3ULMK B MO3HABATE/IbHON AeATENbHOCTU.

3. KoMMyHUKaTUBHbIE YHMBEpPCabHble yYebHble AelcTBUS

BbINyCKHUK HayumuTca:

- OCYLLECTBAATb AEN0BY0 KOMMYHMKALMIO KaK CO CBEPCTHMKAMM, TaK U CO B3POC/AbIMK (KaK BHYTPM 0b6pa3oBaTesibHOM OpraHn3aLmu, Tak 1 3a ee
npegenamu), nogbumpaTtb NapTHEPOB AN1A AEN10BOM KOMMYHUKALLMKN UCXOAA U3 COOBpPaKeHU pe3yNbTaTUBHOCTU B3aUMOLENCTBMA, @ HE IMYHbIX
cMMnaTuif;

- NP OCYLLECTBAEHUN FPYNNOBOM PaboTbl BbITb KAaK PYKOBOAUTENEM, TaK U YUTEHOM KOMAHAbI B Pa3HbIX POaAX (reHepaTop UAEN, KPUTHK,
WCMNONHUTENb, BbICTYNAOWMMI, SKCNEPT U T.4.);

- KOOPAMHUPOBATb U BbIMNONHATL PabOTy B YCNOBUAX PeanbHOro, BUPTYasibHOrO M KOMBMHMPOBAHHOIO B3aMMOAENCTBUS;

- Pa3BEPHYTO, NOTMYHO W TOYHO U3/1araTb CBOK TOYKY 3PEHMA C UCMONb30BAHMEM AAEKBATHbIX (YCTHbLIX M MUCbMEHHBIX) A3bIKOBbIX CPEACTB;

- pacno3HaBaTb KOHGJIMKTOrEHHbIE CUTYALUKN U NPeAOTBPALLATb KOHIMKTbI 40 UX aKTUBHOM ¢da3bl, BbICTPAMBATL AEN0BYIO U 06pa3oBaTebHYO
KOMMYHMKaLMIo, 3beran IMYHOCTHBIX OLEHOYHbIX CYXKAEHWUN.

MpeameTHble pe3ybTaTbl OCBOEHWUA MPOrPaMMbl

BbINyCKHUK Ha yrny6i1eHHOM ypOBHE Hay4mUTCA:

- OLEeHMBATb POSIb BMONOIMUYECKMX OTKPLITUIN N COBPEMEHHbIX UCCAEA0BAHNI B Pa3BUTUM HaYKU U B NPAKTUYECKON AeATENIbHOCTU II0AEN;

- OLEeHMBaTb ponb bnonorum B GopMmMPOBaAHNM COBPEMEHHOM Hay4YHOMN KapTUHbI MUPa, NMPOTrHO3MPOBaTb NEPCMNEKTUBbI Pa3BUTMA BUONOTUK;

- YCTaHaB/AMBATb U XapaKTepn30BaTb CBA3b OCHOBOMO/IAaralowmx 6MonorMyeckmx NoHATUM (KNeTKka, opraHu3am, BUa, skocuctema, buocdepa) ¢
OCHOBOMONArALWMMU NOHATUAMMU APYTUX €CTECTBEHHbIX HaYK;

- 060CHOBbIBATb CUCTEMY B3I1IA0B Ha KMBYHO NPUPOAY U MECTO B HEN YeNOBEKA, MPUMEHAA BUONOTMYEeCKME TEOPUM, YYEHUSA, 3aKOHDI,
3aKOHOMEPHOCTU, MOHMMATb FPaHULLbI UX MPUMEHUMOCTH;

- NPOBOANTbL y4ebHO-UCCNEef0BATE/bCKYIO AeATENbHOCTb N0 B1oNOrMK: BbIABUTaTb TMNOTE3bI, NN1aHMPOBaTb PaboTy, oT6MpaTh U Npeobpa3oBbIBATL
Heobxoanmyo MHGOPMaLMIO, NPOBOAUTb SKCNEPUMEHTbI, UHTEPMNPETUPOBATL Pe3y/bTaTbl, A€1aTb BbIBOAbl HAa OCHOBE MOJ/lyYEHHbIX PEe3y/1bTaToB;
- BbIABNATb M 0OOCHOBbIBATL CYLLECTBEHHbIE 0CODEHHOCTM PA3HbIX YPOBHEW OPraHU3aLmMmM }KU3HW;



- YCTaHaB/IMBATb CBA3b CTPOEHMA N PYHKLMIN OCHOBHbIX BMONOrMYECKMX MAaKPOMOJIEKY, X POJIb B MPOLLECCAX KNETOYHOro meTabonnsma;

- pelwaTb 334241 Ha onpeaenieHre nocnenosaTenbHocTU Hykneotuaos AHK n MPHK (MPHK), aHTMkogoHoB TPHK, nocnegoBaTeibHOCTM aMUHOKUC/TOT
B MosieKyne 6enka, NpMMeHAA 3HaHMA O PeaKLMAX MAaTPUYHOrO CMHTE3a, FEHETUYECKOM KoZe, NPUHLMUNE KOMMNIEMEHTAaPHOCTY;

- AeNaTb BbIBOAbI 06 MU3MEHEHMAX, KOTOPbIE NMPON30MAYT B NPOLLECCAX MATPUYHOIO CUHTE3a B C/ly4ae M3MEHEHMA NOC/1eA0BaTeIbHOCTU HYKNeoTUA0B
AHK;

- CpaBHUBATbL $a3bl AeNEHUA KNETKU; peLllaTb 3a4a4M Ha onpeaeieHme n cpaBHEHME KOIMYECTBA reHeTMYeCcKoro matepuana (xpomocom n HK) B
KNEeTKaX MHOTOKNETOYHbIX OPraHM3MOB B Pa3HbIX pa3ax KNETOYHOIo UUKAA;

- BbIAAB/IATb CYLL,ECTBEHHbIE NMPU3HAKM CTPOEHMA KNETOK OPraHM3MOB Pa3HbIX LAPCTB XMBOM NPUPOAbI, YCTaHABAMBATb B3AMMOCBA3b CTPOEHUA U
bYHKLMIM YacTel U OpraHoOMA0B KNETKY;

- 060CHOBbIBaTb B3aMMOCBS3b NNACTUYECKOTO M SHEPreTUYecKoro 06MeHoB; CPaBHMBATbL NPOLLECCHI NNACTUYECKOrO U SHepPreTM4eckoro obmeHos,
NPOUCXOAALLMX B K/I€TKAX }UBbIX OPraHU3MOB;

- onpeaenATb KONMYECTBO XPOMOCOM B KNeTKax pacTeHWIM OCHOBHbIX OTAE/I0B Ha Pa3HbIX 3Tanax *KU3HEHHOTO UMKAA;

- pewaTb reHeTUYecKme 3a4aum Ha gUrnbpuaHoe CKpelnBaHme, cuenieHHoe (B ToM YMcne cuenneHHoe ¢ N0A0M) Hac/eAoBaHWe, aHaAnsnpytowee
CKpelmBaHne, NPMMeHAA 3aKOHbl HACN1e4CTBEHHOCTU U 3aKOHOMEPHOCTM CLLENNEHHOrO HAac1e40BaHUA;

- pacKkpbiBaTb NPUYMHbI HAacAeACTBEHHbIX 3a00/1€BaHUIA, apryMeHTMPOBATb HEOBX0A4MMOCTb Mep NpeaynperKaeHMA Taknx 3ab0eBaHNU;

- CpaBHMBATb pa3Hble cNocobbl Pa3MHOMKEHNA OPraHN3MOB;

- XapaKTepmn30BaTb OCHOBHbIE 3TaMNbl OHTOreHe3a OPraHU3moB;

- BbIABNATb MPUYMNHbBI U CYLLECTBEHHbIE NPU3HAKN MOANDUKALMOHHOM M MYTALMOHHOMN M3MEHYNBOCTM; 06OCHOBbIBATb PO/Ib U3SMEHYNBOCTH B
€CcTeCTBEHHOM U UCKYCCTBEHHOM OTbOpE;

- 060CHOBbIBaTb 3HAYEHME Pa3HbIX METOA0B CENEKLMN B CO34aHNN COPTOB PAaCTEHWUI, NOPOA, KMBOTHbIX U LUTAMMOB MUKPOOPraHU3MOB;

- 060CHOBbIBaTb NPUYNHBI UBMEHSEMOCTM U MHOFO06pa3mna BUA0B, NPUMEHAS CUHTETUYECKYHO TEOPMIO 3BOAOLUM;

- XapaKTepm30BaTb NONYAALMIO KaK e MHULY SBONIOLUMMN, BUL KaK CUCTEMATUYECKYIO KaTErOPUIO U KaK pe3ynbTaT 3BOOLNN;

- YCTaHaB/MBaTb CBA3b CTPYKTYPbl M CBOMCTB 3KOCUCTEMDI;

- COCTaBNATb CXEMbl MepPeHOCa BELLECTB M SHEPTUM B SKOCUCTEME (CETU NUTAHUSA), MPOTHO3UPOBATb X U3MEHEHMA B 3aBUCUMOCTM OT U3SMEHEHMA
daKTopoB cpeabl;

- APryMeHTMpPOBaTb COBCTBEHHYIO MO3MLUIO NO OTHOLIEHWUIO K 9KONOTMYECKMM Npobaemam 1 NOBeAEHUIO B NPUPOAHOM cpeae;

- 060CcHOBbIBaTb HEOBXOAMMOCTb YCTOMUYMBOTO PA3BUTUA KaK YCNOBUA COXpaHeHns 6uocodepbl;

- OLLEHMBATb MNPAKTUYECKOE N 3TUYECKOE 3HAYEeHME COBPEMEHHbIX UCCNen0BaHMn B BUonorum, meguumHe, skonormm, buotexHonornmn; o6ocHoBbIBaTb
COBCTBEHHYIO OLLEHKY;

- BbIABNIATb B TEKCTE BHUONOrMYECKOro coaepKaHna Npodbaemy 1 apryMeHTMPOBAHHO ee 06bACHATD;



- NpeAcTaBAATb BUonormyeckyro MHGOPMaLMIO B BUAE TEKCTA, TabaunLbl, cxembl, rpaduKa, gmarpamMmmol M AeNaTb BbIBOAbI HA OCHOBAHUM
npeacTaB/ieHHbIX AaHHbIX; Npeobpa3oBbiBaTb rpaduK, Tabanuy, guarpammy, CXemy B TEKCT OMONOrMYECKOro CoaeprKaHus.

BbINyCKHUK Ha yrny61eHHOM YpOBHE NOIYYUT BO3MOXKHOCTb HAYYUTbCA:

- OpraHM30BbIBaTb M NPOBOAUTL MHAMBUAYA/IbHYIO UCC/Ie0BaTENbCKYIO AeATENbHOCTb MO 6Monorumn (Mnmn paspabatbiBaTb UHAMBUAYAIbHbIA NPOEKT):
BblABUIaTb rMnoTesbl, NaaHNUpoBaTb paboTty, oTbnpaTtb N Npeobpa3oBbiBaTb HEOOXOAMMYIO MHPOPMALMIO, MPOBOANTL IKCMEPUMEHTHI,
MHTEPNPEeTUPOBATb Pe3ybTaTbl, Ae/1aTb BbIBOAbI HA OCHOBE MOJIYYEHHbIX PE3yNbTAaTOB, NPEeACTaBAATb MPOAYKT CBOUX UCCNEA0BaHUN;

- MPOrHO3MPOBaTb NOC/NEeACTBMA COBCTBEHHbIX MCCNEA0BAHMIA C Y4ETOM 3TUYECKUX HOPM M 3KOJIOFMYeCKMx TpeboBaHui;

- BblAENATb CYLL,EeCTBEHHbIE OCOOEHHOCTU }KU3HEHHbIX LMKAOB NpeACcTaBUTENEN Pa3HbIX OTAEN0B PACTEHMI U TUMOB XMUBOTHbIX; N306parkaTb LUKAbI
Pa3BUTUA B BULE CXEM;

- QaHA/IM3MPOBATb M UCMO/Ib30BATb B PELLEHNN Yy4EOHbIX M UCCNea0BaTeNbCKUX 33434 MHOOPMALMIO O COBPEMEHHbIX UCCIe0BaHUAX B Bronorum,
MeOMULMHE U 3KOoTUW;

- apPryMmeHTMpOoBaTb HEOBXOANMOCTb CUHTE3a eCTECTBEHHO-HAYYHOIO U COLMOTYMaHUTAPHOrO 3HAHWUSA B 3NOXY MHPOPMALMOHHOM LMBUAM3ALMUM;

- MOZE/IMPOBATb U3MEHEHNE SKOCUCTEM NO4, BIMAHMEM Pa3NMYHbIX Tpynn GaKTOPOB OKpY*Katowen cpeabl;

- BbIAB/IATb B MPOLLECCE UCC/IeA0BaTENbCKON AeATEIbHOCTM NOCNeACTBMA aHTPOMOreHHOro BO34ENCTBMA Ha IKOCUCTEMbI CBOEro pernoHa, npegnaratb
CNoCcobbl CHUKEHWUA aHTPONOreHHOro BO3A4eNCTBUA HAa SKOCUCTEMDI;

- UCMO/Ib30BaTb NPUOBPETEHHbIE KOMMETEHLUM B NPAKTUYECKOM AeATENbHOCTU U MOBCEAHEBHOM }KU3HWU A5 NPUOBPETEHNA ONbITa AEATE/IbHOCTH,
npeaLecTeytowen npodpeccMoHabHON, B OCHOBE KOTOPOM IEKUT BMON0IMA KaK yuebHbIN npeamert.
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