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MNOACHUTEJBHASA 3AIINCKA

JlanHasi mporpaMMa y4eOHOM AUCHUMIUIMHBI MpeIHa3HadeHa Ui U3ydeHus Ouoio-
TUU B YUPEXKACHHUIX CPETHEr0 NPO(PECCHOHATBHOTO 00pa30oBaHus, pealu3yonmx o0paso-
BaTEILHYIO MPOTpaMMy CpeHero (ITOJHOT0) 00Iero o0pa3oBaHus MPHU MOATOTOBKE KBa-
TUQPUIMPOBAHHBIX — crenuanucTtoB 1o mnpodeccun 08.01.27 «Macrep cTONSIpPHO-
TJIOTHAYHBIX, TAPKETHBIX U CTEKOIBHBIX PadOT»

[Iporpamma pa3paboTaHa B COOTBETCTBUM € 1'OCyIapCTBEHHBIM OOpa30oBaTEIbHBIM
CTaHJAApTOM CpelHero MnpodecCHOHANIBHOrO O0pa30oBaHUs HAa OCHOBE MPUMEPHON Mpo-
rpaMMBbI 110 yaeOHOM nuctuiuinHe «buonorus» MunucTepcTBa 00pazoBaHus U Hayku PO,
PEKOMEHJIOBAaHHON  AKCIEPTHBIM COBETOM IO MPO(PECCHOHAIBHOMY 00pa30BaHUIO,
yTBepxkaeHHOH rpoTokosioM Ne 24/1 ot 27 mapta 2008 .

ITpu ocBoennu cnernuanbHOcTel CITO TexHMYeckoro mpoduis OMOIOTHS U3ydaeT-
csi Kak 0a3oBasi yueOHasi AUCIUIUIMHA B 00beMe 78 4acoB.

AKTyanbHOCTb J@HHOrO Kypca buonorum onpegeneHa:

ocBoeHMeM 3HaHuii 0 Ouonornueckux cucrteMax (Kmerka, Opranusm, [lomyssiius,
Bun, Dxkocucrema); HCTOpUM Pa3BUTHsI COBPEMEHHBIX MPENCTABICHUNA O KUBOW MPUPOJE,
O BBIJAIOIIUXCA OTKPBITHSX B OHOJIOTMYECKOM HAyKe; pOJM OMOJIOTUYECKOW HAyKu B
dbopMUpPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUPA; O METOAaX HAyYHOTO
MO3HAHUS;

OBJIa/IeHHEeM YMEHHUSIMU OOOCHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUU B
MPAKTUYECKOMN JIESITEIIbHOCTH JIFOJICH, B PA3BUTUU COBPEMEHHBIX TEXHOJIOTHH; ONpeaesiTh
YKUBbIE OOBEKTHI B IPUPOJIC; TPOBOIUTH HAOIIOICHUS 32 DKOCUCTEMAMHU C IEJIbI0 UX OIU-
CaHUs U BBISIBIICHUSI €CTECTBEHHBIX U AaHTPONOTCHHBIX W3MEHEHUI; HAXOAUTh U aHAJIU3U-
poBaTh HH(POPMAITHIO O KUBBIX 00bEKTaX.

B npouecce o0yueHus1 y CTyJ1€eHTOB J0/KHbI ObITH C(hOPMHUPOBAHBI CJIeYIOLIUE
LHEHHOCTHbIE OPUEHTALMH:

pa3BUTHEe MO3HABATEJbHBLIX HMHTEPECOB, MHTEJIEKTYAJbHBIX M TBOPYECKHX
croco0HocTell O0ydJaromuxcs B MPOIECCE M3YYCHHUS OHOJIOTHYCCKHUX — SIBICHUM;
BBIJIAIONIUXCS] JIOCTHKEHUM OWOJIOTHH, BOIICAIINX B OOIIEUETIOBEYECKYIO KYJIbTYPY;
CJIOKHBIX M MPOTUBOPEUYMBBIX MYyTEH PAa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3IJISIOB, UJIEH,
TEOpHid, KOHIICTIIINA, TUTIOTE3 (O CYITHOCTH M MPOUCXOKICHUH >KU3HH, YEJIOBEKa) B X0/
paboThI C pa3IUYHBIMU UCTOYHUKAMU UH(POPMAITUH;

BOCIIMTAHHE YOEKIEHHOCTM B BO3MOXXHOCTH TO3HAHUSI JKUBOM MPHUPOJBI,
HEOOXOJMMOCTH PaIMOHAJIBLHOIO MPHUPOJIOINOIL30BaHUs, OEPEKHOTO OTHOIICHUS K
MPUPOJIHBIM pecypcaM U OKpYKaroleh cpene, COOCTBEHHOMY 370pOBbIO; YBAKECHHS K
MHEHHUIO OIIOHEHTA MpU 00CYKIEHUU OMOJIOTUYECKUX TTPOOIIEM.

IIpakTHyeckasi HIEHHOCTh JAHHOI'0 KYpca COCTOMT B CJIEYIOIEM:

HCMOJIb30BAHME TMPHOOPETEHHBbIX OHOJIOTUYECKMX 3HAHMHA W YMeHMHd B
MOBCEIHEBHOM >KU3HM NJI1 OLEHKHU MOCJIEICTBUN CBOEU JEATENbHOCTH (U JEATEIbHOCTU
JIPYTUX JIOJICM) MO OTHOIICHHIO K OKPYXAIoIIeH cpeie, 3I0pOBBIO APYrUX JIOJAEH H
COOCTBEHHOMY  37I0pOBbIO; OOOCHOBaHHMSI ¥  COONIOJCHHS Mep NPO(IIAKTHKA
3a00JIeBaHUM, OKa3aHKUE MEPBOM MOMOIIY NIPU TpaBMax, COOIOCHUIO MPABUI IMOBEACHUS
B MIPUPOJIE.



OCHOBY JTaHHOW TPOTPaMMBbl COCTAaBJISIET COJIEpPIKaHUE, COTIACOBAHHOE C
TpeOoBa- HUSAMHU (PelepalbHOTO KOMIIOHEHTa TOCYIapCTBEHHOIO CTaHIapTa
cpelHero (ITOJIHOro) o01ero 0opa3oBaHus 6a30BOr0 YpOBHSI.

B copepxanuu nporpaMMbl CIEIYIOIIKME BEAYIUE UACU: OTIIMYUTEIbHBIC
NpU3HAKW SKUBOW TIPHPOJIBI, €€ YpPOBHEBas OpTraHM3alMs W HBoOIonuA. B
COOTBETCTBHUM C HUMH BBIICICHBI COACPKATCIbHBIC JIMHUU: OHOJOTHS Kak
HayKa; OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METOIbI HAYYHOTO TIO3HAHUS;, KIIETKA;
OpraHu3M; MOMYJISINS; BU; PKOCUCTEMBI (B TOM unciie 6uocdepa).

B mporpamMve AMCHMIUIMHBI OTPaKCHBI BaKHEHINHME 3aa4yu, CTOSIIHEC
nepen  OMOJIOTMYECKOW  HAyKOW, pelIeHHe KOTOPhIX HAMpaBiIeHO Ha
panroHaIbHOE MPUPOIOIIOIB30BAHNE, OXPAaHy OKPYKAIOIIEH CPEbl U 310POBbS
JIIOJIEH.

[Tpu oTOGOpe coaepkaHUsI UCTIONB30BaH KyJIbTYPOCOOOpPa3HBIN MOIXO, B
COOTBETCTBHH C KOTOPBHIM OOyYArOIIMECs JOKHBI YCBOUTH 3HAHUS M YMEHUS,
HeoOxoaumble it opMUpOBaHUS OOIIEH  KyJIbTYphI, OINPEICISIONICH
aJIecKBaTHOE IMOBEJCHUE 4YeJIOBEKa B OKpY’Kalolled cpene, BOCTpeOOBaHHBIC B
YKU3HU U B PAKTHUECKOU JIEATETbHOCTH.

Ocoboe BHHMMaHHE YJEJICHO OJKOJOTUYECKOMY OOpa3oBaHHUIO U
BOCIIUTAHUIO OOyYaromuxcs, (OPMUPOBAHUIO Y HUX 3HAHUH O COBPEMEHHOU
CCTECTBEHHOHAYYHON KapTUHE MHpa, IICHHOCTHBIX OpHCHTAIMi, dYTO
CBUJICTEJILCTBYET O T'yMaHU3aIllUU OUOJIOTUYECKOTO 00pa30oBaHUsI.

[Iporpamma mpemgycmaTpuBaeT (GOPMUPOBaHHE Yy  OOYYArOMIMXCS
OOIEHAyYHbIX 3HAHWUH, YMEHHH ¥ HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
NEATETLHOCTH W KIFOUEBBIX KOMMETCHIMH. [IpHopUTeTHRIMH W3 HUX TMPHU
W3YYCHUU OWOJIOTHH SIBJISIOTCS YMEHHE CPAaBHHBATh OMOJOTHYECKHE OOBEKTHI,
aHaIM3UPOBaTh, OIICHWBATH W 0000IaTh CBEACHUS, YMETh HAXOIUTh W
UCII0JI30BaTh MH(MOPMAIIUIO U3 PA3TNYHBIX UCTOUYHUKOB.

JIist  yCHIemHOTro yCBOCGHHS 3HAaHWM, MPUOOpPETEHUs O00yJarouuMucs
MPAKTUYECKUX  HABBIKOB, OMNBITA CAMOCTOATENBHOM  JEATEIBHOCTH B
colepkaHre  OOy4eHHUsT  BKJIIOYEHO  BBIMIOJIHEHHWE  J1aOOpaTOpPHBIX |
MPaKTUYECKUX padoT, pedepaToB, MPOBEACHUE IKCKYPCHUH.

Bosbioe 3HaueHHEe OMOJIOTHS UMEET TAK)Ke JIJISl PEIICHHS] BOCTIUTATCIIBHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  o0mero oOpa3oBaHUs,  COIMATM3AIUU
oOyuaroruxcs. M3ydenne 6uonoruu oGecrednBaeT yCiaoBus sl (HOPMUPOBAHHUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAITMOHHBIX W  HH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET WHTErpalui OWMOJIOTUYECKUX 3HAHUU C
MIPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENETEHUs IMOAXOJAO0B K OTOOpY U
CTPYKTYPUPOBAaHHIO €TI0 COACPIKAHMS, TMPEICTABICHHOIO B MPOrpaMMe II0

OHOJIOTHH.



OT10op conepxanusi yueOHoro mpeamera «buornorus» na 0a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0Jla, B COOTBETCTBHH C
KOTOPBIM OOYyYaroluecs: MOJKHBI OCBOMTH 3HAHUA M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KYJIbTYpbl, ONPEEISAIONUE aJeKBaTHOE IOBEJACHHE
YyeJioBeKa B OKpYXarollled MpUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HH M TPAKTHYECKON AesTenpbHOoCcTH. Oc000€ MECTO B ITOW CHCTEME 3HAHWU
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[HEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHM3aIluu
OMOJIOrMYEcKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IPOrpaMme Io
OMOJIOTMM OCYIIECTBICHO € YYETOM NPHOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUINE COAEpKATENbHbIE TUHUN: «bronorus kak Hayka. MeToasl
HAay4YHOIro No3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ononoruyeckas cucrema», «CucreMa M MHOTrooOpashe OpraHM4eCKOro MHpay,
«OBOJTFOLMS KUBON MPUPOJIB», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilens um3yuenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHHWH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMYHbIX KU3HEHHBIX IPOOJIEM.

Jloctmxenue 1ied u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHJIaX, CIYKAIIUX OCHOBOU
st (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMupoBaHHe y OOYyYarOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalid3a JaHHBIX O MYyTAX DPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, MAEH M MOAXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3aIUY;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyabTypbl, (QYyHKIMOHAJIHHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBACHATH M OILICHUBATH SIBJICHUS OKPY’KAIOIIErO
MUpa JKMBOW MPUPOJAbl HAa OCHOBAaHUM 3HAHWUW M OIBITA, IOJYYEHHBIX IPHU
U3y4eHUU OHOJIOTUY;



dopmupoBanre y OOydYalOIIMXCS YMEHUHA WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTHMYECKUX 3HAHUM B MPAKTHUECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHUS YETOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUSI K HEH, COOIOIEHUS STUYECKUX
HOPM IIPU IPOBEJIEHUN OMOJIOTHYECKUX UCCIEI0OBaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOTUYECKUX 3HAHHUM [JIsl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLIEHKHU TOCJIEICTBUIN CBOEH E€ATEIBHOCTH IO OTHOILIEHUIO K OKpY’Kalolle cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmero odpasoBanust yueOHbI npeamet «buonorus»,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.

J{nst u3yueHusi OMoJIoruu Ha 0a30BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B HEZemo).



COAEPXKXAHUE OBYUEHUA
1 kype

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MEpEeHHe, KiacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKas o00padoTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoC(epHBIA.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaenb Mojiekyisl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHBIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpPaIbHBIX BenlecTB B KkieTke. lloanepkanue
OCMOTHUYECKOro OajnaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAsT CTPYKTypa). XUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
¢byHKIIUN OETIKOB.

®epmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnmuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxaposa, JakTo3a) W Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu unuaoB. CpaBHeHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTasi HapykHas MemOpana, Mosiekyisl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHIpUM u TacTua. Bunmbl mnactun. HememOpannbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKH. DYHKIMHM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIu1azMa, XpOMaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «bruocunTes 0enka», «CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. JJHK», «CtpoeHne momnexybl
AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKN,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y IIeBOAb», «JIMnuas.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopatopuass pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BemIecTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buael. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ PeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMBbIE
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.
OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel muTaHus, «Metabomnzm», «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiou eIl W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHS
OpPTaHHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYE€HHE ISl CEJICKLUU.

[TosoBo€ pa3MHOKEHHUE, €TO0 OTIIMYMS OT OECIIOJIOrO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mporecc 0Opa30BaHUs TMOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TomoBbie >kene3bl: CeMEHHUKU W sSUYHUKA. OOpa3oBaHME M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOEHMS SWIIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe  pa3BuTHE (OHTOTEHE3). OMOpPHOHANIBHOE  Ppa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TuIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrausHue
CpeIbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOICTBa.

Poct u pasButne pacteHuil. OHTOr€HEe3 LBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHHU, CTA/INH PA3BUTHS.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHUE
pactenmitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
yelloBeKkay, « OCHOBHBIC CTaAUH OHTOICHE3a.

O6opynoBaHue: MMKPOCKOTI, MHUKPOIpENapaThl «CniepmaTo3ou bl
MJICKOIIUTAIOIIETOY, «SIHleKIeTka MieKonuTaouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amauum reHeTrku. Ictopus pa3BUTHs T€HETUKU. Pob uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
NoHATHSA. [ eHeTHUecKass CUMBOJIMKA, UCTIOJIb3yEMAsl B CXEMaxX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEeIIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HaCJSAOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanu3upyrolee ckpenpanue. Fcrnonp30BaHne aHATM3UPYIOIIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['enetrka mosia. XpoOMOCOMHOE OIpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorametrHele M reTreporaMeTHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3menunBoCTh. Buabl H”3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJICICTBCHHAS.
Ponp  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA



MO (DUKAIIMOHHOM U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAs KPUBas.
Hopma peakuuu npusHaka. KonuuecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peaknmu. CBOMCTBA MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieACTBEHHOM n3menunBocty H. . BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorunm uenoBeka. OCHOBHbIE METOABI T€HETHUKU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacnoyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnuecknue W reHepatuBHble MyTanud. CTBONOBbIE KiETKU. [IpuHUHAIBI
3I0POBOI0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LHATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpelIMBaHHEY,
«uTomoruyeckue OCHOBBI  JUTHOPHUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUIEHHOTO0 € ToJNoM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «Moau(puKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHasi U3SMEHUUBOCTH.

O6opynoBanue: MoAeNU-aNmIMKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmnoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey», «llepexpéct
XpOMOCOM», MHKPOCKOIl M MHKpomnpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITPENapaTaxy.



JlabopaTtopHas paborta Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIEHTpbl MPOUCXOKAECHUSA JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
ckpeniuBanue — HUHOpuAMHT. Ywucras nuHug. CKpeluBaHUE YHCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHonorus Kak OTpacib MPOWU3BOACTBA. ['€HHAs WHIKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W otudeckue  mnpoosmempl. MO -  reHeTuyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: kKapta «lleHTpBI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«lomumnonaus», «OOBEKTHl OuOTEeXHONOTHUN», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOAOB U KOPHEIIIIONOB AUKKUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHXKEHUSI CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO3HCTBO, JIaOOpaTOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHHs  OOyyalolMMHUCA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHUomorus» AOCTUraloTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHWS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM MPUPOIbI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIMOHATILHOTO BO3JIEHCTBHS KUBOU MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peah3alus 3J0POBOTO M 0Oe30MacHoro ooOpa3a KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

UHTEpEC K pa3IMuHbIM cepam npodhecCHOHANbHON AESTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYeCKOT0 BOCITUTAHMS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aJBLHOTO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpPaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIESITEIBHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKpYXalollleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCTIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh NHINBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreynBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHOM MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUs (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK NEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTMHAIIBHBIE TOJAXOJbI M pPEIEHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoBaThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHPopMalu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUIS BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATENIBHYIO NEATEIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEAOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMHM  IO3HABATEJIbHOM  pedeKkcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHUKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEWCTBUI MO OCBOCHUIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX c Ouosiorneid. B mporpamme mnpeamerHble
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHble pE3ynbTaThl OCBOECHHS YueOHOro mnpeaMera «buonorus»
JOJKHBI OTPaXKaTh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BEIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraTb OHOJIOTUYECKUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTUYECKHUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCHOJb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpeJCKa3aHHsl HaclleZOBaHUS NPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourposbnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTsbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTh KIIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHHE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTS 1 HSMEHHHBOCTD 8 15 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIILT OPTAfHEMOB. LICHOBRT 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

IHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHHsi o0pa3oBaTesbHbIEC PeCYpPChl
padoThI padoThI

1 buonorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI5
MeTtoabl MOo3HAHUS KUBOU
npupoasl. [IpakTuueckas

6ota Ne 1 «1

2 pabord (FCTOTLIOBANHE 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IUYHBIX METOJIOB MpHU
M3y4YeHUN OMOJIOTHYECKUX
O00BEKTOBY
b

3 HOTOTHHACCKHC CHCTEMBL, 1 https://m.edso0.ru/A7VOYD215
MIPOLIECCHI U UX U3YYCHHE
X €CKHI COCTaB KIIETKHU.

4 VINIHHICCIEHIL COCTAR ITETE 1 https://m.eds00.ru/L17LI590V
Boga u MuHepanpHbIe CONU
b .C

5 CIII. T-OCTaB I CTPOCHHE 1 https://m.edsoo.ru/\V33INUW5W
OeNKoB
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas

6ota Ne 1 «1

6 pabota « fyquHe 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIUTUYECKOU aKTUBHOCTH
(bepMeHTOB (Ha mpumepe
aMUJIa3bl WA KaTanas3bl)»
VYraeBoapl. JIunuael https://m.edsoo.ru/OJ7NFITI5
Hykneunosbie kucnorsl. ATD https://m.edsoo.ru/WOELRA9B3
Ucropus u mer

9 P OART HSYHCHIA 1 https://m.eds00.ru/JXQMJOGM3

kietku. Knerounas TEOpUA



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

10

KieTka xak 1eioctHas Kxusas
cucrema

https://m.edsoo.ru/XDCLRAF10Q

11

12

CrpoeHue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PAaCTE€HHM, )KUBOTHBIX,
rpu0oOB 1 OaKTepuit 1Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMCaHHE»

OOMEH BELLECTB WU
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I13XYZ

13
14

dorocunTe3. XeMOCUHTES

DHepreTuveckii o0OMeH

https://m.edsoo.ru/\V882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

Ku3HCHHBIN UK KICTKU.
Henenue xnetku. MuTos.
Jlaboparopnas padota Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHUMKA KOpEeIlIKa JTyKa
Ha TOTOBBIX MUKPOTIpENapaTax»»

0.5

https://m.edso0.ru/CO1NPWLF4

16

buocunTtes 6enka. Peakius
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

18

Tpancnsaus — 61ocuHTE3
Oenka

Hexnerounsie GopMbl )KU3HU —
BUPYCHI

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo0.ru/9PGS5FAJB

19

@OopMBI pa3MHOKEHUS
OpraHU3MOB

https://m.edsoo.ru/2JLXB4AOR



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXK0X86

21

OO0pa3oBaHue 1 pa3BUTHE
ITIOJIOBBIX KJIETOK.
O110/10TBOpPEHHE.
Jlaboparopnas padota Ne 4
«M3ydeHne cTpOeHUs NOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITperaparax»

0.5

https://m.edso0.ru/C29L4DXB8

22

23

24

NunuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuxa — HayKa O
HaCJICOACTBCHHOCTH U
N3MCHYHMBOCTH

3aKOHOMepHOCTI/I HaCJICAOBaHUA

pu3HaKoB. MoHOTrHOpuUIHOE
CKpELIMBaHHE

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

25

JuruOpuHoe CKpenrBaHue.
3aKOH HE3aBUCUMOTO
HacJe0BaHUs IPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

27

CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
PE3yNbTaTOB MOHOTUOPUTHOTO
U AUTUOPUHOTO CKPEIIMBAHUS
y Ipo30(UIIbl HA TOTOBBIX
MUKpOTpernaparax»»

T'enetruka noma. Hacienosanue

IPHU3HAKOB, CHCIUICHHBIX C
I10JIOM

0.5

https://m.edso0.ru/P2SQ5ZGN2

https://m.eds00.ru/3GYGV47YM



https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM

28

29

30

N3MeHUYnBOCTb.
Henacnencrsennas
M3MeHYuBOCTb. JlabopaTopHas
paborta Ne 6. 3yueHue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

HacnencrBennas
HU3MEHUYHMBOCTD. JlabopaTopHast
pabota Ne 7. «AHanu3 MyTanui
y Ip030(HITBI Ha TOTOBBIX
MUKpOIIpenapaTax»»

I'eneTnka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

PesepBubiil ypok. O60611eHIE
o teMe «HaciencTBeHHOCTE U
W3MEHYMBOCTh OPraHU3MOB)

https://m.edsoo.ru/E21XRS2EB

32

33

34

Cenexuus Kak HayKa U Mpoliecc
Meroas!l U JOCTHKEHUS
CEJICKLIUU PACTCHUH U
JKUBOTHBIX

buotexHonorus kak orpacib
IIPOU3BOJICTBA

https://m.edsoo.ru/3128P3L.98

https://m.edso0.ru/JSK30Q6W0J

https://m.edsoo.ru/TAKI9EG62K

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHON TPAMOTHOCTH 4YeNOBEKa [UJIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUHN: KU3Hb, KJIETKA, OpraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEHMPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHe TEOPHH (KJIETOYHAasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCEMaM

YMeHue BaageTb METOdaMH HAay4YHOI'0O TIIO3HAHUA B Oounosoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
opraHu3anus n IIPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT M ISYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)

VYMmenune IIPUMCHATH IIOJIYUYCHHBIC 3HaHHUA JJIA 00BICHEHHUS

OHOJIOTHYECKUX IMponIecCcoB U HBHGHHﬁ, I TIPUHATUSA NPAKTUICCKUX




pelIeHHii B MOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsl OKPY KAIOIIUX JIFO/IEH, COOIIOCHUS HOPM
rpPaMOTHOTO  TIOBEJCHUS B  OKPYXKAaIOUIeH NPUPOTHOH  cpere;
MOHUMAaHUe HEOOXOMMOCTH UCTIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IIPUPOIOIOIB30BAHUS

YMeHue pemarb 3JI€MEHTapHble TCHETHUECKHE 33Ja4l Ha MOHO- H
IUrHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HACIEOBAaHUE; COCTaBIIAThH
CXEeMBl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUId  TIpeJCKa3aHHs
HacJIeJOBaHHs PU3HAKOB Yy OPraHU3MOB

YMeHue BBIIOJHATH JIAOOpPAaTOpHbIE M MpPAKTUYeCKue pabdoTshl,
coOmonate mnpaBuia Tpu pabore c ydyeOHBIM M JTaOOpaTOPHBIM

o0opyoBaHUEM

10

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOrMYECKOT0 COJEPKaHUs, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, HayyHO-IONYJIsIpHBIE MaTepHalbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEl0BaHUi B Ouosorumy,
MEIUIMHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,

000011ast OMOTOTUUECKYI0 UH(DOPMAITUIO M3 HECKOJBKHUX HUCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIorun



INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

buonorusa xak HayKa

11

1.2

2.1

Bbuonoruss — Hayka o xuBoil mpupozae. Ponp Ouonoruun B opmMupoBaHuH
COBPEMEHHOM Hay4yHOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK
Mertozbl IO3HAHUS KUBOW NPHUPOJIbI (HAONIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE,
u3MepeHue, Kiaccupukaius, MOAEIUPOBAHUE, CTaTUCTHUYEcKas oOpaboTka
JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anusa

JXussie cucremsl (OrocucTEMBI) Kak IpeaMeT u3ydeHus ouonorun. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU Opranuszanuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKUM, KIETOYHBIH,

OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoC(epHBIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTAB KIJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JeMeHThl. Boga u MuHepanbHble BemecTtBa. DyHKIuM BOABI U

MHUHCPAJIbHBIX BCIICCTB B KIICTKC. HO,Z[I[Cp)KaHI/Ie OCMOTHYECKOT0 Oatanca

benku. CoctaB u cTpoeHue 0eiaKoB. AMHUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
He3amenumMble M 3aMeHUMMBIE AMHUHOKHUCIOTH. AMUHOKHUCIOTHBIA COCTaB.
YPOBHU CTPYKTYpBI OEITKOBON MOJIEKYJIbI (MIEPBUYHASI, BTOPUYHAS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XMMHUECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIN OEIKOB.

depMeHTHI — Onosornyeckue Katanuzatopsl. CTpoeHue GpepMeHTa: aKTUBHBIH
LEeHTp, cyOcTparHas crnenupuunocts. Kodepmentsl. Butamunbpl. OTinuuns

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaIH3aTOPOB

3.3

VYrneBonpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W JI€30KCHpH003a),
aucaxapuabl (caxaposa, JIakTo3a) W TMojucaxapubl (Kpaxmal, TIHKOTEH,
1emono3a). buonorunueckue GyHKIUU YTIIeBOAOB.

Jlunuaer:  TpurmMnepuasl, crepouabl, (Gochomunuasl.. [wapoduasHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢GyHkuum aunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxknennoseie xucnorsl: JIHK un PHK. Hyxneorunsr — MoHOMEpHI
HYKJIEMHOBBIX KucioT. Ctpoenne u gpynkuuu IHK. Ctpoenue u QyHKIuM

PHK. AT®: crpoenue u pyHKuun




3.5

Mutonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHUsI KIIETOK

3.6

3.7

Kretka kak nenoctHas xuBas cucrema. O01ne npu3Haky KIETOK: 3aMKHYTast
HapykHass MmemOpana, Mmosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OeJika

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcCoOEHHOCTH
CTpOCHHUSI TpPOKApUOTHYECKOW KieTku. KilerouHass creHka OakTepuil.
CrpoeHue »ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIUYMUS PACTUTEIIBHOM,

YKUBOTHOM ¥ TPUOHON KIICTKH

3.8

3.9

3.10

4.1

4.2

4.3

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsl CTEHKA, TIMKOKAIUKC, MX
¢bynxuuu. [Inasmatndeckas memOpana, e€ cBoiictBa U ¢yHKkimu. Lluroruazma
u e€ opranouibl. OHOMeMOpaHHbIE OPraHOU/IbI KJIETKHU: 3HAOIIa3MaTHIECKast
cerb (OIIC), anmapar I'ombaxku, Jm3ocomsbl. [lomyaBTOHOMHBIE OpPIraHOMIBI
KJICTKWA: MUTOXOHJPUH, TUIACTUIBI. [IpOoHuCcX0XKIeHre MUTOXOHIPUH H TIITACTHI.
Buner mnactua. HememOpaHHBIE OpraHOMBI KIETKH: pUOOCOMBI, KJIETOYHBIH

LHECHTP, pCCHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHouI0B KJICTKH. Bxarouenus

SAnpo — perynaropubiii neHtp kietku. CTpoeHue spa: sjiepHas 000104Ka,

KapuoIuiaMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KIICTKEC
XI/I?;HGI[G?ITGJH)HOCTI) KICTKHU

OOMeH BelecTB, WIK MeTaboaM3M. AcCUMIIIALUS (TUIACTUYECKU OOMEH) U
JTUCCUMUJISIINSA (SHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIECCTB U NPCBpPALICHNUU SHEPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh (PoTOCHMHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HU Ha 3emuie. BiusHue ycimoBuil cpenbl Ha (DOTOCHMHTE3 W CHOCOOBI
MTOBBIIICHUS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIM.

XeMocHuHTe3. XeMOCHUHTE3UpYoIIne O0akTepuu. 3HAaUeHWe XEMOCHHTE3a IS

JKA3HU Ha 3emie

DHepreTudecknii oOMeH B KkieTke. PaclerieHue BeUIeCTB, BBIICICHHE U
AKKyMYJUPOBAaHUE DSHEPTHH B KJIETKE. OTambl JHEPreTHYECKOTO OOMeEeHa.
I'muxonus. bpokenne u ero Buasl. KucmopogHoe OKUCICHUE, WM KIIETOYHOE

npIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa

4.4

Peakuuu wmarpuuHoro cuHte3a. ['‘eHermueckas wuHbpopmanus u JIHK.
Peanuzanus reHerndyeckoit nHpopMauu B kieTke. [ eHeTHuecKkuit Koj u ero
cBoiictBa. Tpanckpunuus — wmartpuunblii cuHTe3 PHK. Tpancmauma —

6uocunTe3 Oenka. KogupoBanue aMmuHOKUCIOT. Pons pubocom B Onocunrese




Oenka

4.5

Hexnerounsie ¢popmbl xu3HU — BUpychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, XKUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc wummyHonmedurmra denmoBeka (BUY) — Bo3OyauTens

CIIN da. [TpodunakTuka pacpoCTpaHEHUs] BUPYCHBIX 3a00JIeBaHUI

PasMHOkXEeHME U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KreTounslii UK, WM JKU3HEHHBIM LUK KiIeTku. WHTepdaza m MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocomM. XpOMOCOMHBIH HAOOp — KapHOTHIIL.
JIUMIIONAHBIT Y TalJIOWJHBIA  XPOMOCOMHBIE HaOOphl. XPOMaTHBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUS W WHIUBUAYAIHHOTO Ppa3BUTHUSA
OpraHHU3MOB.

Henenne kietkn — Muto3. Ctaguu murosa. IIpoueccsl, nmpoucxonsniye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U nosoBoe. Buasl 6ecnonoro
Pa3MHOXKEHHUS: JEJIEHUE HaJBOE, MOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUC AJIA CCIICKIIMU

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Metiio3. Cragun wmeiosza. [lporeccel, mpoucxojsiue Ha CTaausx Menosa.
IloBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cMmbici u

3HaYEeHNE MEN03a

I'ameTorenes — mpoiecc 0Opa30BaHUS MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosnoBble Kenme3bl: CEMEHHUKM W sSMYHUKH. OOpa3zoBaHuUE U pPa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CHepMaTo30Mj, SHIEeKIeTKa) — CepMaToreHes u
ooreHe3. OCOOEHHOCTH CTpOeHMs SHIEKIETOK M  CHEPMAaTO30HOB.

OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHes

WupuBuayansHoe  pa3BUTHE  (OHTOreHe3). OMOPHOHAIBHOE  pa3BUTHE
(omOpuorene3). Ortambl SMOPHOHATBHOTO PAa3BUTHS Y  TMO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, ractpyisuus, opraHoreHe3. I[loctamGpuoHanbHOE
pa3BuTHe. TuIBl MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MpPSIMOE, HEMpsIMoe
(MuunHOYHOE). BrmsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Pocrt m pasButme pacrenmii. OHTOre€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE

CCMCHU, CTAIUN PA3BUTUA

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB



6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TEHETHKU. Bxian
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO0 bl TeHETHKHI
(ruOpuI0JIOrNYECKU, IIMTOr€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. [ 'eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMas

B CX€Max CKpEIlMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJeI0BaHUsS NPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosneHus. [lpaBuiio JoMuHUpOBaHUSA. 3aKOH PACLICIJICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpugHoe  ckpemyBaHue. 3aKOH  HE3aBUCHMMOIO  HACJeJOBaHUS
IIPHU3HAKOB. HI/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIIMBaHMA.
AHanu3upyromee — ckpeuBaHue.  VMcronb3oBaHHE — aHAJIU3HPYHOLIETO

CKpCIIUMBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe Ipu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
['eneTn4eckue KapThI.

I'enetuka mona. XpoMOCOMHOE OIpeAeNeHHe Moja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BHIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpenpl B HEHACHEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAITMOHHON W3MEHYMBOCTU. BapuanMoHHBIN psii ¥ BapuUallOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoiaudyecTBEHHblE M KaueCTBEHHbBIE
NMpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIU(DUKAITMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBennas, WM TIEHOTHUIIMYECKas, H3MEHUYMBOCTh. KoOMOMHATHBHAsS
W3MEHUYUBOCTh. Mei03 M TMOJOBOM NpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoOHHAs HM3MEHYMBOCTh. Kiaccudukaius MyTaiiuii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensnsie ¢akTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HAcleACTBEHHON

n3menunBoctu H.M. Basuinosa

6.6

I'eneruka denoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
YeJoBeKa: reHeaJIOrHYeCKUM, OJIM3HEIIOBHIH, LUTOT€HETUYECKUH,
OMOXMMHYECKUN, MOJEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ieicHIe
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHHPOBaHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIC
¢ momoeto [11[P-ananu3a. HacneactBennbie 3a00eBanms 4eI0OBEKa: TCHHBIS

Oone3Hu, OONE3HM €  HACJIEACTBEHHOW  MpPeIpacloiioKEHHOCTHIO,



XpoMocoMHbIe  Oone3nu. Comarhyeckhe W TEeHEpaTUBHBIE MYTallUH.
[IpuHuMnIBl 310poBOTO 00pa3za >KWU3HH, AWArHOCTUKU, NPOPHIAKTUKH U
JIeYeHUs FEHETUYECKUX Oone3Hei. Menuko-reHeTu4eckoe
KOHCYJIbTUPOBaHUE. 3HaUYCHUE MEIULIMHCKON T'€HETUKH B IIPEIOTBPALIEHUH U

JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YeI0BEKa

7 Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak HayKa W MPOIECC. 3apPOKJICHUE CENEKIMH U JOMECTHUKAIUS.
71 VYuyenne H.M. BaBwioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOT000pasus
' KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAECHUS OOMAIIHMX >KUBOTHBIX.
Coprt, nopoaa, mramm
CoBpeMeHHbIE METO/IbI CelleKIMU. MacCcoBbIi U UHIUBUYaIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUM U kuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe
ckpeniuBanue — UHOpUAUHT. Yncras nuHus. CKpenmBaHUe YUCTHIX JIMHUMN.
7.2 I'erepo3uc, wim rubpuaHas cuna. HepoacTBeHHOe CKpelIMBaHUE —
ayropunuur. OtnanéuHas rulpuamszamus U e€ ycnexu. VcKyccTBeHHBIM
MyTareHe3 M IOJy4YeHUE MOJUTIONIOB. JIOCTHIKEHHUSI CENIEKIIUU PACTEHUI,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexnonoruss kak orpaciib NMPOU3BOJCTBA. [ €HHas WHXKEHEpHUs. DTarbl
co3nanusi pekomOuHantHoM JIHK m TpaHcreHHbiX opranm3mMoB. Kierounas
73 nxeHepus. Kierounele KynbTypbl. MUMKpPOKIOHAIBHOE Pa3MHOKEHHE
' pactenuii. KioHMpoBaHME BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX

OpraHu3MoOB. DKoJIoTHYecKue U 3Thueckue npodnembl. MO — renerndecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOINYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



