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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke MpoOrpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpEeNIeNICHUs] TOAX0JI0B K (OPMHUPOBAHUIO COJIEpKaHUS Y4eOHOro IMpeaMera
«buonorusi»  coctaBwiIM: KoHIeNTyainpHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CoaepKaHus, pe3ylbTaToB OOy4YCHHUS U
TpeOOBAHUM K YPOBHIO MTOATOTOBKHU BBIMTYCKHUKOB, MOJOKEHHUS 00 OOIIMX MENSIX U
MIPUHIIUIIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero o6Opa3oBanuss B Poccuiickoit @Denepaiuy, a TakKe TOJOKEHUS O
cneruuke 0Mooruu, e€ 3HaYCHUU B TMO3HAHUH KUBOUM MPUPOJIBI U 00ECIICUCHUN
CYIIIECTBOBAHMSI YeJIOBEUECKOro oOrmecTBa. COrIaCHO Ha3BaHHBIM IOJIOKCHUSM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

B cBs3u ¢ nepexoaom ¢ koHueHTpuueckoro kypca YMK Ilaceunuka B.B. Ha
JUHEHHBI B TekymieM (MEepeXoJHOM) Yy4yeOHOM TOJy, COIVIACHO IHChbMY
Munnpocsenienus Poccun ot 03.03.2023 Ne 03-327 "O HampaBieHUU
uHpopMmaruu"  (MeTtoaudeckue  PEKOMEHJAIMU IO  BBEJCHHIO
dbenepanbHBIX OCHOBHBIX OO0IIE00pa30BaTEIBHBIX MporpaMm), B 2023-
2024 yueGHOM Trony, cojaeprKaTelbHasi 4yacTh paboueld mporpammbl 11 kiacca

nonoyiHeHa paznenoM «I'eneruka. Cenekuusa. BUOTEXHOIOTHI.
[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O LEesAX, 00 oOmen

cTpaTernd OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «buonorus», omnpexnenseT o00A3aT€IbHOE MPEIMETHOE
COJlep)KaHUe, €ro CTPYKTypy, paclpeielieHHe 10 pa3fenaM U TeMawm,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUEHHUsI YUYeOHOro Marepuaia ¢ y4eTom
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 0Opa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommXxcsl.

B nporpamme 1o OHONOTMM TakXKe Y4YMTHIBAIOTCS TpeOOBaHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM
oOyyeHus B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIIHLHOU
NEeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPKaHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme no 6uonioruu (10—-11 kmaccel, 0a30BbId YPOBEHb) peaqu30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYE€HMHM OHOJOrHH, Ojarojgapss 4eMy B Heu
IPOCMATPUBAETCS HAIMpPaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBSA3aHHBIX C
GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS, LEHHOCTHBIX
OpPUEHTALMNA JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, TPEACTABICHUNA O 3J0POBOM
oOpa3e >KM3HM M OEpEKHbIM OTHOILIEHHWEM K OKpY’XKalolllel MPUPOIHON cpere.
[ToaToMy Hapsaxy ¢ M3ydeHHEM OOIeOMOIOTMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHMH KUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B

HHX IIPpOLCCCOB B IIpOrpaMmce I10 OMOJIOTHH YACJICHO BHUMAHUC UCIIOJIB30BAHHNIO
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MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW KU3HU JJI PELICHUs MPUKIAIHBIX 337134, B
TOM 4YHCle: MPO(UIAKTUKA HACIIEICTBEHHbIX 3a00JIeBaHUI 4YelloBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMUSI AKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEACHUS B OKpYyXKalolled NPUPOAHONM Cpeje, aHaau3a
BIIMSTHUSL XO3SHMCTBEHHOM JESATENbHOCTH YeNIOBEKAa Ha COCTOSIHHUE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHWE BHUMAaHUS K PUKIIATHON HAIPaBICHHOCTH
ydyeOHoro mnpenmMera «buosorus» MpoJUKTOBAaHO HEOOXOAUMOCThIO OOecredeHus
YCIIOBUM ISl pEUICHUSI OJTHOM M3 aKTyaJIbHBIX 3a7a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTopas mpeamnoiaraetr (opMHpPOBaHHE y  OOy4aroumxcs
CIIOCOOHOCTH aJanTHUPOBAaThCS K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonoruss Ha ypoBHE cpemHero oOIIero 0oOpa3oBaHUs 3aHUMAECT BAXKHOE
Mecto. OHa obOecrneunBaeT (OPMHPOBAHME Yy OOYYAIOLIMXCS MPEACTABICHHI O
HAyYHOW KapTHUHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUS O KMBOW Ipupoje, eé
OTJMYUTENbHBIX IPU3HAKAX — YPOBHEBOW OpraHM3allud M 3BOJIOLUHU, CO3AAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMHUPOBAHHS
(YyHKIHMOHAJIBHOM T'PaMOTHOCTH, HaBBIKOB 3J0pPOBOrO M Oe3omacHoro ooOpasza
KHU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, IICHHOCTHOI'O OTHOILIEHUS K JKUBOH MPUPOAE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXKe JJIsl PELIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLMAIU3ALMNU
oOyuaronuxcs. M3yuenue Ouosiornu oOecrneuynBaeT yciaoBus Al (OPMHUPOBAHUSA
WHTEJUICKTYalIbHbIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYPhl, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUU C
MPECTaBICHUSAMH U3 APYTUX YICOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUN
u reorpadun. HazBaHHbIE MOJIOKEHUS O NpEIHAa3HAYEHUH Yy4eOHOro mpeamera
«buonorusi» COCTaBUIM OCHOBY JJIA ONpEAesieHUus IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHIO €ro COAEpXkaHMsl, MPEACTABIEHHOT0 B IporpamMme IO
OHMOIO0THH.

OT60p coxmepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMA KyJIbTYpOCOOOpPAa3HOTO MOJX0/la, B COOTBETCTBUM C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOUTH 3HAHMSI M YMEHUS, 3HAUUMBIEC MJis
dopMupoBaHUs OOIIEH KyJIbTYphl, OIpPENESIOUINe aJeKBaTHOE IOBEIACHHE
YEJIOBEKa B OKPY’KAIOIIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TpakTUYecKkou aestenbHOCTH. Oco0oe MECTO B ATOM CHCTEME 3HAHUM
3aHMMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOM /Jisi (JOPMUPOBAHUS
MPEJCTABJICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3allUu
OMOJOrMYECKOro 00pa30BaHMsl.



CTpyKTypupOBaHUE COACpKaHUA Y4eOHOrO MaTephaysia B MporpamMMme o
OMOJIOTMM OCYIIECTBJIEHO C YYETOM IMPUOPUTETHOTO 3HAYEHHS 3HAHUK 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KHUBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3alluy U
ABOJIIONMH. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOTro npeamera «buomorusy
BBIJICJICHBI CJICYIONINE COJIepKaTeIbHbIE IUHUU: «bronorus kak Hayka. MeToibl
HAy4YHOTO TO3HaHUsM», «KieTka kak Owosjormyeckas cucreMayn, «OpraHm3m Kak
Oouosiormyeckas cucrema», «CucreMa M MHOTrooOpa3ue OpraHHYeCKOro MHpay,
«IBOJIIOLIMS KUBOUM TPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuenus yuebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBNIJICHWE  OOYyYalOIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHu3alli KUBBIX CHCTEM pa3HOTO paHra W MOPUOOPETCHHE yMEHUM
UCIIOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JEHCTBUH B OTHOIICHUU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTikenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a3o0BoM
YpOBHE 00€CIIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOCHHE OOYYAIOUIMMUCS CUCTEMbl 3HAHMU O OHMOJIOTMYECKUX TEOPUSX,
YUYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MPABUIAX, CIYXKAIIUX OCHOBOMH
JUIsi (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allyy, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOYYarOIIUXCSl TMO3HABATEJbHBIX, WHTEIUICKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHajdu3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISOB, UJIEH W TOJXOJOB K HM3YUYCHHUIO >KHBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUH;

CTaHOBJICHHE Yy oOydarouxcsi oOmeil KyJabTypbl, (YHKIIMOHAJIBHON
IPAaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSCHSITH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa SKUBOM MPUPOJABI HAa OCHOBAHWUM 3HAHUN W OIbITA, MOJYYEHHBIX MPHU
HM3y4YeHUH OMOJIOTHH;

dbopmMupoBaHue Yy OOydYarOUIUXCS YMEHUW WJUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM NESITEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KHWBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOIOCHUS STHUCCKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWUW JJIsi TIOBBIIIEHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM XKU3HU TS
OIICHKH TOCIIEICTBUM CBOEH EATEIBHOCTH 10 OTHOIIEHUIO K OKPYXAIOUIEN Cpelie,
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COOCTBEHHOMY 370POBBIO, O0OCHOBaHHME W COOJIOJEHHE Mep MNPO(UIAKTUKU
3a00JIeBaHUM.

B cucreme cpegnero oOiero oOpaszoBaHusi «buomnorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEIbHBIM YUCOHBIM MPEAMETOM, BXOISIIAM B
coCTaB IpeaIMeTHOM 06macTh « EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jiis u3ydeHus: Ouonoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 0opa3oBaHus
otBoautcs 170 vacoB: B 10 kimacce — 102 gaca (3 gaca B Hegenro), B 11 kimacce — 68
4yacoB (2 Jaca B HEJEINIO).

COJEPXAHUE OBYYEHMUAA
10 KIIACC

Tema 1. buoJsiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocodpueit, STUKON, SCTETUKON U TIPABOM.
Ponp Ouonorun B (HOpMUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MUDpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTonbl MO3HAHMS KUBOM MPUPOIBI (HAOTIOIEHNE, SKCIIEPUMEHT, ONHCaHKE,
U3MEpEHHe, KiacCU(pUKaLMs, MOJAEIUPOBaHUE, CTaTUCTHYECKas o0padoTka
JTAHHBIX).

JlemoHCTpanuu:

IToptpetsl: Y. Jlapsun, I'. Mennens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl U cxeMbl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble 1 IpaKkTHYeCcKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Vcnonb3oBaHue pa3inMYHBIX METOAOB MpHU
U3YYCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3anMS.

JKusble cucTembl (OMOCUCTEMBI) KaK MIpeAMET u3ydeHus: Ouonoruu. Ortianune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOIMYJALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKH ), OMOC(EpHBIA.

JlemoHCcTpauuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OpTraHU3alUU
KUBOU MIPUPOIBI».

O6opynoBanue: Mmozenb mosiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHNE KJIETKH.

XUMHUYECKAN COCTAaB KIIETKH. XHUMHUYECKHE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.



OyHKIMM BOABI M MHUHEpalbHBIX BeniecTB B KieTke. lloanepkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHEe OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCIIKOB.
He3ameHnmble 1 3aMEHUMbIE AMHUHOKHUCJIOTHL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEeKynbl (TIepBUYHAS, BTOpWUYHAS, TpPETUYHAS U
YeTBEpTUYHAsI CTPYKTypa). XHUMHUYECKHE CBoicTBa OenkoB. buonmorumueckue
GyHKIIUU OCITKOB.

®depmeHTsl — Ouonormyeckue Karamuzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIM IIEHTp, cyOcTpaTtHas cnenuguuHocTb. KodepmeHntol. ButamuHsbl
OT1nuunst epMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a U JI€30KCUpU003a),
aucaxapuabsl  (caxaposa, JlakTo3a) W moducaxapuabl  (KpaxMall, TJIMKOIEH,
nesoo3a). buonornueckue GpyHKIUU yriieBOJOB.

Jlunuael:  Tpurauuepuabl, ¢ocdoaunuasl, crepounsl. [wapoduILHO-
ruapodoOHble  cBoiicTBa. buosornueckue QyHkuuum gunugoB. CpaBHEHHE
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunoBeie kucnmotel: JHK wu PHK. Hykineorunsr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkiun PHK.
Bunasr PHK. AT®: ctpoenne u GpyHKIIHIH.

[urtonorus — Hayka o kietke. KineTtouHnas Teopust — mpuMep B3aUMOJICHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas xkuBas cuctema. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTas HapyxHasi memOpana, mosekynbl JIHK kak renerwyeckuii ammapar,
CHUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHuecKass U mnpokapuotuueckas. (OcoOeHHOCTH
CTpO€HHUsl TMpoKapuoThyeckor kieTku. Kierounas crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
rpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢bynkuuu. [Inazmatuueckas meMOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluronnazma u eé
opranousipl. OnHoMeMOpaHHbie opraHouwabl kietku: OIIC, ammapat Ionbmaxw,
au30coMbl. [loTyaBTOHOMHBIE OpPraHOW[Ibl KIIETKWA: MUTOXOHJIPUH, ILUIACTUJIBI.
[Ipoucxoxxknenne MUTOXOHApHM u mmacTua. Buael mmactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMKM OPraHOUIO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapHoIlUIa3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIIETKE.

JdemoHcTpanmu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpenesieHne XUMUYECKHX OJJEMEHTOB B  HEKHBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOE.

Tabmuubr 1 cxemsl: «lleprogudeckas TaOiaMIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKyIIbI BOJbD», «bruocunres 6enka», « CTpoeHrne MOJIEKYIIbI OeIKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. JJHK», «Ctpoenne mMonekybl
AT®», «CTpoeHue 3yKapuOTHYECKOU KIETKW», «CTpOEHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTeNbHOM KIETKN», «CTpoeHHuEe MNPOKAPUOTHUECKON KICTKNY,
«CTpoeHue sapa KIETKN», « Y TIEBOAbD), «JIumuapm.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE HJsl TMPOBEICHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopnas pabGota Ne 1. «M3yueHwe KaTaJIUTHUYECKONW aKTUBHOCTHU
(epMEeHTOB (Ha MPUMEPE aMUIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpOeHHUs KIETOK pPAaCTEHHI,
JKUBOTHBIX W OaKTepuil MoJ MHKPOCKOIIOM Ha TFOTOBBIX MHKpONIpernapaTax M HX
OMHICAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WU METa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JUCCUMUJISIIIUSA (SHEPreTUUEeCKuil OOMEH) — JIBe CTOPOHBI E€IUWHOTO IMpoIlecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U SHEPTUM B TMOHUMAaHUU
MeTaboIM3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTpO(dHBIN U rerepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUH SHEPTUHU B KIIETKE.

®ortocunte3. CmeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emsie. BiusiHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUE OaKTepuH. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emle.

OHepreTuuecknii oOMeH B KIeTKe. PaciierieHue BeEIIecTB, BBIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUU B KJIETKE. OTambl HSHEPreTHYEeCKOro oOMeEHa.
['mukonu3. bpoxenue u ero Buubl. KucinopoaHoe OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHHE. OkucnurenbHOE dbocdhopunupoBaHue. D¢ DHeKTUBHOCTH
AHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus renetudeckoil uH@opManuu B KJIETKe. ['@HETHYECKH KOJ M €ro

cBoiicTBa. Tpanckpunuus — Marpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
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Ooenka. Otambl TpaHchsuuu. KopwpoBaHue amMuHOKUCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hexnerounsle hopmbl )KuU3HU — BUPYCHI. MicTopust oTkpbiThs BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS W JKU3HCHHOTO IMKJIA BHPYCOB.
bakrepuodarn. bonesHm pacTeHWid, XUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC

Bupycamu. Bupyc wummynonepunmra uenoeka (BUY) — Bo3Oynurensb
CIIN da.O6patHas TPAHCKpUNLMs,  peBeprasa U MHTErpas3a.
[IpodunakTrka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JICBAHUIA.
JdemMoHcTpanmu:

[Toptpetsl: H. K. Konbuos, JI. 1. IBanoBckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl nuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHKY,
«CTtpoeHue u GyHKIMOHUpPOBaHUE TreHay, «CuHTe3 Oenkay, «I eHeTuuecKkui Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM ki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moaenu-ammukauu «Ynpoenue IHK u tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», MOAeNb CTpyKTyphl JIHK.

Tema S. PazmHoKeHNe U HHAUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKII, WM >KU3HEHHBIM LMK KIeTku. MHTepdaza u MuUTO3.
[Ipoueccol, mpoTekaromue B UHTEpdaze. Pernmkanusa — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI HAa0Op — KapUOTHII.
JIumiou b W TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATH/IBI.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHHUSI M  HHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Ctaauum murtosa. lIpoieccel, npoucxoasime Ha
Pa3HBIX CTAUIX MUTO3a. BHOTOTHYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arornTo3.

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunapl 6ecnonoro
Pa3MHOXXEHUS: JIeJICHUE HaJIBO€, IIOYKOBaHWE OJIHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KJIOHMPOBAHWE
OpPraHU3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECHOJIOTO.

Meito3. Craguu meino3a. [Ipomecchl, NpoucXoadlIMe Ha CTaausIX Meno3a.
[ToBenenne xpomocoM B wmenose. KpoccunroBep. buonoruueckuii cmbici U
3HAYEHHUE MEHOo3a.

["ameTorenes — mporecc 0Opa30BaHUS TIOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W sSudHUKA. OOpa3oBaHWE U Pa3BUTHE MOJIOBBIX
KJIETOK — TameT (CcrepMaro3ouf], SHULEKIeTKa) — CIepMaTOreHe3 U OBOIEHE3.
OCoOEHHOCTH CTPOEHMSI SAMIIEKIETOK W CcrnepMaTro3ouaoB. OIJI0I0TBOPEHHUE.
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[lapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHEe3). OMOpHUOHAIbHOE  pPa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX J>KUBOTHBIX:
JIpoOJieHne, TacTpyJsnus, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
OCT3MOPHUOHAIBHOTO pa3BUTHA: npsmoe, HETPSIMOE (JInyuHOYHOE).
BrusHuecpensl Ha pa3BHTHE OPraHW3MOB, (HaKTOPhI, CIOCOOHBIC BBI3BIBATH
BPOKIAEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 LBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHSI.

JdemoHcTpanmu:

Tabmumpr 1 cxembl: «@DOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY, «J[BolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTeHU», «BereratnBHOe pa3MHOXKEHUE
pacteHui», «Jlenenue xknetku Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocombly, «Knerounsli muki», «Pemmukanus JTHK», «Mutosy,
«Meno3sy, «IIpsmoe u Henpsmoe pazButue», «l'aMeTorenes y MICKOIUTAOWNX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30usl
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKOMUTAromero», «KapuokuHes B KIeTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alllUIMKauus «JleneHne KIeTKu», MOJIEIb
JAHK, monenp meTada3zHoit XpOMOCOMBEI.

JlaGopaTopHble M NpaKkTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpPOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HaciiencTBeHHOCTb M H3MEHYHBOCTh OPTaHU3MOB.

IIpeaMet u 3agauu reHeTuku. Mctopust pa3BuTHs T€HETUKH. POJIb IMTOIOTHH
U OMOpPUOJIOTUU B CTAaHOBJICHMHM Te€HETUKHU. Bkiaa poccuilckux M 3apy0esKHbIX
V4EHBIX B pa3BUTHE TEHETUKH. MeTonbl TeHETUKU (THOPUI0NOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETH4YeCKUi). (OCHOBHBIE TE€HETHYECKHE
noHATHsA. [ 'eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AUHO0-00pa3usi TUOPUIOB TEPBOTO
nokoyieHusA. IlpaBuino JOMHUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOJTHOE TOMUHUPOBAHUE.

JHurubpuaHoe  ckpenMBaHue. 3aKOH  HE3aBUCHUMOIO  HAcJeJ0BaHUs
npu3HakoB.  lluToreHeTMYeCKHWEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanuzupytouiee ckpeupanue. Mcnoib30BaHUe aHATU3UPYIOIIETO CKPEITUBAHMS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.



CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLIEIVIEHHOMY HaclleZJoBaHUIO reHoB. HapylieHue cuemyieHus TeHOB B pe3ysbTare
KPOCCHUHI'OBEpa.

XpOoMOCOMHas TEOpUsl HACIEICTBEHHOCTH. | eHeTHYecKre KapThl.

['enetuka mona. XpoOMOCOMHOE ONPEIECICHHUE I0Ja. AYTOCOMBI U IOJOBBIE

XpoMocoMmbl. ['oMorameTHele M reTeporaMeTHble opranusmsl. HacnenoBanue

IPU3HAKOB, CLIETJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHJIbI N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHASI.

Ponp cpenbl B HEHACHENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON N3MEHUYMBOCTU. BapualimoHHbIN psiJl 1 BapUallMOHHAS KPUBas.
Hopma peakumum npuszHaka. KoqndecTBEHHBIE M KAYE€CTBEHHBIE IPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnenctBeHHasi, Wiy TEHOTUIIMYECKas, HU3MEHUYMBOCTh. KomOMHaTHBHas
W3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTarimonHas n3MeHInBOCTh. Kitaccudukanuss MyTanuii: reHHBbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa ¥ NpUYMHbI MyTaluii. MyTareHHble (akTOpHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetnka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBeKa: TCHEATOTHISCKNM, OJIM3HEI[OBBIM, [IMTOrCHETUICCKUIM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEACIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T111P-anamm3a. HacneacTBeHHble 3a00€BaHUS YENOBEKAa: TEHHBIC OOJIC3HH,
00JIE3HU C HACIEJICTBEHHOUN MpPeapacnoio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuHUMIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHHS TEHETHUECKUX
Oone3Hel. MeauKo-rTeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKON
TE€HETUKH B MIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoHCcTpauuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u cxembl:  «MOHOTHMOpHUIHOE ~ CKpENIMBaHHUE U €ro
LHUATOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS W €ro LUTOTCHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  raMmer», «JurubpumHoe  CKpemrBaHUEY,
«lluTomoruuecknue  OCHOBBI  JUTHOPUAHOTO  CKPEUIUBAHUS, «Meiio3y,
«B3auMonencTBue  alieNbHBIX TE€HOB», «l'€HeTHYeCcKhe KapThl PaCTCHUH,
JKUBOTHBIX M 4eJOBeKa», «['eHeTHka moiay, «3aKOHOMEPHOCTH HACIIEIOBAaHUS,
CUEIJIEHHOTO0 ¢ Tmoiom», «KapuoTuibl 4YelOBEKa U KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukalmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTaliMoHHas: U3MEHYHUBOCTh.
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O6opynoBanue: MojAeNU-aNIMKaMU «MOHOTHOPUIHOE CKpPEUIUBAHUEY,
«Henonnoe nomuHupoBaHue», «JUrHOpUIHOE CKpPEUIMBAHUEY,
«IIepekpecTXpoMOCOM», MHUKPOCKOI ¥ MUKpoIpenapar
«/Ipo3zoduna» (HOpMa, myTanuu GOpPMBI KPbUIBEB U OKPACKH Tefa), repbapuid
«I"opox 1moceBHOW».

JlaGopaTopHble 1 NpaKTHYecKue padoThl:

JlabopaTtopHas padota Ne 5. «M3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U

JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabota Ne 6. «M3yueHune MoanpuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BApUALMOHHON KPUBOD.

JlaGoparopnas pabota No 7. «AHanu3 MyTanuid y Ipo30(uisl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBlieHHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CEJIEKIUA U JIOMECTHKALHS.
VYuenne H. . BaBunoBa o0 1leHTpaXx TMPOUCXOXKICHUS H MHOTrooOpasus
KYJbTYPHBIX pacTeHUU. LIEeHTphl MPOUCXOKIECHUS NOMAIIHUX >KUBOTHBIX. CoOpT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEKUUU. MacCoBbIi U MHIUMBUYaJIbHBIN OTOOPHI B
CEJICKIIMM DPAcTeHUl M KUBOTHBIX. OIIEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpelMBaHue — WHOpuAuHT. Yucras jguHuss. CKpenMBaHUE YUCTHIX JWHUM.
['erepo3uc, wnu rubpuaHag cuia. HepoAacTBEeHHOE CKpelMBaHUE — AyTOPHJIMHT.
Otpanénnass rtuOpuau3auus U €€ ycnexu. VICKyCCTBEHHBbII MyTareHes H
NOJIyYCHUE NOJUIIONI0B. [IOCTH)KEHMsI CENEeKUMU pacTEeHUM, XUBOTHBIX U
MHUKPOOPTaHNU3MOB.

buoTtexHonorus kak OTpacib MPOU3BOJCTBA. [ €HHAsT WHXKEHEPUsS. OTaIlbl
co3ganusi pexomoOuHanTHOW JIHK wu TpaHcrennsix opranusmoB. Kietounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudyeckue  mpoomembl. MO -  reHeruyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuipel U cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS W MHOT00Opasus
KYJBTYPHBIX pacTeHui», «Ilopoapl 1oMaiHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHumity, «Ortnanéanas rudpuausanus», «Padborer akanemuka M. @. Banosay,
«Ilomumnongus», «OO0bekTh OMoTexHONOTHUNY, «KieTouHble KyIbTYpHl U
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).
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O6opyaoBaHue: MyJISDKU TUIOA0B U KOPHETIIOI0B AUKHUX (DOPM U KyJIbTYPHBIX
COPTOB pacTeHui, repbapuit «CeabCKOX03sICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTH4YecKue padoThl:

Okckypeusi «OCHOBHBIE METOABI M JIOCTUIKEHHUSI CEJEKIMH PAaCTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBI ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KITIACC

Tema 1. DBoJIIOIMOHHAS OHOJIOTHS.

[IpeAnochbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOpUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OHOJOruM. BiusHue 3BOJIIOLMOHHON TEOpUM HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONMU. [laneoHTONIOrMUECKHE: MOCIEA0BATEIBHOCTh
MOSIBJICHHST BHJOB B TAJICOHTOJOTHYECKOW JIETONMUCH, TEpPeXOoAHble (OPMBI.
buoreorpaguyeckue: cxoncTBo U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHONIOrMYecKUe: CXOACTBA M pa3iuuus 3MOPHOHOB pa3HBIX BUOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHEIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbBI. MOIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPTraHU3MOB.

OpomonnonHass Tteopusi Y. Jlapuna. Ilpennochuiku BO3HUKHOBEHUS
napBUHM3MA. J[BIKyIIME CHUIIBI JBOJIONWU BHIOB 1O JlapBuHY (M30BITOUHOE
pa3MHOKEHHE TPH OTPAHMUEHHOCTH PECYPCOB, HEOMpEeIEHHAs M3MEHUYHUBOCTD,
0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust sBomouu (CTD) 1 €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBosmorus. [Tomymnsius Kak equHUIA BUIa U YBOJIOIUH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B NpHUpPOAE. MyTalMOHHBIH
IpOIECC W KOMOWHATHBHAS WM3MEHUYMBOCTH. llOMynsnnoHHBIE BOJTHBI M Apeid
reHoB. M3onsims 1 Murpausi.

EctecTBenHbIii oTOOp — HampaBistonmii  ¢dakrop sBoionun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcmoco0IeHHOCTh OpPTraHU3MOB KaK pe3yNbTaT SBOMIONUH. [Ipumeps
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl M UIHO-a AN TaI|H.

Bun wu BumooOpazoBanue. Kputepum Buga. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBosorusi. PopMbl  3BONIOLMU:  QuUiIeTHYECKas, JAUBEPreHTHasd,
KOHBEpreHTHasl, mapayenbHas. HeoOpaTuMocTh 3BOJIONUH.

[IpoucxoxieHne OT HeCHelHaIN3UpPOBaHHBIX MpeakoB. IIporpeccupyromas
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cruenuaian3anus. AI[&HTI/IBHEUI paananus.

JdeMoHcTpanmu:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTre OpraHMueckoro Mupa Ha 3emiie», «3apoIbIiiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
CYILLECTBOBaHME», «EcTecTBEHHBIM 0TOOp», «MHOrooOpasue COpTOB PacTEHUI»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUYHUBOCTHY, «ApoMopdo3bl», «anoanantanumy», «OOmas aereHepaius»,
«/IBmkymue cunbl 3Boionun», «Kapra-cxema wmapmpyra mnyremectBus Y.
JNlapBuna», «boprba 3a cymectBoBaHue», «IIpucrmocoO0IeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUI000pa3oBanme, « IKOJIOTUUECKOE BUA00OPA30BAHUE.

OOopyioBaHHE: KOJUIEKIIUS HACEKOMBIX C Pa3IU4YHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsiH, KosuieKuus «lIpumepsl 3alllUTHBIX MPUCIOCOOTICHUM Y
KUBOTHBIX», MOJieNIb «OCHOBHBIEC HAINpPABICHUS JBOJIOLHNY, 00BEMHAS MOJIEINb
«CTpO€HHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapta wmupa, Koiekuus «DopMbl COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmiukauus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYWIKW», MUKponpenapat «Jpo3zopuna» (Hopma, MyTanuu (GoOpMbl KPBUIbEB U
OKpPACKH Tena).

JlaGopaTopHblie U IpaKTHYeCKUe padoThbl:

Jlabopatopuas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIOM.

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHMe M pa3BUTHE )KM3HU Ha 3emuie.

Jonay4dHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TruUmoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCNEpUMEHTAIIBHOE MMOATBEPKICHHE XUMUYECKOU 3BooMU. HavansHble 3Tansl
ounonornyeckoi sBomtonuu. ['unoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBblE KIETKM M HMX 3BOJIOLUS.
dopMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o spam M nepuojam. Kartapxei. Apxeickas u
npotepo3oiickas dpbl. l[laneosoiickas spa u €€ TEPHOAB: KEMOPUNCKHIA,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o30rckass 3pa W €€ TMEpUOAbl: TPUACOBBIM, IOPCKHUM, MEJIOBOM.

KaliHo3oiickas 2pa u €€ mnepuoAbl: MNaJCOTCHOBBIM, HEOT€HOBBIM,
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AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M TeOJOTMYEeCKUX MpoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOIIMU PACTUTEIBHOTO M JKMBOTHOTO Mupa. ApoMopdo3bsl y pacTeHUd u
KUBOTHBIX. [T0osiBJIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOTO0 MHpa KaK OTpakeHHE 53BooUUHA. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOLHKA YeJIOBEKa. AHTPONOJIOTHs KaKk Hayka. Pa3Butue npeacraBieHui o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3nyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (dakTopel)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUI TpyAa, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenelii, YenoBek npaMoxondmmii, YenoBek HeaHAEpTanbCKUM, YemoBek
pasymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHHS, 00JIACTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINECOMIHAA
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (PKBaTOpUaJibHAsi),  MOHIOJIOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  OPUCHOCOOJEHHOCTH  TpEACTaBUTEIICH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHMS. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmmupl U cxembl: «Bo3uukHoBenne CojHeYHOM cHCTeMbl», «Pa3BuTHe
opranudyeckoro wmupa», «PacturenbHas  kietka», <« KuBOTHasg  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHas CHCTeMa OpPraHUYEeCKOro MHUpay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «JlpeBHelmue moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mynsikxu  «lIpoucxoxknenue — yenoBekay  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJEMKH WIHA
M300pPKEHHUSI KAaMEHHBIX OpYJIWd TEepBOOBITHOTO YelOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYecKas Tabnuia, KoJeKuus «DopMel
COXPAHHOCTHU UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCcKHe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue nckonaemMpIX OCTATKOB pAaCTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).
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OKCKypcHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. OpranusMsbl U OKpY:KAOIIAS cpea.

DKoJorus Kak Hayka. 3aJja4yd U pa3Jeibl SKOJOTHH. MeToAbl HSKOJOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Oxonoruueckne (akropel. Kiaccudukanus skonorudyeckux (HakTopoB:
abnoTtuyeckue, OWMOTHMYECKHE U aHTPOIOreHHbie. JlelcTBHE HSKOJIOTMYECKHUX
(GhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEpUOAN3M.
[IpucniocoOnenust OpraHU3MOB K  JCWCTBUIO  aOMOTUYECKUX  (PAKTOPOB.
buonorniueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, kooneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHUe OWOTUYECKUX B3aUMOJEHUCTBUU [l CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH momyssanud. (OCHOBHBIE ITOKa3aTesn
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
Murpanus. J[mHaMyuka 4uCI€HHOCTH MOMYJISILUA U €€ Perysusl.

JlemoHCTpauuu:

[Toptpetsl: A. 'ym6oasar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapTta «lIpuponnsie 30HbI 3emin», «Cpenbl oOUTaHUS
opranu3MoBy», «®doronepuoauzm», «llomymsnun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdosnoruueckue 0cOOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktrueckas pabora Ne 2. «IToacuéTr MIOTHOCTH MOMYJISIITUN pa3HBIX BUOB
pacTeHUN.

Tema 4. CooduiecTBa 1 3K0JI0rH4ecKHe CHCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlleHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momunanTtel. CBs3U B
ouoIeHose.

DKkoJjloruueckre Ccuctembl (d9KkocucteMbl). [lonstTne 00 »KkocucTeMe U
ouoreonieHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLIEHTHI,
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KOHCYMEHTHI, PEAYyIeHTh. KpyroBOpoT BEMIECTB U MOTOK PHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMbI. [luiieBble LEeNMM U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: OuMoMacca, MPOAYKIHUA. IKOJOTHYECKUE
nupamMubl:  MPOIYKLIHUHU, YHUCICHHOCTH, OuomMaccel. CBONCTBa HSKOCHUCTEM:
YCTOWYMBOCTD, CAMOpETysLus, pazsutue. CyKieccus.

[TpupoHbIe SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpaszue kak ¢akrtop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. JKupoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aIbHONM JKOCHCTEMBI. J[MHaMHueckoe paBHOBeCME U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoThl BelecTB U OMOr€OXMMHUYECKUE IIUKIIBI JIIEMEHTOB (yTiepo/a,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onocdepe 3emiin. AHTPONOTEHHbIC U3MEHEHUST B Ouocdepe.
['moGanbHbIE SKOJIOTUYECKHUE TTPOOIIEMBI.

CocyiiecTBoBaHUE MPUPOIBI 151 YEJIOBEYECTBA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBa paliiOHAIbHOTO
yOpaBJICHHUS TMPUPOJHBIMU pECypcaMd U UX HCHOJb30BaHME. JloCTKEeHUS
OMOJIOTHY U OXpaHa MPUPOJIbI.

JlemoHCcTpauuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuuel u cxemsl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmn nutanusy, «IKoMOruyecKas MNUPaAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa
XBOWHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHS HA IpUpPOAY», «Baxueumme HCTOUYHUKH
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BaykHEHIIas COCTaBIISIONIAS
ounochepr», «DakTophl aerpaganuu nouBy», «llapHukoBbiil 3p ek, «DakTopsbl
pPaJIMOAaKTUBHOTO 3arpsisHeHus: Oumocdepbl», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouochepb,
«KpyroBopoT yriepoa B orochepe», «KpyroBopor azora B mpupoiey.

O6opynoBanue: Mojenb-anIuMKaIus « TUMuIHbIe OUOIICHO3BDY, TepOapuii
«PacTtutenbHble cO00IIECTBaY, KOJEKINH «buonieHo3y, «Bpeaurenn BaxHEHIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepObapud W KOJUICKIIMM PACTeHUH U
YKUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM SKOJOTHYECKUM TPYIIaM OJHOTO BHJA,
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Kpacnas xuura Poccuiickoit @enepaiuu, U300pakeHUs OXpaHIEMbIX BHIOB
pacTeHUN U )KUBOTHBIX.

Tema 5. I'eneruka. Cennexuusi. bBuorexnosiornu.

[Ipenmer u 3a1aun reHeTUKU. VIcTopus pa3BUTHS T€HETUKU. PoJib iuTOI0rMN
U 3MOpPUOJIOTUU B CTAaHOBJICHHHM T€HETUKH. BKian poccuickux U 3apyOeskKHBIX
Y4€HBIX B pa3BUTHE TEHETHKH. METOAbl TeHETUKH (THOPUIOIOTHYSCKU,
IUTOTCHETUYECKUH, MOJEKYISIpHO-TeHETHYEeCKUil). (OCHOBHBIE TEHETHYECKHE
NOHATHS. [ 'eHeTHYecKas CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUs NMPU3HAKOB, YCTaHOBIJICHHbIE I'. MeHaenem.
MonorubpuHoe CKpellMBaHuEe. 3aKOH €AUHO0-00pa3usi TUOPUIOB TMEPBOIO
nokoneHus. IlpaBuno gomMuHUpoOBaHMs. 3aKOH paACIICIUICHHUS TPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHHe. 3aKOH  HE3aBUCHMOIO  HACJEeIOBaHUS
npu3HakoB.  lluToreHeTHyeckue  OCHOBBI  JUTMOPUIHOTO  CKpELIUBAHUS.
Ananusupymoliee ckpenpanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIMBAHUS
JIJIsL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CuernienHoe HacneioBaHue rmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHKIO I'eHOB. HapyleHne cuemieHus reHoB B pe3ysbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HETHUECKHUE KapThI.

['eHetnka mosa. XpoMOCOMHOE OMNpEAEICHHUE Mmoyia. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMoramMerHele M rereporaMeTHble oOpraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIICICTBEHHAS! Y HACIIC/ICTBCHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MO (DUKAITMOHHONW U3MEHYMBOCTU. BapualiioHHbIN psJl U BapUallMOHHAsT KPUBasl.
Hopma peakumu mpuszHaka. KoJIM4eCTBEHHBIE M KAUYECTBEHHBIEC IMPU3HAKU U HUX
HOpMa peakimu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBennasi, wiaM TEHOTUIIMYECKAs, U3MEHYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Meil03 W TMOJOBOM MpPOLECC — OCHOBa KOMOMHATHUBHOM
W3MEHYMBOCTU. MyTarimonHas n3aMeH4nBOCTh. Kiaccudukanus MyTtanuii: reHHBbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MPUYUHBI MyTanuil. MyTtarennsie GaxTopsbl.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieACTBeHHOM u3menunBoctyd H. . BaBuiosa.

Bresnepnast HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbl T€HETHUKHU
YeJIOBEKa: T€HCAIOTHYCCKUM, OJTM3HEI[OBBIM, IIMTONCHETUYCCKHUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONpEAEIEHNE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
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[M1P-ananu3a. HacneacTtBenHble 3a00jieBaHMS 4YeJIOBEKAa: TI'€HHBbIE OOJIC3HH,
OOJIE3HU C HACIEACTBEHHOM MpPeapacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHeparhBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHOMIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKUX
Oone3Held. MeauKO-reHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIULIUHCKON
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN F€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JdemoHcTpaumu:

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

Tabmuubr  u  cxembl:  «MOHOTMOpUAHOE  CKpEIIMBaHUE U €ro
[UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro IUTOTeHEeTHYeCKast
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JluruOpumaHoe  CKpelrBaHUEY,
«llutonornyeckue  OCHOBBI  JAUTHMOPUAHOTO  CKpelIuUBaHusy»,  «Meio3y,
«B3auMopeicTBue ayIeNbHBIX T'E€HOB», «l'€HEeTHYeCKHe KapThl PACTEHHUI,
JKUBOTHBIX M 4eJIOBEKa», «['eHeTnka moinay», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUIECHHOTO ¢ mnoyiom», «Kapuotumbl dYemoBeka HW  KUBOTHBIX», «Buisl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYUMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanimoHHas U3SMEHUUBOCTH.

O6opynoBanue: MoJeIu-anmIuKauu «MOHOTHOPUIHOE CKPEIIUBAHUE,
«HenonHoe noMuHUpoBaHUE», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XpPOMOCOM», MHMKPOCKOI M MuUKporpenapar «Jlpozoduna» (HopMma, MyTaiuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.

JlaGopaTopHblie U NpaKTH4YeCKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabdota Ne 6. «M3yuenne MoaupUKaIMOHHON W3MEHYUBOCTH,
MMOCTPOEHHUE BAPUAILMOHHOIO Psifia U BAPUALIMOHHON KPUBOWN».

JlabopaTtopnas pabora Ne 7. «AHanmu3 MyTanuid y Jpo30¢puiabl Ha TOTOBBIX
MUKpOIpenaparaxy.

[IpakTuueckass pabota Ne 2. «CocTaBieHHE€ W aHalW3 POJAOCIOBHBIX
YEJIOBEKa.

Cenexkuusi Kak HaykKa M MPOLECC. 3apOKICHUE CEJICKIMU U JIOMECTUKAIIUS.
Yuyenue H. . BaBwioBa 0 1EHTpaXx NPOUCXOXKIEHUS ¢ MHOTO0Opasus
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIEHUSI TOMAIIHUX >KUBOTHBIX. CopT,
opoja, ITaMmM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMu. MacCcoBbIM U MHAUBUIYaIbHBIH OTOOPHI B
CEJIEKIIMM pPacTeHUW U KUBOTHBIX. OIlleHKa 3KcTepbepa. BiIM3KopoACTBEHHOE
ckpemBanue — WHOpuauHT. Ywmcras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
['ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpelIMBaHWE — ayTOPHUIMHT.
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Otpanénnass ruOpuausanus U €€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 M IOJy4YeHUE MNOJUIUIONI0B. JlocTHkeHus
CEJIEKIINU PACTEHUMN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust kKak oTpacib MPOU3BOACTBA. ['eHHas WHKeHepus. DTtanbl co3fanus pekoMmOuHanTHOM JIHK n
TPAHCTE€HHBIX OpraHu3moB. Kierounas wuHxkeHepusa. KileTouHble KylnbTypbl. MHKpPOKIOHAIBHOE Pa3MHOKEHUE
pactennii. KiioHnpoBaHue BBICOKONPOIYKTUBHBIX CEIBbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUUYECKHE
npo6sieMbl. [MO — reneTuduecku MOAU(PHUITMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanmu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypums, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuubr u cxembl: kapra «lIeHTpbl TPOMCXOXKIEHUS W MHOTO00pasusi KyJIbTYpPHBIX pacTteHuit», «llopombl
JOMAIIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanéHHas rudbpuausanus», «Padbotel akagemuka M. @.
HBaHoBay,

«Ilomunnounnusa», «OO0BEKTHl OMOTEXHOJOrUM», «KileTouHble KyJIbTypbl M KIOHUpOBaHHUE», «KOHCTpyMpoBaHUE H
IIEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKM TUIOJIOB M KOPHEIIONOB JIUKUX (OpM M KYJIBTYPHBIX COPTOB pacTEHUM, repoapuii
«CeNbCKOXO35IMCTBEHHBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUSI CENIEKIIMH PACTEHUM W )KMBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIUIO,
IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBINA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JIaOOPATOPHUIO arpoyHUBEPCUTETA HIIU
Hay4IHOTO IICHTPA)».

INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 110 BUOJIOTUN HA BA30BOM YPOBHE
CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cormmacao ®I'OC COQO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYarONIMMUCS MPOrpamMm
CpemHero o01ero o0pa3oBaHus: TUIYHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI
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B cTpyKkType TUYHOCTHBIX PE3yIbTATOB OCBOEHUA MpeaMeTa « buonorus» BhIICICHBI CIEAYIOIINE COCTABIISIONINE:
OCO3HaHWEe OOYy4YaIOIUMHCS POCCUUCKONW TPaXKJAHCKOM MJACHTHYHOCTH — TOTOBHOCTHU K CaMOpPa3BUTHIO,
CaMOCTOSTEIILHOCTH M CaMOOIIPEICIICHUIO0, HATMYMEe MOTUBAIIMM K OOY4YEHHUIO OMOJIOTHH, IeJIeHAPaBICHHOE Pa3BUTHE
BHYTPEHHHMX YOEXIEHUW JIMYHOCTA HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaronuxcsi pyKOBOACTBOBATHCS B CBOCH JEATEIHHOCTH
IIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAaMH, TMPUCYIIMMH  CHCTEME  OHOJIOTHYECKOTO  O00pa3oBaHUs, HAINYUE
HKOJIOTUYECKOTO MTPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHbIC TIIaHbI.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMeTa « bruoaorus» qocTUraoTcs B €IMHCTBE yueOHOM U BOCIIUTATEIHLHOM
JEATEIbHOCTU B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHUHUCKUMHU COITMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU 1IECHHOCTSIMU, MIPUHATHIMU B OOIIIECTBE MTpaBUJIaMU M HOPMaMU TTOBEJICHUSI M CIOCOOCTBYIOT MpOIEccam
CaMOITO3HAaHUs1, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UILIMY JIMYHOCTH, NATPUOTU3MA, YBAXKECHUS
K 3aKOHY WM MIPaBOMOPSIKY, YEIOBEKY TPyJa U CTapilIeMy MOKOJICHHUIO, B3AMMHOIO YBAXKEHHUSI, OEPEKHOTO OTHOIICHUS K
KyJbTYPHOMY HACIEIWI0 W TPAAHUIMSAIM MHOTOHalMOHaIbHOrOo Hapoaa Poccuiickoit ®enepaunu, NOpupoae Hu
OKpYXarouien cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHOro mnpeaMera «buosiorus» HOMKHBI OTpa)kaTh TOTOBHOCTH U
CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCA CHOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JMYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OPHEHTAIIMM, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO 00IIIECTBA, PACHIUPEHUE KU3HEHHOI'O OMbITA U OMbITA JAEATEIHOCTU B MPOIIECCe peaTu3alii OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHON JIEATEIbHOCTH, B TOM UUCJIC B YACTHU:

1) rpa:kIaHCKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUN 00YUAIOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUHCKOTO

00111eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTU MPH CO3JAHUU YUEOHBIX MPOEKTOB, PEIICHUU YUCOHBIX U
ITO3HABATEIIbHBIX 3aJ1a4, BBITTOJTHCHUN OMOJIOTHYSCKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH OMPEACIISITh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIECHHUIO K SBJICHUSM COBPEMEHHOMU JKM3HU U OOBSICHATH
eé;
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YMEHUE YYUTHIBATh B CBOUX JEUCTBHSIX HEOOXOMAMMOCTHh KOHCTPYKTHBHOTO B3aWMOJEHCTBUS JIOACH C pPa3HBIMH
yOeXKIEHUSAMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIUATIBHBIM TTOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJIHEHHUS] Y4Y€OHBIX, IMO3HABATEIbHBIX U
HCCIIEIOBATENbCKUX 3aJ1a4, YBAKUTEILHOIO OTHOIIEHUS K MHEHUIO OMMOHEHTOB MPHU OOCYX JIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM AESITENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaX)TAaHCKOM HACHTHUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Iepea PoanHOM, ropocTr 32 CBOM Kpaid, CBOKO Po/iHY, CBOM SI3BIK U KYJBTYPYy, IMPOLLIOE U
HACTOSIEe MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;

LICHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIECAUIO UM NMAaMATHUKAM MPUPOIBI, NOCTHXeHusM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJOTHH, TOHUMAaHUS 3HAUYCHUS
OMOJIOTHU B MO3HAHUU 3aKOHOB MPUPOJIbI, B dKMU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yOoexx1IEHHOCTh, TOTOBHOCTD K CITYKEHHUIO U 3amute OTeduecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) 1YXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCHUUCKOTO Hapoja; Cc(HPOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS,

A3TUYECKOTO MOBEACHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HA MOPaIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHWE JUYHOTO BKJIaJia B TIOCTPOCHHE YCTOWUYMBOIO OYIYyIIETr0; OTBETCTBEHHOE OTHOIIEHHE K CBOUM

pOUTEIISIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O IIPUHSATHS LIEHHOCTEW CEMEMHOW KU3HUA B COOTBETCTBUU C TPAAULIMUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHHS

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO W TEXHUUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpy/la, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHHNC OSMOLHMOHAJIBHOI'O BOBHeﬁCTBHH JKUBOU MpUupoabl U e€ HCHHOCTH, TOTOBHOCTh K CAMOBBIPAKCHUIO B
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pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAY€CTBA TBOPUECKOMN TUYHOCTH;

S) ¢u3uYeckoro BoCnUTaAHMs, (POPMHUPOBAHNS KYJIbTYPbI 310POBbS H IMOLMOHAJIBHOT0 0JIArONOJIyYHsl:

NOHMMaHUE M peanu3alus 3J0poBOro M 0Oe3omacHoro ooOpasza >KU3HU (370pOBOE MHUTaHUE, COOJIOJCHUE
TUTUCHUYECKUX MPABIII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, PETyJIApHas (pu3nuecKkas akTHBHOCTD ),
OEpeKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H TICHXHYECKOMY
3J10pPOBBIO;

MOHUMAaHUE IEHHOCTH MPAaBWJI WHIWBUYAIIBHOTO M KOJJIEKTUBHOTO O€30MAaCHOTO TMOBEJCHUS B CHUTYaIUsX,
YTPOKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

OCO3HAHUE MOCIIEICTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYpEHUS ),

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa, TPYJOIIO0HE; TOTOBHOCTh K AKTUBHOM JEATEIBbHOCTU

TEXHOJIOTUYECKOM U COLMAJIBbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MNIAHUPOBATH M CAMOCTOSTEIHLHO BBIOIHAThH TaKYIO JAESTEIHHOCTD;

WHTEpPEC K pa3Iu4HbIM cdepam NpodecCHoHaTbHON JesATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccur 1 peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TLJIAHbL;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA TPOTSHXKEHUU BCEH JKU3HH;

7) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU IIeJIecO00pa3Hoe OTHOIEHHWE K TPUPOJE KaK HCTOYHHKY >KM3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS;

TIOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYpPhl: MPUOOPETEHHE ONbITA MJIAHUPOBAHUSI MOCTYNKOB M OLICHKHU HX
BO3MOYKHBIX IOCIIEICTBUN [T OKPY’KAIOLIEN CPEBI;

OCO3HaHME TI00aJTBFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM 1 TyTeH UX PEIICHUS;

CIIOCOOHOCTH MCIIONIB30BATh MPUOOPETaeMbIe TIPY U3YICHUH OMOJIOTUH 3HAHWS U YMEHHsI TIPU PEIICHUH MpoOieM,
CBSI3aHHBIX C PaIllMOHAJILHBIM MPUPOIOIOIb30BaHUEM (COOIOIEHUE MPABUI MOBEACHUS B MPUPO/IE, HAIIPABICHHBIX Ha
COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOChEPHI);

AKTUBHOE HEINPUATUE NEHUCTBUH, NMPUHOCALIMX BpPEA OKPYXNKAIOLIEHW NPUPOJHOU Cpene, YMEHHUE IPOrHO3UPOBATH
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HEOIaronpusITHbIE SKOJIOTUYECKUE MTOCIEACTBUS MPEANPUHIMAEMBIX AEHCTBUI U NPEIOTBPAILATh UX;

HaJIM4XE Pa3BUTOIO IKOJOTMYECKOTIO MBIIUIEHHUS, SKOJIOTUYECKON KYJIBTYPBI, OIBITA JEATEIBHOCTH dKOJIOTUYECKON
HAIIPaBJICHHOCTH, YMEHHsI PyKOBOJCTBOBATHCS MMM B ITO3HABATEJIBHOM, KOMMYHHKAaTUBHOW M COLMAJIBHOM IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOITMYECKON HANPABICHHOCTH;

8) neHHOCTH HAYYHOTI'0 MO3HAHMSA

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BUTUSl HAayKU U
OOILIECTBEHHOM NPAKTUKHA, OCHOBAHHOTO HA JUAJOre KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
IIOJINKYJIETYPHOM MHUPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYPBl KAaK CPEICTBA B3aUMOJEHUCTBHS MEXKIY JIOJBMH M
ITIO3HAaHUSI MHPA;

MMOHUMaHUE CHelU(PUKH OMOJIOTUH KaK HAayKd, OCO3HAHMS €€ posii B (POPMHUPOBAHMM PAIMOHAIILHOIO HAYYHOTO
MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO MPEACTAaBIEHUS 00 OKpYXAaloUEM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA H
oOuiecTBa, B MO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEHN U PEIIEHNU IPOOJIEM COXPAHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTUH 11 COBPEMEHHOW IIMBUIIM3ALUN: O0ECIIEUEHUsI HOBOTO YPOBHS pa3BUTHUS
MEJIULMHBI, CO3JaHHE NEPCHEKTUBHBIX OHOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJEMbl Pa3BUTHUS
YeJI0BEUECTBA, IMOMCKA NyTed BBIXOAA M3 TIJI00aJbHBIX SKOJOTMYECKHX MpoldjieM U obecnedeHus mepexoia K
YCTOMYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY UCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LEJNSX MOBBIILIEHUS 001IeH KYJIbTYphl, €CTECTBEHHO-
Hay4YHOM T'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKUMOHAJIBHOM TPaMOTHOCTH OOyd4aromuxcs, (GopMupyeMou mpu
M3y4YEeHUU OMOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU UCIOJIb30BaTh
NoJlydyaeMble 3HAHUS JJIs aHaidu3a U OOBSCHEHUS SBJICHHUM OKPY’KAIOLIEro MUpa M MPOUCXOASIIUX B HEM H3MEHEHHI,
yMEHHE JielaTh 000CHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HaY4YHBIX (PAKTOB U MMEIOLIUXCS JAHHBIX C LEIbI0 MOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJOTMYECKME 3HAaHUA Uil pelIeHHs] MpoOjieM B peajbHBIX
KU3HEHHBIX CUTYalUsX;
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OCO3HaHUC ILICHHOCTHU Haquoﬁ ACATCIIBHOCTHU, TOTOBHOCTb OCYHICCTBIIATL IIPOCKTHYIO H HCCIICAOBATCIBCKYIO
ACATCIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO 151 CaMOO6p3.30BaHI/IIO, K aKTUBHOMY IIOJIYYCHHIO
HOBBIX 3HAHHUH IT0 OMOJIOTHHM B COOTBETCTBHU C JKU3HECHHBIMU HOTpC6HOCTSIMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUs Yy4eOHOro mnpeamera «bHONOrUsS» BKIIOYAIOT: 3HAYMMBIE IS
(dhopMUpOBaHUST MHUPOBO33PEHUSI OO0YUYAIONIUXCS MEXKIUCHUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYyYHbIC MOHSTHSA,
OTpaXkarolllye LEeJTOCTHOCTh HAYYHON KapTUHBI MUpa U CIEHU(PUKY METOJ0B MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax (BELIECTBO, PHEPIHs, SIBICHUE, IPOLIECC, CUCTEMA, HAYUYHbIN (DaKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpus, UCCIIEOBaHMUE, HAOJIOJIEHUE, U3MEPEHUE, HKCIEPUMEHT U JpPYTHX), YHUBEpCAJIbHbIE Y4YeOHblE IeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, PETYJSITUBHBIE), obOecrneuuBaronie QopMupoBaHue GyHKIHOHATHHON
IPAaMOTHOCTH M COLMATIbHON KOMIIETEHIIUN 00yUYaroIIMXCs, CIIOCOOHOCTh 00YYaOIIMXCs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCUUIIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE Y4YeOHbIE ACHCTBUS B
MO3HABATEIBHON U COLIMAIBHOM MPAKTHKE.

MetanpeameTHble pe3yabTaTbl OCBOSHHS MPOTpaMMbl CPETHETO OOIIET0 00pa30BaHus JOKHbI OTPaXKaTh:

OBJageHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUAMMU:

1) 6a30BbIe JJOrHUYecKHe JeHCTBUA:

CaMOCTOSITENIbHO (POPMYIIMPOBAThH U aKTYaJIU3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIONb30BaTh MpPU OCBOEHUU 3HAHUM MPUEMBI JIOTMYECKOIO MBIIIICHUS (aHAJIW3a, CUHTE3a, CPaBHEHMS,
Kiaccuukanuu, o000IIEHHs), PACKPhIBaTh CMBICI OMOJOTMYECKUX MOHATHH (BBIAEIATH UX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU TOHSATUSIMHU);

ONpeNeNsaTh UENH NeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThHI
JESTEIBHOCTH C MTOCTaBICHHBIMU LIEIISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKHE TIOHATUS JJIsl O0OBSICHEHUS (DAKTOB M SIBICHUHN KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHIYKTUBHBIC, AEAYKTUBHbIC, [0 aHAJIOTWHU), BBISBIISITH 3aKOHOMEPHOCTH U
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IMPOTUBOPCYHUA B PACCMATPUBACMBIX SABJICHUAX, q)OpMy.TII/IpOBaTB BbIBOABI U 3aKJIFOUYCHU A,
NPpUMCHAThL CXCMHO-MOICJIBHBIC CPCACTBA JII IIPCACTABIICHHA CYHICCTBCHHBIX CBSA3€M M OTHOIICHUM B
N3y4dCMbIX OMOJIOTUYECKHX O6'I>€KTaX, a TaKKC HpOTI/IBOpeLII/II\/’I Ppa3HoOTo poaa, BBIABJICHHBIX B
Pa3JIMIHbIX I/IHCI)OpMaLII/IOHHBIX HCTOYHHUKAX,
p83pa6aTBIBaTB IIJIaH PCIICHUA HpO6JI€MI)I C y‘IéTOM dHaJIn3a UMCIOIUXCA MATCPUAIIBHBIX 1 HCMATCPHUAJIIBHBIX

pPECYpCOB;

BHOCUTD KOPPCKTUBLI B ACATCIIBHOCTL, OICHUBATb COOTBCTCTBUC PC3YJILTATOB LCJIAM, OLICHNBATh PUCKHU HOCHCI[CTBI/Iﬁ

JIeSITeJIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B  YCIOBHUSAX  PEATbHOIO, BUPTYyaIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICUCTBU,

pa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HCHHBIX TPOOIIEM.

2) 0a30BbIe HCCJIEN0BATEILCKHIE AeiiCTBHS:

BJIQJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATEIILCKOW WM MPOCKTHOM ACATEIbHOCTH, HaBBIKAMU Pa3pellIeHHs] MpoOeMm,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IMOHMCKY METOJIOB PEIICHHUS IMPAaKTHUUYECKUX 3ajay, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHWS;

WCIIOJIB30BaTh Pa3IMYHBIC BHJBI JCATCIBHOCTH TO TIOJYYCHHIO HOBOTO 3HAHUSA, €r0 HWHTEPIPETAIlNH,
peoOpa3oBaHUI0 M TMPUMEHEHUIO B YYEOHBIX CHTYaIMSAX, B TOM YHCIEC TPH CO3JaHUM YYEOHBIX M COLMAIBHBIX
MIPOCKTOB;

dbopMupOBaTh HAYYHBIN THIT MBIIIUICHUS, BJIAJCTh HAYYHON TEPMHUHOIOTHEH, KITFOUEBBIMU MTOHATHAMU U METOJIaMH,

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTEILHON IEATEILHOCTH M )KU3HEHHBIX CUTYyaIUsX;

BBISBIIATh TIPUYMHHO-CJICICTBEHHBIC CBS3UM WM aKTyaJUM3UpOBaTh 3ajady, BBIJIBHTaTh THIOTE3y €€ pelieHus,
HaXOJIUTh apTYMEHTHI JIJIsl JOKA3aTeIhCTBA CBOMX YTBEPKIACHUH, 3aaBaTh apaMeTPhl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TOJYUYCHHBIE B XOJE PEUICHUS 3a/ladd pe3yJbTaThl, KPUTUUECKH OIEHUBATHh WX JIOCTOBEPHOCTD,
MIPOTHO3WPOBATh U3MECHEHHE B HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYyaIUsM, OIICHUBATH MPUOOPETEHHBIN OTIBIT; OCYIICCTBIIATh IEJCHANIPABICHHBIA TTONCK

IepeHoca CPeACTB M CIOCO00B
JENCTBUA B IPO(HECCUOHATBHYIO CPEY;
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YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYCCKYIO OOJACTH KU3HEIACATCIILHOCTH,

yYMETb HHTETPUPOBATH 3HAHMSI U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, MpEJIaraTh OPUTHHAIBHBIC TMOIXOIbI U PEHICHUS, CTAaBUTh IPOOJIEMBI U 3a/1a4H,
JIOITYCKAFOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ undopmanueii:

OPHEHTHUPOBATLCSA B PA3IMYHBIX HCTOYHWUKAX HHPOpMANuH (TEKCTe y4eOHOTO IMOCOOMS, HAyYHO-TIOMYJISIPHOU
JUTepaType, OHMOJOTMYECKHX CJIOBapsSX H CIPAaBOYHHMKAX, KOMITBIOTEpHBIX 0a3ax MJaHHBIX, B MHTepHeTe),
aHATU3UPOBATH

WHOOPMAITUIO PA3TUYHBIX BUIOB HW (QOpPM TIPEACTABICHHS, KPUTHYECKH OICHWBATh €€ JOCTOBEPHOCTh W
HEMIPOTHBOPEUNBOCTH;

dbopMyIUpOBATH 3aIIPOCHl U MPUMEHSTH Pa3IMYHbIE METOIbI MPU MOUCKE U 0TOOpE OHOJIOruYecKor nHpOpMaIUH,
HEOOXOJIMMOM JIJIsl BHITIOJTHEHHUS YUEOHBIX 3a7a4;

npuoOOpeTaTh OMBIT MCIHOJIb30BaHUSI HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEpIICHCTBOBATH
KYJIbTYPY aKTUBHOT'O HMCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpPMYy TMpEACTaBICHUsT OuoJIorMueckod uHPopManuu (CXEMBb,
rpaduku, AMarpaMMmel, TaOJIUIbI, PUCYHKH U IPYTOE);

HCIIOJB30BaTh HAYUYHBIA SI3bIK B KaueCTBE CPEJCTBa MpU paboTe ¢ Ouosiormueckod uHdpopmaluen: TpuUMEHsTh
XUMUYECKUe, (u3ndyeckue W MaTeMaTHYECKME 3HAKU M CHUMBOJIBI, (OopMmyibl, abOpeBUaTypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH PACIO3HABAHMSI M 3AIUTHI HH(OPMAITUH, HHPOPMAITMOHHON 0€30MacHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMUA KOMMYHHUKATHUBHBIMH J€HCTBUSIMU:

1) oOmenue:

OCYIIIECTBJISITh KOMMYHHKAIIUA BO BCeX cdepax >KWU3HHM, aKTMBHO y4acTBOBATh B JWAJOTe WJIM JUCKYCCHUHU TIO
CYIIIECTBY OOCYyXJaeMoi TeMbl (yMEHHE 3a7aBaTh BOMPOCHI, BHICKA3BIBATH CYKIICHHUS OTHOCUTEIHLHO BBITIOJIHCHUS
npejylaraeMoil  3aJlaud, Y4YUThIBaTh HMHTEPEChl M COIVIACOBAHHOCTH TMO3UIUMN JPYrUX YYaCTHUKOB JUajioTa WIH
JTUCKYCCHUH);

pacmo3HaBaTh HEBEpOaJbHBIC CpPE/CTBA OOIIEHUS, MOHUMATh 3HAYEHHWE COIMAIBHBIX 3HAKOB, MPEATNOCHIIOK

26



BO3HHKHOBEHUS KOH(PJIUKTHBIX CUTYaIHi, YMETh CMATYATh KOH(GIUKTHI M BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIICHHS U B3aUMOJCHCTBHYS, IOHUMATh HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIIAThH
YBaXUTCIIBHOE OTHOIIIEHNE K COOCCETHUKY U B KOPPEKTHOH (hopMe PopMyIMPOBATH CBOM BO3PAKCHHS;

Pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATEJIbHOCTD:

MMOHUMATh U UCIIOIH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHIUBUyaIbHON pabOThI IPH PEIIeHUU OMOIOTHIECKON
po0sIeMbl, 00OCHOBBIBaTh HEOOXOIUMOCTh IMPUMEHEHHS T'PYIIIOBBIX (DOPM B3aMMOJICHCTBUS IIPH PEIICHUU YICOHOU
3a1a4u;

BBIOMPATh TEMATHUKY M METOJbI COBMECTHBIX JACHCTBUU C y4ETOM OONIMX MHTEPECOB W BO3MOYKHOCTEH KaXKIIOTO
YyJeHa KOJIEKTHBA;

IIPUHAMATH L€ COBMECTHOM NEATENBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH JEHUCTBUS MO €€ JOCTHKEHUIO:
COCTABJISITh IUIAH JIEUCTBUM, paclpeAessiTh POJIU C y4ETOM MHEHUW YYaCTHUKOB, 00CYXJAaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJAJa M Ka)KJOr0 y4aCTHHKA KOMaHIbl B OOLIMH pe3yJbTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLEHUBATD UIEU C ITO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIISATh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3JIUYHBIX CHUTYalHsIX, MPOSBIATb TBOPUYECTBO H
BOOOpaxxeHue, ObITh MHUIIMATUBHBIM.

OBJ1ageHne yHUBEPCAJIbHBIMHU PeryJISTUBHBIMU AeHCTBUSIMH

1) camoopranmusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUISl BBISBICHUS MPOOJEM M UX PEIICHHS B KU3HEHHBIX U y4EOHBIX
CUTYaLMSIX;

BbIOMpATh HA OCHOBE OMOJIOTUYECKHUX 3HAHUMN 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JCMCTBUSIX U MOCTYIKAX
10 OTHOLLIEHMIO K JKMBOM IIPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIbHYIO ACSTEIBHOCTD, BBISIBIATH MPOOJIEMbI, CTABUTH U (POPMYITUPOBATH
coOCTBEHHbIE 33/1a4u B 00pa30BATENbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH pEHICHHs] MpoOJeMbl € YYETOM HMMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
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BO3MO>KHOCTEHN U NIPEATNIOYTECHNN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacliupsaTh paMKH Y4YeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JAeaTh OCO3HAHHBIM BBIOOP,

apryMEeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHUIO M MPOSBICHUIO IMIMPOKOW SPYIUIMH B Pa3HBIX OONACTAX 3HAHUM, MOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIM U KyJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHUBBI B JAESATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LETSAM;

BJa/IeTh HABBIKAMH IO3HABATEJIbHOM peQIeKCMM KaK OCO3HAaHUS COBEPIIAEMBIX AECUCTBUH M MBICIUTENBHBIX
IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIOJB30BaTh NMPUEMBI peiieKCun sl OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO
peLIeHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBBI W apPryMEHThl JPYrux IMpU aHajIu3e pe3yJbTaTOB JACSITEIIBHOCTHU;
3) npuHATHE ce0s U APYTHUX:

NpUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPryMEHThl JIPyTUX TMPU aHaJIu3€ PpPe3yJIbTaTOB ACATEIbHOCTH,
PU3HABATH CBOE MPABO U MIPABO JPYTUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIIMH IPYTOrO YeIOBEKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHus mporpamMmbl COO mo Ouosormu Ha 0a30BOM YypOBHE BKIIIOYAIOT
cnenupuyueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHHUS U CIIOCOOBI JEHCTBUI MO OCBOEHHIO,
MHTEPIIPETallMd U TpeoOpa3oBaHUIO 3HAHUM, BHUIbI JEATENBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHIO
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3HAHUI B PAa3JIMYHBIX YYEOHBIX CUTYalHsIX, @ TAKKE B PEANbHBIX >KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX ¢ Onojoruei. B
IporpaMme MpeMEeTHbIE pe3yIbTaThl MPECTABICHBI 10 TOaM O0yUeHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» ¢ 10 knacce NOKHBI OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMA O MECTE U POJM OHOJOTHH B CHUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(GbopMUPOBaHUN COBPEMEHHON €CTECTBEHHO- HAyYHOM KapTHMHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKIJIAJE
POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa ISt
pEelIEHUs JKU3HECHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COACPKAaHUE OMOJIOTMYECKUX TEPMHHOB U MOHATHUI: KU3Hb, KJIETKA, OpraHU3M, METa0O0JIU3M
(oOMEH BemiecTB M NMPEBpPAlIEHUE SHEPIruH), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OPraHU3aLUsl JKUBBIX CHUCTEM,
CaMOBOCHPOM3BEACHHE (PENPOIYKIINA), HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE;

YMEHHME WH3/araTh OHOJOTMYECKHE TEOpHHM (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHAas, IEHTpajlbHas J0rMa
MOJIEKYJIApHO# Ononorun), 3akoHsl (I'. Menaens, T. Moprana, H. U. BaBunoBa) u ydenus (o meHTpax MHOTO0Opa3us u
MIPOUCXOXKJICHUS KyJNbTypHBIX pacteHudt H. W. BaBunoma), omnpenensiTh TIpaHULbl WX TPUMEHUMOCTH K KUBBIM
CUCTEMAM;

YMEHHUE BIAJETh METOJIAMHU HayYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U ONHCAHNE KUBBIX CHCTEM, IPOIIECCOB
W SBJICHWI, OpraHu3alus M TMPOBEICHUE OMOJIOIrMYECKOr0 3KCIEPUMEHTA, BBIABUKEHUE THUIOTE3bl, BBISIBICHHE
3aBUCUMOCTH MEXAY MCCIEAYyEeMbIMH  BEJIUYMHAMH, OOBSCHEHHE TOJYYEHHBIX PE3YyJbTaTOB, HCIOJIb30BAHHBIX
HAy4YHBIX [IOHATHIA, TEOPUI U 3aKOHOB, YMEHUE JEJIaTh BBIBOJbI HA OCHOBAaHUY TOJyYECHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJCIATh CYILIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPUOT M DYKAPUOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB W MPEBPALLEHUS SHEPrUM B KIETKE,
(¢oTOoCHHTE3a, IJIACTUYECKOTO W DHEPreTUYECKOro OOMEHa, XEMOCHHTe3a, MMHTO3a, MeH03a, OIUIOJIOTBOPEHUS,
Pa3MHOXEHUS, UHANBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

yYMEHHE MPUMEHSTH MMOJTYYSHHbIE 3HAHUS ISl OOBSICHEHUS OMOJOTHYECKUX MPOLECCOB U SIBICHUM, U MPUHSITUS
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KH3HU C LIENbI0 oOecreueHus: 6€30MacHOCTH CBOETO 3/I0POBbS U 37J0POBBS
OKpY>KaIOIIUX JIFOJIeH, COOMIOJEHUSI HOPM TI'PaMOTHOIO TOBEIEHHUS B OKpYKalollled MpUPOJHOM cpesie, MOHUMaHue
HEOOXOJAMMOCTA MCHOJb30BaHUS JIOCTHXKEHUM COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH I PalUMOHAIBHOIO
MIPUPOJONOIIB30BAHUS;
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YMEHHE peliaTh 3JeMEHTapHble TC€HETUYECKHE 3aJaud Ha MOHO- W JAUTHOPUIHOE CKPEIIMBAHME, CIETUICHHOE
HaclleIOBaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPEIIUBAHHS AJISl MPEICKa3aHusl HACIEJOBAHUS IMPHU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE W TMpakTUYecKhue paboThl, COOM0IaTh MpaBWiia Mpu padboTe ¢ Yy4eOHBIM U
71a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATh HH(DOPMAINIO OHOTOTHUECKOTO CO/IePKaHus, BKIIOYAIOITYIO
TIICEB/IOHAYYHbIC 3HAHUS M3 PA3IUYHBIX HCTOYHHUKOB (CpelcTBa MaccOoBOM HH(OpMaIuM, HAyYHO-TOMYJISPHBIC
MaTepUabl), STUYECKUE ACTIEKTHI COBPEMEHHBIX HCCIIEI0BaHUN B OMOIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111asi OMOIOrMYECKYI0 HHPOPMALIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCIOJIb30BaTh MOHITHIHBIN anmapaT OHOJIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOECHHUS yueOHOTO npenmMera «buonorusy ¢ 11 knacce NOIXKHBI OTPaXaTh:

c(OPMUPOBAHHOCTh 3HAHUM O MECTE€ M POJM OMOJOTMU B CHUCTEME HAy4YHOI'O 3HAHUS E€CTECTBEHHBIX HAyK, B
(GOpMHPOBAaHUM COBPEMEHHOM €CTECTBEHHO- HAyYHOM KapTHMHBI MHUpa M HayYHOIO MHPOBO33PEHMs, O BKIJIAJE
POCCHUUCKHUX U 3apyOCKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON TPaMOTHOCTH YEJOBEKa IS
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJIALNS, T€HOPOH, IBOJIIOLINS,
JIBWOKYIIUE CUJbl ((pakTOpbl) SBOJIOIMH, MPUCIOCOOJIECHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKUE
dakTophl, SKOCHUCTEMa, NPOAYLEHTHl, KOHCYMEHTHI, PEAYLEHTHI, LEMU TMHUTaHUs, OKOJOTHYecKas NHUpaMua,
ouoreolieHos, ouocdepa;

YMEHHE u3Jlaratb OHOJOTMYecKHe Teopuu (3BodronuoHHas Teopusi Y. JlapBuHa, CHUHTETHUYECKas Teopus
ABOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbiiieBoro cxoactsa K. M. Bapa, uepenoBanust raBHbIX HAMpaBICHUNW U
myteit aBosmroruu A. H. CeBeprioBa, yuenus o 6uocdepe B. Y. BepHaackoro), onpeaensiTh TpaHUIbl UX TPUMEHUMOCTH
K )KUBBIM CHCTEMAaM;

yYMEHHE BJIJeTh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIOEHIE U ONMCAHUE KUBBIX CUCTEM, IIPOIIECCOB
W SBICHUH, OpraHu3anus W TPOBEICHHE OMOJOTHYECKOTO JKCICPUMEHTA, BBIABM)KCHHUE THIOTE3bl, BBISBICHUE
3aBHCHMOCTH MEXIY UCCIeIyeMBbIMU BEIMYMHAMHE, OOBSICHEHHE MOTYYSHHBIX PE3yIbTaTOB, UCIIOIH30BAHHBIX HAYUHBIX
MOHSITUI, TEOPUI U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJbI HA OCHOBAaHUH MOJYUYEHHBIX PE3yJIbTaTOB;
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YMEHHE BBIJCIATh CYIIECTBEHHBIE TMPU3HAKA CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHUAOB, MOIYJISIIIHM,
IPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIIEHO30B M 3KOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPa, BHI000Pa30BaHMsl, TPUCIIOCOOICHHOCTH OPTaHU3MOB, ICUCTBUS SKOJIOTHUECKUX
(GakTOpoB Ha OpraHuM3Mbl, MEPEHOCa BEUIECTB W IMOTOKA JHEPTHMH B SKOCHUCTEMAaX, AHTPOMOTEHHBIX W3MEHEHUU B
HKOCHUCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTCOXUMHUUYECKHX ITUKIIOB B OHnocdepe;

YMEHUE TPUMEHSTH TOJIYICHHBIC 3HAHUS JIJIs1 OOBSICHCHHsI OMOJIOTUYECKUX MPOIIECCOB W SIBJICHUM, IS IPUHSTHS
MPAaKTHYECKUX PEIICHUI B TIOBCETHEBHOW >KM3HH C IEIbI0 0OecIeueHHs] OE30MacHOCTH CBOETO 37I0POBBS U 30POBbS
OKpYKAIOIIUX JIIOJIeH, COOIOJEHUSI HOPM I'PaMOTHOIO IOBEIEHHUS B OKpYXarolleW MpUpOAHON cpesne, MOHMMaHue
HEO0OXOIMMOCTH UCTIOIB30BaHUS JOCTIKEHUN COBPEMEHHOM OMOJIOTHY TSl palliOHAILHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE pEeIIaTh JIEeMEHTapHbIle OMOJIOTHYECKHE 3aJauyd, COCTABJISATh CXEMBI MEPEHOCAa BEIIECTB W DHEPIHU B
AKOCHCTEMax (LIeTH MUTAHUS );

yYMEHHUE BBINOJIHATH JTA0OPATOPHBIE M TMpaKTUYeCKue padOThl, COOMIOJATh MpaBuia Mpu paboTe ¢ yuyeOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U MHTEPIPETUPOBATHh HH(POPMAILIHIO OMOIOTUYECKOTO COACPIKAHUS, BKIIOYAIOIIYIO
TICEBJOHAYYHbIC 3HAHUS W3 PAa3IMYHBIX MCTOYHHMKOB (CpeICcTBa MaccoBOW WHGOpPMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), pacCMaTPUBATh II00aJIbHBIE YKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K
HHUM COOCTBEHHYIO TTO3HITHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111asi OMOIOTHYECKYI0 HH(POPMALIUIO U3
HECKOJIbKUX NCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHITHIHBIN anmapaT OHOJIOTHH.
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TEMATHYECKOE ITNTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM undposbie
Ne n/n P Kontpoanueie | Ilpakruyeckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 10 2
HOTIOTITL KAk Hayxa https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
2 X 12
MBHIE CHOTCME! M HX Oprettusatutt https://m.edsoo.ru/7f41¢292
bubmuorexa [IOK
X i 1
3 MMUYECKUI COCTaB U CTPOEHUE KIETKU 8 3 hitps://m.odsoo.ru/7f41292
bubmuorexa [JOK
4 X 14
VSHEACHTCIRHOCTD T https://m.edsoo.n/7f41¢292
5 Pa3MHOkeHME 1 HHIUBUYaIbHOE PAa3BUTHE 2 ) bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrtBeHHOCTh M HU3MEHUYHBOCTH 18 3 bubnuotexa [JOK
OpraHu3MOB https://m.edsoo.ru/741c292
7 Cenekiust opranu3MoB. OCHOBBI 10 bu6mmoreka [IOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/741c292
bu6mmoreka [IOK
8 P 8
C3EPBHOC BPEMA https://m.edsoo.ru/741c292
OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 0 12
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11 KIIACC

Koau4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM nugpoBble
Ne i/ P Konrtpoabsubie | IIpakrnuyeckue (1uubp )
NMPorpaMmbI Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 1 2
! IBOMOUKOHKAs GonorHA 6 https://m.edsoo.ru/7f41cc74
5 Bo3HUMKHOBEHME 1 pa3BUTHE )KU3HU HA 16 1 bubnuoreka [IOK
3emite https://m.edsoo.ru/7f41cc74
1 Bubnuoreka IIOK
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorwus, 10 kmacc/ [Naceunuk B.B., Kamenckwnit A.A., PyonoB A.M. u npyrue
/Tloxn pen. [Taceunuka B.B., Akiinoneproe o0miecTBo «M3maTenbcTBo
«IIpocsemieHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyoroB A.M. u npyrue
/Mlon pen. [Taceununka B.B., AkiimonepHoe o61miecTBo «M3aaTenbseTBo

«HpOCBGHIGHI/Ie»

METO/JIUYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISL

1. buonorus 10 kin./ ITaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u ap. /nox pen. [laceunuka

2.1. buonorus 11 xi./ Ilaceunux B.B., Kamenckuii A.A., Py6iioB A.M. u ap.

/mon pen. [laceunuka

3.buonorus B tabmumax 6-11 kmaccel. CrpaBounoe mocobue. ABTopbl- coctaButenu T.A. Kozmosa, B.C.

Kyumenko



4. https://edsoo.ru/metodicheskie-materialy/

5. https://edsoo.ru/mr-biologiya/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
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