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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke NpOrpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpEeNIeNICHUs] TMOAX0JI0B K (OPMHUPOBAHUIO COJIEpKaHUS Y4eOHOro IMpeaMera
«buonorusi»  coctaBwiM: KoHIeNTyainpHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIeH, CoaepKaHus, pe3ylnbTaToB OOy4YeHHS U
TpeOOBAaHUM K YPOBHIO MTOATOTOBKHU BBIMTYCKHUKOB, MOJOKEHHUS 00 OOIIMX MENSIX U
MPUHIIUIIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBaHuss B Poccuiickoit @Deneparuy, a TakKe TOJOXKEHUS O
cneruuke 0noyoruu, e€ 3HaYCHUU B TTO3HAHUH KUBOUM MPUPOJIBI U 00ECIICUCHUN
CYIIIECTBOBAHMSI YeJIOBEUECKOro oOrmecTBa. COrTaCHO Ha3BaHHBIM ITOJIOXKCHUSM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

B cBs3u ¢ nepexoaom ¢ koHueHTpuueckoro kypca YMK Ilaceunuka B.B. Ha
JUHEHHBI B TekymieM (MEepeXoJHOM) Yy4yeOHOM TOHy, COIVIACHO IHChbMY
Munnpocsenienus Poccun ot 03.03.2023 Ne 03-327 "O HampaBieHUU
uHpopMmanuu"  (MeTtoaudeckue  PEKOMEHJAIMU IO  BBEJCHUIO
dbenepanibHBIX OCHOBHBIX OO0IIE00pa30oBaTEIbHBIX IporpamMm), B 2023-
2024 yueGHOM rony, cojeprkaTeibHasi 4yacTh paboueld mporpammbl 11 kiacca

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

cTpaTerud OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «buonorus», omnpexnenser o00A3aT€IbHOE MPEIMETHOE
COJlep)KaHUe, €ro CTPYKTypy, paclpeielieHHe 10 pa3fenaM U TeMawm,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOro Marepuaia ¢ y4EToM
MEXMPEAMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU 0Opa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImmMXCsl.

B nporpaMmme 0o OHONOIMM TakXKe Y4YMTHIBAIOTCS TpeOOBaHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM
oOyyeHus B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIIHLHOU
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS IO OCBOCHHIO COJEpPKaHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme no 6uonioruu (10-11 kmaccel, 0a30BbId YPOBEHb) peaqnu30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B M3yYE€HMHM OHOJOTHH, Ojarojgaps 4eMy B HeW
IPOCMATPUBAETCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBSA3aHHBIX C
dbopMUpOBAaHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS, LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, TPEICTABICHUN O 3J0POBOM
oOpa3e >XKHM3HM U OEpEKHbIM OTHOILIEHHWEM K OKpY’XKalollled MPUPOIHON cpere.
[ToaToMy Hapsaxy ¢ M3ydeHHEM O0OIeOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHMH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B

HHX IIPpOLCCCOB B IIpOrpaMmce I10 OMoJIOruH YACJICHO BHUMAHUC HUCIIOJIb30BAHHIO
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MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HU JJI PEUICHUS MPUKIAIHBIX 337134, B
TOM 4YHCJe: NMPO(PUIAKTUKKA HACIEICTBEHHBIX 3a00JIEBaHUM 4YeloBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHHUSI AKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEACHHUS B OKpYyXKalolled NPUPOAHONM Cpeje, aHaau3a
BJIMSTHUSL XO3SMCTBEHHOM JESATENIbHOCTH YeNIOBEKAa Ha COCTOSIHHWE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHWE BHUMAaHUS K MPUKIIATHONW HAIIPaBICHHOCTH
ydyeOHoro mnpenmMera «buosorus» MpoJUKTOBAaHO HEOOXOAUMOCThIO OOecredeHus
YCIIOBUM ISl pEUICHUSI OJTHOM M3 aKTyaJIbHBIX 337a4 HIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopas Tmpeamnojaraetr (OpMHpPOBaHHE y  OOy4aroumxcs
CIIOCOOHOCTH aanTUPOBAThCS K M3MEHEHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonoruss Ha ypoBHE cpemHero oOIIero 0oOpa3oBaHUs 3aHUMAECT BAXKHOE
Mecto. OHa obOecrneunBaeT (OPMHPOBAHME Yy OOYYAIOLIMXCS MPEACTABICHHUN O
HAyYHOM KapTHUHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTJMYUTENbHBIX IpPU3HAKAX — YPOBHEBOW OpraHM3allUd M 3BOJIOLUHU, CO3AAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKUBOM  TPUPOIBI,  (HOPMHUPOBAHHS
(YyHKIHMOHAJIBHOM T'PaMOTHOCTH, HaBBIKOB 3J0pPOBOTO M Oe3omacHoro ooOpasza
KHU3HHU, SKOJOTMUYECKOI0 MBILIUICHHUS, IIEHHOCTHOI'O OTHOILIEHUS K JKUBOM MPUPOAE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TaKXKe JJIsl PELIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpEeAHEero  oOmero o0pa3oBaHUs,  COLMAIU3ALMIU
oOyuaronuxcs. M3yuenue Ouosiornu oOecreunBaeT yciaoBus A (OPMHUPOBAHUSA
WHTEJUICKTYallbHbIX, KOMMYHHKAIIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpalliid OMOJOTMYECKUX 3HAHUU C
MPEJCTaBICHUSAMH U3 APYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTU, PU3UKH, XUMUN
u reorpadun. HazBaHHbIE MOJIOKEHUS O MpEIHAa3HAYEHUH Yy4eOHOro mpeamera
«buosorus» COCTaBUIM OCHOBY JJId OIpENesieHUus IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €ro COAEpXkaHMsl, MPEACTABIEHHOT0 B MporpamMme IO
OHOI0THH.

OT6op coxaepkanus yyeOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULIMA KyJIbTYpOCOOOpPAa3HOTO MOJXO0/a, B COOTBETCTBUM C
KOTOpPBIM OOYyYaroluecss JOJKHbl OCBOUTh 3HAHMSI M YMEHUS, 3HAUUMBIEC MJis
dopMupoBaHus OOIIEH KyJIbTYphl, OIpPENESIONINe aJeKBaTHOE IOBEICHHE
YEJIOBEKa B OKPY’KAIOIIECH MPUPOTHON cpejie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM
KU3HU U TOpakTUYeckou aestenbHOCTH. Ocob0oe MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIIy>KaT OCHOBOM /1Jisi (pOPMUPOBAHUS
MPEJCTABJICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHUpa U
HEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alluu
OMOJIOTMYECKOro 00pa30BaHMsI.



CTpyKTypupOBaHUE COACpPKAaHUA Y4eOHOrO MaTepuasia B MporpamMMme o
OMOJIOTMM OCYIIECTBJIEHO C YYETOM IPUOPUTETHOTO 3HAYEHHS 3HAHUK 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KHUBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3alluM U
ABOJIIONMH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buomorusy»
BBIJICJICHBI CJICYIONINE COJIepKaTeIbHbIE TUHUU: «bronorus kak Hayka. MeToibl
HAy4YHOTO TO3HaHU», «KieTka kak Owosjormyeckas cucremMayn, «OpraHu3m Kak
Oouosiormyeckas cucrema», «CucreMa M MHOTrooOpa3ue OpraHH4YeCKOro MHpay,
«IBOJIIOLIMS KUBOUM IPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

enp u3yuenust yuebHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBNIJICHWE  OOYyYalOIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHu3allMi KUBBIX CHCTEM pa3HOTO paHra W MOPUOOPETEHHE yMEHUH
UCIIOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JEHCTBUH B OTHOIICHUU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTiwkenue nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHUE OOYYAIOUIMMUCS CUCTEMbl 3HAHMU O OHMOJIOTMYECKUX TEOPUSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, NPABWIIAX, CIYXKAIIUX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allvy, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOY4YarOIIUXCSl TMO3HABATEJbHBIX, WHTEJUICKTYaJbHBIX W
TBOPUYECKUX CIOCOOHOCTEW B MPOIECCe aHajdu3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIOB, UJIEH W TOJXOJIOB K HM3YUYCHHUIO >KHBBIX CHUCTEM
Pa3HOrO YPOBHS OpTaHU3AINH;

CTaHOBJICHHE Yy oOydarouuxcsi oOmeil KyJbTypbl, (YHKIIMOHAIBHON
IPAaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSCHSITH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa SKUBOM MPUPOAbI HAa OCHOBAHWMM 3HAHUN W OIbITA, IMOJYYEHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y OOydYarOUIUMXCS YMEHUW WJUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KHWBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOCHUS STHUCCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

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

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM XKU3HU TS
OILICHKH TOCIIEICTBUI CBOEH IEATEIPHOCTHU 10 OTHOIIEHUIO K OKPYXAIOIIEN Cpelie,
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COOCTBEHHOMY 3[0pOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep MNPO(UIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buomnorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTENbHBIM YUCOHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaIMeTHOM 061acTh «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jiis u3ydeHus: Ouonoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 0opa3oBaHus
orBoauTcs 170 gacoB: B 10 kimacce — 102 gaca (3 gaca B Henenmto), B 11 kimacce — 68
4acoB (2 Jaca B HEJEINIO).

COJEPXAHUE OBYYEHMUSA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocodueit, STUKON, SCTETUKON U TIPABOM.
Ponp Ouonoruu B (HOpMUPOBAHHM COBPEMEHHOW HAy4YHOW KAapTHUHBI MUpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTonbl MO3HAHMS KUBOUM MPUPOIEI (HAOTIOIEHNE, SKCIIEPUMEHT, OTIMCaHUE,
u3MepeHue, Kiaccuukamusi, MOJEIMpOBaHMUE, CTaTUCTUYecKas o00paboTka
JTAHHBIX).

JlemoHCTpauuu:

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

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

JlabGopaTopHblie U NPpaKTHYeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «Vcnonb3oBaHue pa3inMYHBIX METOAOB MpHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3AIUs.

JKuBble cucTembl (OMOCUCTEMBI) KaK MIpeAMET u3ydeHus: ouonorun. Ortianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3aluu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIW, MOIMYJALUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKHH ), OMoC(EpHBIH.

JlemoHCcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE PU3HAKH KU3HUY, « Y POBHU OpTraHU3alNU
YKUBOU MIPUPOIBI».

O6opynoBanue: Mmozenb mosiekyisl JIHK.

Tema 3. XuMHU4eCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKAN COCTaB KIETKH. XHWMHUYECKHE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.



OyHKIMM BOABI M MHUHEpalbHBIX BeniecTB B Kierke. l[loanepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
He3ameHnmble 1 3aMEHUMbIE AMHUHOKHUCJIOTHL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEeKynbl (TIepBUYHAS, BTOpWUYHAS, TpPETUYHAS U
YeTBEpTUYHAs] CTPYKTypa). XHUMHUYECKHE CBOicTBa OenkoB. buonorumueckue
GyHKIIUU OCITKOB.

®depmeHTsl — Ouonormyeckue Karaimuzatopbl. CrTpoeHue ¢epMmeHTa:
aKTUBHBIM IIEHTp, cyOcTpaTtHas cnenuguuHocTb. KodepmeHntsl. BuramuHbl
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1€30KCUpU003a),
aucaxapuabel  (caxaposa, JlakTo3a) W moducaxapuabl  (KpaxMall, TJIMKOI€EH,
nesoo3a). buonornueckue GpyHKIUU yriieBOJ0B.

Jlunuael:  Tpurnuuepuasl, docdomunuasl, crepounbl. ['uapodunbHO-
ruapodoOHble  cBoiicTBa. buonornueckue QyHkuuum aunugoB. CpaBHEHHE
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneorunsr — MoHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkiun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHIH.

[utonorus — Hayka o kieTke. KineTtouHnas Teopust — mpuMep B3auMOICHCTBUS
uei 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmmMe NpPU3HAKH KJIIETOK:
3aMKHyTas HapykHasi memOpana, mosekynbl JIHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHUecKas M mpokapuoTudeckas. (OcoOeHHOCTH
CTpO€HHUsl TMpoKapuoThyeckor kieTku. Kiierounas crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢bynkuuu. [Inazmatuueckas meMOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u eé
opranousipl. OnHOMeMOpaHHbie opraHouabl kietku: JIIC, ammapat Ionbmaxw,
nu30coMbl. [loTyaBTOHOMHBIE OpPraHOU[Ibl KIIETKHA: MUTOXOHJIPUH, ILIACTUJIBI.
[Tpoucxoknenne MUTOXOHApUM u macTua. Buael tmactun. HememOpanHubie
OpraHOW[IbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IIEHTPUOJUA, PECHUYKH,
KryTUKU. DYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sijpa: sigepHas 000Jo0uKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanmu:



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

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

Tabmuubr n cxemsl: «lleprogudeckas TaOaMIla XUMHYECKUX DSJIEMEHTOBY,
«CTpoeHne MOJIEKyIIbI BOJbD», «bruocunres 6enka», « CTpoeHrne MOJIEKYIIbI OeITKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotol. JJHK», «Ctpoenne mMonekybl
AT®», «CTtpoeHue 3yKapuOTHYECKOU KIETKW», «CTpOEHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHue NPOKAPUOTHUECKON KICTKNY,
«CTpoeHue sapa KIETKN», « Y TIEBOAbD), «JIUmuIpm.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyAOBaHHWE HJsl TMPOBEICHUS
HAOJIOCHUM, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGopatopnas pabota Ne 1. «M3yueHwe KaTaIUTHUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopaTopHas pabora Ne 2. «M3yueHue CTpO€HHUs KIETOK pPacTEHHI,
KUBOTHBIX W OaKTepuil MOJ MHKPOCKOIIOM Ha TFOTOBBIX MHKpONIpemnapaTax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JUCCUMUJIISIIIUSA (QHEPreTUUEeCKuil OOMEH) — JIBe CTOPOHBI E€IUWHOTO IMpoIlecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U SHEPTUM B TMOHUMAaHUU
MeTaboIr3Ma.

Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN YHEPTUHU B KIIETKE.

®ortocunte3. CmeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dborocuHTe3a. DPheKTUBHOCTL (HhoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emsie. BiusHue ycioBuil cpeabpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOINUE OaKTepuH. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emle.

OHepreTuueckuii oOMeH B KIIeTKe. PaciiemnieHue BeEIIecTB, BBIIEICHUE U
aKKyMYJMpPOBAaHHE DHEPrUU B KJIETKE. OTambl DJHEPreTHUYEeCKOro OOMeEHa.
['mukonu3. bpokenwe u ero Buabl. KuCIOpoIHOE OKHUCICHHUE, WU KJIETOYHOE
JIbIXaHHE. OkucnurenbHOE dbochopunupoBaHue. D¢ hHeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

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

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

Hexnerounsle opmbl )KU3HU — BUPYCHI. MicTopust oTkpbiThs BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS W JKU3HEHHOTO IMKJIA BHPYCOB.
bakrepuodarn. bonesHm pacTeHWid, JXKUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC

Bupycamu. Bupyc wummynonedunmra uenoeka (BUY) — Bo3Oynutensb
CIIN da.O6patHas TPAHCKpUNILMs,  peBepraza U MHTErpasa.
[IpodunakTrka pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHUIA.
JdemoHcTpaumuu:

IToptpetsl: H. K. Konbuos, JI. 1. IBanoBckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oOMen», «Ximoporiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM ki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moaenu-amminkauu «Yasoenne IHK u tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», MoAeNb cTpyKTypsl JIHK.

Tema 5. PazMHoKeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

KileTouHbIil 1IUKII, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccel, mpoTekaromue B UHTepdaze. Pernmkanusa — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI HAa0Op — KapUOTHII.
JIumiou b WM TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATH/IBI.
[{uTonoruuyeckue OCHOBBI Pa3MHOXKEHUSI M  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctamuu murtosa. [Iporuecchl, nmpoucxoasdiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubeb KIETKU — arornTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosoBoe. Bunbl 6ecnonoro
Pa3MHOKEHUS: JICJICHUE HaJABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KJIOHMPOBAHWE
OpraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIIMYHS OT OECIOJIOTO.

Meito3. Cranuu meio3a. [Ipomecchl, Npoucxoadiine Ha CTaausaX Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccunroBep. buonornueckuit cmbicin u
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0oOpa30BaHUS TIOJIOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBeie >kene3bl: CeMEHHUKU U sSudHUKUA. OOpa3oBaHWE W Pa3BUTHE MOJIOBBIX
KJIETOK — TameT (CcrepMaro3ouf], SHULEKIeTKa) — CIepMaTOreHe3 U OBOIEHE3.
OcCOoOEHHOCTH CTPOCHUS SMIEKIETOK W crepMaro3ousioB. Omiioa0TBOpEHUE.
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[lapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBLHOTO PA3BUTHS Y IMO3BOHOYHBIX KUBOTHBIX:
npoOJieHne, TacTpyssnus, opraHoreHe3. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
OCT3MOPHUOHAIBHOTO pa3BUTHA: npsmoe, HEMPSIMOE (JInynHOYHOE).
BrusHuecpensl Ha pa3BUTHE OPTraHU3MOB, (HaKTOphI, CIOCOOHBIC BBI3BIBATH
BPOXKIAEHHBIE YPOJCTBA.

Poct u pazButue pactenuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHSL.

JdemMoHcTpaumu:

Tabmunpr 1 cxembl: «@DOpMBI Pa3MHOKEHHUS OpPraHU3MOBY, «JlBolHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pACTEHUI», «BereratnBHOEe pa3MHOXKEHUE
pactenuitn, «JleneHue kieTku Oaktepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocombly, «Knerounsli mukin», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsimoe u HenpsMoe pa3BUTHEY», «] aMETOTeHe3 y MIICKOIIUTAIOIIUX 1
4eIoBeKa», «OCHOBHBIC CTaJMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOITUTAIOIIETOY», «SHIIeKIIeTKa MIIeKonuTaromero», «Kapuokunes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJEIb-alllUIMKalus «JleleHue KIeTKW», MOJEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHble M NpaKTH4YecKHe padoThI:

JlaGopatopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabdora Ne 4. «M3ydeHwe CTpPOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[IpeaMmet u 3agauu reHeTuku. Mictopust pa3BuTHs T€HETUKH. POJIb IMTOIOTHH
1 SMOPHOJIOTUM B CTAaHOBJICHUU TCHETHUKH. BKiIaag pOCCHMCKUX U 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETUKH. MeTonpl TeHEeTUKU (THOPUI0IOTHYECKUH,
LIUTOT€HETUYECKU, MOJEKYJISIpHO-TeHETHUEeCKUi). (OCHOBHBIE TE€HETHUYECKHE
NoHATHSA. [ eHeTnUecKass CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AUHO0-00pa3usi TUOPUIOB TEPBOIO
nokoyieHus. IlpaBuino JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  cKpenMBaHue. 3aKOH  HE3aBUCHUMOIO  HacJeJ0BaHUs
npu3HaKkoB.  lluToreHeTMYECKHE  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupyrouiee ckpeupanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEITUBAHMS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.



CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLIEIUVIEHHOMY HaclieZJoBaHUIO reHoB. HapylieHue cuemnyieHust TeHOB B pe3ysbTare
KPOCCHUHI'OBEpa.

XpOMOCOMHas TEOpUsl HACIEICTBEHHOCTH. | eHeTnYecKre KapThl.

['enetuka mnona. XpoOMOCOMHOE ONpEIENICHHUE I0Ja. AYTOCOMBI U IIOJOBBIE

XpoMocoMmbl. ['oMorameTHele M reTeporaMeTHble opranusmsl. HacnenoBanue

IPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3meHunBOCTh. BHJIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHASI.

Ponp cpenpl B HEHACIENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON N3MEHUYMBOCTU. BapualimoHHbIN psiJl U BapUAllMOHHAS KPUBas.
Hopma peakumu npuszHaka. KoqndecTBEHHBIE M KAa4YE€CTBEHHBIEC IPU3HAKU U UX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrtBeHHasi, Wiy TEHOTUIIMYECKAs, U3MEHYMBOCTh. KomOMHaTHBHas
W3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTU. MyTarimoHHas n3MeHUnBOCTh. Kinaccudukanuss MyTanuii: reHHBbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NpUYMHbI MyTanuii. MyTareHHble (akTOpHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBeKa: TCHEATOTHISCKIM, OJIM3HEI[OBRIN, [IMTONCHETUICCKUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEACIICHUE TEHOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T111P-anamm3a. HacneacTBeHabsle 3a00ieBaHUS YENOBEKAa: TEHHBIC OOJIC3HH,
00JIE3HU C HACIEJICTBEHHOUN MPeapacnoyio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TreHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuHUIMIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHHS TEHETHUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKON
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBEeKa.

JlemoHCcTpanuu:

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

Tabmuier u cxembl:  «MOHOTHMOpHUIHOE  CKpElIMBaHHUE U €ro
LIUATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUIEHUS U €ro LUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  raMmer», «JurubpumHoe  CKpemrBaHUCY,
«lluTonmoruueckue  OCHOBBI  JAUTHUOPUAHOTO  CKPEUIUBAHUS, «Meiio3y,
«B3auMonencTBue  alieNbHBIX TE€HOB», «l'€HeTHYeCcKne KapThl PaCTCHUH,
JKUBOTHBIX M 4eJOoBeKa», «['eHeTHka moiay, «3aKOHOMEPHOCTH HACIIEIOBAaHUS,
CUEIJIEHHOTO0 ¢ Tmoiom», «KapuoTuIbl YelOBEKa U KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUUBOCTHY, «HacnmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs: U3MEHYUBOCThH.
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O6opynoBanue: MojAeNU-aNIIMKaMU «MOHOTHOPUIHOE CKpPEUIMBAHUEY,
«Henonnoe nomMuHUpoBaHuEe», «JUrHOpUIHOE CKpPEUIMBAHUEY,
«IIepekpécTXxpoMOCOM», MHUKPOCKOII Y MHKpoInpenapar
«Ipo3zoduna» (HOpMa, mMyTaruu GOPMBI KPBUILEB U OKPACKH Tefa), repbapuid
«I"opox 1oceBHOW».

JlaGopaTopHble M NpaKTH4YecKue padoThl:

JlabopaTtopHas pabota Ne 5. «M3yduenue pe3yabTaTOB MOHOTHOPUIHOTO U

JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabota Ne 6. «M3yueHne MoanpuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BApUALMOHHON KPUBOID.

JlaGoparopHas pabota No 7. «AHanu3 MyTauuid y Ipo30(uisl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Mpaktuuyeckass pabora Ne 2. «CocraBneHHEe | aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexnusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MpoOUECcC. 3apOKICHHUE CEJIIEKUUHA U JIOMECTHKALHS.
VYuenne H. . BaBunoBa o0 1eHTpaXx TMPOUCXOXKICHUS H MHOTroooOpasus
KyJBTYPHBIX pacTeHHUU. LIEHTpBI NMPOMCXOXKAECHHUS NOMAIHHUX >KUBOTHBIX. Copr,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEKUMU. MacCoBbI M MHIUMBUIYaJIbHBIN OTOOPHI B
CEJICKLIMM DPAcTeHUl M KMBOTHBIX. OIIEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpeluBaHue — WHOpuauHTr. Yucras jguHuss. CKpenuBaHUE YUCTHIX JHWHUM.
['erepo3uc, unu rubpunHag cuia. HepoAacTBEeHHOE CKpelMBaHUE — AyTOPHJIMHT.
Otpanénnass rtulOpuan3auus U €€ ycnexu. VICKyCCTBEHHBII MyTareHe3 H
NOJIyYEHUE TOJIUILIONI0B. JIOCTH)KEHMsI CENEeKUMU pacTEeHUM, XUBOTHBIX U
MHUKPOOPTaHNU3MOB.

buoTtexHonorus kak OTpacib MPOU3BOJCTBA. [ €HHAs WHXKEHEPUsS. DTaIlbl
co3ganusi pexomouHanTHoW JIHK wu TpaHcrenneix opranusmoB. Kietounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX  CEJIBCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpoomembl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

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

Tabnuipl U cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS W MHOT00Opasus
KYJBTYPHBIX pacTeHui», «llopoapl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenunity, «Ornanéanas rudpuausanus», «Padoter akanemuka M. @. Banosay,
«Ilomumnongus», «OO0bekTh OuoTexHONOTHNY, «KieTouHble KyIbTYpHl U
KJIOHUpOBaHKe», « KoHCTpynpoBaHue u nepeHoC TrEHOB, XPOMOCOM).
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O6opyaoBaHue: MyJISDKU TUIOZ0B U KOPHETIIONOB AUKHUX (DOPM U KyJIbTYPHBIX
COPTOB pacTeHui, repbapuit «CeabCKOX03s1CTBEHHBIE PACTEHUS.

JlaGopaTopHble M NpaKkTH4YecKue padoThl:

Okckypenusi «OCHOBHBIE METOABI M JIOCTUIXKEHHUSI CEJEKIMH PAaCTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBI  y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOTHS.

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

CBuzerenscTtBa 3BOMIOUMU. [laneoHToNIOrMUECKHE: MOCIEA0BATEIBHOCTh
MOSIBJICHUS BHJIOB B TAJICOHTOJOTHYECKOW JIETONMUCH, TMEpPeXOAHble (OPMBI.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHONIOrMYeCKUe: CXOACTBA M pa3iuuus 3MOPHOHOB pa3HbIX BUOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3MbBI. MOIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAOOJIMYECKUX MyTeH y Bcex
OpPTaHU3MOB.

OpomonnonHass Tteopusi Y. Jlapuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHM3MA. J[BWKyIME CHUIIBI JBOJIONWU BHIOB 1o JlapBuHy (M30BITOUHOE
pa3MHOKEHHE TPH OTPAHMUYEHHOCTH PECYPCOB, HEOMpEeIeNEHHAs M3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunreruueckas Teopust sBomouu (CTD) u € 0OCHOBHBIE MOJIOKEHUS.

MuxkposBosmorus. [Tomymnsius Kak equHUIA BUIA U YBOJIOIUH.

JBrokymne cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B NpHUpPOAE. MyTallMOHHBIH
IpOIECC W KOMOWHATHBHAS WM3MEHUYMBOCTH. llOMynsnnoHHBIE BOJTHBI M Apeid
reHoB. M3onsims 1 MUrpanusi.

EctecTBenHbIii oTO0p — HampaBistonmii  dakrop sBodonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcroco0IeHHOCTh OpPraHMU3MOB KaK pe3yNbTaT dBOMIONUH. [Ipumeps
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UIAHO-a AN TaI|H.

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

MakposBoorusi. PopMbl  3BONIOLMU:  QuieTHYecKas, JAUBEPreHTHasd,
KOHBEpreHTHasl, nmapayenbHas. HeoOpaTuMocTh 3BOJIONUH.

[IpoucxoxieHne OT HEeCHeNHaIN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
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crueouaan3anus. AI[&HTI/IBHEUI paananus.

JdeMoHcTpanuu:

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

Tabnuubl u cxembl: «Pa3BuTre OpraHMueckoro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
CYILLECTBOBaHME», «EcTecTBEHHBIM 0TOOp», «MHOrooOpasue COpTOB PacTEHUI»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «ApoMopdo3bly, «anoanantanumy», «OOmas aereHepamus»,
«/IBmkymue cunbl 3Boionun», «Kapra-cxema wmapmipyra mnyremectBus Y.
Jlapsunay, «boprba 3a cymectBoBaHue», «IIpucrmoco0IeHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe BUI0006pa3oBanme, « IKOJIOTUUECKOE BUA000OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsiH, KoiuieKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOICHUM Y
KUBOTHBIX», MOJiesIb «OCHOBHBIC HAINpPABICHUS JBOJIOLHUNY, 00BEMHAS MOJIEINb
«CTpoeHue TOJOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuueckas kapta wmupa, Koiekuus «DopMbl COXpaHHOCTU
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmukanus <«llepexpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpPACKH Tena).

JlaGopaTopHblie U IpaKTHYeCKUe padoThbl:

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

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HnKkHOBeHHe U pa3BUTHE )KU3HU Ha 3eMuie.

JloHay4dHble TpEACTAaBICHUS O 3apOXKACHUM >KU3HU. HayuHble TuUmoTesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emye: aOuoreHe3 M MaHClepMus. XUMUYecKas
HBOMIONUSI. AOHMOTEHHBI CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOU ABoMoLMU. HavansHble 3Tansl
ounonornyeckoi sBomtonuu. ['unoreza PHK-mupa. @opmupoBanne memMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHE NPOTOKJIETKH. IIepBblE KIETKM M HMX 3BOIIOLUS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ TEPUOAB: KEeMOPUNUCKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o3orckass 3pa W €€ TMEepUuOAbl: TPUACOBBIM, IOPCKHUM, MEJIOBOM.

KaliHo3oiickas 92pa u €€ mnepuoAbl: MNaJCOT€HOBBIM, HEOTCHOBBIM,

13



AHTPONIOT€HOBBIN.

XapakTepucTuKa KiIuMara U reoJIOrM4ecKuXx mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBLHOTO M JKMBOTHOTO Mupa. ApomMopdo3bl y pacTeHHMid U
KUBOTHBIX. [T0siBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BoOUMHA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHMA YeJIOBEKAa. AHTPONOJIOTHs KaK Hayka. Pa3Butue npeacraBieHui o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (dakTopel)  aHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3rOTOBIICHHE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONMUTEKH, YeIoBeK
ymenslii, YenoBek npaMoxondammii, YenoBek HeaHAEpTanbCKuM, YemoBek
pasyMHbIii. Haxoiku ucCKoOIaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, O0O0JAacCTh
pacrnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINECOMJIHAA
(eBpaswmiickasi),  Herpo-aBCTpaJioWjHas  (PKBaTOpUaJibHAsi),  MOHIOJIOWIHAS
(a3uarcko-amepukaHckas).  UepTbl ~ OPUCHOCOOJEHHOCTU  IPEACTaBUTEIICH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kputuka pacuszma.

JlemoHCTpauuu:

[Toptpets: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipl U cxemul: «Bo3uukHoBenne CojHEYHON cHCTEeMbI», «Pa3BuTHe
opranuyeckoro mupa», «PactutenbHas  kietka», <« KuBOTHasg  KJIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHas cHCTeMa OpPraHMYEeCKOro MHUpay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M YEJIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeECTa MaJCOHTOJOTUYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mynsiku  «lIpoucxoxkneHnue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepPTallblla, KPOMaHBOHIIA), CJENKUA WIH
U300pKEHHUSI KAaMEHHBIX OpYJIWd TEepBOOBITHOTO YelOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYEecKas Tabnuia, KoJeKuus «DopMbl
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKHe PadOThI:

[Tpaktuueckast padorta Ne 1. «M3yueHue nckonaemMpIX OCTAaTKOB pAaCTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mbl U OKpPYKal0IIAs cpeaa.

DKoNorus KaK Hayka. 3aJjauyd U pa3Jeibl SKOJOTHH. MeToabl SKOJOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonoruueckne (akropel. Kiaccudukanus skonorudeckux (HakTopoB:
abnotuyeckue, OWMOTHMYECKHE U aHTPOIOreHHble. JleHcTBHE HSKOJIOTMUYECKHX
(GhaKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (akTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DoTOnepuoan3M.
[IpucniocoOnenust OpraHU3MOB K  JCWCTBUIO  aOMOTUYECKUX  (PAKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, koomeparus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHUe OWOTUYECKUX B3aUMOJEHUCTBUU [l CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH momyysanud. (OCHOBHBIE —ITOKa3aTesn
NOMYJSLMUNA: YHUCICHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISLUA U €€ Perysusl.

JlemoHCTpauuu:

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

Tabmuubl u cxemsl: kapta «[Ipuponnbsie 30HBI 3emin», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOcCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie U NpaKTHYeCKHe PadOThI:

JlabopaTtophas pabota Ne 3. «Mopdosnorudaeckue 0cCOOEHHOCTH PACTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[Tpaktrueckas pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUOB
pacTeHUN.

Tema 4. CoobuiecTBa M IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Buabsl-momuHanTtel. CBs3U B
ouoIeHose.

DKoJjioruueckne Ccuctembl (d9KocucteMbl). [lonstne 00 »KkocucTeMe U
ouoreonieHoze. DOyHKIHMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLIEHTHI,
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KOHCYMEHTHBI, PEAYyIeHThl. KpyroBOpoT BEMIECTB U MOTOK PHEPTUU B IKOCHCTEME.
Tpoduueckue (muiLeBble) YpPOBHU OKOCUCTEMbI. [luiieBble LeNMM U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: OuoMacca, MPOAYKIHUA. IKOJOTHYECKUE
nupamMuibl:  MPOIYKLIMHU, YHCICHHOCTH, OunomMaccel. CBONCTBa HIKOCUCTEM:
YCTOHYMBOCTD, CAMOpPETyILus, pazButue. CyKieccus.

[TpuponHbIe SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOHHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

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

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

YenoseuecTBO B Onocdepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUST B Onocdepe.
['moGanbHbIE SKOJIOTUYECKHUE TTPOOIIEMBI.

CocyiiecTBoBaHUE MPUPOIBI u YEJIOBEUECTBA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA paliiOHAILHOTO
yOpaBJICHHUS TMPUPOJHBIMU pECypcaMd U UX HCHOJb30BaHMe. JlocTkeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHCTpauuu:

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

Tabnuuel u cxemsl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmn nutanusy, «IKOIOrHYECKas MUPaAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa
XBOWHOTO  Jieca», «buoneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpOAy», «Baxueumume HCTOUYHUKH
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BaykHEHIIas COCTaBIISIONIAS
ounochepr», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil 3PdekT», «DakTopsbl
pPaJIMOAaKTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmas cTpykrypa Omochepsn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheph,
«KpyroBopoT yriepona B orocheper», «KpyroBopor azora B mpupoie.

O6opynoBanue: Mojeb-anIuMKaIus « TUnudHbie OUOIICHO3BD», TepOapuii
«PacTtutenbHble cO00IIECTBaY, KOJEKIMH «bruonieHo3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepObapud W KOJUICKIIMM PACTeHUU U
YKUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM SKOJOTHYECKUM TPYIIaM OJHOTO BHJA,
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Kpacnas kuura Poccuiickoit ®enepaiuu, U300pakeHUsT OXpaHIEMbIX BHUIOB
pacTeHUi U )KUBOTHBIX.

Tema 5. I'eneruka. Cesnexuusi. Buorexnosioruu.

[Ipenmer u 3a1aun reHeTUKU. VIcTopus pa3BUTHS TeHETUKU. PoJib uToI0run
U OMOpPUOJIOTUU B CTAaHOBJICHHHM TE€HETUKH. BKian poccuickux U 3apyOesKHBIX
Y4€HBIX B pa3BUTHE TEHETHKH. METOabl TeHETUKH (THOPUI0IOTHUSCKU,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYECKHil). (OCHOBHBIE TEHETHYECKHE
NOHATHS. ['eHeTHYecKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIeI0BaHUs NMPU3HAKOB, YCTaHOBIICHHbIE I'. MeHaenem.
MonoruOpuiHOe CKpelllMBaHuEe. 3aKOH €AMHO0-00pa3usi TUOPUIOB TEPBOIO
nokoneHus. IlpaBuno gomMuHUpoOBaHMs. 3aKOH paCIICIUICHHUS TPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCHMOIO  HACJIEeIOBAaHMUS
npu3HakoB.  lluToreHeTndeckue - OCHOBBI  JUTMOPUIHOTO  CKpELIUBAHUS.
Ananusupymolee ckpenpanue. Mcnoib30BaHne aHATU3UPYIOIETO CKPEIMBAHUS
JJIs1 OTIPEICJICHH S TEHOTHIAa OCOOHU.

CuemienHoe HacnenoBaHue nmpuszHakoB. Pabora T. Moprana 1o
CLECIUICHHOMY HACJIEJOBaHHUIO I'eHOB. HapylmeHne cuemieHus reHoB B pe3ysbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. [ €HETHYECKHUE KapThI.

['eHetnka mosa. XpoOMOCOMHOE OMNpeEAETICHUE moyia. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbI. ['oMoramMerHele M rereporaMeTHble opraHusMbl. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHnunBOCTh. BUABI N3MEHUNBOCTHU: HEHACIICICTBEHHASI U HACIIC/ICTBCHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPHUCTHUKA
MOU(DUKAIMOHHONW U3MEHYMBOCTU. BapuallioHHbIN psJl U BapUallMOHHAsT KPUBasl.
Hopma peakuuu npusHaka. KoJIMUeCTBEHHBIE M KAUYECTBEHHBIEC IMPU3HAKU U HUX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnenctBennasi, wiaM TEHOTUIIMYECKAs, U3MEHYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Meil03 W TMOJOBOW MpPOLECC — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTarimoHHas n3MeHUMBOCTh. Kinaccudukanuss MyTanuii: reHHBbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MPUYUHBI MyTanuil. MyTtarennbie (paxTopsl.
3aKOH TOMOJIOTHUYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BresnepHast HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METONIbl T€HETHUKHU
YeJIOBEKa: TCHCAIOTHUYCCKUM, OJTM3HEI[OBBIM, IMTONCHETUYCCKUIH, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUUECKH M. CoBpemeHHOE ONpEAEIEHNE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
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[M1P-ananu3a. HacneacTtBenHble 3a00jieBaHMS 4YeJIOBEKAa: TI'€HHBIE OOJIC3HH,
OOJIE3HH C HACIEACTBEHHOM MPeapacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHOMIBI
3I0pOBOT0 00pa3a KU3HH, TMATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKUX
Oone3Held. MenuKO-TeHEeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEIULIUHCKON
TEHETUKU B MPEOTBPAICHUU U JICYEHUN F€HETUUECKUX 3a00JICBaHUI YeTIOBEKa.

JdemoHcTpaumu:

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

Tabmuubt u  cxembl:  «MOHOTMOpUAHOE  CKpEIIMBaHUE U €ro
UTOTEHETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JluruOpuaHoe  CKpelrBaHUCY,
«llutonornyeckue  OCHOBBI  JAUTHMOPUAHOTO  CKpelIUBaHusy»,  «Meio3y,
«B3auMopeiicTBue ayeNbHBIX T'E€HOB», «l'€HEeTHYeCKHe KapThl PACTEHHUI,
JKUBOTHBIX M 4eJOBeKa», «['eHeTnka monay», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CIEIJIEHHOTO ¢ Tojom», «KapuoTumbl 4YelOoBeKa U KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUUBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBanue: MoJEIU-anIuIuKauu «MOHOTHOPUIHOE CKpPEIUBAHUEY,
«Henonnoe nomuHupoBaHuey, «JluruOpuanoe ckpemuBanue», «llepekpéct
XpPOMOCOM», MHMKPOCKOI M MuUKporpenapar «Jlpozoduna» (HopMma, MyTaiuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.

JlaGopaTopHblie M NpaKTH4YeCKHe PadoThI:

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

JlaGoparopnas padota Ne 6. «M3yuenne MoaupUKaMOHHON N3MEHYUBOCTH,
MMOCTPOEHHUE BAPUAILMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ W aHaiW3 POAOCIOBHBIX
YEJIOBEKa.

Cenekuys Kak HayKa W MpoOUECcC. 3apOKICHHUE CENEKUIUH U JTOMECTUKALMS.
Yuyenue H. . BaBwioBa 0 1EHTpaXx NPOUCXOXKIEHUS ¢ MHOT00Opasus
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIECHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIuU. MacCcoBbI U MHAUBUIYaTbHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUW U KUBOTHBIX. OIlleHKa 3KcTepbepa. BiIM3KopoACTBEHHOE
ckpenuBanue — WHOpuauHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
['ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHUIMHT.
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Otpanénnas ruOpuauzanus U €€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M IOJy4YeHUE MNOJUIUIONI0B. JlocTHikeHus
CEJIEKIINU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorust kak oTpacib NMPOU3BOACTBA. ['eHHas WHKeHepus. DTtanbl co3fanus pekoMmOuHanTHOM JIHK n
TPAHCTEHHBIX OpraHu3moB. Kierounas wuHxkeHepusa. KileTrouHble KylnbTypbl. MHMKpPOKIOHAIBHOE Pa3MHOKEHUE
pactrennii. KinoHnpoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUUYECKHE
npo6sieMbl. MO — reneTudecku MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

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

Tabmumpsl u cxeMmbl: kapta «LleHTpbl NPOUCXOXKIEHUS W MHOrooOpasus KyJlbTYpPHBIX pacTeHuiD», «Ilopomabl
JOMAIIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanéHHas rudpuausanus», «Padbotel akagemuka M. @.
HBanoBay,

«Ilomunnounnusa», «OO0BEKTHl OHOTEXHOJOrMM», «KileTouHble KyJIbTypbl M KIOHUpOBaHHE», «KOHCTpyupoBaHUE H
IIEPEHOC T'EHOB, XpPOMOCOMY.

ObopynoBaHue: MyJSKM IUIOJOB U KOPHEIUIOAOB JIHUKHX (POPM M KyJNbTYpHBIX COPTOB pacTeHUM, repdapuit
«CenbCKOXO035IMCTBCHHBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M AOCTUXKEHUSI CENEKIIMH PACTEHUM W )KMBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIUIO,
IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBINA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JIaOOpaTOPUIO arpoOyHUBEPCUTETA HIIU
Hay4qHOTO IICHTPA)».

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOI'PAMMBI 110 BMOJIOTUMN HA BA30OBOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

Cormmacao ®I'OC COQO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArONIUMUCS MPOTrpamMm
CpemHero o0mero o0pa3oBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI
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B cTpyKkType TUYHOCTHBIX PE3yIbTATOB OCBOEHUS MpeaMeTa « buonorus» BbIIECICHBI CIEAYIONINE COCTABIISIONIUE:
OCO3HaHWE OOYy4YaIOIMMMHCS POCCUUCKONW TpPaKJAaHCKOM HMJACHTHYHOCTH — TOTOBHOCTHU K CaMOpPa3BUTHIO,
CaMOCTOSTEIILHOCTH M CaMOOIPEICIICHUIO, HATMYMEe MOTUBAIIMKM K OOY4YEHHUIO OMOJIOTHH, 1eJIeHANPaBICHHOE Pa3BUTHE
BHYTPEHHHMX YOEXKIEHUU JIMYHOCTA HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TpaAUIUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcsi pPyKOBOACTBOBATHCS B CBOCH JEATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMA ~ yCTAaHOBKaMH, TPUCYIIMMH  CHCTEME  OHOJIOTHYECKOTO  O0pa3oBaHUs, HAIAYUE
HKOJIOTUYECKOTO MIPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh 1IEJIA U CTPOUTD KUZHEHHBIC TITaHbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaMeTa « bruoaorus» qocTUraoTcsl B €IMHCTBE yueOHOM U BOCIIUTATEIHLHOM
JEATEIbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUHUCKUMH COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU 1ICHHOCTSIMU, MIPUHATHIMU B OOIIIECTBE MTPaBUJIaMU M HOPMAaMU TTOBEJICHUSI M CIIOCOOCTBYIOT MpOIEccam
CaMOITO3HAaHUs1, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEHW MO3UILIMY JIMYHOCTH, HATPUOTH3MA, YBAXKECHUS
K 3aKOHY M MPaBOMOPSIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO, B3AMMHOI'O YBAKEHHUsI, OEPEKHOTO OTHOIICHUS K
KyJbTYPHOMY HACIEIWI0 W TPAJHUIMSAIM MHOTOHAalMOHAIbHOrOo Hapoaa Poccuiickoit ®enepaunu, NOpupoae Hu
OKpYXarouien cpee.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHOro mnpeaMera «buosiorus» AOMKHBI OTpa)kaTh TOTOBHOCTH U
CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCA CHOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JMYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OPHEHTAIINM, TMO3UTHUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHUHCKOTO 00IIIeCTBA, PACHIUPEHUE KU3HEHHOI'O OMbITA U OMbITA JAEATEIHOCTU B MPOIECCe peaTnu3ali OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHON JIEATEIbHOCTH, B TOM UUCJIC B YACTHU:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUN 00YUAIOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOTO

00111eCTBa;

OCO3HaHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTU MPH CO3JAHUU YUEOHBIX MPOEKTOB, PEIICHUU YUCOHBIX U
ITO3HABATEIILHBIX 3a]1a4, BBITTOJTHEHUH OMOJIOTHYSCKUX SKCIIEPUMEHTOB;

CITIOCOOHOCTH OMPEACIISITh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIECHHUIO K SBJICHUSM COBPEMEHHOMU JKM3HU U OOBSICHATH
eé;
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YMEHUE YUYUTHIBATh B CBOUX JEUCTBHSIX HEOOXOMMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHUS JIOACH C Pa3HBIMH
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATILHBIM TOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHHUSI Y4Y€OHBIX, IO3HABATEIbHBIX U
HCCJIEIOBATEIbCKUX 3a/1ad, YBAKUTEILHOTO OTHOIIECHUS K MHCHHIO OIMTOHEHTOB MPHU OOCYXKICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKaHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU IEATEILHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPa)X)TaHCKOM HMACHTHUYHOCTH, NATPUOTHU3MA, YBAXKEHUS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Iepea PoauHOM, ropoCTr 32 CBOM Kpaid, CBOKO Po/iMHY, CBOM SI3BIK U KYJBTYPYy, MPOLLIOE U
HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapojia Poccuu;

LICHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIECAUI0O M NMAaMATHUKAM MPUPOIBI, NOCTHXeHHsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJOTHM, TOHUMAaHUS 3HAUYCHUS
OMOJIOTHU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujerHas yoexX1IEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amute OTeduecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

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

A3TUYECKOTO MOBEIACHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HA MOpPaIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHWE JUYHOTO BKJIaJia B TIOCTPOCHHE YCTOWYMBOIO OYIyIIEr0; OTBETCTBEHHOE OTHOIICHHE K CBOUM

POUTEIISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TIPUHSATHS LIEHHOCTEW CEMENHOW )KU3HUA B COOTBETCTBUU C TPAAULIMUAMU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO0 TBOPUYECTBA, CIOPTA,
Tpy/la, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHHNC SMOLHMOHAJIBHOI'O BOBHeﬁCTBHH YKUBOU MpUupoabl U eé HCHHOCTH, TOTOBHOCTh K CAMOBBIPAKCHUIO B
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pa3HBIX BHJAaX HUCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAY€CTBA TBOPUECKOMN TUYHOCTH;

5) ¢u3nuecKoro BOCHUTAHUS, (POPMHUPOBAHUSI KYJIbTYPHI 310POBbSI H YMOIHOHAIBLHOTO 0J1ATOTIOTYYHS:

NOHMMaHUE M peanu3alus 3J0poBOoro M 0Oe3omacHoro ooOpasza JKU3HU (370pOBOE MHUTaHUE, COOJIOJCHUE
THTHEHUYCCKUX MPABUII M HOPM, COAJTaHCUPOBAHHBIA PEKHUM 3aHATHI U OTIbIXA, PeryJisipHas (u3ndecKas akKTHBHOCTB ),
OEpeKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHWUS K COOCTBEHHOMY (U3UYECKOMY H TICHXHYECKOMY
310POBBIO;

NOHUMaHUE IEHHOCTH MPAaBWJI WHIUWBUIYAIBHOTO M KOJIJIEKTUBHOTO O€30MAaCHOTO MOBEJCHUS B CHUTYalUsX,
YTPOKAIOIIKX 30POBBIO U )KU3HH JIIOACH;

OCO3HAHUE MOCIEICTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJIICHHS alIKOT0JIsl, HAPKOTUKOB, KYpEHUS ),

6) TPy/10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU MAaCTEpPCTBa, TPYJOIIO0ME; TOTOBHOCTh K AKTUBHOM JESATEIbHOCTU

TEXHOJIOTUYECKOM U COLMAJIbHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH M CAMOCTOSATEIBLHO BBIOIHAThH TAKYIO JACSTEIHHOCTD;

WHTEpEC K pa3Iu4HbIM cdepam NpodecCHoHaTbHON JesATebHOCTH, YMEHHUE COBEpIIAaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TLJIaHbL;

TOTOBHOCTH M CIIOCOOHOCTh K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA TPOTSHXKEHUU BCEH JKU3HH;

7) IKOJIOTHY€CKOT0 BOCIIUTAHHUS:

HKOJIOTUYECKU I1eJIecO00pa3Hoe OTHOIIEHHWE K TPUPOJE KaK MCTOYHHKY JKM3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS;

TIOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYphl: MPUOOPETEHHE ONbITa MJIAHUPOBAHUSI MOCTYNKOB M OLICHKH HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

OCO3HaHME TI00aTBFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U TyTeH UX PEIICHUS;

CIIOCOOHOCTH MCIIONB30BATh MPUOOPETaeMbIe TIPY U3YICHUHN OMOJIOTHH 3HAHWS W YMEHHSI MIPU PEIICHUH MPpoOIieM,
CBSI3aHHBIX C pallMOHAJILHBIM MPUPOIOIOIb30BaHUEM (COOIOIEHUE MPABUI MOBEACHUS B MPUPOJIE, HAIIPABICHHBIX Ha
COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OMOChEpPHI);

AKTUBHOE HEINPUATUE NEHUCTBUM, NMPUHOCALIMX BpPEA OKPYXNKAIOLIEH NPUPOJHOU Cpene, YMEHHE IPOrHO3UPOBATH
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HEOIaronpusITHbIE SKOJIOTUYECKUE MTOCIEACTBUS MPEANPUHIMAEMBIX ACHCTBUN U NPEIOTBPAILAT UX;

HAJIMYKE Pa3BUTOIO SKOJOTMYECKOTIO MBIIUIEHHUS, SKOJIOTUYECKON KYJIBTYPBI, OIBITA AEATEIBHOCTH dKOJIOTHYECKON
HAIIPaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS MMM B ITO3HABATEJIBHOM, KOMMYHUKAaTUBHOW M COLMAJIBHOM IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM AEATEIBHOCTH IKOJIOIMYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS

c()OPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BUTUS HAayKH U
OOILIECTBEHHOM NPAKTUKHA, OCHOBAHHOTO HA JUAJOre KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
IIOJIMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YMUTATEIILCKOM KYJIBTYpPbl KAaK CPEACTBA B3aUMOICHCTBUSA MEXAY JIIOAbMU U
[I03HAHUA MUPA;

MMOHUMaHUE CHelU(PUKH OMOJIOTUH KaK HAayKd, OCO3HAHMS €€ posid B (POPMHUPOBAHMH PAIIMOHAIIEHOIO HAYYHOTO
MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO MPECTAaBIEHUS 00 OKpYXaroUleM MHpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa H
oOuiecTBa, B MO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEHN U PEIIEHNU IPOOJIEM COXPAHEHUSI IPUPOTHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTUH 11 COBPEMEHHOW IIMBUJIN3ALMN: O0ECIIEUEHUsI HOBOTO YPOBHS Pa3BUTHUS
MEIULMHBI, CO3JaHHE TNEPCHEKTUBHBIX OHOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJEMbl Pa3BUTHUS
YeJI0BEUECTBA, IMOMCKA NyTed BBIXOAA M3 TIJI00AJbHBIX SKOJOTMYECKHX MpolOjieM u obecnedeHus mepexoia K
YCTOMUYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
KU3HY;

3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUMN B LENAX MOBBIILIEHUS 001IEeH KyIbTYpbl, €CTECTBEHHO-
Hay4YHOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKUMOHAJIBHOM TpPaMOTHOCTH OOyd4aromuxcs, (GopMupyeMou mpu
M3y4YEeHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU UCIOJIb30BaTh
noJiydyaeMble 3HAHUS JJIs aHaidu3a U OOBSCHEHUS SIBJICHHI OKPY’KAIOLIEro MUpa M MPOUCXOASIIUX B HEM H3MEHEHHI,
yMEHHE JielaTb 000CHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE Hay4YHBIX (PAKTOB U MMEIOLIUXCS JAHHBIX C LENbIO MOTYYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJOTMYECKME 3HAaHUA Uil pElIeHHs MpoOjieM B peajbHBIX
KU3HEHHBIX CUTYALUAX;

23



OCO3HaHUC ILICHHOCTHU Haquoﬁ ACATCIIBHOCTHU, TOTOBHOCTb OCYHICCTBIIATL IIPOCKTHYIO H HCCIICIOBATCIBCKYIO
ACATCIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO 151 CaMOO6p330BaHI/IIO, K aKTUBHOMY IIOJIYYCHHIO
HOBBIX 3HAHHUH IT0 OMOJIOTHHM B COOTBETCTBHU C JKU3HECHHBIMU HOTpC6HOCT}IMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHUs Yy4eOHOro mnpeaMmera «bHONOrUsS» BKIIOYAIOT: 3HAYMMBIE IS
(dhopMUpOBaHUST MHUPOBO33PEHUSI OOYUYAIONIUXCS MEXKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAyYHbIC TOHSTHSA,
OTpa)karollye LEeJTOCTHOCTh HAYYHON KapTUHBI MUpa U CIEHU(PUKY METOJ0B MO3HAHUS, UCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax (BELIECTBO, PHEPIHsl, SIBICHUE, IPOLIECC, CUCTEMA, HAYUYHbIN (DaKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpus, UCCIIEOBaHMUE, HAOJIOJIEHUE, U3MEPEHHE, HKCIEPUMEHT U JPYTHX), YHUBEpCAJIbHbIE Y4YeOHblE IEHUCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKAaTHUBHBIE, PpETYJISTUBHBIE), oOOecrneunBaromue (GpopMUpoBaHUuEe (PYHKIMOHAIBHOM
IPAaMOTHOCTH M COLMATIbHON KOMIIETEHIIUN 00y4YaroIIMXCs, CIIOCOOHOCTh 00YYarOIIMXCs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCUUIIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlbHbIE Y4YeOHbIE ACHCTBUS B
MO3HABATEILHOM U COLMAIIBHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOESHHS MPOTpaMMbl CPETHETO OOIIET0 00pa30BaHus JOKHbI OTPaXKaTh:

OBiaseHue yHMBEPCAJIbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUSIMU:

1) 6a30oBbIe JOrHYECKHE TeiiCTBHS:

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

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHWW MPUEMBI JIOTHYECKOIO MBINUIEHHUs (aHaiau3a, CUHTE3a, CpPaBHEHUS,
Kjaccuukanmu, o000IIEHHs), PACKPhIBaTh CMBICI OMOJOTMYECKUX MOHSATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTUMHU MOHATUSIMHU);

ONpeneNnsaTh UENH NeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThI
JESTETBHOCTH C MTOCTaBICHHBIMU LIEIISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS sl 00bSICHEHUS (DAKTOB U SIBJICHU KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTHUBHBIC, JIEIyKTUBHBIC, TIO aHAJOTWH), BBISABISTH 3AKOHOMEPHOCTU U
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IMPOTHUBOPCYHUA B PACCMATPUBACMBIX SABJICHUAX, q)OpMy.TII/IpOBaTI: BBIBOABI U 3aKJIFOUYCHU A,
IMPUMCHAThL CXCMHO-MOICJIBHBIC CPCACTBA JII IIPCACTABIICHHUA CYHICCTBCHHBIX CBA3€M M OTHOIICHUM B
N3Yy4dCMbIX OMOJIOTTYECKUX O6'I>€KTaX, a TaKKC HpOTI/IBOpe"II/IfI pa3HOTo poaa, BBIABJIICHHBIX B
Ppa3IMIHbIX I/IHCI)OpMaLII/IOHHBIX HCTOYHHUKAX,
p8,3pa6aTBIBaTI) IIJIaH PCIICHUA HpO6JI€MI)I C y‘IéTOM dHaJIn3a UMCIOIUXCA MATCPUAIIBHBIX 1 HCMATCPUAJIIbHBIX

PECYpCOB;

BHOCUTDB KOPPCKTUBLI B ACATCIIbBHOCTL, OICHUBATb COOTBCTCTBUC PC3YJILTATOB LM, OLICHNBATh PUCKHU HOCHCI[CTBI/Iﬁ

NEeATEIIbHOCTH;

KOOPJMHUPOBAaTh W  BBINOJHATH  pabOTy B  YCJIOBHUSIX  PEaTbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBUS:

BJIQJICTh HABBIKAMHU YYEOHO-HUCCIEAOBATEILCKOM U MPOEKTHOM JESTEIHbHOCTH, HABBIKAMH pa3pelieHus: mpooiieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY NMOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3JIUYHBIE BHUABI JACATEIBHOCTA IO IIOJIYYEHHIO HOBOTO 3HAaHMS, €ro HHTEPHPETALNUH,
npeoOpa30BaHUI0 W TMPUMEHEHHUIO B YUEOHBIX CHUTYyallUsX, B TOM YHCJIE TPH CO3JaHUU YYEOHBIX U COIMAIBHBIX
IIPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN THI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOaMU;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHON 1€ATEIbHOCTH U )KU3HEHHBIX CUTYyaIUX;

BBIABJISITh TIPUYMHHO-CIIEICTBEHHBIE CBA3M W aKTyaJu3WpPOBATh 3a7ayy, BBIIBUIAaTh THUIIOTE3y €€ pElICHUs,
HAaXOJUTh apTYMEHTHI ISl JOKA3aTeIbCTBA CBOUX YTBEPKACHHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS,

AHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PELICHUS 33Ja4d Pe3yJIbTaTbhl, KPUTUYECKU OLEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBIIATh 1EJICHANPABICHHBIA TMOUCK

nepeHoca CpeACTB M CHOCOOOB
AeicTBUs B IPO(ECCHOHATIBHYIO CPELLY;
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YMETh MEPCHOCHTh 3HAHMS B MMO3HABATEIBHYIO M MPAKTUYECKYIO 00JaCTH JKU3HEICATECIBHOCTH;

yMETh HHTEIPHUPOBAThH 3HAHKSI U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIC MJICH, MpEaraTh OPUIMHAIBHBIC MOIXOAbI U PELICHHS, CTABUTH IPOOJICMBI M 33 1a4H,
JIOIYCKAOIIUE aIbTEePHATUBHBIEC PEIICHHMS.

3) pa6oTa ¢ uHpopMaLHeEii:

OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOpPMANuu (TEKCTe y4eOHOro MmocoOus, HayIHO-TOMYJISPHOM
JMTEpaType, OWOJOTMYECKHX CJIOBapsiX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3aXx JaHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh

nHOOPMAITUIO Pa3TUYHBIX BUIOB HM (GOpPM TIPEACTABICHHS, KPUTHYECKH OICHWBATh €€ JOCTOBEPHOCTh W
HEMIPOTHBOPEUNBOCTH;

dbopMyIUpOBaTH 3aIIPOCHl U MPUMEHSTh Pa3IMYHbIE METOJIbI MPU MOUCKE U 0TOOpE OHoJIOruUYecKor nHhOpMaIuH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHHUS YUEOHBIX 3a/a4;

npuUOOpeTaTh OMBIT HCIOJIB30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEpPIICHCTBOBATH
KYJIbTYPY aKTUBHOTO UCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpPMYy TMpeACTaBiICHUs Ouosiornueckod uHPopManuu (CXEMBb,
rpaduku, AMarpaMMmsl, TaOJIUIbI, PUCYHKH U IPYTOE);

WCITOJIh30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEACTBA NpH paboTe ¢ OMONOTMYEecKOr WH(GOpMAIMCH: MPUMEHSThH
XUMUYECKUe, (u3ndyeckue W MaTeMaTHYECKME 3HAKU M CHUMBOJIBI, (opmyibl, abOpeBUaTypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HAaBBIKAMH PACIIO3HABAHMSI M 3AIUTHI HH(MOPMAITUH, HHPOPMAIIMOHHOMN 0€30MacHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJTbHBIMUA KOMMYHHUKATHUBHBIMHY J€HCTBUSIMU:

1) o6menne:

OCYIIECTBJISITh KOMMYHHKAIIUA BO BCeX cdepax >XKW3HHM, aKTMBHO y4acTBOBATh B JWAJOTe WJIM JUCKYCCHUHU TIO
CYIIECTBY OOCYyXJaeMoi TeMmbl (yMEHHE 3a7aBaTh BOMPOCHI, BHICKA3BIBATH CYXKICHHUS OTHOCUTEIHHO BBITIOJIHCHUS
MpeIaracMoi  3a1avr, YYUThIBAaTh HHTEPECHl W COTJIACOBAHHOCTH TMO3WIUK JPYTMX YYaCTHUKOB JHajora WM
JTUCKYCCHUH);

pacmo3HaBaTh HEBEpOaJbHBIC CpE/CTBA OOIIEHUS, MOHUMATh 3HAYEHHWE COIMAJBHBIX 3HAKOB, MPEATNOCHIIOK
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BO3HHKHOBEHUS KOH(PDJIUKTHBIX CUTYaIHI, YMETh CMATYATh KOH(GIUKTHI M BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUSA, MOHUMATh HAMEPEHUS IPYTUX JIIOJIEH, MPOSIBISAThH
YBaXXUTEJIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopme PopMyIUpOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO HM3J1araTth CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIWBUIyAIbHON PabOThI IPH pEIIEHUU OMOIOTHIECKON
npo0sieMbl, 00OCHOBBIBaTh HEOOXOJUMOCTh NMPUMEHEHHUS TPYIIOBLIX (OPM B3aUMOJCHCTBUA MPHU pPEHICHUU Y4eOHOU
3a/1a4u;

BBIOMpATh TEMATUKY W METOJIbl COBMECTHBIX JEUCTBUU C YU4ETOM OOIIMX WHTEPECOB U BO3MOKHOCTEH Ka)Ja0TO
YJIeHA KOJIJIEKTHBA,

IIPUHAMATH L€ COBMECTHOM NEATENBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEHUCTBUS MO €€ JOCTHKEHUIO:
COCTABJISITh IUIAH JIEUCTBUM, paclpeAessiTh POJIU C y4ETOM MHEHUW YYaCTHUKOB, 00CYXJaTh pe3yJbTaThl COBMECTHOM
paboTHI;

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

[IpeJIaraTb HOBBIE IIPOEKTHI, OLEHUBATDH UIEU C ITO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3JIUYHBIX CHUTYyalUHsX, MPOSBIATH TBOPUYECTBO H
BOOOpaxxeHue, ObITh MHULIMATUBHBIM.

OBJiageHNe YyHUBEPCAJIbHBIMHU PEeryJIITUBHBIMU eHCTBUSIMM

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUA JUISl BBISBICHUS MPOOJEM M UX PEIICHHS B XU3HEHHBIX U Yy4EOHBIX
CUTYaLUSIX;

BbIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUN 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JACMCTBUSIX U MOCTYIKAX
10 OTHOLLIEHMIO K JKMBOM IIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSTENIbHO OCYIIECTBIIATh O3HABATEIbHYIO ACSTEIBHOCTD, BBISIBIIATH MPOOJIEMbI, CTABUTH U (POPMYITHUPOBATH
cOoOCTBEHHbIE 3a/1a4u B 00pa30BATENbHOM NESITEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEHICHHs] MpoOJIeMbl € YYETOM HMMEIOIIMXCS PEcypcoB, COOCTBEHHBIX
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BO3MO>KHOCTEHN U NIPEATNIOYTECHNM;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciipsaTh paMKH Y4YeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JelaTh OCO3HAHHBIN BBIOOP,

apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO M MPOSBICHUIO IMIMPOKOW SPYIUIMH B Pa3HBIX OOJACTAX 3HAHUM, MOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJa/IeTh HABBIKAMH TO3HABATEJIbHOM peQIeKCMM KaK OCO3HAaHUS COBEPIIAEMBIX AEUCTBUH M MBICIUTENBHBIX
IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUH, UCIOJB30BaTh NMPUEMBI peiieKCUn sl OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO
pELIeHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IIPH aAHAJIU3€ pe3yJbTaTOB JESITEIBHOCTH;
3) npuHsATHE Ce0s U IPYTHX:

IPUHUMATh ce0s1, IOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHBBI M apryMEHThl JPYTMX IPU aHAJu3€ pe3yJIbTaTOB ACSATENbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TIO3ULUU IPYTOT0 YeJIOBEKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHus mporpamMmbl COO mo Ouosornu Ha 0a30BOM YypOBHE BKIIIOYAIOT
cnenupuyueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI JEHCTBUI MO OCBOEHHIO,
MHTEPIPETallud U NpeoOpa30BaHUIO 3HAHUM, BHUIbI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS M MPUMEHEHMIO
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3HAHUI B PA3JIMYHBIX YYEOHBIX CUTYallHsX, @ TAKKE B PEANbHBIX )KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ OHojoruei. B
IporpaMme MpeMEeTHbIE pe3yIbTaThl MPEJCTABICHBI 10 ToaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusy ¢ 10 knacce NOTKHBI OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMA O MECTE U POJM OHOJOTHMH B CHUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(GbOopMHPOBaHUN COBPEMEHHON €CTECTBEHHO- HAyYHOM KapTHMHBI MHUpAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa ISt
pELIEHUs JKU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COAECPKAHUE OMOJIOTMYECKUX TEPMHHOB U MOHATHUI: )KU3Hb, KJIETKA, OPraHU3M, METa00JIU3M
(oOMEH BemiecTB M NMPEBpPALIEHUE SHEPIUH), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBas OpPraHU3aLUsl JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHUSA), HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE;

YMEHHE WH3/1araTh OHOJOTMYECKHE TEOpHM (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHAas, IEHTpajlbHas J0rMa
MOJIEKYJIApHO# Onosorun), 3akoHsl (I'. Menaens, T. Moprana, H. U. BaBunoBa) u ydenus (o meHTpax MHOTO0Opa3us u
MPOUCXOXKJIEHUS KyJNbTypHBIX pacteHudt H. W. BaBunoma), ompenensiTh TIpaHULbl WX TPUMEHUMOCTH K KUBBIM
CUCTEMAM;

yYMEHHUE BIAJETh METOJIAMHU HayYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U ONUCAHNE KUBBIX CHCTEM, IPOIIECCOB
W SBJIICHWI, OpraHu3alus M TMPOBEICHUE OMOJIOIMYECKOr0 3KCIEPUMEHTA, BBIABUKEHUE THUIOTE3bl, BBISIBICHHE
3aBUCUMOCTH MEXAY MCCIEAYyEeMbIMH  BEJIUYMHAMH, OOBSCHEHHE TOJYYEHHBIX PE3YyJbTaTOB, HCIOJIb30BAHHBIX
HAy4YHBIX MIOHATHIA, TEOPUN U 3aKOHOB, YMEHUE JEJIaTh BBIBOJbI HA OCHOBAHUY TOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYILIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPUOT M DJYKAPUOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB W MPEBPALLEHUS HSHEPrUM B KIIETKE,
(¢oTOoCHHTE3a, IJJACTUYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MMHTO3a, MeHo03a, OIUIOJIOTBOPEHUS,
Pa3MHOXEHUS, UHANBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

yYMEHHE MPUMEHSTH MMOJTYYSHHbIE 3HAHUS ISl OOBSICHEHUS OMOJOTHYECKUX MPOLECCOB U SBJICHUM, I MPUHITUS
MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOM KH3HU C LIETbI0 oOecreueHus: 6€30MacHOCTH CBOETO 3/I0POBbS U 37J0POBBS
OKpPY>KaIOIIUX JIFOJIeH, COOMIOEHUSI HOPM TI'pPaMOTHOIO MOBEIEHHUS B OKpYKaloIlled MpUPOJHOUN cpene, MOHWMaHue
HEOOXOJAMMOCTA MCHOJIb30BaHUS JTOCTHXKEHUM COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH Il PalUMOHAIBHOIO
MIPUPOJONOIB30BAHUS;
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YMEHHE peliaTh 3JeMEHTapHble TC€HETUYECKHE 3aJaud Ha MOHO- W JAUTHOPUIHOE CKPEIIMBAHME, CIETUICHHOE
HaclleIOBaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPEIIMBAHMS AJISl MPEICKa3aHusl HACIEJOBAHUS MPHU3HAKOB Y
OpTraHU3MOB;

yYMEHHE BBIMOJIHATH J1a00paTOpHbIE W TMpakTUYecKhue paboThl, COOM0AaTh MpaBWia Mpu paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATh HH(DOPMAINIO OHOTOTHUECKOTO COJIEPKaHus, BKIIOYAIOITYIO
TIICEB/IOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHUKOB (CpelcTBa MaccOoBOM HH(OpMaIuM, HayYHO-TIOMYJISPHBIE
MaTepUabl), STUYECKUE ACTIEKTHI COBPEMEHHBIX HCCIIEI0BaHNN B OMOIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHMS, 0000111asi OMOJIOrMYECKYI0 HHPOPMALIUIO U3
HECKOJIbKMX NCTOYHUKOB, TPAMOTHO KCIIOJIb30BaTh MOHITHIHBIN anmapaT OHOJIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOECHHUS yueOHOTo npenmMera «buonorusy ¢ 11 knacce NOIXKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJM OMOJOTMU B CHUCTEME HAy4YHOI'O 3HAHUS E€CTECTBEHHBIX HAyK, B
(OpMHPOBAaHUM COBPEMEHHOM €CTECTBEHHO- HAyYHOM KapTHMHbBI MHUpa M HAyYHOIO MMPOBO33PEHMs, O BKIJIAJE
POCCHUHCKHX U 3apyOCKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON TPaMOTHOCTH Ye€JIOBEKa IS
pelIeHus KU3HECHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEPKaHNE OMOJOTHYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJIALNS, T€HOPOH, IBOJIIOLINSA,
JBYDKYIIUE CUIbl ((pakTOpbI) SBOJIOLMH, MPUCIOCOOJIEHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, IKOJIOTHUYECKUE
dakTopel, SKOCHUCTEMa, NPOAYIEHTHl, KOHCYMEHTHI, PEAYLEHTHI, LEMU TMHUTaHUs, OKOJOTHUYecKas MHpaMUa,
ouoreolieHo3, ouocdepa;

YMEHHME u3Jlaratb OHOJOTHYecKHe Teopuu (3BoJdroLUOHHAs Teopusi Y. JlapBuHa, CHUHTETHUYECKas Teopus
ABOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbiiieBoro cxoactsa K. M. Bapa, uepenoBaHust raBHbIX HANpaBJICHUNH U
myteit aBosmroruu A. H. CeseprioBa, yuenus o 6uocdepe B. . BepHaackoro), onpeaensiTh TpaHUIBI UX TPUMEHUMOCTH
K KUBBIM CHCTEMAaM;

yYMEHHE BJIaJeTh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOEHUE U ONMCAHUE KUBBIX CUCTEM, IIPOIIECCOB
W SBICHUH, OpraHu3alus W TMPOBEICHHE OMOJOTHYECKOTO JKCIIEPUMEHTA, BBIABM)KCHHUE THIOTE3bl, BBISBICHUE
3aBHCHMOCTH MEXIY UCCIETyeMbIMU BEIMYMHAMHE, OOBSICHEHHE MOTYYSHHBIX PE3yIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX
MOHSTHUI, TEOPUI U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAaHUH MOJYUYEHHBIX PE3yJIbTaTOB;
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YMEHHE BBIJCIATh CYIIECTBEHHBIE TMPU3HAKA CTPOCHUS OHOJOTHYECKUX OOBEKTOB: BHUAOB, MOITYJISIIHA,
IPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIIEHO30B M 3KOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000Pa30BaHMsl, IPUCIIOCOOICHHOCTH OPTaHU3MOB, ICHCTBUS SKOJIOTHUECKUX
(GakTOpOB Ha OpraHuM3Mbl, MEPEHOCa BEUIECTB M IMOTOKA YHEPTHMH B SKOCHUCTEMAaX, AHTPOMOTEHHBIX W3MEHEHUU B
AKOCHUCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB 1 OMOTCOXUMHUUYECKHX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHSTH TOJIYICHHBIC 3HAHUS JIJIs1 OOBSICHCHUSI OMOJIOTHYECKUX MPOIIECCOB W SIBJICHUM, VISl TIPUHSTHS
MPAaKTHYECKUX PEIICHUI B TIOBCETHEBHOW >KM3HU C IEIbI0 0OecIeueHus] OE30MacHOCTH CBOETO 37I0POBBS U 30POBbS
OKpYKaIOIIUX JIIOJIeH, COOMIOJEHUSI HOPM I'PaMOTHOIO IOBEIEHHUS B OKpYXarolled MpUpPOAHOHN cpene, MOHMMaHue
HEO0OXOIMMOCTH UCTIOIB30BaHUS JOCTH)KEHUN COBPEMEHHOM OMOJIOTHH TSl palliOHAILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHE pEelIaTh dJIEeMEHTapHble OMOJIOTWYECKHE 3a7aud, COCTABJISATh CXEMBI MEPEHOCAa BEIIECTB W DHEPIHU B
AKOCUCTEMax (LIeTH MUTAHUS );

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

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO OMOIOTUYECKOTO COACPIKAHUS, BKIFOYAIOIIYIO
TICEBJOHAYYHbIE 3HAHUS W3 PAa3IMYHBIX MCTOYHHMKOB (CpeIcTBa MaccoBOW WHGOpPMAIMU, HAYYHO-TIOMYJISPHBIC
MaTepHuabl), pacCMaTPUBATh II100aJIbHBIE YKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIICHUIO K
HHUM COOCTBEHHYIO TTO3UITHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMUCbMEHHBIE U YCTHBIE COOOIIEHUs], 0000111asi OMOIOTHYECKY0 HH(POPMALIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCITIOJIb30BaTh MOHITHIHBIN anmapaT OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM nugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTuueckue (uucpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! bronoris kax Hayka 10 2 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 X 12
MBHIE CHOTCME! M HX Oprettusatutt https://m.eds00.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHUYECKUI COCTAaB U CTPOSHHE KIIETKU 8 3 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 AKHSHCCATENBHOCTS KICTKA 14 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHME U MHANBUIYAIbHOE Pa3BUTHE bu6mmoreka [IOK
) 12 2
OpPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTE 18 3 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3MoB. OCHOBBI 10 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka I[IOK
8 P 8
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 0 12
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11 KIIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uppossbie
Ne i/ P Konrtpoasubie | Ilpakrunuyeckue (1uubp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 €] 0 16 1 2
BOTOHOMHA DHOTOTIA https://m.edsoo.ru/7f4lcc74
5 Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA 16 1 bubnuoreka [IOK
3emiie https://m.edsoo.ru/7f41cc74
1 Bu6mnoteka IIOK
3 O 8 2
PTAHHSMBL H OKpYIaiotiaz cpeia https://m.edsoo.ru/7f4lcc74
1 Bu6mnoteka IIOK
4 Coo6 16
000111eCTBAa U SKOJIOTMYECKUE CUCTEMBI https://m.edsoo.ru/7FA1ccT4
5 I'eneTtuka, cemexums. buorexunonoruu. 12 1 4 bubmorexa [IOK
https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 4 9
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6orios A.M. u npyrue
/Mloxn pen. [Taceunuka B.B., Akiinoneproe o0miecTBo «M3maTenbcTBo
«IIpocsemieHue»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyoros A.M. u npyrue
/Mlon pen. [Taceununka B.B., AkuimonepHoe o61mecTBo «M3aaTenbeTBo

«HpOCBGHIGHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISL

1. buonorus 10 xn./ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap. /mox pex. [Taceunnka

2.1. buonorus 11 xn./ Ilaceunuk B.B., Kamenckuii A.A., Pyorios A.M. u np.

/mon pen. Ilaceunuka

3.buonorust B Tabnmumax 6-11 kmaccel. CrpaBouHoe mocodue. ABTopbsl- coctaButenu T.A. Kosmosa, B.C.

Kyumenko



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

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET



bubmoreka 1OK ; https://edsoo.ru/; http://resh.edu.ru/ ; Odunmaneusie padotrer Cratl'pan 2023-2024 y4eOHbIN TOA

(3amanus u otBeThI) (e0braz.ru); Yuurensm - Poccuiickast 3iekTpoHHas mkoja (resh.edu.ru)


http://resh.edu.ru/




