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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMBbl IO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JUISI OTIPECIICHHS
MOJIX0JI0B K (POPMUPOBAHUIO COJICPIKAHUS YICOHOTO MpeaMeTa « BHOIoTHs COCTaBIIIN:
koHuenryaibHbie mojoxeHus PI'OC COO o B3anM0o00yCIOBICHHOCTH IIEJIEH, COJIepKaHus,
pe3yJIbTaTOB 00yUYeHUS ¥ TPEOOBAHUH K YPOBHIO IIOJITOTOBKU BBIMTYCKHHUKOB, TTOJIOKEHUS 00
00IIKX 1ENSIX U MPUHITUIIAX, XapPAKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oopazoBanus B Poccuiickoit denepaiinu, a Tak:Ke MOJT0KEHUS O crieiupuke OUoIoruHy,
e€ 3HaYCHUHU B IMO3HAHUH KMBOW MPUPOJIBI M 0OOECIICYCHUH CYIIECTBOBAHUS YEIIOBEYECKOTO
obmiectBa. CorimacHO Ha3BaHHBIM MOJIOKEHHSIM, OIPEIeSICHbl OCHOBHbIE (DYHKIIH MTPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6uosioruu AaéT NpeacTaBiIeHUE O LEeNsIX, 00 00mieil ctpaTteruu o0ydeHus,
BOCIIUTAHMS U Pa3BUTHUS O0YYAIOIIUXCS CpeACTBaMU yueOHOTro npeamera «bruomorusy,
ompezenseT o0s3aTeIbHOe MPEIMETHOE COJIepKaHue, ero CTPYKTYPY, pacipeaeacHue mno
paszenaM u TeMaM, peKOMEHIyEMYIO I10CIIEJOBATEIbHOCTD U3YUEHHs y4eOHOT0 MaTepualia ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JTOTMKH 00pa30BaTeIbLHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaromXCsl.

B nporpamme 1o 610JI0ruy TakKe YUUTHIBAIOTCS TPEOOBAHMS K IIJIAHUPYEMbBIM JIMYHOCTHBIM,
MeTanpeMETHBIM U PEAMETHBIM pe3yiibTaTaM 00y4eHUs B (POPMUPOBAHUN OCHOBHBIX BHJ/IOB
y4eOHO-1103HaBaTEIbHOMN 1A TeIbHOCTH/yUeOHBIX IeHCTBUIA 00yYaroIINXCsl IO OCBOSHHIO
CofIepKaHMs OMOJIOTHYECKOTO 00pa30BaHus.

B mporpamme no 6monoruu (1011 kimaccsl, 6a30BBIi YpOBEHB) PeaTM30BaH MPUHITHIT
MIPEEMCTBEHHOCTH B U3yYEHHUH OMOJIOTHH, OJaroaaps 4eMy B Heil MpocMaTpUBaeTCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHMIA, CBA3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTALUN JTMYHOCTH, IKOJIOTUYECKOTO MBIIIIEHUS,
IpeJCTaBICHUI O 3J0POBOM 00pa3e KU3HU U OEpEKHBIM OTHOIIEHUEM K OKPY KAIOLIEH
npupoHoii cpene. [loaTromy Hapsay ¢ H3ydeHHEM O0IIEOMOTOTUUECKIX TEOPHid, a TAKKE
3HAaHUH O CTPOCHUU KMBBIX CUCTEM PAa3HOI'0 PAHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IIPOLIECCOB B MPOTrpaMMe 110 OMOJIOTUH yAE€TI€HO BHUMAaHUE UCIOIb30BAaHUIO MOJTyUYEHHBIX
3HAaHUH B MMOBCETHEBHOM JKU3HU JJIS peIIeHUs IPUKIAIHBIX 33/]]a4, B TOM YHCIe: MPO(UIaKTUKH
HaCJIEICTBEHHBIX 3a00JI€BaHUI YeI0BEKa, MEAUKO-TEHETUUECKOTO KOHCYIbTUPOBAHUS,
000CHOBaHUS HKOJIOTHUECKH 11eJIECO00Pa3HOT0 MOBEICHUS B OKpYXKaoleil MpUpoIHOH cpere,
aHaJIM3a BIMSHUS XO35IMICTBEHHOM E€ATEIbHOCTH YEJI0BEKAa Ha COCTOSIHUE PUPOIHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIaJHON HANpaBJIEHHOCTH y4eOHOTrO
npenMera «buonorus» npoauKToOBaHO HEOOXOJUMOCTHIO 00ECTIEUeHHS! YCIOBUM I pellleHus
OJTHOM M3 aKTyaJIbHBIX 33/1a4 LIKOJBEHOTO OMOJIOTNYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
(dbopMupoBaHUE y 00yJaromMXCsl CHIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM TMHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

Buornorus Ha ypoBHe cpeqHero o01miero o0pa3oBaHus 3aHUMAET BaxkHOe MecTo. OHa
oOecnieunBaeT (hopMHUpOBaHHUE y O0yUaIOUINXCS MPEICTaBICHUM 0 HAyYHON KapTHHE MHUpa,
pacupsieT 1 0000I11aeT 3HaHUA O KHUBOU MPUPOJIE, €€ OTIMUYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpTaHu3aIlH U dBOJIOIHHU, CO3aET YCIOBUS JIJIS: TIO3HAHMS 3aKOHOB KHUBOW TIPUPOJIBI,
¢dopmupoBaHus GYHKIIMOHAIHHON IPAMOTHOCTH, HABBIKOB 3/10pOBOT0 U Oe30macHoro odpasa
KU3HU, SKOJOTUYCCKOIO MBIIIJICHUS, HIEHHOCTHOI'O OTHOIICHUA K JKUBOM Ipupoac U 4CJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTHS IMEET TaKXKe JJIsl PEIICHHs] BOCITUTATENIbHBIX U Pa3BUBAIOIINX
3a/1a4y CpeHero 001ero oopa3oBaHus, COIMATU3aINK o0yJatomuxcs. M3yuenue onomoruu
obecrieunBaeT ycnoBus A (GOPMUPOBAHMS HHTEIUIEKTYIbHBIX, KOMMYHHUKAIIHOHHBIX U
MH(OPMaLIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET MHTETPALlUU
OMOJIOTUYECKHNX 3HAHUH C MPEACTABICHUSIMU U3 APYTUX YIeOHBIX TPEIMETOB, B YACTHOCTH,



¢u3uku, xumun u reorpaduu. HazpanHble OJI0XKEHUS O TPeJHA3HAYCHUH y4eOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JIJIsl ONIPEIETICHUS MMOAX0A0B K 0TOOPY U CTPYKTYPHUPOBAHHUIO
€ro coziepKaHusl, MPEICTaBICHHOTO B IIpOrpamMmMe Mo OHOJIOTHH.

OT160p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
HO3UINHA KyJIBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPHIM 00yYarONIHecs TOKHBI
OCBOMTb 3HAHUS U YMEHUS, 3HAUUMBbIE JUTsl POpMUPOBaHUS 0OIIEH KyIbTYpBbI, ONPEACIISIONIIE
a/IeKBaTHOE MOBEICHNUE YEJIOBEKa B OKPYIKAIOIIEel MPUPOJHON cpelie, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM JKU3HU U MIPAKTHYECKOH JesaTeabHocTH. Oco00e MECTO B ATOM CUCTEME 3HAHMIA
3aHMMAIOT JIEMEHTHI COIEPKaHMUs1, KOTOPBIE CITy’KaT OCHOBOW ISl (hOpMUPOBaHUS
NpeJCTaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MUPa M LIEHHOCTHBIX
OPHEHTALUSX JINYHOCTH, CIIOCOOCTBYIOIINX T'YMAaHU3AIMU OMOJIOTHYECKOr0 00pa30BaHUsL.

CrpykTypupoBaHHe COJepKaHusl y4eOHOro MaTepHala B IporpaMmme no OHoIoruu
OCYILECTBIICHO C Y4ETOM ITPUOPUTETHOTO 3HAUEHHSI 3HAHUI 00 OTIMYUTEIILHBIX OCOOCHHOCTAX
JKUBOU IIPUPOJBL, O €€ YPOBHEBOM OpraHU3alvy U SBOJIIOLHMUA. B COOTBETCTBUM C 3TUM B
CTPYKTYpe yueOHOro npeamera «bronorusy» BbIAEICHBI CIEYIOIINE COAEPKATEIIbHbIE JIUHUU:
«buonorus kak Hayka. MeTo1bl HAyYHOTO TIO3HaHU», «KieTka kak OMojoruyeckast CHCTeMa,
«OpranusM Kak 6uosiorndeckas cucrema», «Crucrema 1 MHOroo0pasue OpraHn4eckoro MUpay,
«OBOJIIOLIMS )KUBOH MPUPOAB», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTUY.

Lens uzyuyenust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
00y4JaroIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIHOHATBHON OpraHU3aIMH KUBBIX CUCTEM
pa3HOro paHra u NpuOOPETeHNE YMEHUN UCTIONB30BaATh 3TH 3HAHMS JIJIsl TPAaMOTHBIX JICHCTBUM B
OTHOIIEHUH O0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenu usyueHus: yueoHoro npeamera «buonorusp» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM ciaelyroIuX 3a/1au:

OCBOCHME 00YYAIOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSX, YUCHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTe3aX, MPaBUIIaX, CIIyKaIIMX OCHOBOH I (HOPMUPOBAHHS
IIPEJICTaBICHUN O €CTECTBEHHO-HAyYHON KapTHHE MUPa, O METOJlaX Hay4YHOI'O IIO3HAHMSI,
CTPOEHUH, MHOT000pa3uu 1 0COOEHHOCTSX JKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alllu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

dbopmupoBaHKe y 00YyJarOIINXCSI MO3HABATEIBHBIX, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIliecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISI/IOB,
UJICW U MOJIXOJ0B K U3YUYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALNY;

CTaHOBJIEHHE Y 00yyaroluxcs 001el KyJIbTypbl, PyHKIIMOHAIBHON IPaMOTHOCTH, pa3BUTHE
YMEHUI OOBSCHATH U OLIEHUBATh SBJICHHS OKPY>KaIOLIEr0 MUPa )KUBOM MPUPO/IbI HA OCHOBAaHUU
3HaHWUU U OTBITA, MOJIYYEHHBIX IPU U3YYEHUH OMOJIOTUH;

dbopMupoBaHUEe y 00YJAIOIIMXCS YMEHUN WILTIOCTPUPOBATh 3HAU€HNE OMOIOTHUECKUX 3HAHUN B
MPaKTUYECKON JEATETLHOCTH YEJI0BEKa, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U
arpoOMOTEXHOIIOTU;

BOCIIUTaHHE YOKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YE€TIOBEKOM >KUBOM MPUPO/IBI,
HE00X0JUMOCTH OepeKHOT0 OTHOIICHUSI K HeH, COOIIOIEHNS STHUYECKUX HOPM MPU IPOBEICHUH
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHHE EHHOCTU OMOJIOTMYECKUX 3HAHUM [Tl TOBBIILIEHUS! YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEeHEeHHEe MPUOOPETEHHBIX 3HAHUH U YMEHHI B TOBCEAHEBHOM XKHU3HH IS OLIEHKU
HOCJIEICTBUM CBOEH AEATENBHOCTH 110 OTHOLICHUIO K OKPYKAIOLIEH cpele, COOCTBEHHOMY
3J10pOBbI0, 000OCHOBAHHE U COOIIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.



B cucreme cpennero obiero oopazoBanus «buosnorus», nsydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 0053aTEIBHBIM y4EOHBIM ITPEAMETOM, BXOISIINM B COCTaB MMPEIMETHON 00JIacTH
«EcTecTBeHHO-HAYYHBIE ITPEIMETHI.

Jis u3yuenust 6Mooruy Ha 6a30BOM YpPOBHE CpeIHEro o01iero oopazoBaHus OTBOAUTCS 68
yacoB: B 10 kiracce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hepemto). st
Oonee yrimyOIeHHOTO N3y4eHHsI OMOJIOTHH OBUTO J00aBiieHO 1Mo | Yacy Ha u3yueHue OUoIoruu B
10 knu B 11 knacce



COAEPKXAHUE OBYUYEHUSA
10 KJIACC
Tema 1. Bnosorus kak Hayka. 1 yac

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMU
€CTECTBEHHBIMH HayKkaMH, ¢puiiocopueil, STUKOH, 3cTeTUKOI U mpaBoM. Pois Gnosoruu B
(bopMHpOBaHNU COBPEMEHHON HAY4YHOH KapTHHBI Mupa. CucTtemMa OHMONIOTHYECKUX HAYK.

MeTo/p1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMICAHNUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.
Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[TpakTaeckas padorta Ne 1. «Vcmonp30BaHUE pa3TUYIHBIX METOJIOB MPU U3yYICHUU
OHOJIOTUYECKUX 00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M X OpPraHu3anus. 2 4

JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus Ononorun. OTINYNE )KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOBI.

CaoiicTBa 6rocHUCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3alui OMOCUCTEM: MOJICKYJISIPHBIH,
KJICTOYHBIH, TKAHEBBII, OPraHU3MEHHBIH, MTOMYJISIIIUOHHO-BHIOBON, SKOCHCTEMHBIT
(OmoreoneHOTHYECKHiT ), OMOCEpPHBIN.

JdemoHcTpaumuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», « Y POBHH OPraHU3ALNH KUBOW IPUPOIBI».
O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XumMuveckuii cocTaB U cCTPOeHHeE KJIETKH. 154

XHUMHUYECKUM COCTaB KIIETKH. XUMHUYECKHE JICMEHTHI: MAaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. Bona
U MHUHCPAJIbHLIC BCIICCTBA.

@OYHKIMY BOJbI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOTro OasiaHca.

benku. CoctaB u cTpoeHue 0e1KoB. AMMHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
3aMEHUMbIE AMUHOKHCIOTEl. AMMHOKHUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpbl OETKOBOM
MOJIEKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue karanusaTopsl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTD,
cybcrparHas cneunduaHocts. Kopepmentsl. Butamunsl. OTinuunst pepMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aToOpPOB.

YrneBompl: MOHOCaxapu bl (TIOK03a, prud03a 1 e30Kkcupr003a), Jrucaxapuasl (caxaposa,
JIAKTO03a) U MOJIMCaXapuabl (Kpaxmal, TITUKOTeH, IeJUTi003a). buonornueckue GyHKIIUU
YTJIEBOIOB.

Jlunuasl: Tpuraunepusl, pochonunuasl, crepousl. 'uapodunsHo-ruapodoOHbIe CBOMCTBA.
buonoruueckue ¢pynkuuu nunuaos. CpaBHEHUE YIJIEBOJOB, OCIKOB U JIMIUJIOB KaK HCTOYHUKOB
DHEPIHUH.



Hyxneunossie kucnotsl: JIHK u PHK. HykieoTnasl — MOHOMEpPBI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u pynkunu JIHK. Ctpoenune u pynkuun PHK. Buast PHK. AT®: crpoenue u
byHKIMN.

[lutonorus — Hayka o kieTke. Knerounas Teopust — mpuMep B3aMMOACHCTBHS UIeH U (PaKTOB B
HAy4YHOM ITIO3HaHUU. MeTObI U3yUeHUs KIECTKH.

Knerka kak nenocTHas xuBas cucrema. O0I1mue npu3Haky KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosiekyibl JJHK kak renernueckmii ammapar, cuctemMa CHHTE3a Oeka.

Tunsl KIETOK: 3yKapuoTUUecKas U npokapuoTruueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckoi kinetku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapuOTHIECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs CTCHKA, TTIMKOKAINKC, UX (YHKLIUH.
[Tna3maTtuueckas MeMOpana, e€ cBoiicTBa U pyHkiuu. L{uTomnazma u e€ opraHOUIbI.
Onnomem6Opanubie opranous! kietku: JI1C, anmapar ['onbmxu, muzocomsl. [loryaBToHOMHBIE
OpraHoOubl KJIIETKH: MUTOXOHAPUH, IIacTUAbL. [IponcxoxieHne MUTOXOHIPUI U TUIACTUL.
Buner minactun. HememOpanHbie OpraHOU/IbI KJIETKH: pUOOCOMBI, KIIE€TOYHBIN IIEHTP, IEHTPHOIH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKU. BritoueHus.

Snpo — perynsTopHsIii HeHTp KiIeTku. CTpoeHue sapa: sjaepHas 000JI0uKa, KapuoIia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.
JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, . Yorcon, @. Kpuk,
M. YVunkunc, P. ®panxnun, K. M. bap.

I[I/Ial"paMMLIZ «PacnpeﬂeneHI/Ie XUMHYECKHUX 3JIEMEHTOB B HEXKHUBOM IIpHUPOICH, «PacnpeneneHHe
XHMHYSCKHX 3JIEMEHTOB B JKHBOM IIpupoac».

Tabmuupl u cxemsl: «Ileproanyeckast TabaUIa XMMUYECKHUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJIbI
BOJIbDY, «buocunTe3 O6enkay, «CTpoeHue MoJeKyibl 0enka», «CTpoenue hpepMeHTay,
«Hyxknennossie kucnotel. IHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuoTHYECKOU
KIeTKn», «CTpoeHue )KMBOTHOM KIIeTKW», «CTpoeHue pacTUTENbHOMN KiIeTKn», « CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHE AApa KIETKN», «YTIEBOABDY, «JIumuabm.

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, 000py10BaHUE JJIsl IPOBEACHH HAOIOIEHNUA,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUATIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «M3yueHne kaTaTuTHUECKONH aKTUBHOCTH (PepMEHTOB (Ha IpUMeEpe
aMHJIa3bl WM KaTanasbl)».

JlaGopaTtopHnast pabota Ne 2. «3yueHue CTpoeHus KIETOK paCTEHUH, )KUBOTHBIX U OAKTEPHil IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHEY.

Tema 4. KKusHeaeaTeIbHOCTh KJIeTKH. 15 9

OOMeH BemecTB, WK META00U3M. ACCUMIIISINS (TUIACTUYECKH OOMEH) U TUCCUMUIISITUS
(oHEpreTUUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO MpoIiecca MeTabonmu3ma. Posb 3akoHOB
COXpaHEHHS BEIIEeCTB M YHEPTUU B TOHUMAHUU METa00IM3Ma.

Tumnber oOMeHa BemecTB: aBTOTPOdHBIN U reTepoTpodHbIi. Poib hepMeHTOB B 0OMEHE BElecTB
Y TIPEBPAILlEHUH SHEPTUH B KIIETKE.



®otocunTe3. CBeToBast ¥ TeMHOBas (pa3bl porocuHTe3a. Peakunu GporocuHTesa.
DddexkTuBHOCTL HOoTOCHHTE3a. 3HaUeHNEe (HOTOCHHTE3A IS )KU3HHU Ha 3emiie. BiausiHue yciioBuid
cpeabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH y KYJIbTYpPHBIX PACTEHU.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaueHuEe XeMOCHHTE3a JIJIS )KU3HH Ha 3emIle.

DHepreTuyeckuii 0OMeH B KIIeTKe. Paciieruienue BenecTs, BbIICICHHE U aKKyMYJTHPOBaHUE
SHEPrUM B KJIETKE. DTallbl SHEPreTHIeckoro ooMeHa. [ ukonus. bpokeHue u ero BUIIBI.
KucnopomHoe okuciieHue, WM KieTouyHoe abixanue. OkuciurensHoe pochopruipoBaHue.
O} PeKTUBHOCTH SHEPTreTHIECKOTO 0OMEHa.

Peakuuu marpuynoro cunresa. ['enerndeckas napopmanus u JJHK. Peanuszanuuns renernueckon
nH(popMmaluu B KJIeTKe. [ eHeTHYeCKnii KoJ1 M ero CBOKCTBA. TpaHCKPHUIIIIHUS — MAaTPUIHBIN
cunte3 PHK. Tpancnsamus — 6nocunTe3 Oenka. Jransl TpaHchsiuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢popmbl sxu3au — BUpychl. Mctopust oTkpsiTHst Bupycos (. 1. iBaHOBCKMiA).
OcCo0eHHOCTH CTPOEHUS U KU3HEHHOTO LIMKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX U 4€JIOBEKa, BhI3bIBacMble BUpycamu. Bupyc nmmyHozaedunura yenoseka (BUY) —
B030yaurens CIINIa. OOpaTHas TpaHCKpUIILM, peBepTa3a u uHrerpasa. [Ipodunakruxa
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JleMoHCTpanum:
IToptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuiel 1 cxeMbl: « Tumnel muTaHusy, «Metabomuzm», « MUTOXOHIPUSD», « JHEPTETUUECKUI
obMen», «Xoporutact», «®@orocurresy, «Ctpoerune [JHK», «CtpoeHne u GyHKIIMOHUPOBAHUE
reHa», «Cunres Oemnkay, «l'eneTnueckuii koay, «Bupycen», «bakrepuodaruy», «CtpoeHue u
*u3HeHHbIH nuki Bupyca CI11/]a, 6axrepuodaray, «Permkarus JJHK».

O6opynoBanue: mogenu-anmuinkanuu «Y npoenue JJHK u tpanckpunuus», «buocunres 0enkay,
«Ctpoenue KIeTKu», mojenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKEeHHE U HHAUBUAYAJIBbHOEC PAa3BUTHE OPraHU3MOB. 124

KrneTouHslii UK, WU )KU3HEHHBIN UK KieTku. MHTepdasa u mutos. [Ipoueccsr,
nporekaronue B uHTepgase. Perumkanus — peakius marpuunoro cunresa JJHK. Crpoenune
XpoMocoM. XpOMOCOMHBINA HAOOP — KapHOTHUTI. JIUTUTOMAHBIN U TalIOUIHBIH XPOMOCOMHBIE
Habopbl. XpomaTuasl. [{lutonornyeckue OCHOBBI Pa3MHOXKEHUS U UHIMBUIYATBHOTO Pa3BUTHS
OpraHu3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipouecchl, mpoucxoasiume Ha pa3HbIX CTaIUsAX
MHUTO3a. BUOIOrMYeCcKU CMBICII MUTO3a.

[Tporpammupyemasi rubesb KJIETKH — alonTo3.

CDOpMBI Pa3MHOKCHH OPTaHU3MOB: 0ecIoI0€ | IMOJI0BOE. Bugst Oecronoro Pa3MHOKCHU:
JCJIICHUEC HaABOEC, ITIOYKOBAHHUEC OAHO- U MHOTI'OKJICTOYHBIX, cnopoo6pasoBaHI/Ie, BE€Ir¢TaTUBHOC
Pa3MHOKCHHC. I/ICKyCCTBeHHOC KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC JIS1 CCIICKIIUU.

ITonoBoe Pa3MHOKCHHE, €TO OTIIUYHUA OT OecnoJioro.

Meiio3. Craauu meriosa. [Ipoueccsl, npoucxoasume Ha craausx menosa. [loBegenne xpomocom
B Meiio3e. Kpoccunrosep. buonornueckuii cMbici U 3HaU€HUE MEH03a.

["ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10/10BBIE JK€I€3BI:
CEeMEHHUKHU U snyHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIIepMaTo30H/,
ANUIIEKIIETKA) — ClIepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK 1
cnepmaro3zonoB. Omnonorsopenue. [laprenorenes.

WNunuBuayanbHOe pa3BUTHE (OHTOreHE3). DMOpHOHATBHOE pa3BUTHE (AMOpPHOTeHe3). DTallbl
IMOPHOHAILHOTO PA3BUTHUS Y TTO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHUE, TACTPYJISIIHS, OPraHOTEHES.



[TocToMOproHaNBHOE pa3BUTHE. THUITBI TOCTAMOPHOHAEHOTO PA3BUTHS: MIPSMOE, HEMPIMOE
(mmumHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH
BpPOXKJIEHHBIE YPOJCTBA.

Poctu Pa3sBUTHUC paCTCHI/Iﬁ. OnrorecHes IBCTKOBOI'O PaCTCHUA: CTPOCHNUC CEMCHU, CTaAUN
Pa3BUTHA.

JleMoHCTpanum:

Tabmuibl 1 cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «/[BOIHOE OIIIOJOTBOPEHHE Y
LBETKOBBIX PacTeHUI», «BereraTuBHOE pa3MHOXKEHUE PACTEHUI, «/leeHne KIIeTKu
OaxTepuii», «CTpoeHne MOJIO0BBIX KIETOK», «CTpoeHrEe XpOMOCOMBI», «Ki1eTouHbII UKD,
«Pemukanus JJTHK», «Mutosy, «Meiio3y, «IIpsimoe u Henpsimoe pa3Butue», «I'amerorenes y
MJIEKONUTAIOLIUX U YeJI0BEKa», K OCHOBHBIE CTa UM OHTOTE€HE3a».

O06opyaoBaHue: MUKPOCKOII, MUKponpenapatbl «CriepMaTo30H1bl MICKOITUTAIONIETOY,
«SlinexneTka miekonuTaroero», «Kapuokunes B KJIeTkax KOpeIka JIyKa», MarHUTHast
MoeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U MpaKTH4YecKHe padoThi:

JlaGopaTtopnast pabora Ne 3. «HabmrogeHue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIIpEapaTax.

JlaboparopHas pabota Ne 4. «M3yueHne cTpoeHHUs MOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHBOCTH OPraHu3MoB. 18 u

[Ipeamer u 3agaun reHeTUKH. VICTOpuUs pa3BUTHsI TeHETUKH. PoJb TUTOIOTHH ¥ SMOPHOJIOTHH B
CTAHOBJICHUU T€HETHKHU. BKJ1al pOCCUMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHUE TCHETHUKH.
MeToapl TeHETHKH (THOPUI0IOTHUSCKHUH, IIMTONCHETHICCKUN, MOJICKYJISPHO-TCHETHYCCKHUH ).
OCHOBHBIE TEHETHUUECKHUE MOHATHS. [ eHeTHYecKasi CUMBOJIMKA, UCTIOJb3yeMasl B CXeMax
CKpEIBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB, ycTaHOBIeHHBIE ['. MeHnnenem. MoHorubpuiHoe
CKpeluBaHue. 3aKOH eAMHO00pa3us ruOpUI0B MEpBOro mokoneHus. [IpaBuno noMMHUPOBaHUS.
3aKoH paciIeryieHus MpU3HaKkoB. [ umore3a yuctorsl ramer. [lonHoe 1 HemomHOoe
JoMHHHpOBaHue. J[UrubpuaHOe CKpellMBaHre. 3aKOH HE3aBUCHMOTO HACTIEI0BaHUS
MpU3HAKOB. [{[uTOreHeTnyecKkre OCHOBBI TUTHOPUTHOTO CKPEITUBAaHUS. AHATU3UPYIOIIEe
CKpelMBaHue. Mcnonb30BaHne aHATU3UPYIOLIETO CKPELIUBAHUS IS ONPEIEIEHUs TeHOTHIIA
0coou.

CueruieHHOE HacienoBanue npusHakoB. Pabota T. Moprana 1o ciierieHHOMY HaclieJOBaHUIO
reHoB. HapyuieHue cuensieHusi TeHOB B pe3yJibTaTe KpOCCUHTOBEpPA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHE KapThI.

I'enernka mona. XpoMOCOMHOE OIpPEIETIEHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporameTHbie opranu3Mel. HacienoBanre Npu3HAKOB, CLIETVIEHHBIX C
IIOJIOM.

W3meHunBOCTh. BUJIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAsA. Poib cpeibl B
HEHACJIeJICTBEHHONW U3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALIMOHHON N3MEHYHBOCTH.
Bapuanuonsslil psaa u BapuanmoHnHas kpusas. Hopma peakunu npusHaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnenctBeHHas, WM TeHOTHIINYECKAs, H3MEHUMBOCTh. KOMOMHATUBHAS H3MEHUYMBOCTE. Melio3
Y TIOJIOBOY TIPOIECC — OCHOBA KOMOMHATUBHON M3MEHUNBOCTH. MyTallMOHHAs H3MEHYHBOCTb.
Knaccudukanus MyTtanuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. HacToTa M MPUYMHBI MyTallUH.
Myrtarenusbie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM n3MenunBoctu H. U.
Basuiona.



BHeﬂHepHaﬂ HaCJICACTBEHHOCTh U UBMCHYHNBOCTD.

['enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA:
Te€HEaTOTHICCKUN, OJTM3HEIIOBBIHN, IIMTOTEHETUICCKUM, OMOXUMUYECKHH, MOJIEKYIISIPHO-
reHetudyeckuii. COBpeMEHHOE ONpeIeJICHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHIIMPOBaHKE, B TOM 4Kciie ¢ momoinbio [11[P-ananu3a. HacnencTBennsie 3a00eBaHus
YeIIOBEKa: TeHHbIE 00JIe3HH, 0OJIE3HU C HACIEACTBEHHOMN MPEpacioioKeHHOCTHIO,
XpoMocoMHBIe 0osie3HH. CoMaTHYeCKHe U reHepaTUBHbBIE MyTaluK. CTBOJIOBBIE KIIETKH.
[TpunIUIB! 310pOBOro 00pa3a KU3HHU, JUATHOCTHKH, TPOMUIAKTUKA U JICUCHHS] TCHETUYECKUX
OoJie3Heil. MeTMKO-reHeTHYECKOE KOHCYJIbTHPOBaHNEe. 3HAYCHHE MEIUIIMHCKON TeHETUKH B
MPEIOTBPALICHUH U JICUCHUU TEHETUIECKIX 3a00JICBAaHUN YeIOBEKa.

JdemoHcTpanmuu:

[Toptpetsr: I'. Menpaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Ta6muipl U cxembl: «K MOHOTHOPHIHOE CKPEITUBAHUE U €TI0 IIUTOICHETHYECKass OCHOBAY, «3aKOH
pacCIIEIUICHHSI U €r0 IUTOTCHETHYECKas OCHOBa», «3aKOH YUCTOTHI raMeTy, «luruopumnoe
CKpenuBaHuey, «LluToornueckre OCHOBBI TUTHOPHIHOTO CKPEIIUBAHM, «Meito3y,
«B3anmoielicTBHUE aJJIEIbHBIX TEHOBY, «| eHeTuUeCKrne KapThl pACTCHUM, KUBOTHBIX U
yesoBekay, «I eHeTrka nona», «3aKOHOMEPHOCTH HACJIEAOBaHUSI, CIIEIIJIEHHOTO C TTOJIOMY,
«KapuoTumnsl 4enoBeka U >KUBOTHBIX», « Buibl m3aMeHunBoCTHY, « MoanpukamoHHas
U3MEHYHMBOCTHY, «HacnenoBanue pesyc-hakropay, «['eHeTHKa rpyIin KpoBu», « MyTalimoHHas
N3MEHUNBOCTD).

O06opynoBaHue: MoeIu-anuinKanuu «MoHoruopugHoe ckpermmBanme», «Henomxoe
JIOMUHUPOBaHUEY, «/lurnbpuanoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U
MuKponpenapat «po3oduna» (Hopma, MyTanuu GOpMbI KPBIIIHEB U OKPACKH TeJa), repoapuit
«I"opox 1moceBHOI».

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlabopaTtopHast padota Ne 5. «3yueHue pe3yibTaTOB MOHOTHOPUTHOTO M TUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPEIapaTaxy.

JlabopaTtopHnast padota Ne 6. «3yueHne Moau(PpUKAIIMOHHON U3MEHUYUBOCTH, TTIOCTPOEHUE
BapHAIIMOHHOTO PsAJia U BapUAIIMOHHOMN KPUBOW.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uisl Ha TOTOBBIX MUKPOTIpErapaTaxy.
[TpakTrueckas padota Ne 2. «CocTaBieHUe U aHaIU3 POAOCIOBHBIX YETOBEKa.
Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUM. S U

Cenexnuus Kak Hayka U Iporecc. 3apoKIEHUE CEIEKINN U fomecTukanus. Yuenue H. 1.
BasuiioBa o 11eHTpax NpoMCXO0KIEHUS 1 MHOI000pa3us KyJIbTYPHBIX pacTeHUH. L{eHTpbI
IIPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNleKIMU. MacCoBBI M MHIMBHUYaJIbHBIH OTOOPHI B CENEKIIUU
pacTeHui u )kUBOTHBIX. OlleHKa 3KcTephepa. bIu3KopoIcTBEHHOE CKpelBaHe — MHOPUAMHT.
Yucras nuaud. CKpeluBaHie YUCTHIX TUHUNA. ['eTepo3uc, nim rubpuaHas cuia.
Hepoacrsennoe ckpenuBanue — aytOpuaunr. Otnanénnas rudpuan3anus u e€ yCcrexu.

M cKycCTBEHHBINM MyTareHes3 U MOJIyYeHUe TOJIUIIIONA0B. JIOCTHKEHNS CEJIEKIIUU PACTEHMUI,
KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonorus kak oTpacips MPOU3BOJCTBA. [ eHHAs MH)KEHEpHsl. DTallbl CO3/1aHus
pexomOunanTHOM /IHK u Tpancrennsix opranusmos. Kierounas unxenepus. Knerounsie
KyJbTYpbl. MUKPOKIIOHAJIbHOE Pa3MHOKeHUE pacTeHui. KiloHMpoBaHUE BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO03SMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe U aTHYeckue mpodiemsl. MO —
TFeHEeTUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.



JleMoHCTpamuu:
[Toptpetsr: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuip! U cxembl: KapTa «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTCHUI,
«ITopoapl JOMaIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHUI», «OTaanéHHas
rubpuauzanusny», «Padoter akanemruka M. @. MBanoBay, «[lomumionaus», « O0BEKTHI
ouorexHonoruny, «Kierounsie KyabTyphl U KJIOHUpOBaHUE», « KOHCTpyHpoBaHue U nepeHoc
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUI0JJOB U KOPHEILIOI0B TUKHUX (DOPM U KYJIBTYPHBIX COPTOB PACTEHUI,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTCHUSD).

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

Okckypeust «OCHOBHBIE METOIBI M TOCTHKEHUS CEJICKLIUU PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIHIO, TUIEMEHHYIO (DepMy, COPTOUCIIBLITATEILHBIA YUYaCTOK, B TEIUTHYHOE
X035IUCTBO, 1a00PAaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Conep:xkanue o0pazoBaHus

11 knace, 68 yacos (2 yaca B He1eJ110)
IBOJIIOIUSA (314)
Tema 10. PazBuTHe 3BOJIOUMOHHBIX M. (5 1)
JlokazaTenbCcTBa BOIIOIUHN

Bo3HMKHOBEHME U Pa3BUTHE IBOIIOLUOHHBIX IIPEICTaBICHUNA. DBONMIOIMOHHAs Teopus JKaHa
barucra Jlamapka. Yapn3 JlapBuH u ero Teopus MpoucxoxaeHus BU10B. CHHTETUYECKast TEOPHS
sBosronu. JlokasarenscTBa 3Bomtonuu. Bua. Kpurepun Buga. I[lomynsamus — ctpykTypHas
€IMHUIIA BUJA, YJIEMEHTapHAs €AMHUIIA IBOJIIOLIUH.



Tema 11. MexaHu3MbI IBOJIOLUOHHOT0 npouecca. (10 u)

JBroKy1ue cuiibl 3BOIONKU. POJIb NI3MEHUMBOCTH B 3BOJIIOIIMOHHOM Tpolnecce. EcTecTBeHHbIN
0TOOp — HaMpaBISIOMUN (HAaKTOP IBOMIOIHH. DOPMBI €CTECTBEHHOT'O 0TOOpA B TOMYJISIIIHSIX.
Wzonsuust — sBomormoHHbINA hakTop. [Ipucnoco01eHHOCTh — pe3ynbTaT NeUcTBUsS (aKTOPOB
sBoonnu. BumoobpazoBanue. OCHOBHBIE HAIIPABJICHUS YBOJIIOIIMOHHOTO MPOIIecca.
buonornueckuii mporpecc U OMOJIOTHUECKHI perpecc.

Tema 12. Bo3HUKHOBEeHHUE KM3HH Ha 3emure. (2 )

PazButne HpeI[CTaBJ'IeHI/Iﬁ O BOBHHMKHOBCHUHU KU3HU. COBpeMeHHHC B3TJ1s11bI HA BOSHUKHOBCHHEC
KH3HHU.

Tema 13. PazButue :ku3Hu Ha 3emJie. (8 1)

VY CII0)KHEHUE )KUBBIX OPraHU3MOB B IIPOLIECCE ABOIIOLMU. Pa3BUTHE )KM3HU B KPUIITO30€E,
najueo3oe, Me3030¢e, KaitHo30e. MHoroobpasue oprannueckoro mupa. 3uaueHue pador Kapia
Jlunnes. [Mpuanmne! cucrematuku. Kinaccudukaims opraHu3MoB.

Tema 14. IIpoucxo:kaeHue yeaoBeka. (6 4)

,Z[OKa?uaTCJH)CTBa MMPOUCXOKACHUA UCJIOBCKA OT JKUBOTHBIX. bmkaitmue POACTBCHHHUKHU
YeJI0BEKa Cpelid AKUBOTHBIX. OCHOBHBIE 3Tallbl HBOJIIOLMU ITpUMaTOB. [lepBbie mpeacTaBuTeNH
pona Homo. IlosiBnenne yenoBeka pazyMHOro. @akTopbl S3BOIIOLMY YesnoBeka. YenoBeyeckue
pacsl.

JleMoHCTpanun

Cxembl, TaOIUIBI, PUCYHKU U GoTorpaduu, WILTIOCTPUPYIONIKE: KPUTEPUHU BUAA (Ha pUMeEpe
Pa3HBIX TOPOJ OJTHOTO BUJA )KMBOTHBIX); ABMXKYIIIUE CHIIBI HBOJIFOIIMN; BOSHUKHOBEHUE U
MHOT000pa3ue NpucnocodIeHnil y pacTeHuil (Ha npuMepe KakTycoB, OpXHJIEH, JInaH U T. I1.) U
JKUBOTHBIX (Ha IIPUMEpPE JTapPBUHOBBIX BEIOPKOB); 00pa30BaHKE HOBBIX BUJIOB B PUPO/IC;
SBOJIIOIHIO PACTUTENILHOTO MHUPA; YBOJIOLIMIO )KUBOTHOTO MUPA; PEAKUE U MCUYE3AIOLINE BUIbI;
JBUKYIIUE CUIIbI aHTPOIIOTE€HE3a; IPOUCXOXkKACHHE YenoBeKka. Koyekuu okaMeHenocTen
(MCcKOTaeMbIX PacTeHUH U JKUBOTHBIX)

IIpakTyeckue padoTbI

1.  MNel«Apomopgo3sel y pacmenuti u uOuoadanmayuu y H#CUGOMHuIX»
2.  No2«Peuwenue 3a0au no pabome ¢ 2e0XpOHOI02UHECKOU Madauyei»
OCHOBBI OKOJIOTHUH (31 4)

Tema 15. Dkocucremsl. (16 4)

[Tpeamer skonoruu. Dxojoruueckue (akTopsl cpeabl. B3anmoneiicTBue MOmyJsIuid pa3HbIX
BUJ0B. KOHKYpeHIMs, XUIITHUYECTBO, Mapa3uTusM, cumonos. CooduectBa. DkocucteMsl. [ToTok
SHEPIuu M LEeNM NMUTaHus. JKojoruyeckas nupamuaa. buomacca. CpoiictBa skocucreM. CMeHa
DKOCUCTEM. ATPOLIEHO3BI.

Tema 16. Buocdepa. Oxpana ouocepsl. (4 1)

CoctaB u ¢ynkuuu Ouochepsl. Yuenue B. M. Bepnaackoro o Ouocdepe. Kpyrosopor
XUMHUYECKHX 3JIEMEHTOB. bruoreoxumuueckue mporeccel B 6nocdepe.

Tema 17. Bausinue 1esiTe1bHOCTH Yes10BeKa Ha Ouochepy. (11 u)
['moGanpHBIE 3KOIOTHYECKHE TTPOoOIeMbl. OOIIECTBO U OKPYXKAIOMIAsl Cpe/a.

IloBTOpenue u noaroroska Kk EI'J — 6 yacos

OCHOBHBIE TIOJI0KEHHUSI OMOJIOTUYECKUX TEOPHil, 3aKOHOB, TIPABUII,

3aKOHOMEPHOCTEH, HayUHBIX TUIIOTE3; CTPOCHHS U MTPU3HAKOB OMOIOTMYECKUX

00BEKTOB; CYHITHOCTH OMOJIOTHYECKHUX MPOLIECCOB U SIBJIIEHUI; 0COOEHHOCTEMH

CTPOEHMUS, )KU3HEEATEIILHOCTH OpraHu3Ma YeJI0OBeKa; TUTHEHUYECKHX HOPM U

IPaBUJI 3I0POBOTO 00pasa KU3HH.

KonTponb chopMHUpOBaHHOCTH pa3IUYHbBIX 00EYUYEOHBIX YMEHHUM U C1IOCOOOB JeCTBHI:



UCIIOJIb30BaHNE OMOJIOTMYECKON TEPMUHOJIOTHH; pACIIO3HABAHUE 0OBEKTOB KUBOM
MPUPOJIBI 110 OMKUCAHUIO U PUCYHKaM; 00BbsICHEHHE OMOJIOTHYECKUX MPOLIECCOB

U SIBJICHHI, UCTIONB3YS pa3InIHbIE CIIOCOOBI MpeACcTaBIeHUsI HHPOPMAITUU

(Tabmuna, rpaduk, cxema); yCTAaHOBJICHUE MPUYWHHO-CIICICTBEHHBIX CBS3CH;
[TpoBeneHmne cuHTe3a U aHAM3a, (HOPMYITHPOBAHKUE BHIBOJIOB; PEIICHHE KAaueCTBEHHBIX
Y KOJIMYECTBEHHBIX OMOJIOTUYECKUX 3a/1a4; UCIOIb30BaHUE TEOPETUUECKUX 3HAHUMN

B IPAKTUYECKOMN JAEATEIbHOCTH U MIOBCEAHEBHOM KU3HU.

JleMoHCTpanuu

Cxempbl, Tabnuubl ¥ Gororpaduu, WLTIOCTPUPYIOIINE: SKOJOTHUYECKHE (HAKTOPhl U UX BIUSHUE
Ha OpPraHU3Mbl; MEKBUIOBbIE OTHOILICHUS: MTAPA3UTU3M, XUITHHYECTBO, KOHKYPEHIUIO, CHMOHO3;
SAPYCHOCTh PACTUTEIBHOIO COOOIIECTBA; MHUILEBHIE IENU U CETH; HKOJIOTMUYECKYIO MUPaMHIY;
KpYyroBOpOT BEIIECTB M IIPEBPALICHUS SHEPrUM B 3KOCUCTEME; KapTa «3allOBEAHUKH U
3aka3znuku Poccuny. J{lunamuueckoe nocodue « TUnuuHbie OMOLIEHO3bI.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOI'MU HA
bA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30BAHUMA

CornacHo ®I'OC COO, ycraHaBiIMBaroTCsl Tp€OOBaHUS K PE3yJIbTaTaM OCBOCHUS
00yYaromyMUCs MPOrPaMM CPETHETO 001Iero 00pa3oBaHus: IUYHOCTHBIM, METANPEIMETHBIM U
MNPEAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType IUYHOCTHBIX pe3yJIbTaTOB OCBOCHMS IpeaMeTa «bHonorus» BbIIEIECHb
CJIEIyIOIINE COCTABISIONINE: OCO3HAHNE 00YUYaIOLUMUCS POCCUMCKON IpaxaaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEIICHUIO,
HaJIN4Yue MOTHBAITUU K 06y‘—IeHI/IIO 6I/IOJ'[OFI/II/I, HOEJICHANpaBJICHHOC pa3BUTHE BHYTPCHHUX
yOexIeHUH TMYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEN M UCTOPUUECKUX TPATUIIMNA Pa3BUTHUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaOIIUXCsl PyKOBOJICTBOBATHCS B
CBOEH JEATENBbHOCTH LICHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAMU, IIPUCYIIUMHU CUCTEME



OMOJIOru4YecKoro 00pa3zoBaHus, HATMYHUE YKOJIOTUIECKOTO MPABOCO3HAHHUS, CIOCOOHOCTH
CTaBUTH IICJIH M CTPOUTD KU3HECHHBIC TUTAHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «bruoorusy J0CTUTalTCs B €AMHCTBE YUeOHOM U
BOCIIMTATCILHOU ACATCIBHOCTH B COOTBCTCTBHUU C TPAAUIIUOHHBIMHA pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMU, IPUHSATHIMH B
o011ecTBe MpaBUJIaMH 1 HOPMAaMU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHMUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULIUY JTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IIPABOIOPSAKY, YETOBEKY TPyJa U CTapileMy MOKOJICHUIO, B3AUMHOTO
YBa)KEHUSI, OEPEIKHOr0 OTHOUICHHSI K KYJIBTYPHOMY HaCIEAUIO U TPAAULIUIM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpele.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « bronorus» JomKHbI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIMXCsl pYKOBOJICTBOBATHCS C(POPMUPOBAHHOW BHYTPEHHEH
MO3ULUEN JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALU, TIO3UTUBHBIX BHYTPEHHUX
yOexIeH!H, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM HEHHOCTSIM POCCUIICKOTO 00IIeCTBa,
pacIIMpeHNe KU3HEHHOTO OIIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PeaM3alii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTH IPAKIAHCKON TO3UIMN 00YYaIOIIErocs Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHA POCCUICKOro 00IIeCcTBa;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaKEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIbHOCTU IIpU CO3JaHUH y‘le6HBIX ITPOCKTOB,
PCIICHHUN yLIe6HI)IX 1 IO3HAaBATCJIbHBIX 3aJa4, BBIIIOJTHCHUU OMOJIOTMYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH OMPEIEIATH COOCTBEHHYIO MO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
JKU3HU U OOBIICHATH e€;

YMCHUC YUUTBIBATHL B CBOUX I[CflCTBI/IHX H€O6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O BSaI/IMOIIeﬁCTBI/Iﬂ
J'II-O,Z[GfI C pa3sHbIMHA y6e)KI[eHI/I$IMI/I, KYJbTYPHBIMU HCHHOCTAMU U CONUAJIBHBIM ITOJIOKCHUCM

TOTOBHOCTH K COTPYAHHUYCCTBY B IIPOUCCCEC COBMCCTHOT'O BBITIOJIHCHUSA y‘-IC6H]':>IX,
MMO3HABATCJIIbHBIX U UCCICAOBATCIIbCKUX 3ada4, YBAXKUTCIbHOI'O OTHOCHUA K MHCHUIO
OIIIOHCHTOB IIpU 06CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHUSA,

TFOTOBHOCTb K T'YMaHHUTAapHOU U BOJIOHTEPCKOU JI€ATEIIbHOCTH;
2) naTPUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHUCKOM IpaX1aHCKONW UAEHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapOy, YyBCTBAa OTBETCTBEHHOCTH Niepea PoamHOM, rop1oCTH 3a CBOM Kpai, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYPY, POLLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIECHHUE K IIPUPOJHOMY HACIIECAMIO U IIAMATHUKAM IIPUPOBI, JOCTUKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/JIE;

CIIOCOOHOCTH OLICHMBATh BKJIaJg pOCCHﬁCKHX y‘IéHLIX B CTAHOBJICHHUC U Pa3BUTUC 6I/IOJ'IOFI/II/I,
MMOHUMAaHUS 3HAYEeHUs OHOJIOTHH B O3HAHUH 3aKOHOB IpUPOALI, B )KU3HHU YCJIOBCKA U
COBpPCMECHHOTI'O O6II.[CCTB8.;

uzeitHast yOe:KIEHHOCTh, TOTOBHOCTH K CITy>K€HHUIO U 3anuTe OTeyecTBa, OTBETCTBEHHOCTh 32
ero cyapoy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUICKOT0O HApoAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;



CHOCOOHOCTH OLIEHUBATH CUTYAllUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJa/la B IOCTPOEHHE YCTOMUHUBOrO Oy IyIIEero;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTECIAM, CO3AaHUI0 CEMbU HA OCHOBC OCO3HAHHOI'O
IMPUHATHA IIEHHOCTEH CEMEHOM KM3HU B COOTBETCTBUH C TpaaulusAMHU HAPpOOOB POCCI/II/I;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

9CTCTUYCCKOC OTHOIICHUC K MUPY, BKIIIOYaA 3CTCTUKY 6BITa, HAay4YHOTI'O U TCXHUYCCKOI'O
TBOpPYECTBa, CIiopTa, Tpyaa, OGH.IGCTBCHHBIX OTHOI.HGHPIﬁ;

IIOHUMaHHEC SMOLIMOHAJIbHOI'O BOSﬂCﬁCTBHH JKUBOM MMpUupoAbl U eé IOEHHOCTH;,

TOTOBHOCTH K CAMOBBIPAKCHHUIO B Pa3HbIX BHAaX UCKYCCTBA, CTPEMIICHUC IIPOABJIATEL KAUCCTBA
TBOpquKOfI JIMYHOCTH,

5) puznveckoro BocnuTaHusA, POPMUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIIMOHAJIBLHOT0
Os1aronosyqusi:

INOHUMAaHME U pealin3alys 310poBoro u 0ezonacHoro o0pasa *HU3HH (310pOBOE NMUTAHHE,
COOJTIO/ICHNE TUTUEHUYECKHX TPABUII M HOPM, COQTAHCHPOBAHHBIA PEKUM 3aHITHN M OT]IbIXA,
peryisipHas pu3nveckas akTUBHOCTh), OEpeKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOT'O
OTHOIIEHHSI K COOCTBEHHOMY (PHU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO;

IMOHUMAaHHEC HCHHOCTHU IMPaBUJI HHAWBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0e301acHOTO IIOBCJACHUSA B
CUTyaluAax, yrpoKaromunx 310PpOBbI0 U JKU3HU JIIO,Z[@I‘/'I;

OCO3HaHUE NOCIEACTBUIA U HENPUATUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOIOJIs,
HapKOTHKOB, KypeHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IEHHOCTH MacTEepCTBa, TPYI0JI00HE;

TOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOIMYECKON U COLIMAIIbLHON HAIIPABJICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSITH TAKyIO
JCATEIIbHOCTD,

MHTEpEC K Pa3IMuHbIM chepam npodeccHOHANBHON AeITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayImel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUSA:

HKOJIOTMUYECKHU 1eI1ecO000pa3HOe OTHOIIEHHE K MPUPOAE KaK UICTOYHHUKY KU3HU Ha 3eMJle, OCHOBE
€€ CylLIeCTBOBAHUS;

IMMOBBIIICHUEC YPOBHSA 9KOJIOTUYECKOM KYJBTYPBI: HpI/IO6peTCHI/Ie OIIbITA INIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX HOCJ'IeI[CTBI/Iﬁ JJIA OKPY)I(aIOIHefI CpCabl;

OCO3HaHHE TJI00AIBLHOIO XapaKkTepa 3KOJIOTHICCKUX HpO6J'IeM n HYTCﬁ UX PCHICHUA,

CHOCOOHOCTH MCIIOJIb30BaTh MIPUOOpETaeMble IPU U3yUYSeHUH OMOJIOTUH 3HAHUS U YMEHUS NIPU
pemeHn: mpooIIeM, CBA3aHHBIX C PAIMOHATBHBIM MTPUPOIONIOE30BaHIEM (COOITIOICHUE TTPABIIT
MOBEJICHUS B IPUPOJIE, HAMPaBJIEHHBIX HAa COXPAaHEHNE PaBHOBECHUS B 3KOCUCTEMAX, OXpaHy
BUJIOB, 9KOCUCTEM, Orochepsl);

AKTHUBHOE HEMPUSITHE IEUCTBUM, IPUHOCIIINX BPE]l OKPY>KaIOIIEH MPUPOIHOM Cpelie, yMEHUE
MIPOTHO3UPOBATH HEOIATOTPUSITHBIC YKOJIOTUYECKUE TTOCIIEICTBHS MPEANPUHUMAEMBIX TeHCTBHI
U TIPEIOTBPAIIATh UX;



HaJIMYME Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPbI, OIIbITA
JIEATEIIbHOCTH AKOJOTMYECKOM HAMPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA UMH B
[I03HABATEJIbHON, KOMMYHHKAaTUBHOM U COLMAJIbHOM NMPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU JIESITETBHOCTH AKOJIOTMYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOLECTBEHHOM MPAKTUKHU, OCHOBAHHOT'O Ha UAJIOre KYJbTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHUE SA3bIKOBOM U YNTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJACUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHMe crenn(UKU OUOJIOTUH KaK HAyKH, OCO3HAHUS €€ posid B pOPMHUPOBAHUHT
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUU LIEJOCTHOIO MPEACTaBIEHUS 00 OKpYXKaroleM
MHpE KaK O €AMHCTBE MPHUPOJIbL, YeTIOBEKa M 0OIIECTBA, B IIO3HAHUH TPUPOTHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUU /ISl COBPEMEHHOM LIMBUIM3ALUU: 00eCTIeYeHUsl HOBOTO
YPOBHS Pa3BUTHUS MEAULIMHBI, CO3JaHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pelaTh
pecypcHble Tpo0IeMbl pa3BUTHSI YEJIOBEUECTBA, IOMCKA IyTeH BbIX0J1a U3 IN100aIbHbBIX
HKOJIOTMYECKUX MPOOsIeM U 00ecriedeHUs Iepexoia K yCTOMYMBOMY Pa3BUTHIO, pALlMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B IMOJyYEHUH OMOJIOTMYECKUX 3HAHUN B IIEIISX MOBBIIIEHUS OOIIEH
KyJbTYpPbl, €CTECTBEHHO-HAY4YHO! TPaMOTHOCTH, KaK COCTaBHON 4acTH (yHKIMOHAIBHOM
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi npu u3y4eHur OUOIJIOTHH;

MMOHUMaHUE CYITHOCTH METOJOB MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOIb30BATh MOJTy4aeMble 3HAHUS 71 aHANIM3a U OOBSICHEHHUS SIBIICHUN
OKPY’KaIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUE JeJIaTh 000CHOBAHHbBIE
3aKJIFOUEHUSI HA OCHOBE HAay4HBIX (DAKTOB U UMEIOIINXCS JAHHBIX C IEbI0 MOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CAMOCTOSATEIHFHO UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS
JUTSL pEIICHUs TPOOJIeM B PealbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHUEC ICHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBJIATH IPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTH M CLIOCOOHOCTH K HECTIPEPBIBHOMY O6p830BaHI/IIO u CaM006pa3OBaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHHUH 110 OMOJIOTHH B COOTBETCTBUH C KU3HECHHLIMHU HOTpC6HOCT$IMI/I.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yabTaThl OCBOEHUS yueOHOro npeamera «bronorush BKIIOYAKOT:
3HaYMMble JUI (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOINXCS MEKANCHUIUINHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPa)KaloIKe [IeIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieu(pHUKy METOI0B MO3HAHUS, UCIIOJb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTHs,
SBJIEHUE, MPOIIECC, CUCTeMa, HayYHbIN (haKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIieIoBaHKe, HaOII0IeHUe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIE
yueOHbIe AeicTBUs (IT03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), 00€CIIeUNBAIOIIIE
¢dopmupoBaHre PYHKIMOHATBHON IPAaMOTHOCTH M COLIMATBHON KOMIETEHIIUN 00yYarOLINXCs,
CIIOCOOHOCTH 00YUAIOUINXCS UCIIOJIB30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCaIbHbIE yUeOHbIe IEHCTBUS B TO3HABATEILHON U
COIIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIC Pe3yabTaThl OCBOSHUS MTPOTPaAMMBbI CPETHETO 001IeT0 00pa30BaHUs TOJKHBI
OTpaXKaTh:



OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH IEHiCTBUSIMH
1) 6a30BbIE JJOTHYECKHE AeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATh MPOOIIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh TIPYU OCBOCHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIIUICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHUS, Ki1accupuKauu, 0000IICHHS ), pACKPBIBATH CMBICII OMOJIOTHYECKUX TTOHITHI
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHSIMU );

OonpeacIATh HEIN ACATCIBHOCTH, 3aJaBas mapaMEeTpPbl U KPUTCPUHU UX JOCTUKCHUA, COOTHOCUTH
PE3YJIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LCJISIMU

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJIs1 O0bSICHEHHS (DAKTOB U SBJICHUIN )KUBOM MTPUPOJIBL;

CTPOUTB JIOTUYECKHUE PACCYKAECHUS (MHIYKTUBHBIE, 1eyKTUBHBIE, 10 aHAJIOI'UH), BBISBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAECMBIX SIBJICHUSX, (POPMYIHPOBATH BBIBOABI U
3aKIH0YCHUS;

MPUMEHATHh CXEMHO-MO/JIETIbHBIE CPEJCTBA JUIsl IPE/ICTABIICHUS CYLIECTBEHHBIX CBS3EH U
OTHONICHHU B U3y9aeMbIX OMOJIOTHIECKUX 00BEKTAX, a TAKXKE MPOTHBOPEUHIA Pa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh IJIaH peLIeHUs MPOOJIEMbI C YIETOM aHaM3a UMEIOITUXCS MATEPUATIbHBIX
HEMAaTEPUAIBbHBIX PECYPCOB;

BHOCUTDb KOPPCKTUBLI B ACATCIbHOCTh, OLICHUBATh COOTBCTCTBUC PC3YJILTATOB LCJISIM, OLICHUBATDH
PUCKHU MMOCJICICTBHI JACATCIIBHOCTH,

KOOPJMHHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBHSIX PeajbHOTO, BUPTYaJIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.
2) 6a30BbIe HCCJIEA0BATEILCKIE IEHCTBHA:

BJIa/IETh HABbIKAMH Y4eOHO-HCCIE0BATEIbCKOM U TPOEKTHOM 1eATEeTbHOCTH, HaBBIKAMHU
paspelieHus npodsiemM, CoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY ITOUCKY METOJI0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METO0B TO3HAHNS,

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI JCATCIBHOCTH I10 IMOJYUYCHHUIO HOBOI'O 3HAHUSA, €TO
HHTCpIIpCTAlluH, npeo6pa30BaHI/Ho U IPpUMCHCHUIO B y‘le6HBIX CUTyallusX, B TOM YHCJIC [IPU
CO3JJaHNHN y‘I€6HI)IX 1 COOMATIBHBIX ITPOCKTOB,

(GbopMHUPOBATH HAYYHBIN TUII MBITIUICHUSI, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHATUSAMU U METOJAMU;

CTaBUTH U (POPMYJIHMPOBATH COOCTBEHHBIE 3374l B 00Pa30BATEIHLHON NEATETLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIISITH IPUYMHHO-CIIECTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/]auy, BBIJIBUTaTh TUIIOTE3Y €€
peleHus, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKIEHUH, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH IMOJIYUCHHBIC B XOA€ PCHICHUA 3aJa4r PE3YJIbTAThI, KPUTHYCCKH OLUCHNBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHUC B HOBBIX YCJIOBUAX;

JAaBaTb OUCHKY HOBBIM CUTyallUIM, OLICHHUBATb HpHO6pCTéHHBII>i OIIBIT,

OCYIIECTBIISATH [IEJICHANPABICHHBIN MOMCK MIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS B
npodeccHoHaIbHYIO Cpeay;

YMETb NEPCHOCUTL 3HAHHWA B IMTO3HABATCIIbHYIO U ITPAKTUYCCKYIO obiactu KHU3HCACATCIIBHOCTH,



YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIZIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrnHAJIbHBIC ITOAXOAbI U PCHICHUS, CTABUTH HpO6JICMI>I n
3aaa4u, JOIMyCKArIHE aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(POpPMALIUHU (TeKCTe y4eOHOTr0 OCOOus, HayYyHO-
HOMYJIAPHOH JIuTEeparype, OMOJIOrMUECKUX CI0BapsAX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B IHTEpHETE), aHAM3UPOBATh MHPOPMAIIUIO Pa3IMUHBIX BUJIOB U GOPM
IIPEJICTaBICHNs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTS;

(bopMyIIMPOBATH 3aMPOCH] ¥ MPUMEHSAITH PA3TUIHBIC METO/IBI IPU TTOUCKE U 0TOOpE
OuoJIorMYecKo HHpOpMaIUK, HEOOXOAMMOM JIJIs1 BEITIOJIHEHHS YUEOHBIX 33/1a4;

HpI/IO6peTaTb OIIBIT MUCITOJIb30BaHUA I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHHX TeXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY daKTHBHOT'O UCITIOJIB30BAHUA PA3JIMIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTUMAIIbHYIO (hOpMY IIpeJICTaBIeHHs OMOI0rHYecKoi HHPOpMaLuu
(cxemsl, rpaduKH, TUarpaMMBbl, TaOIHIIBI, PUCYHKH U APYTOE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IMPU padOTE ¢ OMOIOTHUECKOM
UH(pOpMaIIKEH: TPUMEHSATh XUMHYECKUE, (PU3MYECKHE U MATEMAaTHYCCKIE 3HAKH U CUMBOJIBI,
dbopMyIibl, a0OpeBUaTYpy, HOMEHKIIATYPY, HCIIOIB30BaTh U MTPEOOPA30BEIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHMUS U 3aIIUTH HH(OpMAINK, HHPOPMALIMOHHON O€30MMacHOCTH
JIUYHOCTH.

OBJ1ajleHNe YHUBEPCATbLHBIMH KOMMYHHUKATHBHBIMH JICCTBHSIMH:
1) o6menmue:

OCYHICCTBJIATE KOMMYHHKAIIMKU BO BCCX C(bean JKU3HH, aAKTUBHO Y4aCTBOBATh B AUAJIOIC UJIN
JAUCKYCCHH 110 CYIICCTBY 06CY)KI[3€MOI>1 TCMBI (yMeHI/IC 3a1aBaTb BOIIPOCHI, BLICKA3bIBATDH
CYXKIACHUSA OTHOCHUTECIIbHO BBIITOJTHCHUA npennaraeMofI 3ala4M, YYUTBIBATb HHTCPCChI U
COr1aCOBaHHOCTD HOBI/ILII/Iﬁ APYrux y4aCTHUKOB AUAJIOTa UJIN I[I/ICKYCCI/II/I);

pacrno3HaBaTh HEBepOaJIbHbIE CpeICTBA OOLIEHUS, TOHUMATh 3HAUE€HNE COLMAIbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaINil, YMETh CMSTYaTh KOH(DIUKTHI U BECTU
MEPETOBOPBI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJIEHCTBHUS, TOHUMAaTh HAMEPEHUS APYTUX
Jro/ie, MPOSBIIATH YBAKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTHUHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.
2) COBMECTHAs AeATEIbHOCTh:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U HHIUBUAYaIbHON pabOThI MpU
peleHny OMOIOTHYEeCKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHUS TPYIITOBBIX
¢dbopM B3auMMOENCTBYS IPU peLIeHUH y4eOHOM 3a/1auH;

BbIOMpATh TEMAaTUKY U METO/bI COBMECTHBIX ACHCTBUI ¢ yUETOM OOLIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

MIPUHUMATH LIEJIA COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH IEUCTBHUS MO
€€ TOCTUKEHUIO: COCTABJIATH IJIaH JCUCTBUIN, PACIIPEAENATh POJIM C YUETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU pPaOOTHI;

OLCHUBATh KAYC€CTBO CBOCI'O BKIaJda U KaXXJ10Iro y4aCTHHUKAa KOMaHbI B 06HIPII>1 pE3YIbTAT MO
p8.3pa6OTaHHBIM KPUTCPUIM,



npeajiaratb HOBBIC IPOCKTEI, OLICHUBATh UACU C MO3ULIMHA HOBU3HLI, OPUTMHAJIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIIATH TO3UTHBHOE CTPATETHUECKOE TIOBEJICHUE B PA3JIMIHBIX CUTYAIHSIX, TIPOSBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

OBJiajileHie YHUBEPCATbLHBIMH PeryJIATHBHLIMH AeiCTBUSIMU:
1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS [Tl BBISIBIICHUS MPOOJIEM M UX PEIICHHS B )KU3HCHHBIX U
y4eOHBIX CUTYyaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIeBbIe U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUSIX U MOCTYIKAX 110 OTHOILIEHHUIO K )KMBOU MPUPOJIE, CBOEMY 37J0POBBIO U 370POBBIO
OKPYXKaIOIIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATH MMO3HABATCIIbHYIO JCATCIIbHOCTD, BLISAABJIATDH HpOGJIeMLI, CTaBUTDb
u (bOpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4u B 06p330BaTeHBHOﬁ JACATCIIBHOCTH U ) KU3HCHHBIX
CUTyalusx,

CaMOCTOSITENILHO COCTaBJIATH IUIaH PELICHUs MPOOJIEMBI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacumMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIICHUIO HIMPOKOM 3pYIULMH B pa3HbIX 00JIaCTsIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JAaBaTb OUCHKY HOBBIM CUTyallUAM, BHOCUTH KOPPCKTUBLI B ACATCIbHOCTb, OLICHUBATDH
COOTBCTCTBUC PC3YJIbTATOB LECIIAM;

BI1aACTh HABbIKaAaMH MO3HaBaTEIbHOM peq)HeKCI/II/I KaK OCO3HaHHd COBCPIIACMbBIX HeﬁCTBHﬁ u
MBICJIMTCJIBHBIX ITPOLECCOB, UX PE3YJILTATOB U OCHOBaHI/IfI, HCIIOJIB30BaTh HpI/IéMI)I pe(bJ'IGKCI/II/I
AJI1 OLICHKU CUTyaluu, B]':;I60p8. BCPHOI'O PCHICHUA;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHU)KECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX PH aHAJIU3€E PE3yJIbTaTOB ACITEIBHOCTH;
3) npunsiTHE cedsl M APYIHX:

NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATb CIIOCOOHOCTH TOHUMATh MHpP C TO3UIHUU APYTOT0O YCJIOBCKA.

MNPEAMETHBIE PE3YJBTATHBI

[TpenmerHsie pe3ynbraThl ocBoeHus mporpamMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT creruduieckue Jist yueOHoro npeamera «buonorus» Hay4dHbIe 3HAHUS, YMEHUS U
CHOCOOBI ACUCTBUH 110 OCBOGHUIO, UHTEPIIPETALIMH U PE0OPa30BaHHUIO 3HAHUH, BUJIBI



JEeSITeILHOCTH T10 MOJyYSHHIO HOBOTO 3HAHUS U IPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX Y4eOHBIX
CUTYyalMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHbIX ¢ Ouosoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00ydeHHs..

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipenameTa «buonorus» ¢ 10 knacce nOomKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOMN KapTUHBI MUPa U
HAYYHOTO MUPOBO33PEHHS, O BKJIa/I€ POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpP:KaHNe OMOIOTMUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
OpranusM, Metadbon3M (0OOMEH BEIIECTB U MPEeBpaIlleHHe SHEPTHH ), TOMEOCTa3
(camoperysius), ypoBHEBasi OpraHu3alns KUBBIX CUCTEM, CAMOBOCIIPOU3BE/ICHUE
(penpoayKuus), HacJIeCTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

YMEHHUE U3J1aratb OMOJIOrMYeCKre TEOpUH (KJIETOYHAsA, XPOMOCOMHAsA, MyTallUOHHAs,
[EHTpaJIbHAs IoTMa MOJIEKYJISIpHO# Onosnorun), 3akonsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 HeHTpax MHOrooOpa3us U MPOUCXOXKIEHHsI KyIbTypHbIX pacteHuil H. U.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMCHUC BJIAACTb MCTOAAaMHU HAYYHOI'O IIO3HAHUS B OHOJIOrUH: Ha6JIIOI[eHI/Ie N OIIMCAaHHUC KUBBIX
CUCTCM, ITPOLECCCOB U HBHGHHﬁ, OopraHu3anusa 1 IIpOBCACHUC OMOJIOIrNYECKOI0 OKCIICPUMCHTA,
BBIIBMOKCHUC T'MIIOTE3bI, BHISIBJICHUC 3aBUCUMOCTH MCXKIAY UCCICAYECMbBIMU BCIIMYMHAMU,
00BsACHEHHE IMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJb30BAHHbBIX HAYYHbIX HOHHTHﬁ, TeopI/II‘/‘I u
3aKOHOB, YMCHHE A€JIaTh BbIBOJAbI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIbTATOB,

YMEHHE BBIJICIIATH CYLIECTBEHHbIC IIPH3HAKU BUPYCOB, KIIETOK MPOKAPUOT U 3yKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOUYHBIX OPraHMU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHA BELIECTB U
HpEeBpALICHHS YHEPTUH B KIIETKe, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHIECKOro 0OMeHa,
XEMOCHHTE3a, MUTO34a, Meﬁ03a, OIINIOAOTBOPCHUS, Pa3MHOXKCHUSA, MHAWBHUAYAJIbHOI'O PAa3BUTHA
opraHusma (OHTOIeHe3);

YMEHHUE NPUMEHATh NOJTy4YeHHbIE 3HAHUS [T 00bSICHEHUS] OMOJIOTHUECKUX MPOLIECCOB U
SIBJIGHUH, JIJIsl IPUHATHUS PAKTUUECKUX PEIICHUH B TOBCEIHEBHOM )KM3HU C LIEJIbI0 00ecieueHus
0€30I1aCHOCTH CBOETO 3/I0POBbS U 37J0POBbsI OKPY KAIOIINX JIOAEH, COOII0ACHUS HOPM
IrPaMOTHOIO MTOBEICHUS B OKPYXKAIOIIe MPUPOAHON cpefie, TOHMMaHHe He00X0IMMOCTH
UCIIOJIb30BaHUS IOCTUKEHUN COBPEMEHHON OMOJIOTUN U OMOTEXHOJIOTUIA ISl pallMOHAIEHOTO
MIPUPOJOTIOIB30BAHMS;

YMCHUC pCHIATH 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3aJaU HA MOHO- U I[I/II"I/I6pI/I,Z[HOC CKpCHIMBAaHHC,
CIHCTIJICHHOC HACJICAOBAHHUEC, COCTABJIATh CXCMBI MOHOFI/I6pI/I)1HOFO CKpCIIUBaHUA IJIA
MNpEaACKa3aHUs HACIICAOBAHUA IIPU3HAKOB Y OPIraHU3MOB,

YMEHHE BBITIOIHATH JTa00paTOPHBIEC U MIPAKTHUECKHUE PabOThI, COOII0IaTh IpaBUiia Mpu padoTe ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYIOBaHUEM;

yYMEHHE KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMAITUIO OHMOJIOTHYECKOTO
COJIEpKaHUsI, BKITFOYAIOITYO TICEBIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeIcTBa
MaccoBOi MH(GOPMAIINU, HAYYHO-TIOMYJISIPHBIE MAaTEPUAIIbI), STUYECKUE ACTIEKTHI COBPEMEHHBIX
HCCIIeIOBAaHUH B OWOJIOTHH, MEAUITNHE, OMOTEXHOJIOTHH;

yYMEHHE C03/1aBaTh COOCTBEHHBIE MUChbMEHHBIE M YCTHBIE COOOIICHHS, 0000111ast OMOIOTHIECKYTO
WH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BATh MOHATUHHBIN anmapar
OMOJIOTHH.

[TpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOT0 nipenameTa «buonorus» ¢ 11 knacce nOMKHBI
OTpaXkaTh:



c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B GOPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYUHOM KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHHS, O BKJIa/Ie POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBaTh COIEPKAHME OMOIOTHYECKUX TEPMUHOB U MOHSATUI: BUJ, IOIYJISLINS,
reHo(OH/T, SBOJIIOINS, IBIKYIINE CUIIBI ((PAaKTOPBI) IBOIIOIMH, TPUCTIOCOOIEHHOCTh
OpraHu3MOB, BUI000pa30BaHKeE, IKOIOTHYeCKUe (HaKTOPBI, IKOCHCTEMA, IPOIYLICHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHWUs, YKOJOrHYecKas nupaMua, ouoreouenos, ouocgepa;

yMEHHE U3J1araTh Ouosiorndeckue Teopuu (3BoionnoHHas reopus Y. JlapBuHa, cMHTeTHYeCKast
TEOPHUsI IBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoacTsa K. M. bapa,
4yepenoBaHM TJIaBHBIX HaMpaBlieHui u myTei aBomoruu A. H. CesepiioBa, yuenus o 6uochepe
B. U. Bepnanckoro), onpeaensTb rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMCHUC BJIAACTb MCTOJAaMHU HAYYHOI'O ITIO3HAHUS B OHoJIOruu: Ha6JHOI[eHI/IC 1 OITMCAaHUEC )KUBBIX
CUCTEM, ITPOLECCOB HBHeHHﬁ, opranu3alus U IIPOBEACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBMOKCHUC I'MIIOTC3bI, BHISIBJICHUC 3aBUCUMOCTH MCKIY UCCIICAYCMbBIMU BCIIMYNHAMU,
00BsACHEHHE IMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJb30BAHHbIX HAYYHbIX HOHHTHﬁ, TeopI/II‘/‘I nu
3aKOHOB, YMCHHE [€JIaThb BbIBOJAbI HA OCHOBAHHWU ITOJIYUYCHHBIX PC3YJIbTATOB,

YMEHUE BBIJICIISATH CYIIECTBCHHBIC TPU3HAKH CTPOCHHUSI OMOJIOTUYECKUX OOBEKTOB: BUIIOB,
MOITYJISIHH, TPOYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIICHO30B U IKOCHCTEM,
0COOEHHOCTH TPOIIECCOB: HACIIEICTBEHHON H3MEHYMBOCTH, ECTECTBEHHOT'O 0TOOPA,
BUJI000pa30BaHus, IPUCIIOCOOICHHOCTH OPTraHU3MOB, JICHCTBUS IKOJIOTUICCKUX (DAKTOPOB Ha
OpraHu3MBbI, IEPEHOCA BEIIECTB U TIOTOKA SHEPTHU B IKOCUCTEMaX, aHTPOIIOTEHHBIX W3MEHEHHUI
B DKOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTC€OXHUMHUYECKUX ITHKJIOB B
ouocdepe;

YMEHUE NPUMEHATh MOJTy4YEeHHbIE 3HAHUS U1 00bsICHEHUS] OMOJIOTMUECKUX IPOLIECCOB U
SBJICHUH, JIJIsl IPUHATHUS IPAKTUUECKUX PELICHUH B TOBCEHEBHOM KU3HU C LIENIbI0 O0eCTIeueHUs
0€30I1aCHOCTH CBOETO 3/I0POBbsS U 37J0POBbsl OKPYIKAIOIIUX JOAEH, COOII0ACHUS HOPM
IrPaMOTHOIO MTOBE/ICHUS B OKPYXKalOIIe MPUPOAHON cpesie, TOHMMaHHe He00X0IMMOCTH
UCIOJIb30BAaHUS IOCTUKEHUH COBPEMEHHON OMOJIOTHH [T PalliOHAIBLHOIO
MIPUPOJOTIOIB30BAHMS;

YMEHHUE pelaTh 3JeMEeHTapHble OMOJIOrHYeCKHe 3a1a4H, COCTaBIATh CXEMBbI IEPEHOCA BEIECTB
Y DHEPIHH B SKOCUCTEMaX (LIeTH MUTaHUS);

YMEHHE BBINIOJHATH J1a00paTOPHBIE U IPAKTUUYECKHE PabOThI, COOJII0IaTh MpaBuia pu paborte ¢
y4eOHBIM U J1abopaTOpHBIM 000pYI0BAHUEM;

yMEHHE KPUTUYECKH OIEHUBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO OMOIOTUYECKOTO
COJIeprKaHusl, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3INYHBIX HCTOUHUKOB (CpeacTBa
MaccoBOl MH(GOpPMAIUHU, HAYYHO-TIOMYJISIPHBIE MaTepPUaIbl), pPACCMAaTPUBATh II100aTbHbBIE
HKOJIOTMUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHUE C03/1aBaTh COOCTBEHHBIE MUChbMEHHBIE M YCTHBIE COOOIICHHS, 0000111ast OMOJIOTHYECKYO
UH(OPMAIIHIO U3 HECKOIBKUX UCTOUYHHUKOB, TPAMOTHO HCIIOIH30BaTh MOHATHIHBIN ammapaT
OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
HanMeHOBAHHIE KoauuyecTBO 4acoB
Ne w/n | pasnenon u Tem JyieKTpoHHBbIE (HU(PPOBBIE)
= JlaGoparopHble o0pa3oBaTeJbLHBIE PECYPChI
NporpaMMbI Bcero paGOTI)I HpaKpaﬁoTbl P pecyp
1 Buonorus xak Hayka 1 0.5 Bromuozexa
y ' LIOK https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeEMEBI U 2 bubanoreka
UX OpraHu3aIusl LIOK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB 15 5 1 Bbubnuoreka
U CTPOCHUE KIIETKU LIOK https://m.edso00.ru/7f41¢c292
4 KusnenesaTeabHOCTD 15 bubnuoreka
KIICTKH IIOK https://m.edsoo.ru/7f41c292
Pa3smHoxeHue u
5 WHJIMBUIyaIbHOE 12 5 1 Bbubnuoreka
pa3BUTHE LIOK https://m.edso00.ru/7f41¢c292
OpraHu3MOB
HacnenctBeHHOCTH
6 U U3MEHUYUBOCTH 18 3 3,5 Brbmuorexa
’ ITOK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
Cenexnus
7 OpTaHU3MOB. 5 bubnuoteka
OcHOBBI LIOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHHA
8 PesepBHOE Bpemst 0 Bubmuorexa
p p IIOK https:/m.eds00.ru/7f41c292
OBHIEE KOJIMYECTBO 68 7 6
YACOB I10 ITPOI'PAMME




11 KUIIACC

HanMenoBanme Koau4vecTBO 4acoB

Ne /it | paszenor u Tem JuiekTpoHHbIE (HU(POBDbIE)

h pasi Beero Kontp. | IlpakTn o0pa3oBaTe/ibHbIE PECYPChI

TpOrpamMMel padoTsl | padoThI

1 DBOJIIOIIMOHHAS 15 1 bubnuoreka
OuoJtorus IHOK https://m.edsoo.ru/7f41cc74
Bo3uuknoBeHnue n Bu6

2 pa3BUTHE )KM3HU Ha 10 1 15 " HHOTeK_a

IIOK https://m.edsoo.ru/7f41cc74

3emie
Opranu3mMsl 1

3 OKpYyXaroIias cpea. 6 bubnuoreka
[poucxoxaenue LIOK https://m.edsoo.ru/7f41cc74
yesoBeKa
Coobmectsa bubmmorexa

4 OKOJIOTITIECKHE 31 1 IHOK https://m.edsoo.ru/7f41cc74
CHUCTEMBI

5 [ToBTOpEeHue u 6 bubnuoreka
noaroroska k OI'D IHOK https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO 68 9 25

YACOB I10 [TIPOT'PAMME '




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacce/ benses JI.K., Aemvmmi I'.M., Ky3nenosa JI.H. u npyrue; moa penakuuei
bensera JI.K., Iprmmmmna .M., AkiimonepHoe obiiectBo «M3naarensctBo «IIpocBerenne»

* buonorwus, 11 xnacc/ benses JI.K., boponun I1.M., IpiMmun .M. u apyrue; noa peaakuyen
bensesa I.K., Ipivmmma .M., Akunonepnoe obmiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

Meroanueckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru



