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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTUHU TEOPETUYECKYIO OCHOBY MJIS
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBWwIM: KOHUeNTyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIE, COAEp)KAaHMsI, PpPE3yJbTaToB OOydYeHHS U
TpeOOBaHUI K YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX LEIAX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenuduke OMoIOruu, e€ 3HaYCHUU B MO3HAHUM KUBOW MPHUPOABI U 00ECIICUCHUN
CYILECTBOBAaHUS 4YeNoBeYecKoro odmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS M Pa3BUTUA OOyYalOUIMXCS CpEACTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3yYEHUsI Y4EOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH 0Opa30BATEIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
NeATENbHOCTH/YUeOHbIX JCHCTBUN OOY4YaIOIIUXCSA IO OCBOEHHUIO COJIEpKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarojaps 4emy B He
IPOCMATpPUBAETCA HAMNpPaBICHHOCTh HAa pPAa3BUTHUE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, LEHHOCTHBIX
OpUEHTAlU JINYHOCTH, SKOJIOTMYECKOTr0 MBILUIEHUS, IPEACTABIEHHUI O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHueMm oOIIeOMOIOrMUYeCKUX TEOpUM, a TakyKe 3HAHUU O
CTPOEHUU JKMBBIX CUCTEM PA3HOI'O PAHra M CYILIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
NOJTyYEHHBIX 3HAHUI B TOBCEAHEBHOM MKU3HU JJIs PELICHUS NPUKIAJHbIX 3a/1a4, B
TOM YHCIie: NPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIUKO-
TE€HETHYECKOTrO KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTMYECKU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BJIUSIHUSL XO3SIMCTBEHHOM NE€ATEbHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCUCTEM. Y CWJICHHE BHUMAHUS K IPUKJIAJHON HAIPaBIEHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCIIOBHUH JIJISI PEIICHHSI OAHOM M3 aKTyaJbHBIX 3a]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tpeanosnaraer (GopMupoBaHue Yy  OOydYarOIIMXCS
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHMS 3aHUMAeT BaKHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOU KapTHUHE MHpA, pacIIUpsieT U 0000IIaeT 3HAHUS O KUBOW mpupone, eé
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCIIOBHUS ~ JUJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (popMupoBaHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTHUECKOTO MBITIUICHHS], [IGHHOCTHOTO OTHOIICHUS K KUBOUW MPUPOJIE
Y YETIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEIUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIE TOJTOXKEHHS O TPEIHA3HAYCHWH YIEOHOTO TpeaMeTa
«buonorus» COCTaBMIM OCHOBY IS ONpEICTICHUS IOAXOM0B K OTOOpPYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TMO3UIHUHA KYJIbTYPOCOOOPA3HOTO IOIX0JIa, B COOTBETCTBHM C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YelioBeKa B OKPYXKAIoIeld MPUPOIHON cpefie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
IIEHHOCTHBIX  OPHUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHH3AIluU
OMOJIOTNYECKOro 00pa3oBaHUS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUIUTEIBHBIX OCOOCHHOCTSX KUBOW MPHUPOABI, O €€ YPOBHEBON OpraHMU3aIliU U
ABONIIOIUHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CIEAYIOIINE CoepKaTeabHbie TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«IBOIIOIUS KUBON MPUPOJIBI», «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Heab u3ydenuss yueOHoro npeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ MNpUOOpEeTeHUuE YMEHHUH
UCIIONIb30BaTh ATH 3HAHUSA NJIi TPAMOTHBIX JIEUCTBHI B OTHOLIEHWH OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CIeurnBaETCs pEHICHUEM CIIEeIYIOIUX 3a/1a4:

OCBOCHHME OOYYAIOIUMHUCS CUCTEMbl 3HAHUN O OWOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHHU3allMU, BBLAAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OyYarolmMXCsl TMO3HABATENbHBIX, UHTEIJICKTYAJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCE aHAlU3a JAHHBIX O IMYTSAX PAa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WJEH M TOIXOJOB K H3YYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHWUW M OIBITa, IOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y OOy4YalOMIMXCS YMEHMH WIUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUNW B MPAKTUYECKOW JESITEIbHOCTU YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TMO3HAHUS YEIIOBEKOM KHUBOU
PUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIEHHUS K HEW, COOTIOICHUS DTHIECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUHN B TTOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKT
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS 00S3aTeNbHBIM yYE€OHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHEr0 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorum B (HOPMUPOBAHMH COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbnos, [{x. Yorcon nu ®@. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3AHUS.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoeHOTHYECKUit), OnocepHbIil.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduuHocts. KodepmeHnTsl. BuTaMuHbL
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUI0103a). buonornyeckue GyHKIUM yIiIeBOOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenue u pyukmun JJTHK. Ctpoenue n dynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »xuBasg cuctemMa. OOniMe NpHU3HAKM —KIIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. (OCHOBHBIC OTJIMYMUS PACTUTEIBHOM, >KUBOTHOM H
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['onbixu,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuiel u cxemsl: «llepuoandeckass TaOnuIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJieKyibl Boab, «bruocunres 6enka», «CTpoeHne MOJIEKYJIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIMMUab».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX W OAaKTEpHil MOJ] MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTabomu3M. AcCUMIIANMS (TUTAaCTUYECKUI OOMEH) |
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlECTB U MPEBPAICHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMoCHHTe3. XEeMOCHHTE3Upylolue OakTepruu. 3HaAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. bpokenne u ero Buabl. KHUCIOpOgHOE OKHUCICHHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum maTpuuHoro cuHresa. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«CtpoeHre U PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTudecKkud Kom,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JIumionaHsli M TAlUIOWJHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTJINYUS OT OECIIONIO0rO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA U SUYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHUW», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpellKa JyKa», MarHuTHas MOJEJb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYecKne padoThl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazButus reHeTuky. Pone nuronoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHETHKU (THOPUI0TOTUYECKUH,
[IUTOTEHETUYECKUMA, MOJICKYJISIpHO-TeHeTHUeCKHil). (OCHOBHBbIE T'€HETUYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokosneHus. IlpaBuno AOMUHMpOBaHUSA. 3aKOH pPacUICIUIEHUS MPU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JIJIsL OTIpeIeTICHHUs] TeHOTHIa 0COOM.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO T€HOB. HapyllleHue cuersieHust reHOB B pe3yJbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE OmpeAeieHue noyia. AyTOCOMbBI U MOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTuka
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHAsS
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAAOB B HaclieACcTBEHHON n3MeHunBoctu H. 1. BaBuiiosa.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEeKa: TCHCAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHIMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE rEeHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTtBennele 3a0o0jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeapacnoioxKEHHOCThIO, XPOMOCOMHbBIE OOJIe3HHU.
Comarnueckue H reHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuMHIMMBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ge @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTBI  ramer», «JlurubpuaHoe  CKpeEIIMBaHUEY,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLUEIUIEHHOrO ¢ mnoJiom», «KapuoTumsl dYenmoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonnoe nmomuHupoBanuey, «Jlurnbpumnoe ckpemmBanuey», «llepekpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IP030(HIIbI HA TOTOBBIX MUKpOMpenapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MpouCXOXKAEHUs JOMAIIHUX KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpeuuBanue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBAaHUE YHUCTBIX JIMHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciab IMPOU3BOACTBA. ['€HHAs WHXKEHEpHs. IDTaIlbl
co3ganusi pexkomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dtudyeckue  mpobmembl. ['MO - reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopo/ibl JOMalTHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOA0B M KOPHEIIIOMO0B JUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHS CEIEKLIMH DPAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOIIUOHHAS OHOJIOTHUS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W Pa3IM4Yusi ASMOPHOHOB pa3HBIX BHUIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OomononHast teopust Y. [lapBuna. Ilpeanochuiki BO3HUKHOBEHUSA
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3ot (CTID) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit orO0op — HampaBistonuii ¢dakrtop sBoionun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl ¥ UTMO0ATATITAIINH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BHUI000pa30BaHus: reorpadudeckoe, IKOJIOTHIECKOE.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnueit, K. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.
Tabnuiel u cxemsl: «Pa3BuTHE OpraHUYEcKOro MUpa Ha 3emiiey, «3apoIbIIIH

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
CyllecTBOBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOroodpasue COpTOB pPacTEHUI,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHUE», «IIpUCIIOCOOIEHHOCTh OPTAHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
KUBOTHBIX», Mojellb «OCHOBHbIE HAIPaBICHUS 3BOJIOLMHNY», O0BEMHAS MOJIETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Burue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

Jlabopatopnas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepuCcTUKa KJIUMara U T€OJOTMYECKUX MpoueccoB. OCHOBHBIE ATAllb
ABOJIIONMM PACTUTEIBLHOI'O M YKUBOTHOrO MHpa. ApoMopdo3bl Yy pacTeHUNl u
XKUBOTHBIX. [losiBIEHHE, paclBET U BBIMUPAHHE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECcKOro MHpPA KaK OTpake€HHe 3BOMONUU. (OCHOBHBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeTonbl H3ydeHHs aHTpororeHe3a. (CxoacrtBa u
pa3nuyus 4eIOBEKA U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJTOKEHHUE YETOBEKA.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HemoBeK
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pasymHbId. Haxojakm HMCKOMaeMblX OCTaTKOB, BpEeMs CYIIECTBOBaHMS, OOJACTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachkl:  E€BpPONEOUIHAs
(eBpasmiickasi),  HErpo-aBCTpajougHas  (dPKBaTOpuaidbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
OpraHu4yeckoro wMupa», «PacturenpbHas  KieTka», <OKuUBOTHas  KJETKaw,
«IIpokapuornueckas kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «JlpeBHeilmme moan», «IpeBHue moan», «llepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, IMUTEKAHTPOIA, HeaHJepTalblla, KPOMAaHbOHIIA), CJCNKU WU
n300pakeHUsT KaMEHHBIX OPYAWA TEpBOOBITHOIO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMBIX )KUBOTHBIX U PACTCHUII».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WJIA KpaeBEIUECKUN My3ei).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEMCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-Ty(henbkuy, «[lumessie memm.

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncy€T MIOTHOCTH MOMYJISUUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Okonornueckne cuctembl (dKocuctembl). [lomstme 00 »skocucreme W
ouoreoneHoze. @OYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcCHOBHBIE TIOKA3aTE€IW SKOCHUCTEMBI: Ouomacca, MNPOAYKIMSA. IKOJIOTHYECKHe
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
yCTOMYMBOCTh, CaMOperyJsinus, pazpurue. CyKieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE ~ DKOCUCTEMBI.  ATPO3KOCHCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'panunbl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJIb30BaHUE. JoCTXeHUs
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupongueie cooOmectBay, «llemu nutaHus», «IKOJIOTMYECKass MUpPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOi», «llouBa — BaxkHeMIIass cocTaBistomiast
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B 0uoceper», «KpyroBopor azora B IpUpOAE».

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOJUIEKIIUU «bHoleH03Y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIaM OJIHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiaMBalOTCs TpeOOBaHUA K pe3ylbTaTaM
OCBOEHHUSI  OOYYaIOIIMMHUCS MPOrpaMM  CpeIHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISAIONINE: OCO3HAHUE O0YJarONUMHCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJUIMN PA3BUTHS OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHATHIMU B OOINECTBE MpaBWUIaMU M HOPpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)XKCHHS, OEPEKHOI0 OTHOIIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHOW BHYTPECHHEW TO3WUIMEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCIIUTATEIbHOMN JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKON MAEATEIbHOCTH IMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATEJIBLHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBaXXUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUICKOM IPaKIaHCKOM UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpeEN
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOJTHOMY HACJICAUIO U IMaMSATHUKAM ITPUPO/IBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YETIOBEKA U COBPEMEHHOT'0 00IIIeCTBa;

ujenHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS I[EHHOCTEN CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIIBHOTO BO3/ICHCTBUS )KUBOM IPUPOJILI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanus3anus 370pOBOTO0 W 0e30MacHoro oobpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEeC K pazinuHbiM cepam mpodeccroHanbHON AEATETLHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pealn30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENpUsATHE JEHUCTBUM, NPUHOCIIIMX BpPEI  OKpYKalollen
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUSA MPEANPUHUMAEMBIX JEUCTBUM U IPEOTBPAIIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAESITEIbHOCTH dKOJIOTHUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBieHus 00 OKpYXKalollleM MHUPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHWE TEPCIIEKTHBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIApTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpYU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO U HCCIIENOBATEIbCKYIO ACSITEIbHOCTh MHIWBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTrHbie pe3ysbTaThl OCBOCHUSI yueOHOro mpeaMera «buoaorusy
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yYHUBEpCAJIIbHBIC Y4eOHbIe JeWCTBHsS (TIO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COLIMAJIBHOM KOMIIETEHIIMM OOYy4YaronIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOSATENTLHO  (QOPMYJNIMpPOBAaTH W AKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSTUSIMM);

OMpENEeNsATh LEeNU JAeATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITENBHOCTH C IOCTABIEHHBIMH LIETISAMMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB W SIBJICHHIA
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXJICHUs1 (UHAYKTUBHbBIC, JCAYKTUBHBIC, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3MYHbIE BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OMBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE€ WJEH, MPEIIaraTb OPUTrMHAJIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJOTHUYECKUX CIOBapiAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOIBI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOWpaTh  ONTUMaJbHYIO  (OpMYy  TIpEICTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUe 3HAKW U CUMBOJBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajgeHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY JIE/iCTBUAMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3HMIIMKN JIPYTUX YYACTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJICTh PA3TMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJEUCTBHS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpATh TEMATHKy W METOJIBI COBMECTHBIX JIEUCTBHHN C yd€TOM O0OIIuX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacnpenensTh poiu ¢ Y4E€TOM MHEHHUM Y4YaCTHHUKOB, OOCYXKIaTh pPe3yJbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IHUYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATENbHYIO JIEATEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TOBBIIIATHE CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOW  pEeQUIeKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHThl [JPYIrUX NpPU aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUN MO OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX y4EOHBIX CHUTyalUsiX, a TAKK€ B PeaJIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yJbTaThI MPEICTaBICHBI IO TOAaM 00yUYEHHUSI.

[IpenmeTHbIe pe3yNbTaThl OCBOECHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KApTHHBI MHpa M HAy4YHOTO MHMPOBO33PEHHMs, O BKJIAAE POCCUHUCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpallcHue
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OWOJOTMYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOrUU: HAOII0IEHHE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUA M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BELIECTB U MPEBpALEHUS PHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATh MOJIYyYEHHbIE 3HAHMS I OOBSCHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpele, MOHMMaHUE HEOOXOJMMOCTH MCIOJb30BaHUS JIOCTHUKEHUN
COBPEMEHHOM ounonoruu u OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUTMBAHMS IS TMpPECKa3aHusl HACIEIOBaHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHBIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJOTMYECKOIO COAEPKAHMS, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OUOJIOTMH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIs PEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpPKAHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLUEHTbl, [eNu IUTaHUusi,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bspa, uepenoBaHusi riaBHBIX HampaBiIeHUU U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. BepHanckoro),
OIPEAENISATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alusi U MpPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOMYyUYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUA M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa3oBaHUsl, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHATh NOJyYEHHbIC 3HAHUS AJIi OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB UM SIBJIICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHUMaHHEe HEOOXOIUMOCTH HCIHOJIb30BAaHUS JIOCTHXKEHUMN
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH JIaDOpaTOpPHbIE M NPAKTHUECKHE padOThl, COOMIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpPEICTBa MAacCOBOW MH(pOpMALMU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOIOrHYECKyI0 MH(POPMAIMIO U3 HECKOJIbKUX HCTOYHHMKOB, TPaMOTHO
UCIOJIb30BaTh MOHATHIHBIN anmnapaT OMOJIOTUU.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edso0.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmMeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHORKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUWE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprafisMbl  OKpYAIOILas cpea > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ccTA
bubmuorexa [IOK
> Peseperioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHre pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUN cOCTaB KJieTkU. Boaa u 1 bu6mmoreka [IOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa O

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nmoreka [IOK

8 Hyxentosbie kuciosl. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3ydEHUS bubmmorexa [IOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KreTka Kak 1enocTHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHUs KIETOK bub6mmorexa [IOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTiieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. JlaboparopHas Bu6morexa [IOK
15 pabora Ne 3 «Habmronenne Muro3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpernapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubnmnoreka [JOK
17 Tpancasumt — bnocurres benxa https://m.edsoch ru/863e796e
18 Hexnerounsie popmbl )xU3HU — bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
91 Jlaboparopuas pabora Ne 4 05 bu6muoteka LIOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NupuBuayansHOE pa3BUTHE bu6muoteka [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelMBaHue. 3aKoH
25 fe3a3ninfaoro Hef)cnneI OBaHHUS bubamorexa [IOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HaclIeOBaHHe
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpELUBaHUA y Ap030(HIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 T'enernka nmona. HacienoBanue bu6nmorexa LIOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHUCIUVICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

M3menuuBocts. HenacnencrBennas
M3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [IOK
30 Petieriia enosexa 1 https://m.eds00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [IOK
32 Cenekuus kak HayKa i Ipouece 1 https://m.eds00.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTus NpeacTaBiIeHUn 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JeMeHTapHast
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII:160pI;TopHI;51 pabota J]\T'e 1 1 0.5 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(akxTOpbI) IBOJTIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EctectBennslit 0TO0p U ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u mytu 1 bubnnorexa [IOK

MaKpO3BOJJIOIHNH

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl NPOUCXOKACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie 1o IpaM 1 bubnnoreka [JOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl HBOJIOLHMU
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) bubamorera LOK
https://m.edsoo0.ru/863eac2c
16 JBxymue cuiibl (haxTophl) bubnmoreka [JOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

https://m.edsoo.ru/863eafec

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUH U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 Buoriieckie gakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTE M POJHM OHOJIOTHH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTHHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (PyHKIIMOHATHFHOW TPAMOTHOCTH YeNOBEKa [JIsl PEIleHUs

JKM3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEp)KaHWE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: )KU3HB, KJIETKa, OpraHu3M; MeTaboian3M (0OMEH BEIIeCTB U
MpeBpallleHue HHEPruM), TOMEOocTa3 (caMoperynslus), YpOBHEBas
OpraHu3aIus >KMBBIX CHUCTEM, CAMOBOCHPOM3BEACHUE (PEIPOIYKLIHNS),

HAaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznaraTb OMOJOrMYECKUe TEOpUH (KJIETOUHAs, XpOMOCOMHas,
MytanuoHHas), 3akonsl (. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 LEHTpax MHOTO000pa3Hus M MPOUCXOXKICHHUS KyJIbTYpPHBIX
pactenuit H.M1. BaBunosa), onpenensite rpaHULlbl UX IPUMEHUMOCTH K

KHBBIM CUCTEMaM

YMeHue BIajeTh METOJAMH HAYYHOTO TIO3HAHHUS B OWOJOTHUH
(HabOyroicHNE W OINMCAHHME KXUBBIX CHUCTEM, IMPOIECCOB U SIBICHUU;
OpraHmW3aiusi W TMPOBEJICHUE OHMOJOTHYECKOTO  IKCIICPUMEHTA,
BBIBIDKCHHE  THUIOTE3BI;  BBIABICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMbIMH BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX IOHATHHA, TCOPHH W 3aKOHOB, yMCHHE

JACJIaTh BBIBOJIbBI HA OCHOBAHHUHU ITOJYYCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

Vmenue BBIICIIATE CYHICCTBCHHBIC IIPU3HAKKU BHPYCOB, KIICTOK
IOpOKApUOT MW JYKAPHOT, OJHOKJIICTOYHBIX MW  MHOI'OKJICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTH IpoucccoB obMeHa BCIICCTB n
NnpeBpalliCHUA DHCPIrun B KIICTKC, (pOTOCI/IHTe3a, MIaCTHYCCKOIro M
OHCEPIreTHYCCKOIO O6MeHa, XEMOCHHTEC34a, MHTO34a, MCﬁOSa,
OIJIOAOTBOPCHUA, Pa3MHOKCHUA, HHIAWBUAYAJIBHOT'O pa3sBUTHUA

opraHusma (OHTOTEHE3)




YMeHue [OpUMEHSATh IOJIyY€HHBbIE 3HaHUS A OOBSICHEHUS
OMOJIOTMYECKHUX IMPOLECCOB U SIBICHUH, JUIsI MPUHATHS MPAaKTUYECKUX
peleHuii B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JII0JIeH, COOIIOIEHUST HOPM
IrPaMOTHOIO IIOBEIEHUS B  OKpYXAlOLIEHd MNPUPOAHOM  Ccpere;
[IOHMMAaHHE HEOO0XO0AUMOCTH UCIOJIb30BaHUS JOCTUKEHU I
COBPEMEHHOM OHOJOrMM U OMOTEXHOJOIMM JUIsl pallOHaIbHOIO

[IPUPO/IONI0JIb30BAHNUS

VYmenue peiatb 3JICMCHTAPHBIC T'CHCTUYCCKUC 3ajaid Ha MOHO- U
I[I/IFI/I6pI/IIlHOG CKpCHIMBAHUC, CHCINICHHOC HACJICAOBAHHEC; COCTABJIATH
CXEMbI MOHOFI/I6pI/I)1HOFO CKpCIIBaHUA JIA MpEaACKa3aHusA

HacJeI0BaHUs MPU3HAKOB Y OpraHU3MOB

YMeHHe BBINOJHATH JIAOOpPATOpHBIE M TPAKTHYECKUE paboThI,
cobmoath TmpaBuia Tpu padboTre ¢ Y4eOHBIM M JTAOOPATOPHBIM

o0opynoBaHUEM

YMeHHe KpUTHYECKH OLEHHMBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNYECKOI0 COZIEPIKAHMs, BKIFOYAIOUIYIO TICEBJOHAYYHbIE 3HAHMS
U3 pa3nuuHbIX UcToyHNKOB (CMU, Hay4YHO-TIOMYIsIpHBIE MaTepHasbl);
TUYECKUE AaCMeKThl COBPEMEHHBIX HCCIIEOBAaHUM B OHoJOrUM,

MCOANIUHC, OHMOTEXHOJIOTNH

10

YMeHue co3naBath COOCTBEHHbBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
0000mas 6MoIOornYecKyr0 HHGOPMAIHIO U3 HECKOJIbKUX MCTOYHHKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOoJI0Tun

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMI)Ie NMPpEAMETHBIC PE3YyJIbTAThl OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/IH

CdopmupoBaHHOCTH 3HAHUN O MECTE W POJM OMOJIOTHU B CHCTEME
HAy4YHOTO 3HaHHS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeXHBbIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (QYHKIIMOHATBHOW TPAMOTHOCTH YENIOBEKa IJIsl PEIICHUs

KHU3HCHHBIX 3a1a4

YMmenue pPacKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSATHM: BUJ, NOIIYJIALUA, FCHO(I)OH,Z[, OBOJIIONUA, ABUKYIIHUC CHUJIbI




(paxTopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpPraHHU3MOB,
BU1000pa3oBaHue, 9KOJIOTHYECKUE ¢bakTopsl, JKOCHCTEMA,
NPOAYLEHThl,  KOHCYMEHTBI,  PEIyLEHTbl,  LeNu  MHUTaHUS,

HKOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHue uznaratb OHOJIOTHYECKHE TEOpUU (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  HOBOJIOLUMUH), 3aKOHBl H
3aKOHOMEpPHOCTH (3apojpieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. Ceepiioa, yueHus o
oumochepe B.M.  Bepmaackoro), ompenensaTh ~ TPaHUIBI KX

MIPUMEHUMOCTH K JXUBBIM CUCTEMAM

YMeHue BIaJeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHH
(HabOuyroieHNEe W OINMCAHHME KXUBBIX CUCTEM, IPOIECCOB W SIBIICHUIA,
OpraHu3aiusi W MPOBEJICHUE OHMOJOTHMYECKOTO  OIKCIICPUMEHTA,
BBUIBIDKCHHE  THUIOTE3bl;  BBIABJICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMbIMH BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPHH M 3aKOHOB, YMCHHE

JACJIaTh BBIBOJbI HA OCHOBAHHWHU ITOJTYYCHHBIX pCSYJ'IBTaTOB)

Ymenue BBIJIEIIATH CYILLECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMoJIOTHYeCKUX  OOBEKTOB: BMJOB, MONYJISAUMN, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOrCOLEHO30B M  IKOCHCTEM;
0COOEHHOCTHU IPOLIECCOB HaCJIEICTBEHHOU N3MEHUYUBOCTH,
€CTeCTBEHHOro  0TOOpa, BH000pa30BaHUs, MPHCIIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAaKTOPOB HA OPTaHU3MBI,
MIEPEHOCa BELIECTB U OTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BELLECTB U

OMOTeOXUMHUYECKHX ITUKIIOB B Onocdepe

VYMmenue NPUMCHATH MMOJIYYCHHBIC 3HAHUA JUJISL O6’IJSICH€HI/I$I
6I/IOJIOFI/I‘-I€CKI/IX nmponeccoB u HBHCHHfI, IJId IPUHATHA IMPAKTUYCCKUX
pelIeHuid B MOBCEAHEBHON KHU3HU B LIESAX oOecrieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJIEH, COOJIIO/IEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKpPYKAIOIIEH NPUPOIHOU  Cpele;
MMOHUMAaHHE HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHXKEHU I

COBpeMeHHOﬁ OHoJ0run JJIA PAaIUOHAJIIBHOT'O IIPUPOAO0ITI0JIb30BaAHUS

Vmenue peuiaTb 3JICEMCHTAPHLBIC OMOJIOTHYECKHE 3aJa4i, COCTaBJIATH

CXCMBI IIEPCHOCA BCUICCTB U OHCPIrul B SKOCHUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHue BBINONHATH JIa0OpaTOpHBIE U MPAKTUYECKUE paboThI,
coOmrofaTh mpaBwia Mpu pabdore ¢ y4eOHBIM U J1aOOpPATOPHBIM

o0opynoBaHHEM




YMmenue KPUTHYCCKN OLCHUBATH W HHTCPHPCTUPOBATH I/IH(I)OpMaI_II/II-O
OMOJIOTHYECKOrO COACPIKaHHsA, BKIIIOYAOIIYIO IICCBJAOHAYYHBIC 3HAHUWA

U3 pa3nuuHbIX ucTouyHNKoB (CMU, Hay4HO-TIOMYJISIpHBIE MaTepHasbl);

? paccMaTpuBaTh rio0abHbIe IKOJOTUIECKUE poOIIEMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 00001asi OMOTOrUIeCKYI0 MH()OPMAIHIO M3 HECKOIBKUX MCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATh MMOHSATUUHBIN arrapar OHOJIOTHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1 Buosorus kak Hayka

11 buonorus — Hayka o >xuBoil mpupozpe. Pomnp Ouonormu B (opMUpOBaHUU

COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

MeToapl MMO3HAHUSL KUBOW MPHUPOABI (HAOIIOJACHHE, SKCIEPUMEHT, OMHCAHUE,
1.2 U3MEpeHue, KiIacCUpUKaIMsi, MOJCIUPOBAaHUE, CTaTUCTHYECKas oO0pabdoTka

JTAHHBIX )

2 ’KuBble cucTeMbl U BX OopraHus3anuysa

Kusbie cuctembl (OMOCHMCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. CBOHCTBa

2.1
ouocucTeM M uX pasHooOpazue

YpoBHHM OpraHu3alMd OHOCHUCTEM: MOJEKYJISPHO-TEHETUYECKHM, KIIETOUHBIMH,

2.2

OpraHu3MEHHBIH, MOMYISIUOHHO-BUI0BOM, IKOCUCTEMHBIH, OMOChepHbIH

3 XHUMUYECKUH COCTAB U CTPOCHUE KIIETKU

XHUMHUYECKUM COCTaB KJIETKH. XHMHYECKHE JJIEMEHTEHL: MaKpO3JICMCHTEI,
3.1 MHUKPOI3JICMCHTHI. Boma wu MHHCPAJIBHBIC BCHICCTBA. q)yHKI_II/II/I BOAbI H

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HOI[I[ep)KaHI/IC OCMOTHYECKOI0 OanaHca

benku. CoctaB M cTpoeHue OeNKOB. AMHHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHnMble M 3aMEHUMBIE AMMHOKHCIOTHL. AMUHOKHCIOTHBIA COCTaB.
YpOBHU CTPYKTYphl OEIKOBON MOJIEKYJbI (IE€pBUYHASL, BTOPUYHASI, TPETUYHAS U
3.2 YeTBEpTUYHAsL CTPYKTypa). XUMHYECKHE cBoWcTBa OenkoB. buonornyeckue
' GyHKIIMM OEIKOB.

®epMeHThl — Ouosoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
LeHTp, cyOcTtpatHas crnenupuyHocts. Kodepmentsl. Buramuupl. Otnnuuns

(epMEHTOB OT HEOPTraHMUYECKUX KAaTaIN3aTOPOB

VYrieBonbl: MOHOCaxapuasl (TJIFOKO3a, pubo03a U Je30KCHUpHO03a), arucaxapuibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmaj, TJIMKOTEH, IIeJUTI0I03a).
33 buonornveckue GyHKIIUU YTIEBOIOB.

' Jlunuael:  Tpurimuepuabl,  crepouibl,  ¢dochommnuasl.  ['mapodunbHO-
ruapodoOHbeie cBoiicTBa. buonorumueckue ¢ynkiuun nunuaoB. CpaBHeHUE

YrijieBoa0B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTUU

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHHOBBIX
3.4 kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenme u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5 [uronorus — Hayka o kietke. Knetounas teopus. MeToapl H3ydeHus KIETOK




3.6

Knerka kak nenocTtHas kuBas cucrtema. OOuye NMpU3HAKU KIETOK: 3aMKHYTast
HapyxHass mMemOpana, monekynsl JIHK kak renernueckuil ammapar, cucteMma

cuHTesa 6elka

3.7

Tunsl kIeTOK: SyKaproTHdeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyeckoil  kinetku. Kiierounas creHka Oakrtepuil.  CTpoeHue
YKapUOTUUYECKOW KIETKU. OCHOBHBIE OTJIMYWSA PACTUTENBHOM, >XKUBOTHOM W

IpUOHON KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, IJMKOKAJIUKC, HUX
¢bynkuun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkimu. L{utoruazma u eé
opranonsl. OqHOMEMOpaHHbBIE OPraHOMABI KJIETKU: SHIOIUIa3MaTHYeCKas CETh
(OIIC), ammapat I'ombmku, nusocombl. llomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJIpUH, IIacTuAbl. [IpoucxokaeHne MUTOXOHAPUM W IUIacTUA. Buabl
wiactu. HememOpaHHbIE OpraHOMIbl KIETKH: pHOOCOMBI, KJIETOYHBIH LEHTP,

PECHUYKH, KTyTUKH. DYHKIIUU OpPraHOUI0B KIETKU. BriroueHus

3.9

Anpo — perynsaropHbiii neHTp kiaeTku. CTpoeHHe siapa: siaepHas 000JI0YKa,

KapuoIlUia3Ma, XpOMAaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

)KPI?»HGI[CSITGJ'IBHOCTB KIJIICTKH

4.1

OOMeH BemeCTB, WJIM METa0OJIM3M. ACCUMIISAIUS (IIACTUYECKUH OOMEH) U
TUCCUMIIIANNS (PHEPTeTHUSCKH OOMEH) — JBE CTOPOHBI €IUHOIr0 IMpoIecca
MeTabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOHBIN U rerepoTpodHbiit. Pomb

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

®dotocunTe3. CreroBas n TeMHOBas (as3pl hoTocuHTe3a. Peakumu GorocuuTesa.
DddexkTuBHOCTh (HoTOCHHTE3a. 3HAYeHHUE (POTOCHMHTE3a sl KU3HU Ha 3emiie.
Biusinue ycnmoBmid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHUS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCHHTE3HpyIolue OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

3HepFeTquCKHﬁ oOMEH B KIIETKE. Pacmiernnenue BCIICCTB, BBIACICHHUC U
AKKYMYJIIMPOBAHUC JDHCEPIrunM B KIICTKE. OTaIbl QHEPICTUYCCKOIO oOMeHa.
I'mukonms. BpO)KCHI/Ie n €ro BHUBI. Kncnopoz[Hoe OKHCJICHUC, HUJIK KIJIICTOYHOC

abixanue. DPPEeKTUBHOCTh YHEPIETUIECKOT0 0OMEHa

4.4

Peaknun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
TeHEeTUYECKO MH(popManuu B KIeTKe. | eHeTHdeckuii KOJI M ero CBOICTBa.
Tpauckpumnms — marpuunbiii cunte3 PHK. Tpancnsamus — O6uocunres Gernka.

Koauposanue amuHokucnot. Posib pubocom B GnocunTese Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BUpyChl. Mctopusi oTkpeitus Bupycos (1.M.




MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U OKU3HEAESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHMH, >XKMBOTHBIX M 4YeJIOBEKAa, BBI3bIBAEMbIE
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3dynurens CIINda.

[MpodunakTika pacnpocTpaHeHUs] BUPYCHBIX 3a001eBaHUi

PasmHoxenne n HHIAWBUAYAJIBHOC PA3BUTHEC OPTaHU3MOB

5.1

KneTtounslii 1MKI, WIM SKU3HEHHBIM LUK KiIeTku. MHTepdaza u MUTO3.
Ipoueccel, mportekaromue B MHTepdasze. Permnukanus — peakiuss MaTpUYHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIUIUITONIHBIA W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAa0OpBl.  XPOMaTHJIBIL.
[MuTonornyeckue OCHOBBI pa3MHOXKEHMS W HMHIMBUIYaJbHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murtosa. [Ipouecchl, mpoucxopasiuue Ha

PAa3HBIX CTAAUAX MUTO34A. buonorumdyeckuii CMBICIT MUTO3a

5.2

5.3

@opmBl pPa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W TonoBoe. Buasl Gecroioro
pa3sMHOXCHHUs: JeJICHHEe HaJaBOe, IOYKOBAaHHWE OJHO- W MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BETeTaTHBHOE pa3sMHOKEHHE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCICKINN

[TosoBoe pa3zMHOXKEHHUE, €T0 OTIMYHUS OT O0€CIIOJIOoTO.
Meito3. Craguu Meio3a. Ilponecchl, mpoucXondiive Ha CTaausxX Meio3sa.
[ToBenenue xpomocoM B Mmenose. KpoccunroBep. buonmorudeckuii cMbICa U

3Ha4YeHUe Mero3a

5.4

['amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [looBbIE
JKEJe3bl: CEMEHHHUKH U ssnYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SHleKIeTKa) — cnepmaToreHe3 u oorene3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMAaTO30H0B. OHJ'IOI[OTBOpeHI/IC. HapTeHOFCHCS

5.5

WunuBuayansHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHAIILHOTO Pa3BUTHUSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpynsiuus, oprasoreres. IloctamOpuonansHoe pasButue. Tumbl
MOCTAMOPHOHAIIEHOTO Pa3BUTHA: MpPSIMOE, HENpsIMoe (JIMYMHOYHOE). Biusaue
CpeZbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

PocT u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTI'O PACTEHHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HacnenctBeHHOCTh M H3MEHUMBOCTD OpraHnU3MOB

6.1

[Ipeamer u 3agaun reHeTuky. Victopus pa3sBuUTHS T€HETUKU. BKilax pocCHMCKUX
u  3apyOexHbIX Y4YEHBIX B pa3BUTHE TIEHETUKU. METoapl TeHETHKHU

(ruOpuI0IOrUUECKHiA, HHUTOT€HETHYECKHU, MOJICKYJIIPHO-T€HETHYECKHU ).




OcHOBHBIE T€HETUYECKHE MOHATHA. | eHeTndecKas CUMBOJIMKA, UCIIOJIB3YyCMasa B

cXeMax CKpGH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUs IPU3HAKOB, ycTaHOBJIEeHHblE . Mennenem.
MoHorubpuiHoe CKpeuBaHue. 3akOH eIuHOoOpa3us THUOpPUIOB IEPBOrO
nokosieHus. [IpaBwiio JOMMHHMpOBaHMS. 3aKOH pAacCIICIUIEHUS IPU3HAKOB.
I'unore3a unctoTsl ramer. [loaHOE M HEMOIHOE JOMUHUPOBAHHUE.

JiuruOpuiHoe ckpermuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAMTMOPUIHOIO CKpELIMBaHMs. AHaIM3UpYHOLIEe
ckpemyBaHue.  lcrnonp3oBaHME — aHATU3UPYIOLIETO  CKPEIIMBAHUS IS

OIpe/iesIeHUs] TEHOTHUIIa 0CO0U

6.3

CuemnienHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HacjleloBaHUI TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHrOBepa. XpOMOCOMHasi Teopusi Haclie[CTBeHHOCTU. [‘eHeTnyeckue
KapThl.

I'enernka mnosa. XpoOMOCOMHOE OIpeeTeHUE IMoja. AYTOCOMBI U IOJIOBBIE
XxpoMocoMmbl. ['oMorameTHble M TeTeporaMeTHble oOpraHusmbl. HacnempoBaHue

IMPHU3HAKOB, COCIINICHHLIX C ITOJIOM

6.4

W3menunBoCcTh. BUIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HAcJIeICTBEHHAs.
Ponp cpeasl B HEHAacNHeACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPHCTHUKA
MOAU(DHUKAITMOHHON W3MEHYMBOCTU. BapuanmoHHBI psii W BapHallMOHHAs
kpuBasi. Hopma peakuuum mnpusHaka. KonnyecTBeHHblE UM KaueCTBEHHBIE

IMPU3HAKH U UX HOPMaA PCAKIIUU. CBolicTBa MO):[I/I(I)HKaLII/IOHHOﬁ HN3MCHYHUBOCTHU

6.5

HacnenctBeHHast, WM TEHOTUIIMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 M TMOJIOBOM Tpolecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalnnoHHas U3MeH4nBOCTh. Kitaccudukamuss MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBCHHON n3MeHunBoct H.M.

BasuiioBa

6.6

I'enetuka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOABI TE€HETUKH
4eJI0BeKa: TreHeaIOTUUCCKUM, OIU3HEIOBEIH, IIUTOT€HETUYUCCKU,
OMOXMMHUYECKHH, MOJCKYIIpHO-TeHeTHUEeCKUH. COBpEeMEHHOE OIpEACIICHHE
TFE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHNE, B TOM YHUCIIE C
rmomompto III[P-amanu3a. HacnencTBenHple 3a0o0JjieBaHUS 4YeIOBEKAa: TCHHBIC
007e3Hu, 00JIE3HH C HACIIEACTBEHHOW MPEIpaclooKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaTHBHbIE MyTanuu. [IpUHIUOBI 370pOBOTO
oOpa3a J>KU3HH, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHUS TCHETUYECKUX
Oone3nell. MeanKO-TeHETUYECKOE KOHCYIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKOM

TCHCTUKHU B MIPCAOTBPAICHUN U JICUCHUN IT'CHCTUYCCKUX 3a00JIeBaHUI YeI0BEKa




7.1

Cenekrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHUH

Cenexuusi Kak Hayka M Ipolecc. 3apoKICHHE CEJIeKUUU U JIOMECTHKAIIHs.
VYuyenne H.M. BaBunoBa o0 meHTpax MNPOUCXOXKIACHUS W MHOr0oOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpoUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METOJbl CeNleKUMU. MaccoBbIi M HMHIUBHIYaJbHBIH OTOOpHI B
CEJIEKIIMM DPACTEHHH M KHUBOTHBIX. OLEHKa sKcTepbepa. bin3koponcTBeHHOE
cKkpeuBaHue — MHOpUAUHr. Yuctas nuHus. CKpelyMBaHUE YHCTHIX JIMHHM.
I'eteposuc, nnu rubpuaHas cuia. HepoJIcTBeHHOE CKpeluBaHHE — ayTOPUIMHT.
Otnanénnas rtubpuamzanuss U e€ ycmexu. VICKyccTBEHHBI MyTareHe3 U
[IOJIy4eHUE TIOJUIIIOUA0B. JIOCTHIKEHHs CEJEKLUUU DPACTEHUH, JKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buorexHonoruss kak oTpaciab MPOU3BOACTBA. [ eHHas WHXXEHEpHs. Tarbl
co3nanua pexomOuHanTHOH JIHK u Ttpancrenneix opranumsmon. Kiertounas
umkenepusi.  Kierounsle  KyabTypbl.  MUKpPOKIOHAJIBHOE  Pa3MHOKECHHE
pactenuii. KioHupoBaHWE  BBICOKOMPOIYKTUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE U dThdeckue mpoOnembl. MO — reHernuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBbI

11 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

DBOMIOMOHHASA OUOJIOTHS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3BoJOIMHU.  [lameoHTONMIOrMUYECKUE:  MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJCOHTOJOTUYECKOW JIETOMHUCH, TMepeXxoHble (HOPMBI.
buoreorpaduueckue: cxonctBo u paznuuve ¢ayH U GIOp MATEPUKOB H
OCTPOBOB. DMOPUOJIIOTMUYECKHE: CXOJICTBA U Pa3InYKsl SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAIOTUYHbIE,
pYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTel y BceX

OpraHUu3MOB

1.2

OpomtonmonHas  Teopuss Y. [lapBuna. Ilpeanochbulkd — BO3HUKHOBEHMSI
JapBUHU3MA. J[BWXKyIIME CHJIBI SBOJIONWHU BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

0opb0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)




1.3

Cunrernueckas Teopusi dBomouud (CTD) u  OCHOBHBIE €€ TMOJOXKEHHUS.

MuxkpoosBosorus. [Tonmynsnus Kak eTMHALIA BUIa U YBOJTIOIAN

1.4

JBwkymme cuiabl ((PakTophl) IBOJIOIMU BUIAOB B MpUpone. MyTallmOHHBIN
pouecc U KOMOMHATHBHAs W3MEHYMBOCTb. llomynsilnoOHHBIE BOJHBI U JIpeid
reHoB. M3omsamus n murpanus. EcrecTBeHHBII 0TOOp — HampaBistOmuUil (hakTop
sBOJIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0NeHHOCTh OPTaHM3MOB KakK  pPe3yJlbTaT dBOMOUWHU. [Ipumepsl
NpUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOP(O3bI U UAHOAAATITAIINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUA000pa30BaHUS:

reorpapuIeckoe, IKOJIOTHIECKOe

1.5

MaKpOBBOHIOI_[I/IH. q)OpMLI OBOJOIHNHA: (I)I/IJ'IGTI/ILICCKEUI, AUBEPICHTHA,

KOHBCPI'CHTHAA, ITapaljiCJIbHas1. H606paTI/IMOCTB SBOJIFOITUH

Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHbple TIpeACTaBICHUS O 3apOKICHHUM >KU3HHA. HayuHbple runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 W MaHCHEpMHs. XUMUYEcKas
ABOJIIOLIMA. ODKCIEPUMEHTAIBHOE MOJATBEP)KICHUE XUMHYECKOW 3BOJIOLUU.
Hauanbnbie stansl Ouonornveckoit sBomonun. ['mnoreza PHK-mmupa. Ilepseie

KJIETKHM 1 UX dBOJIIOLMsA. POpMUPOBAHUE OCHOBHBIX T'PYIII )KMBBIX OPraHU3MOB

2.2

PasButne xu3HM Ha 3emiie 1o spam M nepuojam. Karapxeid. Apxeickas u
npoTtepo3oiickas dpel. [lanmeo3olickas spa U €€ TNepUOAbl: KEeMOPHICKHIA,
OPIOBUKCKHUM, CHIYPUMCKUHM, JIE€BOHCKHM, KaMEHHOYIOJIbHbIM, IIEPMCKUM.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kalinozoiickass »9spa u €€ mepuoibl: MaJeOreHOBBIA,  HEOrCHOBBIH,
AHTPOIIOTEHOBBIM. XapaKTEpUCTHKA KIMMAaTa U TEOJIOTHYECKHUX IPOLECCOB.
OcHOBHBIE ATAaIbI IBOJIOLUN PACTUTEIBHOIO U KUBOTHOTO MUpPA. ApoMOp(do3bl y
pacTeHWid W JKUBOTHBIX. [losiBIeHME, pacuBeT W BBIMMPAHHE TPYII KUBBIX

OpraHUu3MOB

2.3

Cucrema OpraHM4YecKOro Mupa KakK OTpaxkeHHe HBomouur. OCHOBHBIC

CHUCTEMAaTHYECKHUE IPYIIIBI OPraHU3MOB

2.4

DBOMIONMS YeJoBeKa. AHTPOMNONOTHS KaK Hayka. Pa3BuTue mpencTaBieHUid O
MPOUCXOXKICHUN 4YeloBeKa. MeToabl W3ydeHus aHrTpororenesa. CXoacTBa u
pa3nuuus 4eloBeKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJI0KEHUE YeT0BEeKa.

Jemwxynme cuibl (pakTopbl) aHTporniorene3a. HacnencTBeHHass H3MEHYUBOCTh U
€CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 J>KU3HU, W3TOTOBJICHHE OPYIHUHA

TpyZa, MBIIJICHUE, PEYb




2.5

OCHOBHBIE CTaJUM M BETBU SBOJIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YeloBek
yMmenbid, YenoBek mnpsaMoxoisamiuid, YenoBek HeaHAepTaldbCKui, YemoBek
pasymHbIi. Haxomku MCKONaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHHS, 00JacTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBILINE pachl: €BporeouaHas (eBpazuiickasi),
HErpo-aBCTPaJIONIHAS (3xBaTOpHAIbHAS), MOHI'OJIOUAHAS (a3marcko-
aMepHKaHcKasi). YepTsl IpUCOCOOJEHHOCTH MIPEACTABUTENIEH YEIOBEUECKHUX pac

K YCIIOBUSIM CyllecTBOBaHUA. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpraHusMsl 1 OKpyXkarouias cpeja

3.1

OKonorus Kak HayKa. 3az[aq1/1 U pa3aciibl 3KOJIOTHUH. MeToabl 3KOIOTMYSCKUX
HCCIIEIOBAHHUI. DKOJIOTHYECKOE MHPOBO33pCHHUC. CpeﬂH oOuTaHUs OpTaHHU3MOB:

BOJIHAA, HA3CMHO-BO3AYyHIHAA, IIOYBCHHAS, BHYTPHOPIraHU3MCHHAA

3.2

Oxonorudeckue  (akropel.  Knaccudukamus — sxomorumueckux — (GaKTOPOB:
a6I/IOTI/I‘~I€CKI/Ie, onoThyeckue " AHTPOIIOICHHBIC. ﬂeﬁCTBHC OKOJIOTUYCCKUX

(haKTOpPOB Ha OPTaHU3MBI

3.3

AbGunotndeckue (QakTopbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. POTONEPHOAU3M.
[lpucnocoOnenuss OpraHU3MOB K  JCHCTBUIO a0MOTHYECKUX  (HaKTOPOB.

buonorundyeckue PUTMBI

3.4

buotnueckue Qaxrtopsl. Buael OnoTmyeckux B3auMOJCHCTBUIN: KOHKYpEHLUS,
XUIIHUYECTBO, Mapa3suTU3M, MYTyalu3M, KOMMEHCalu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEUTpaJu3M. 3HaueHHEe  OMOTHYECKHX

BSaHMOHCﬁCTBHﬁ AJi1 CyII€eCTBOBAHUA OPraHU3MOB B IIPUPOAHBIX COOGH.[CCTB&X

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MOIMyJIAHH. OcHOBHEBIE IIOKa3aTeJIn
MOmyJAun: 4YUCICHHOCTDb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IIPHPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJIALMY U €€ peryisinus

COOGH.ICCTB& 1 3KOJOTHYCCKUC CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHIOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-nomuHaHTel. CBS3U B

OHOoIIEHO3€E

4.2

Okojoruueckne cucreMbl  (dkocuctembl). Ilonstue 00 9kocucteme
ouoreoneHo3e. DYHKIHMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHL,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckne (muiieBbie) YpPOBHU OKOcHCTeMbl. [luieBble I1iemu ©W  CETH.
OCHOBHBIE TIOKa3aTeNH HSKOCHCTEMBI: OMomacca, MPOIYKIHUSA. DKOJIOTHYECKUE

NUPAMUJIBI: TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBOHCTBA HSKOCUCTEM:




4.3

YCTOﬁQHBOCTB, CaMOpeTryJIAlusA, pa3BUTHUC. CYKI_IGCCI/I}I

[TpupoHbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PeK. DKOCHUCTEMa XBOMNHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMBL. YpboskocucTeMsl.
Bbuonoruueckoe n X031HCTBEHHOE 3HAYCHNE arpOdIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak QakTop ycToWuumBOCTH 23KocucteM. CoxpaHeHue

OMOJIOTMYECKOro pa3HOO0Opa3us Ha 3emiie

4.4

Yuenne B.W. Bepnanckoro o Ouocdepe. ['paHuibl, cocTtaB U CTPyKTypa
o6uocheprl. XKusoe BemectBo U ero ¢yHkuuu. OcobeHHOocTH OHOChepbl Kak
ro0aabHOM 3KocucTeMbl. J[MHaAMHuYeckoe paBHOBecMe W oOpaTHas CBA3b B
ouochepe. KpyroBopoTsl BelecTB W OHOre€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yrnepona, a3ota). 30HaIbLHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYITTH

4.5

YenoBeuectBo B Ouochepe 3emin. AHTPOTNIOTEHHBIE M3MEHEHUs B Ouocdepe.
['moGanbpHBIC PKOJTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAILHOTO  YIPABJIICHUS TMPUPOAHBIMH  PECypcaMH H  UX

UcroJib30BaHue. JlocTrkeHus: OMOJIOTHUHN U OXpaHa MPUPOAbI




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus. 10 kiace. [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u ap.; [lox
penaxuueii [laceunuka B.B. Akumonepnoe o6miectBo «M3natenbctBo «IIpocBenienne»
* buonorus. 11 knace. [laceunuk B.B., Kamenckuit A.A., Py6uos A.M. u ap.; [loxn
penaknueit [laceunnka B.B. Akimmonepnoe o6mectBo «M3naTenscTBo «IIpocBemnienue»
METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

* buonorus, 10 xace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue; moj
penaxiueii [Taceunuka B.B., AkimonepHoe obmectBo «M3narensctBo «IlpocBerienner
* buosorus, 11 knace/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; o
penaknueii [laceunnka B.B., Akimmoneproe obmectBo «M3aatensctBo «IIpocsemnienue»
MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://evolution.powernet.ru

http://www.darwin.museum.ru

WWW.pProsv.ru



http://evolution.powernet.ru/
http://www.darwin.museum.ru/
http://www.prosv.ru/

		2025-09-12T13:33:14+0500
	Федоров Иван Алексеевич




