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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEICIICHHS] TOAXO0A0B K (OPMUPOBAHUIO COJEPKaHHUS YYEOHOTO TIIpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble nosoxkeHns OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJEP)KaHUS, pPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO TIOJITOTOBKHU BBIITYCKHHUKOB, TIOJIOKCHHS 00 OOIIHX HEIIX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obOmero o6OpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cneruduke 6uosornu, € 3HAaYCHUH B TTO3HAHWUU JKHBOW TIPUPOABI M 00CCTICUCHUHN
CYIIECTBOBAHUS YeEJIOBEYECKOTO 001ecTBa. COrjlacHO Ha3BaHHBIM TIOJIOKCHHSM,
OTIpe/IeIICHBl OCHOBHBIE (DYHKIIMH IPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Aa€T NpelcTaBiIeHUE O MeniXx, o0 obmiei
CTpaTeruu OOYy4YCHUsS, BOCIHMTAHHMS W Pa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU
yueOHoro mpenmera «buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiaM U Temaw,
PEKOMEHIYEMYIO TTOCIICIOBATEIbHOCTh U3YYCHHS YYeOHOTO MaTepuaja ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUaronuxcs.

B nmnporpamMe 1o OWONOTMM TaK)Ke YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NeATeIbHOCTH/Y4eOHbIX JCHCTBHM OOYyYaIOIIMXCS 110 OCBOCHHUIO COJEpP)KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Ye€HUW OWoOJoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCA HAMPABICHHOCTh Ha pa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3JI0POBOM
oOpa3e XM3HH M OEpeKHBIM OTHOIICHHUEM K OKPYXKAIOIIeH NpUpPOITHOU cpeje.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOTOTUYECKUX TEOPUH, a TaKXKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO paHTa W CYINIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIATHBIX 3a/1a4, B
TOM 4HCIIe: MPOMUIAKTHKNA HACIEJCTBEHHBIX 3a00JIEBaHUN UYETIOBEKa, MEIHKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBaHUS 9KOJOTUIECKU
1IEJIeCO00pa3HOTO TOBEICHUS B OKPYKAIOMIEH MPUPOTHON cpene, aHaim3a
BIIUSTHUSL XO3SHUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKJIATHON HAPABICHHOCTH
yueOHoro npeamera «buonorus» npoAMKTOBaAaHO HEOOXOIMMOCTHIO 0OECTICUEHUSs



YCIIOBUU JJISl PELICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpeamnosaraeT (GOpMUPOBaHHE Yy  OOyYarOIIMXCA
CHOCOOHOCTH A anTUpPOBAaThCS K HM3MEHEHHMSIM JAMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIMXCS MPEICTABICHUM O
HAay4YHOM KapTHUHE MHpa, paclIupsieT U 0000UIaeT 3HAHUSA O KUBOM HpUpone, €€
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3alMd WU 3BOJIIOIMUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  OpHUpPOAbL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HHU, SKOJOTMUYECKOT0 MBIILIEHHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOM MpUpPOJE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUST UMEET TAKXKE JIJIsl PEIICHHS] BOCTIUTATENIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oomero  o0pa3oBaHMs,  COIMANTM3ALUU
oOyuaromuxcs. M3ydenne O6uosnoruu obecneynBaeT ycJIOBUS A (OPMUPOBAHUS
WHTCIJICKTYaIbHBIX, KOMMYHHKAITMOHHBIX W HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpallMM OWOJIOTUYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTU, QUZUKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O TpeIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMWIM OCHOBY [Jisi ONpeNeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B TNPOrpaMme II0
ouomnoruu.

OT60p conmepxanus ydeOHOro mnpeamera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIEH C TO3WIUNA KYyJIbTYpOCOOOPA3HOTO MOAXOAa, B COOTBETCTBUH C
KOTOPBIM OOyuaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OINPENCISIONINE aJeKBATHOE TIOBEICHUE
YyeJoBeKa B OKpY’Kalollled MpUpOIHON cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUUeCKOM aesrenbHocTH. Oco0oe MECTO B 3TOW cHUCTEeME 3HAHUMN
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPHIE CIy>KaT OCHOBOM Uisi (hOPMHUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIHUH
OMOIOrMYecKOro 00pa3oBaHus.

CrpykTypupoBaHUE coOJiepkKaHHUsl y4eOHOro Marepuaia B MNpPOTpaMMme IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX XKMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alvu U
ABOIOLMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro npeamera «buomorusy
BBIJICJIEHBI CIIEYIOIIME COAEepKaTeNbHble IMHUM: «buonorus kak Hayka. MeTo bl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3M Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OpPraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp um3yyenus yueOHOoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra u NOpUOOpEeTeHHEe YMEHUM
WCIIOIb30BaTh ATU 3HAHUS JJISI TPAMOTHBIX JEWCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMOTE3aX, MpaBUiiax, CIy>KaluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOpa3un U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIIAIONINXCS OTKPHITUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOydYaroUXCA TMO3HABATENBHBIX, WHTEIJIEKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIlECCe aHaW3a JAHHBIX O IMyTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TMOAXOJOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AlNY;

CTaHOBJIEHHE Yy OOydYamImMXcsi O0Omel KyJIbTypbl, (QYHKIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHWBATDH SBJICHUS OKPY’KAIOIIETO
MHUpa >KUBOM MpPUPOJAbl HA OCHOBAHWM 3HAHUM M ONbITA, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOmUMXCs YMEHHMA WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHI;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTU IO3HAHMS YEIIOBEKOM KUBOU
MPUPOABI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOTIOICHUST STUIECKUX
HOPM P NPOBEIECHUN OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OMOJIOTUYECKHX 3HAHWM JIsI TOBBIINIEHUS YPOBHS
HKOJIOTUYECKON KYJIBTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MMOBCEAHEBHOU KU3HU J1JIS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXaIoIleH cpere,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00J€BaHUI.

B cucreme cpeanero obmiero oOpaszoBanusi «buonorusi», mzyuaemas Ha
0a30BOM ypOBHE, SIBIsIETCSI OOsI3aTE€NbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHbIE TIPEAMETHI.



JI1st uzyuenus OUOJI0THHM Ha 0A30BOM YPOBHE CpEIHETO 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Hezeno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHM, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, TUKOM, 3CTETUKON U MPaBOM.
Ponr Ouosiorum B (QopMHUPOBAHUM COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukaius, MOJACIUPOBAHUE, CTAaTUCTHYECKas 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTaHU3AIUSA.

Xusblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOoOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYISIIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChHEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKM. XUMHUYECKUE DJIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmblie 1 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHU OENKOB.



®epmeHTl — Ouosiormdyeckue Katanuzatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LEHTp, cyOcTpartHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnnuus pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoawl: MoHOcaxapuabl  (TJOK03a, pubo3a W JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOIeH,
LesuI0I03a). buonorndueckue pyHKIMH YTIIIE€BOIOB.

Jlunuael:  Tpurnunepuasl, Gochorunuasl, crepouabl. [ 'mapoduibHO-
ruapopoOHble  cBoWcTBa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKkJIeruHOBbIX KUCHOT. Ctpoenne u ¢pynkuun JJHK. Crpoenune u ¢pynkunu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinerounas reopus — npumep B3auMOJIEHCTBHS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUSs KIETKH.

Knerka xak menoctHass »uBas cucrema. OOmMe NpPHU3HAKU KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyisl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas | TMpokapuoTudeckas. (OcobeHHOCTH
CTpOeHUsl TpOoKapuoTHdyeckoil kieTku. Kinerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYMS PACTUTENBHOM, MKUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utonnasma u eé
opranouasl. OmHoMemOpanHble opraHouabl kietku: DIIC, ammapat I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KJIETKH: MUTOXOHAPUM, IUIACTHUBI.
[Ipoucxoxnenne MUTOXOHApWU W TulacTua. Bunbl mmactun. HememOpaHHbIE
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KIETKU. BrirroueHus.

SAnpo — perynsaTopHbiil HeHTp kiaeTku. CTpoeHue sapa: saepHas 000JouKa,
KapuoIlJa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX JJIEMEHTOB B HEXKHUBOU
npuponae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckass TabmuIia XUMHYECKUX SJIEMEHTOBY,
«CtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenue pepmentar, «Hyknennossie kucinotel. JJHK», «CTpoeHne MoneKyIbl



AT®», «CtpoeHne 3yKapHOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pacTUTENbHON KIETKN», «CTpoeHHUE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJii MPOBEICHUS
HaOJI0JICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTHUYECKONW aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMIIa3bl WM KaTajlasbl)y.

JlaGopatopHast pabora Ne 2. «J3ydyeHuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OMMCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BelIeCTB, WM METa00IM3M. ACCUMUIISALINS (TUTACTUYECKUM OOMEH) U
JUCCUMIIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboau3Ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN U reTeporpodHbiid. Ponb pepmenToB
B 0OMEHE BEIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TemHoBas (da3el (GoTocuHTEe3a. Peakiuun
doTocunTe3a. IhPekTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HH
Ha 3emuie. Brniusiaue ycnoBuit cpeibl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuyeckuii oOMEH B KJIeTKe. PaclienieHre BeleCTB, BbIACICHUE U
AKKyMYJIHPOBAHWE DSHEPrUU B KIETKE. OTalbl HHEPreTHYECKOro oOOMEHa.
I'mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'eHernueckas wuHbopmamus u JHK.
Peanuzanus reHetmdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — OnocunTes
Oenka. Ortambl TpaHciasaiuu. KommpoBanume amuHOKUCHOT. Pomb pubocom B
OonocuHTe3e Oenka.

Heknertounsie ¢popmbl xu3HU — BUpyChl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOIO IIMKJIa BUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, XKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedpuuura uenoseka (BUY) — Bo3oyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «'eHeTuuecKu Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKN», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNEe M MHHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii muki, wiv >KU3HEHHBIM WK KieTku. MHTepdaza u MuUTOS3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunionaHBIA W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUJIBI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W HUHIAMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3sMHOKEHHUSI OPTaHU3MOB: O€cIioyioe U MoyioBoe. Busl Oecronoro
Pa3sMHOXEHMS: [ICJICHUE HAJBOE, IIOYKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3Ha4€HUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cranuun meiosza. Ilponecchl, mpoucxoAsuMe Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbIe kene3bl: CEMEHHUKH W sudHuKU. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIIETOK — raMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CIEePMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAIBHOTO PAa3BUTHUSI Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: TpsIMOE, HempsaAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIC
YPOACTBA.

Poct u pasButue pacteHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMbl pa3MHOKEHHUS OPraHu3sMoB», «JIBoiiHOe
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «IIpsmoe u HenpsamMoe pa3BUTHEY, «I'aMeTOreHe3 y MIICKOIUTAKIINX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «CnepmarTo30uasl
MJIEKOTTUTAIOIIEr0o», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIllKa JIyKa», MarHUTHas MOJeJNb-alIuIuKaus «JleJeHue KiIeTku», MOIEb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadOThbI:

JlaGoparopHast pabora Ne 3. «HaGmromenwe muTO3a B KIJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKpOITpEnaparax».

JlaGoparopHasi pab6ora Ne 4. «l3yueHue CTpOEHHUs TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaumn reneTuku. Mctopust pa3BUTHs reHETUKU. Posib uTonoruu
U DMOPHUOJIOTHMH B CTAHOBJICHHMHM TCHETHKH. BKajm poCcCHMCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. METOIbl TEHETHKU (THOPHI0JIOTHUCCKUH,
[IATOT€HETUYECKUM, MOJICKYISIPHO-TeHETHYeCKui). (OCHOBHBIE TI'€HETHYECKHE
noHsATUs. ['eHeTnueckass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMAX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJEOBaHUsI MPU3HAKOB, yYCTaHOBJIEHHBIC I'. MeHaeneM.
MonoruOpuHOe CKpEIIMBaHUE. 3aKOH e€IWHO00pa3us THOPHUIOB TEPBOTO
nokoJjieHusi. IlpaBwio gomMuHMpoBaHUs. 3aKOH pPaCIICIUICHUS IPHU3HAKOB.
['unorte3a ynctotsl ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JlurnOpuaHOEe  CKpeIMBaHHWE. 3aKOH  HE3aBUCHMOIO  HACJIEeJIOBAHUS
npu3HakoB.  lluToreHeTM4YeCKHMe  OCHOBBI ~ JAUTHOPHUIHOTO  CKpEIIMBaHUS.
AHanuzupymoniee ckpemuBanue. Mcnonp30BaHrne aHAUTM3UPYIOMIETO CKPEIIMBAHUS
JUTSL OTIPEICIICHHsI TCHOTHITA OCOOH.

CueruieHHOoe  HacienoBanue mnpusHakoB. PabGora T. Moprana mno
CLIETJICHHOMY HAcCJEI0BaHHUIO T€HOB. HapyllieHue cuemnjieHus FeHOB B pPe3yJIbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHas TEOPHUs HACIECACTBEHHOCTH. [ €eHETUYECKUE KaPTHI.



I'enetrnka mosa. XpoMOCOMHOE OIpENeNIeHUE Moja. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMorameTHble W TeTeporaMeTHbIE€ OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLIEIIJIEHHBIX C MMOJIOM.

M3MmeHunBOCTh. BUIbI N3MEHUMBOCTH : HEHACJIEICTBEHHASI M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUUBOCTH. BapuarimoHHbIN psijg ¥ BapualmoOHHAas KpuBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKU U UX
HopMa peakuuu. CBoricTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, W3MEHYHMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHasi u3MeHYUBOCTh. Kinaccudukanusi MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa ¥ mpuYuHbBl MyTaluii. MyTtareHHbie (HaKkTopsbl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciIeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHEaJIOrNUeCKUi, OJIM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA. CoBpeMeHHOE ONpEICIICHUE FeHOTHMNA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0ieBaHUS dYelIOBEKa: TEHHBIE OOJIC3HU,
0OJIe3HU C HACIEJICTBEHHOW IMPeapacIoioKeHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBBIE KiIETKH. [IpuUHIUIIBI
3I0POBOTO 00pa3a JKM3HHU, TUATHOCTUKH, TPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oone3Hel. Meanko-TeHEeTHYECKOe KOHCYJIbTHPOBAaHMUE. 3HAUCHUE MEIUITMHCKOM
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUHU TeHETHICCKUX 3a00I€BaHNI YeJIOBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHUE H  €T0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpelMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAaHUSY, «Meiio3y,
«B3anMoIeCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUHU,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCJeIOBaHUS,
CLHEIUJIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHUYMBOCTHY, «MoaudukanmonHas HW3MEeHYMBOCTHY», «HacnemoBanume pesyc-
dakTopay, «['eHeTuka rpymm KpoBu», «MyTallmoHHAs U3MEHUUBOCTHY.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPUIHOE CKPEITMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMmMa, MyTanuu
(bOopMBI KPBLITLEB M OKPACKU Tela), repOapuii «['opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKalMOHHONW WU3MEHYHUBOCTH,
MOCTPOEHUE BAPUALIMOHHOIO PsAJIa U BAPUALIMOHHOU KPUBOWY.

JlaGopatopHas padota No 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MHUKpOTIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue | aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IPOLECC. 3apOKICHUE CENCKIHUU U JTOMECTUKAIIUS.
VYuyenne H. WM. BaBuioBa 0 I1EHTpaxX TMOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIBI CeeKIIMU. MacCOBBIM M MHAUBUYATbHBINH OTOOPHI B
CEJEKIIMU pACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHM.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulpuamzanuss u e€ ycnexu. VCKycCTBEHHBbIH MyTareHe3 W
[OJIyYEHUE TMOJUIIOUAOB. JIOCTHMKEHUS CENEKIHMH pPACTEHUN, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. Talibl
co3nanus pexomOuHaHTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Kiietounsle KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KiionupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyecknue M ATHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmumel 1 cxembl: KapTa «LIeHTpBI TPOUCXOXICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotel akanemuka M. ®@. MiBanoBay,
«ITomumnonausa», «OO0BEeKTH OHOTEeXHOJOTHNY», «KIeTouHble KyJIbTypbl U
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (POPM U KYJIbTYPHBIX
COpTOB pacTeHu, repdapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS Y.



JlabopaTopHblie M NpaKTHYeCcKHe PadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. BoIIOLHOHHAA OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. ODBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeugerensctBa HBONOLMHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUST BUJOB B TAJE€OHTOJIOTHYECKOM JIETONHUCH, TEPEeXOoHble (OPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M pa3Iu4Ms SMOPHUOHOB pPa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3MBL. MOIEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CHIIBI JBOJIONMM BUIOB 1o JlapBuHy (uM30BITOYHOE
Pa3MHOXKEHHUE IPU OrPAaHUUYEHHOCTU PECYPCOB, HEOMNpEAeIEHHAs U3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLIUH.

JBuxymue cuibl (hakTOpbl) SBONIONMK BUJIOB B MpUpoae. MyTallMOHHBIN
mpoiiecc ¥ KOMOWHATHMBHAs W3MEHYHMBOCTH. [lOMynslMOHHBIE BOJHBI M ApEid
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbIii 0TOOp — HampaBiasomuil (Qakrtop dBomOrUu. DOpMEI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOMEHHOCTh OPraHWU3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsl
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOp(h 036l M HAHOATATITAIIH.

Bun wu  BumooOpazoBanue. Kputepum Buga. OcHOBHbBIE — (OpMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOTHYECKOE.

MakposBomtonusi. Dopmbl  3BoOIONMU:  duUTIETUYECKAs, JHUBEPreHTHas,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTtuMocCTh 3BOTIOLINH.

[IpoucxoxkaeHue oT HecrmeuualIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs padalusl.

JdemoHcTpanuu:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mrotep, A. H. Ceepuios.
Tabmuuel 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emie», «3apoIbIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «ITonynsauumny, «MyTauuoHHas

U3MEHYUBOCTEY, «ApoMopdosb», «Uanoanantanuuy, «OOmas aereHepanus,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuiekiusa «[IpuMepsl 3alIUTHBIX TPUCIOCOOJECHUN Yy
KUBOTHBIX», MOjenb «OCHOBHBIC HAMpPaBJICHUS IBOJIONHNY», 00bEMHAs MOJETh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koyuiekiusa «DoOpMbI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp anmukanua «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3zButne Hacexkomoro», «Pa3Butue
JSATYHIKA», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTUYeCKUe PadoThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlabopatopHas pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpPraHU3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHaydHble MpPENCTABICHUA O 3apOKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOWOreHe3 W TMaHCHepMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUECKOU 3Boonu. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomooruu. ['umnoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickasa u
mporepo3oiickass 3pel. llameo3olickas spa W €€ TEpUOABL: KEMOPHICKHUH,
OPJAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, METTOBOM.

KaiiHo30iickass 3pa ® €€ Tmepuoiabl: MAJIECOTCHOBBINM, HEOTCHOBBIN,
AHTPONIOT€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TEOJIOTMYECKUX NpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe »HBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTonpl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cwibl  ((pakTopbl)  aHTpPOMOreHe3a. Hacnencteennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbid, Yenosek npamoxomsamud, Yenosek HeaHaepTanbCKul, YenmoBek
pasymHbIil. Haxoaku ucCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioMjHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpers: ®@. Penn, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnnkHoBeHue CoyiHeuHOM cuCTEeMBI», «Pa3BuTHe
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMeHHas CHUCTEMa OPraHHUYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W YEIOBEKOOOPa3HBIX
o0e3psin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6opynoBanue:  mymspku  «[IpoucxoxkaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CJIEMKH WU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YelOoBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M MpaKkTHYecKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHne HCKOMAaeMbIX OCTATKOB pAacTECHUU U
KABOTHBIX B KOJUICKLUSIX.



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WIKA KpaeBeIUeCKUl My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJa4¥ ¥ pa3/eiibl SKOJIOTruU. MeTOIbI 3KOJIOTMYECKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abnotuyeckue, OMOTHYECKHME U AaHTPOINOTeHHbIe. JIeHCTBUE HKOJIOTrMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buoruueckue (bakTopBhlI. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepamus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxJeOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJisiiuu. (OCHOBHBIE [OKa3aTenu
NOMYJIALIMU: YHCIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsaLus.

JdeMoHcTpanum:

[Toptpersi: A. I'ymbonbar, K. @. Pynbe, O. I'ekkens.

Tabnmuuer 1 cxembl: kapta «lIpupomnsie 30Hb1 3emumy», «Cpenbl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymamun», «3aKOHOMEPHOCTH pocTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble H MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PacTEHUN W3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHUE YEPEHKOB
KOJIeycay.

[IpakTuueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

CoobmiecTtBO opranu3mMoB — OwuoineHo3. CTpykTypbl OHOILIEHO3a: BUIOBAas,
MPOCTPAHCTBEHHas, Tpoduueckas (muiuenasi). Bunbl-momuHantel. CBsi3M B
OHOLIEHO3E.

Dkosiornyeckre cucrteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BeIIeCTB U MOTOK YHEPTUU B SIKOCHCTEME.
Tpodpuueckue (nmumieBble) YPOBHM 3KOCUCTEMBI. [lumieBble 1emu U CETH.
OcHOBHBIE TOKa3aTeldd HKOCUCTEMBI: OMoOMacca, MNPOAYKLIHS. IDKOJOTHYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJisinus, pa3surue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WM IIAPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOT€HHbIE  3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycrToiunBocTu sKocucteM. CoxpaHeHHe
OMOJOrMYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOocTH OHOcPepsl Kak
rJo0abHOM 3KocHucTeMbl. JluHaMuyeckoe paBHOBecHEe M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKHUE ITUKIIbI 3JIEMEHTOB (yriepoaa,
a3zoTa). 30HabHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3eMin. AHTpONOreHHbIe U3MEHEeHUs B Onocdepe.
['mo6anbHbIE YKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6mocdepbl. OCHOBa parmOHAIBHOTO
yOpaBI€HUs MPUPOAHBIMM peCcypcaMM M UX HCHOJb30BaHHe. JlocTHKeHUs
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter u cxembl: «[lumieBsie menm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupogueie cooOmiectBay, «llenmu nuTaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA OpupoAy», «BaxueWmme HMCTOYHUKHU
3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «IlouBa — BaxkHelIlas COCTaBIsrONIas
ouochepr», «PakTopsl Aerpaganuu mouBy, «llapHukoBeii d3GdexTy, «DaKTOphI
pPaAMOaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumochepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepojaa B ouochepe», «KpyroBopoT a3oTa B IpUpOIE».

O6opynoBaHue: Mojenb-anminkanus «TunuuHaele OMOLIEHO3BD», TepOapuid
«PactuTenpHble cO0O0IIECTBaY, KoeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®enepauuu, H300pakeHUS OXpPaHAEMBIX BHJIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOIIUMHCS MPOrpaMM  CpPEIHEero  obmiero  00pa3oBaHMS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCI POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIu4he MOTHBAlMM K OOy4YeHWI0  OHOJOTHH,
I[eJICHANIPaBICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaOIIUXCS PYKOBOJCTBOBATHCS B CBOECHU
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO 00pa30oBaHUs, HAJIWYHUE HKOJOTUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUS Npeamera «buonorus» mocTuraroTcs B
€IUHCTBE YYeOHOM W BOCIHUTATCIBHOW JICSITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIlieccaM CaMOIIO3HAHUS, CAaMOBOCIHUTAaHUS U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOXEHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapiieMy MOKOJECHHIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPa)kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHONW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIUPESHHUE >KU3HCHHOTO
OTIBITa M OMbBITA JICSITEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HAIpaBlICHUI
BOCTIUTATENIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpak1aHCKOro BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [ESITEIbHOCTH TIPU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJICH C pa3HBIMU YOCKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUS] K MHEHHUIO OIIMOHEHTOB IMPU OOCYXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCUICKOM IpaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY Hapony, UyBCTBA OTBETCTBEHHOCTH IEpex
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOABL,
NOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaenHas yOeXIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA IIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMu HapoJ10B Poccuu;

4) 3cTeTUYECKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢uszuuyeckoro BocnutaHus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOIO 0JIArONMOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o60pasza KHU3HU
(3mopoBoe  mUTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIUBUAYAIBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJACTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MaCcTEepPCTBa, TPYAOJIIOOUE;

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJOTHYECKOM M COLMAaIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pas3nuyHbiM cepaM mpodeccrHoHanbHON NeITebHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn U PeaTr30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CamMoOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) KOJIOTHY€ECKOT0 BOCITUTAHUSA:

AKOJIOTMYECKU LENIeCO00pa3HOE OTHOIICHHE K MPUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyJIbTYyphl: TPHOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00ATBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM U IMyTed HX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHUH
3HaHWSI M YMEHHS TIpH PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHUEM  (COOJIOJICHHE  TpaBUJl  MOBEACHUA B MOPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
KocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHOU Cpejie, YMEHHE TMPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U TIPEIOTBPAIIATH UX;

HAJIMYME Pa3BUTOTO SKOJOTHUYECKOTO MBIIIICHHUS, SKOJIOTHISCKON KYIbTYpHI,
OTIBITa JeATETHHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOW M YHUTATCIIBCKOW KYyJBTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIoIIeM MHUpE Kak O €JIMHCTBE MPHUPOABI, YeJOBEKa U
oOmIecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodiieM
COXpPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peniaTh PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHWH OWOJOTHYECKUX 3HAHMA B LEIAX
MOBBIIIEHUS OOIIEH KyNbTyphbl, €CTECTBEHHO-Hay4YHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4EeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IMOJTy4YaeMble 3HAHWS JUIsl aHaiu3a W
OOBSICHEHHS SIBIICHUW OKPYXKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM W3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C TEJTbI0 TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HWCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penieHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAITUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEOBATEIIBCKYIO ACATEIPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YyJarONTUXCS
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYyYHBIE TOHSTHS, OTPaKAIOIIHC
IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEMU(UKYy METOJO0B ITO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIOBaHNe,  HAONIOJeHHWEe,  HM3MEPEHHE,  OKCICPUMEHT H  JIPYTHX),
YHUBEPCAJIbHbIC y4eOHbIC JEHCTBUA (ITO3HABATCIIbHBIC, KOMMYHHUKATHUBHEIC,
PETYIISITUBHEIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIHOHATIBHON
IPaMOTHOCTH M COIIMAJIBHOW KOMIICTCHIIMM OOYYaronIuxcs, CIOCOOHOCTH
oOy4arommxcs UCII0JIH30BaTh OCBOCHHBIE MEXTUCITUTUTMHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHUA W  yHHUBEpPCAJIbHbIE y4dyeOHble JEHCTBUA B
NO3HABATEIBHOMN U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl CpPEIHETO OOIIero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenue YHHBEPCAJTbHBIMU yueOHBIMU NM03HABATEJIbLHBIMHU
AEeUCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOATENLHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHWU 3HAHWM TPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNsITh 1EeIN JCATETBbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, II0
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMaTPUBAEMBIX
SBJIICHUSIX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICTHHBIE cpeactBa IS IIPEICTaBIICHUS
CYIIECTBCHHBIX CBS3€d M OTHOIICHWN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYM  pa3HOro  poja,  BBIABICHHBIX B Pa3JIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OLIEHUBATh PUCKU TOCIIEICTBUH JAEATEIbHOCTH,

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PAa3JIUUHbIE BUJBI JEATCIBHOCTH I10 TMOJYYCHHUIO HOBOTO
3HaHUS, €r0 HUHTEPIpEeTalni, MPeoOpa3oBaHUIO W MPUMEHEHHUIO B YYE€OHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3/IaHUU YUE€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHIATUSIMU U METOJIaMH;

CTaBUTh H (GOpMYIUPOBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOM
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyalu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIMOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIITh LIEJICHANPABICHHBIN MOUCK IMEPEHOCa CPENCTB U CIOCOOOB
NENUCTBHS B TPOPECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTu
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE HJIEH, MpeJJIaraTh OPUTHHAIIBHBIEC MOJXOJbl U PEIICHUs,
CTaBUTH NPOOJIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3NIMUYHBIX UCTOUYHHUKAX HHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHAIU3UPOBaAThH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON JIsl BBITIOJIHEHUS YYEOHBIX
3a/1ay;

npuoOpeTaTh OINBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIL30BaHUS PA3IMUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpATh  ONTUMANIbHYIO  (QopMy  MpeICcTaBICHUS
ouosiornueckoit nHGopmanuu (cxembl, rpauku, TUarpaMMbl, TaOIHUIIbI, PUCYHKHU
" 1ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEICTBA IMpu paboTe ¢
Oouosiorndeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUE W
MaTeMaTHYeCKUe 3HAKM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TIPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH,

BJaJI€Th ~ HABbIKAMHU  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
MHGOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX C(epax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JAaJiora Wiv JUCKYCCHUM);

pacmo3HaBaTh HeBepOadbHBIE CpeIcTBa OOIEHWs, MOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYAIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaMEpPEeHHUs IPYTUX JIIOJEH, NPOSBISTh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

MOHMMATh U MCHOJb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUAYAIbHOM
paboTHI MpU pelIeHUH OMOIOTMYEeCKON MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXK/I0r0 UjieHa KOJIJIEKTUBA;



NPUHUMATh [€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIaJa M KaXKJOTO YYaCTHHKA KOMAaHAbLI B
001t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEAECHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS I BBISABICHUS TpoOJeM U HX
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYyAIUSX;

BbIOMpATh HAa OCHOBE OHOJOTMYECKUX 3HAHUW LIEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISITh NTO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIEHUs MpoOJieMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1laBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEIOUTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEeILLICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIIHH B
pa3HbIX OO0JIACTAX 3HAHUM, MOCTOSHHO TNOBBINIATH CBOM 00pa30BaTENbHBIM H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTEIbHBIX MPOLUECCOB, WX PE3YJIbTaTOB H
OCHOBaHUM, UCIHOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OLICHUBATH PUCKH W CBOECBPEMEHHO IPUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



MPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAJIU3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0NA M APYTUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

OPUHUMAaTh MOTHUBBI M apryMeHThl JPYTUX NpHU aHaJIU3€ pe3yJbTaToOB
NS TENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pesynbTathl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupudeckue Juisi yaeoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JCATECIBHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3yNIbTATHI IPEJICTABIICHBI IO TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHATBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMUHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTradomu3M (0OMEH BEIIECTB U TPEBpAICHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJislus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTHYECKHE TeOopuu (KJIETOYHAas, XPOMOCOMHasi,
MyTallMOHHAs, LEHTpajbHas JOrMa MOJEKYJIsipHOM Ouonorun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHULbI
UX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOIr'O MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSACHEHUE MOJIYUYEHHBIX



PE3yJIBTaTOB, MCIOJb30BAaHHBIX HAYYHBIX TMOHSITHA, TCOPUU M 3aKOHOB, YMEHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOLIECCOB: 0OMEHAa BEILECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (HOTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
IIPOIIECCOB Y SIBJICHHM, JUISI IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 3[0POBbS
OKPY>KAIOIIUX JT0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPHUPOJHON Cpelle, NMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BaHUS JTOCTHKCHUHN
COBpPEMEHHOM ouosioruu u OMOTEeXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHUE, CLEIJIEHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUIHOTO CKpEUIMBAaHUS JJI MpECKa3aHusi HacleIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJHATH JA0OpATOPHBIE W MPAKTHYECKHE padOThI, COONIOAATH
mpaBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUsA, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAYYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeUIIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMOTOTHIECKYI0 MHPOPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHITHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce TOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHWW O MECTE U PO OWOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMONOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBATh COJCPKAHWE OMOJOTHYECKHX TEPMHHOB W TIOHSTHMA:
BU/JI, TOMYJSALNS, TeHOPOH, FBOIIOLHUS, ABMKYIINE CUJIbI ((haKTOpPbI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHUJ000pa3oBaHUE, JKOJOrHYecKue (HaKTOphI,



DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTMYECKUE TEOpuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHMYECKass TEOpHs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouocepe B. U. Bepnanckoro),
OMPENIENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAaMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBICHUM, OpraHu3alisl W IMPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBWKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIbTAaTOB, UCIOJIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OWOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOIECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBHS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBbI, MEpeHoca
BEIIECTB M IIOTOKA JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX HW3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MONTYYCHHBIC 3HAHUA HJIA OOBSCHEHUS OMOIOTUYECKUX
MPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EeJpl0 oOecreueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM IPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIB30BAHUS JOCTHIKEHUN
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

yMEHHE periaTh dJIeMEHTapHbIe OUOJOTUYECKUE 3a]]a4H, COCTABIIATH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUs );

yYMEHHE BBITIOJNHATH JA0OpaTOPHBIE W TPAKTHYECKHE PabOThI, COOIIOAATH
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0OpPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHWS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MAacCOBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaiabl),  pacCMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO37]aBaTh COOCTBEHHBbICE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001ass OuoNornyecKkyro UHGOPMAIUIO U3 HECKOJIBKUX HWCTOYHUKOB, I'PAMOTHO
UCIIOIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 b 2 0.5
HOJIOTHA fkaK Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI U UX OpraHU3aIus 1 bubmorexa OK
P & https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKHU 8 1 Bubnmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEILHOCTE IUICTKH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE ¥ MHAUBUYAIBHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 9 1
BOMIOUHMORHA DHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 bubmorexa OK
p pyzarott pelt https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo006
000111€CTBA U IKOJIOTUYECKUE CUCTEMBI 9 hitps+//m.edsoo.ru/ 741 ccT4
bu6mmoreka [IOK
5 P 2
C3EPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «HMcnonp30BaHne pa3auIHbIX 1 0.5 Bubnmorexa [IOK
P ' https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUHU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMbl, MPOLIECCHI | bubnuoreka [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
XuMHYeCcKui cocTaB KiIeTKku. Boga u bubnuoreka [JOK
4 1
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bubmuorexka [JOK
5 b . o 1
cmicn. COCTaB M CTPOCHHE OCIKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bu6nuoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
b K
7 VYraesoasl. JIunuael 1 nGmroTexa O

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




bubmuoreka [JOK

8 Hywrentossie kncnotel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1nienoctHas >KkuBas
cucTrema
CrtpoeHnune sykapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6£f0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OBMeH BelIeCTS HIIH META60H3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. XemocHnTes https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTieckuit oomeH https://m.edsoo.ru/863e7aae
’KuszHeHHBIN UMK KIeTKU. [{eneHue
KJIeTKH. MuTo3. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «HaGmroneHue MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7dcd
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
FOTOBBIX MUKPOIpENapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
17 Tpancnsmst — dnocuntes benia https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl xU3HH — bubnmoreka [JOK




BUPYCBI

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

bu6mmoreka [{OK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmmoreka [{OK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHHeE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubnuoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
P l P https://m.edsoo.ru/863e8878
CKpeIllMBaHHE
UrHOpUIHOE CKpelMBaHue. 3aKOH
A PiA Pt bubmuoreka [JOK
25 HE3aBUCUMOI'0 HACJIEAOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HaclIe10BaHHe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTatoB 0.5 bubnunoreka [JOK
MOHOTHOPUHOTO U JUTUOPUIHOTO ’ https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKPOIIpEnapaTax»
27 I'enetuka nona. HacaemoBanue bu6mmoreka [JOK




IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

https://m.edso00.ru/863e8c60

N3menuusBocts. HenaciencrsenHast
W3MEHUYMBOCTH. JlaboparopHas

pabota Ne 6. U3yucHue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»
HacnencrBeHHast "BMEHYMBOCTb.
JlabopaTtopHuas pabota No 7. bubmuorexa [JOK
29 . 1 0.5
«AHanu3 Mytauui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIPEIIapaTax»
bu6moreka [IOK
30 Perteritka vienonera : https://m.edsoo.ry/863e8d78
Peseprueiit ypok. O60011eHIE TIO
31 TeMe «HaciencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)
bu6mmoreka [JOK
32 (CenleKiis KaK HayKa  mporece ! https://m.edsoo.ru/8639214
1 MeTobl 1 JOCTHXKEHUS CETICKIIUNT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHos0THS Kak OTpacib 1 bubnunoreka [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e€9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpopnrre | [paxrireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOLUS U METObI €€ U3YyUEHHUSI 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pasBuThs NpeacTaBiIeHUN 1 bubnuoreka [IOK
00 »BOTIOIIN https://m.eds00.ru/863¢9570
bu6moreka [IOK
3 Muipooomows ! https://m.edsoo.ru/863e9cle
[omynsius kak sJieMeHTapHas
€IMHHUIIa BUJIA ¥ SBOJIIOIUH.
4 JlabopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKTOpBI) SBOJIOLIUH https://m.edsoo.ru/863e9da4
. bubmuorexka [JOK
6 EctectBennslit 0T00p 1 ero Gpopmbl 1 hitps://m.edsoo.rw/863¢9ed0
PesynbTath! 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUJ000pa3oBanue. JlabopatopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BoIIONINN
10 Ucropus xu3nu Ha 3emiie 1 METO bl
€€ N3y4eHUS
1 ['mnoTre3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3eMIie 1o Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTENHHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIHASIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padora Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubnnotexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCay
bubmmoreka [IOK
23 broTitieckite GaxTops! https://m.edsoo.ru/863eb348
OKOJIOTUYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «IToacuét IIOTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — bubnuoreka [IOK
OHOILIEHO03 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupogHbIE DKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinodanbHas bu6nuoreka [IOK
JKOCHCTEMA 3EeMJIH https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYILLIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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




32 YenoseuecTBo B Ouochepe 3emin 1
13 CocytiecTBoBaHUE MTPUPOIBI U | bubnuorexa [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa U IKOJIOTUIECKUE 1
CUCTEMBD»
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUsI

CpopMHpPOBAHHOCTh 3HAHUK O MECTE€ W POJH OUOJIOTUHU B CHUCTEME
HayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHUMCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ounosiornu; (QYHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEelICHUs

JKHN3HCHHBIX 3aJ1a4

YMeHne packpbiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHATHN: KU3Hb, KJIETKA, OpPTraHu3M; MeTa00Im3M (0OMEH BEIIECTB H
MpEeBpalleHUEe DSHEPTHH), TOMEOoCTa3 (CaMOpPETyJsIus), YpOBHEBas
OpraHu3aIus >KUBBIX CHCTEM, CaMOBOCIPOU3BeACHUE (PEIpPOAYKIIHs),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznaratb OMOJIOrHUECKUE TEOPUH (KJIETOYHAsi, XpOMOCOMHas,
MyTtaroHHas), 3akoHbl (I. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpazus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensaTs rpaHUIbI UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

Ymenune BJIaACTh MCTOJaMM HAYYHOI'O IIO3HAaHUA B ounosoruu
(Ha6J’IIO,Z[€HI/Ie U OIIMCAaHUC JKHUBBIX CHUCTCM, IIPOLCCCOB H HBJ'IeHHfI;
OpraHu3anusa n IMpOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHC THIIOTE3bI, BBIAABJIICHHC 3aBUCHUMOCTH MCKAY
HCCICAYECMbIMH BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HAa OCHOBAHUHU ITOJTYUCHHBIX pe3yanaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACIATH CYHICCTBCHHBIC TIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoT U 3SYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
IMpeBpallCHUA OHEPruu B KIICTKC, (I)OTOCI/IHTe3a, JIaCTHYCCKOTO H
OHEPICTUYCCKOTO O6MeHa, XCMOCHHTCE34a, MHTO3a, Meﬁo:sa,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusmMa (OHTOTeHe3)




YMeHue IPHUMCHSATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX MpoucCCOB U HBJ’ICHI/Iﬁ, JJId TIPUHATUA MPAKTHYCCKUX
pelIeHu B MOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 37I0POBBSI M 37I0POBBSI OKPYXKAIOIINX JIFO/IEH, COOIIOICHUS] HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpPYXaIoIlel  MpUpPOIHON

HCIIOJIBb30BaHHU A

cpene;

OHUMaHHE HE00X0IMMOCTH JOCTHXEHUI
COBPEMEHHOW OWMONOTMM M OWOTEXHOJIOTHH Uil PaIOHAIBHOTO

IPUPOJIONOJIB30BAHUS

YMeHue pemath 3JIEMEHTApHbIE T€HETHYECKHE 3a/Jauyd Ha MOHO- U
JTUTHOPUTHOE CKpEIIMBaHUE, CIEIMJICHHOE HACJIeIOBAHHUE, COCTaBIIATH
CXeMbl  MOHOTHOPHIHOTO

CKpClIrBaHUs JJIL npeacKkasaHus

HacCJICJOBaHM TIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W TPaKTUYECKUE paboThI,

coOmoAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOpPaTOPHBIM

000pyT0BaHHEM

YMeHue KpUTHUECKU OLEHUBATh U HUHTEPNPETHPOBaTH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHusl, BKIIOYAIOIIYIO IICEBAOHAYyYHbIE 3HAHUS
13 pa3nMuyHbIX UCTOYHUKOB (CMU, HaydyHO-TIOMYJIIpHBIC MaTepHUaIbl);
9THUYECKHE AacCleKThl COBPEMEHHBIX HCCJIEeOBaHUI B OHOJIOTHUH,

MeOUIMHE, OMOTEXHOJIOTHH

10

YMeHue co3aaBaTh COOCTBCHHBIC TMCHbMEHHBIC U YCTHBIC COOOIICHHMS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA arapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o0ero 0opa3oBaHus

ChopMUpOBaHHOCTh 3HAHUN O MeCTe U POJU OMOJOIMH B CHCTEME
HAY4YHOTO 3HaHMS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOI'O MUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu; (PYHKIMOHAJIBHOW TPaMOTHOCTH YEJNOBEKA Ui pEIIEeHUs

JKHM3HCHHBIX 3a/1a4

YMmenue PaCKpbIBaTh COACPIKAHUC OMOJIOTHYCCKHUX TCPMHUHOB U

TTOHSATHH: BU[, MOMMYyJALHUA, FeHO(bOHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OpraHu3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (bakTopsl, IKOCHCTEMA,
IMPOAYLCHTHEI, KOHCYMCHTBI, PCAYLCHTHI, nenu IIUTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMeHne u3narath OMOJIOTUYECKHE TEOPHH (IBOJIOIHMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpUs  DBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospiieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
o6uocpepe B.M.  Bepnaackoro), ompenensTb ~ IpaHUIBl  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHune BIageTh METOJaMH HAay4YHOTO TI0O3HaHWS B OWUOJOTUHU
(HabmroleHne M OMHMCAaHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUIA,
OopraHu3aisi ¢ TPOBEICHHE OWOJOTHYECKOTO0  AKCIIEPUMEHTA,
BBIBIDKGHHUE  THIOTE3bI;  BBIABJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TCOPHH W 3aKOHOB, YMCHHE

JIeNiaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIHTATOB)

YmMmenue BBIACIATH CYIIIECTBEHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYECKMX OOBEKTOB: BHUJOB, TMOMYJAIUN, MPOIYIEHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOTEOIIEHO30B U  JKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HAacCJIEACTBEHHOMN W3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpraHu3MOB, JCHCTBHS SKOJOTHYECKHX (PAKTOPOB HaA OpPraHU3MBI,
nepeHoca BEIIeCTB M OTOKA YHEPTUU B DKOCUCTEMAX, aHTPOIIOTCHHBIX
U3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTCOXMMHUYECKUX IIMKJIOB B Onocdepe

YMeHue OpUMEHSTh TOJY4YeHHbIE 3HAHUA JJIs  OOBACHEHUs
OMOJIOTUYECKHUX IMPOILIECCOB M SBICHUM, A MPUHATHS MPAKTUYECKUX
pelieHni B MOBCEAHEBHOM KU3HU B LIEJSX 0OecreyeHus: 6e30MacHOCTH
CBOET0 37I0POBBS U 37I0POBBS OKPYKAIOIIUX JIIOJEH, COONIOIEHUS HOPM
rPaMOTHOTO  TOBEJIEHUS B OKPYXKAWOIIEH MPUPOJHOM  Cpelne;
MOHUMAaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHHI

COBpeMeHHOﬁ Ounoyorun AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BAHUA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4ud, COCTaBJIATH

CXCMBI IIEPEHOCA BCIICCTB U DOHECPIUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHHe BBINOJNHATH J1a0OpaTopHble M IpPaKTHYECKUue paboThl,
coOmonarh npaBuia npu pabore ¢ y4yeOHbIM U JaOOpPATOPHBIM

o0opynoBaHueM




YMeHne KpUTHYECKH OLEHUBATh W WHTEPIPETUPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHUs, BKIIOYAIOUIYIO TICEBIOHAYYHbIE 3HAHUS

U3 pa3iauyuHblX UcTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0abHbIE HKOJIOTHYECKHE poOIeMBbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHWIO K HUM COOCTBEHHYIO
MO3HIIHIO
YMeHue co3aaBaTb COOCTBEHHbIE TUCHbMEHHbBIE U YCTHBIE COOOLICHMUS,
10 000011as1 6MOJIOTUYECKYI0 MH(POPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

TpaMOTHO UCIIOJb30BATH MMOHSITUMHBINA arrapar ouoorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonorum B ¢GopMuUpOBaHUU

COBPEMEHHOI HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYeCKUX HAYK

1.2

Metonpl MO3HAaHUS KUBOW MpHUPoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHne, KilaccupUKalus, MOJCIUPOBAaHUE, CTATUCTHYECKas 00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi ouonoruu. CoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHu3ani OWOCUCTEM: MOJICKYISIPHO-TEHETHUECKHH, KIETOYHBIH,

OpraHU3MEHHBIN, TOMY/ISIIHOHHO-BUI0OBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMHUYECKUH COCTaB KJICTKH. XHMHYECKHE JJIEMEHTHI: MAaKpO3JICMCHTEI,
MHKPOSJIEMECHTEIL. Boz[a U MHUHCPAJIbHBIC BCIICCTBA. CDYHKI_[I/II/I BOJIbl H

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHUMBIE AaMHHOKHMCIOTBHL.. AMHHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYphI OEIKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAsS, TPETHYHAS U
YeTBEPTHYHAsl CTPYKTypa). XHMHYECKHe CBoOiicTBa OenkoB. buonornyeckue
(GbyHKIMH OENKOB.

depmeHTH — OHoJIoTHYECKHEe Katanu3aTopbl. CTpoeHue (pepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTHas crneuuduunoctb. Kodepmentsl. Butamunsl. Otnudms

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIn3aTOPOB

33

VYraeBoipl: MOHOCAaxXapuabl (TJIIOK03a, pub03a U J1e30KCUpru003a), Tucaxapuibl
(caxapo3a, JlaKTo3a) M MOJUCAaxXapuabl (Kpaxmaj, TJIMKOTeH, LeJIII03a).
Bbuonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl:  TpUrMUEpUAbl,  crepouiabl,  Gochomunuael.  ['mapodmisHO-
rupodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB S3HCPIrUn

34

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢ynkinuun JIHK. Crpoenwe u ¢dynknuun PHK. ATO:

CTpoeHue 1 QPyHKIUU

3.5

Hwuronorusa — Hayka o kierke. Knertounas Teopus. MeToapl U3ydeHUs KIETOK

3.6

Knerka kak menoctHas >kuBas cucrema. OOmue mpu3HaKM KIETOK: 3aMKHYTas
HapyxHas meMOpaHa, Monekynsl JIHK kak renermdeckuil ammapar, cucrema

cuHTe3a Oernka

3.7

Tumbl KIETOK: SyKaprHOTHYeCKass U Ipokapuotndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoi  kinerku. Kiierounas crenka ©Oaktepui.  CtpoeHue
JyKapruoTHYeCKOW KieTKd. OCHOBHBIC OTJIMYMSI PACTUTEITHHOM, >KMBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, IJIMKOKAIMKC, HX
¢bynkmu. [1nazmatrnyeckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. Lluromnnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOW[bI KJIETKU: IHJOIJIa3MaTH4YecKasl CETh
(OIIC), ammapar T'ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIICTKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM W TUIacTHI. Bumapl
mwiactua. HememOpaHHblE OpraHouibl KIETKU: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHMUKH, KI'yTUKU. OYHKIIUU OPraHOUI0B KIeTKU. BritoueHus

3.9

SAnpo — perymsaropHbiii meHTp kieTku. CTpoeHHWe sjpa: siaepHas 000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

H(I/BHGI[GSITGJ’IBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM METa00Ju3M. AcCUMUIIALMS (TUTACTHYECKH OOMEH) W
JTMCCUMWIALINS (SHEPIreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosim3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIN U reTepoTpodHbId. Poib

(I)epMCHTOB B oOMeHe BCIICCTB U IIPCBPALICHHNHU SHCPIrUU B KIICTKC

4.2

®ortocunrte3. CpetoBas U TeMHOBas ¢a3bl PoTocunTesa. Peakiuu Gporocunresa.
DddextuBHOCTh (oTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui JKU3HM Ha 3emie.
Bnusnue ycrmoBud cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIMICHHS] €ro
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HAYeHHE XEMOCHHTe3a [Uis

JKA3HM Ha 3emiie

4.3

9HepreTI/I‘{eCKHﬁ OoOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUC H
AKKYMYJIIMPOBAHUEC OSHCPruu B KIICTKC. OTaIbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/IC n €ro BHUEI. KI/ICJ'IOpO,Z[HOG OKHCJIICHHUEC, WK KIJIICTOYHOC

npixanue. DPPeKTHBHOCT IHEPTETUUECKOTr0 0OMeHa

4.4

Peakiiun matpuuHoro cuHtesa. ['enernueckas nndopmanus u JJHK. Peannzanus

TeHEeTUYeCKOl MHGpopMalnuu B KJIeTKe. |'eHeTWyeckuid KOJl M €ero CBOMCTBa.




Tpanckpunus — marpuunbiii cunate3 PHK. Tpancnsmus — O6uocunTte3 Oernka.

Koauposanue amuHokucnot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl ku3HH — BHpYChl. Mcropuss otkpeitusi BupycoB (/.M.
WBanoBckmii). OcCOOEHHOCTH CTPOCHUS H  JKU3HEACATEIILHOCTH BUPYCOB.
Bakreprnodarn. boye3Hu pacTeHHI, >XMBOTHBIX W YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[Ipodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1wmkn, win S>KU3HEHHBIM LUK KiIeTku. WHTepdaza W MUTO3.
[Ipoueccel, npoTekatomue B uHTEpdasze. Perumkanus — peakuuss MaTpU4HOTO
cunte3za JHK. Crpoenune xpomocom. XpomMocoMmMHBIH HabOp — KapHOTHIL.
JluniouaHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XPOMATHIBI.
HuTronornyeckue OCHOBBI Pa3MHOXKEHHS W HHIUBUIYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kmerkn — wmuto3. Craguum Muroza. [Ipomecchl, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMEICII MUTO3a

5.2

@®opMBI Pa3MHOKEHHSI OpPraHWU3MOB: Oecrosoe W ToJjioBoe. Bumel Gecronoro
pa3sMHOXEHHSI: JeNIeHHEe HaJBOe, TOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU

53

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramguu Meio3za. Ilporeccel, mpoucxonasiiye Ha CTaausX Meno3sa.
IToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonoruueckuil cMmbiCi U

3Ha4YECHHUE MeN0o3a

54

I'amerorenes — mpoiiecc 0O6pa3oBaHMs MOJOBBIX KIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEeMEHHUKH U AUnYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMaTo3oujl, SileKIeTka) — crepmaToreHe3 u oorene3. OcoGeHHOCTH

CTPOCHHUA ﬂﬁHeKﬂeTOK U CIICpMaTO30MU10B. OHHO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). DTambl YMOPUOHAILHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsanus, opraHoreHes. IloctamOpuonansHoe pazButue. THIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TpsMOe, HempsiMoe (TMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocrt u pa3zsutue pactenuil. OHTOTeHe3 IBETKOBOTO PACTEHHUSA: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpenmer u 3amauu reHeTuku. MicTopus pa3BUTUS T€HETUKU. BKilag poCCUNCKUX
U 3apyOeXHBIX y4Y€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHETUKU
(TrubpuAOIOTUYECKHIA, LIATOTCHETUYECKU, MOJIEKYJISIPHO-T€HETUUECKHI ).
OcHoBHbIE TeHeTUYECKUE NMOHATUS. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpellBaHUN

6.2

3aKOHOMEPHOCTU HAacCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE ['. Menaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eAWHOOOpa3us THOPUIOB TIEPBOTO
nokojeHus. [IpaBwiio JOMUHUpPOBaHHWA. 3aKOH pAcCIICIUICHUsS TPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHHPOBAHUE.

JurunbpuaHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TPU3HAKOB.
[{utoreHeTH4ecKne OCHOBBI JUTHOPUIIHOTO CKpEUIMBAHHS. AHAIH3UPYIOIICE
ckpenuBanue.  Vcrnonp3oBaHWE ~— AHATM3UPYIOMIETO  CKPEUIMBAHMUS IS

OTIpe/IeNIeHUs] TeHOTHUIAa 0CO0U

6.3

CuerieHHoe HacnefoBaHue npu3HakoB. Pabdota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremsieHuss TeHOB B pe3ysbTare
KpOCCHHIoBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. ['eHeTnueckue
KapTBhl.

I'eneruka mosia. XpoOMOCOMHOE OINpENETICHUE IMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMBbl. ['oMorameTHble M TeTeporamMeTHble opraHusmbl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C I1I0JIOM

6.4

N3MeHYnBOCTS. BI/II[I)I U3MCHYHNBOCTH: HCHACJIICACTBCHHAsA M HACJICACTBCHHAs.
Ponb Cp€abl B HCH&CJ’ICI{CTBCHHOﬁ N3MCHYHBOCTH. XapaKTepI/ICTI/IKa
MOI[H(bHKaHHOHHOﬁ N3MEHYHUBOCTH. BapHaHHOHHBIﬁ psaad W BapHallMOHHas
KpuBas. HopMa p€aKuuu IIprU3HaAKa. KomuaecTBeHHBIE M KadeCTBEHHBIC

IIPU3HAKHW U UX HOpMaA PCAKIHUU. CpolicTBa MOI[I/I(bI/IKaI_[I/IOHHOI‘/'I U3MCHYNBOCTH

6.5

HaCJ'IC,Z[CTBeHHaSI, WM T CHOTHUIIMYCCKAsA, HU3MCHYHNBOCTB. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOH nmpounecc — OCHOBa KOMOMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. Knaccmbnxauml MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPpUYXHBI MYTaLII/Iﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aK0H rOMOJIOTHYECKHUX psAAOB B HacjaeaCcTBeHHOM n3meHunBoctu H.I.

BasuioBa

6.6

I'enernka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUUECKUH,
OMOXMMHUYECKUH, MOJIeKyIsIpHO-TeHeTndeckuidl. CoBpeMeHHOe ompezeeHne
IEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpbto [II[P-ananuza. HacnencTBeHHble 3a00JieBaHMs YeNIOBEKA: T'€HHBIE
60s1e3HM, OOJIE3HU C HACIEICTBEHHON INPEIpacoioKeHHOCThIO, XPOMOCOMHbBIE

6one3an. Comartndyeckue W TEHEpaTUBHbIE MyTaluu. [IpHHIMIBI 30POBOTO




06p333 KHU3HH, AUAr"HOCTHKMU, HpO(i)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKUX
Oone3nell. MeInKo-reHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TCHCTUKU B IMPCAOTBPAICHUHN U JICUCHUUN I'CHCTUUCCKUX 3a00JIeBaHUM YeJI0BEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka M IpoOLECC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUS.
VYuyenue H.M. BaBunoBa o0 1eHTpax MPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. LIeHTpbI mpOUCXO0XKIeHNs TOMAITHUX KUBOTHBIX. CopT,

nopoja, MTaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MaccoBbIi M WMHIAUBUAYAIbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUuM M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskoponacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHUWE YUCTBHIX JIMHUMH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe cKpeluBaHue — ayTOPUANHT.
Otnanénnass tulOpunmzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJyYeHUE NOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosorMsT Kak OTpacib NPOU3BOJACTBA. ['€HHAas WHXEHEpHUs. OTambl
cozmanusa pexomOmHanTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
nHxkeHepusa.  Kiierounble  KynabTypbl.  MUKpPOKIOHAJbHOE  Pa3MHOKEHHE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHE W 3Thdyeckue mnpoodsempl. MO — reHeTnuecku

MOAU(PUIIPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

DBOJTIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  3BOJIOLMH.  [laneoHTONIOTHYECKHE:  TTOCIENIOBATENBHOCTD
NOSIBJICHUsI BHUJOB B MAJECOHTOJOTHYECKOM JIETONHMCH, MNEpeXOAHble (OPMBI.
buoreorpaduueckue: cxoIcTBO W paznuuue ¢ayH H (GIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJCTBA M Pa3INunsi SMOPHOHOB Pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHUE: T'OMOJIOTMUYHBIE, aHAJIOTHYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIpHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTeH y Bcex

OpraHu3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHM3MA. JIBMOKyIIME CHJIBI SBOJIIOLMM BUIOB 10 JlapBuHy (M30BITOUYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckast Tteopust sBoitound (CTD) U OCHOBHbIE €€ TOJIOXKEHUS.

MuxposBontouus. [lonymanus kKak eIMHULA BUAA U 3BOJOLHA

1.4

JBwxymue cuibl ((pakTopbl) SBOJIONUU BUAOB B TpUpoje. MyTalmoHHBIHA
MporecC U KOMOWHATUBHAST M3MEHUYMBOCTh. llomynsiiimoHHBIE BOJMHBI U Aperd
reHoB. M3omsiius 1 mMurpanusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUN (GakTop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT, OpraHU3MOB Kak pe3ynbTar dBosonuu. [Ipumepsl
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPG 036l B UINOATATITAITIH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA000Opa30BaHUS:

reorpagpuIecKoe, IKOJIOTHIECKOES

1.5

Makpossomtorusi.  PopMbel  3BoJOLMU:  QUIIETHYECKas,  JUBEPreHTHas,

KOHBEpreHTHas, napasmienabHas. HeobpaTumocTs 3BoIOINMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TMpENCTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble THMIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M NaHCHepMusa. XUMHUECKas
SBOJIIONMS. DKCIEPUMEHTAIIbHOE MOATBEPIKACHUE XHMHUYECKON SBOJIOIUU.
Hauanpabie stanbel Ounosnorunyeckoit spomonuu. ['mnoresa PHK-mupa. Ilepsoie

KJICTKH U UX DBOJIOLIMA. (DOpMI/IPOBaHI/IC OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emie mo spam u nepuojam. Karapxel. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEMOPHUUCKHIA,
OPIOBUKCKUW, CHIIYPUHCKUH, JE€BOHCKUH, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUMA, MEJIOBOM.

KaiiHo30lickas 9pa M €€ Mepuoipl:  IMAJCOTCHOBBIN,  HEOTEHOBBIN,
AQHTPOINOI€HOBBIM. XapaKTepucTUKa KIUMara W TeOJIOTMYECKHX MPOIECCOB.
OcCHOBHBI€ ATAIbI YBOJIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. APOMOP(O3HI y
pacTeHuM U KUBOTHBIX. [losiBIEeHuWe, paciBeT W BBIMUPAHHME TPYII KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCcKoro Mupa KakK OTpaKCHHUC SBOJIIOLUU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

24

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOHOI‘I/I}I KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKIACHUN YCJIOBCKA. MGTOI[I)I HN3Y4YCHUA QaAHTPOIIOTCHC3a. CXOIICTBa u




pa3nuyms YyeloBeKa U KHUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YETIOBEKA.
HBwxymiue cuibl (pakTopsl) aHTpornorenesa. HacneacrBennass ”3MEHUYMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOmIecTBeHHBI 00pa3 KU3HU, W3TOTOBICHHE OPYIHA

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHBIE CTAaIMM W BETBU DSBOJIIOLMHM YEJIOBEKA: aBCTpaJoNuTEKd, YenoBek
ymeneii, YemoBek mnpsaMoxonsmuid, YenoBek HeaHAepTAIbCKUl, YenoBek
pasyMHbIi. Haxonku MCKOMaeMbIX OCTAHKOB, BPEMsi CYIIECTBOBAaHUS, 00JIaCTh

pacripocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpOIEOUIHAs (€Bpa3uiickas),
HErpo-aBCTpajIouHas (3kBaTOpHabHAs), MOHTOJIOUTHAS (a3uarcko-
amepukaHckasi). YepTsl NpUCHocoOIEHHOCTH MPEACTaBUTENEH YET0BEUECKUX pac

K YCIIOBUSIM CyIIECTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kpurtnka pacuszma

Oprasu3Msl ¥ OKpyKaroias cpeia

3.1

Okonorus Kak Hayka. 3afaud U pasfeibl dKOJOrMH. MeTolbl 3KOJOrMYeCKHX
uccienoBaHui. DKkosornueckoe MUpoBo33peHue. Cpeabl 0OUTaHUsI OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AYyIIIHAs, IIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

32

Oxosormueckue  ¢aktopel.  Krnaccudukamuss — 9KOJOTUYECKHX  (DAaKTOPOB:
abuoTHueckre, OWOTHYECKHE W aHTPONOTeHHBIC. JIeficTBHE HSKOIOTHUYECKHX

(hakTOpOB Ha OPTaHU3MBbI

3.3

AbGunotuueckue (GakTOpbl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenuss opraHu3MoB K  JEHCTBUIO aOuMOTHYeCKUX  (HakTOpOB.

buonornueckue PUTMBbI

34

buotnueckue dakropbl. Buapl OMOTHUECKHX B3aUMOJEHCTBUIN: KOHKYpPEHLHUSA,
XMUIHAYECTBO, Mapa3sHTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHHYECTBO,
KBapTHPAHTCTBO),  aMCHCAJIM3M, HEUTpaau3M. 3HAUCHHE  OMOTHYECKHX

B3aUMOACUCTBUI 11 CyIIeCTBOBaHHUA OPIraHU3MOB B ITPUPOJHBIX COOGH.ICCTB&X

3.5

OKOJIOTHUYECKHE XapaKTCPUCTUKU MOMYJIAINH. OcHOBHBIE IIOKa3aTCiIn
MomyJsauuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IMPUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH IMOMMYJIAINU U eé peryisiusa

COO6HleCTBa M 3KOJOTIMYCCKHUEC CUCTEMBI

4.1

Coo0mecTBO opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAf,
NPOCTPaHCTBEHHas, Tpoduyeckas (mumieBas). Buapl-momuHanThl. CBsi3U B

OHOIEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI). I[TonstTue 00 »d3KOCHCTEME U




ouoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, pe1ylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muUIIEBbIE) YPOBHU SKOCHCTEMBI. lluieBble menmu M CETH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMBbI: OuoMacca, MPOAYKUHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPOAYKLIMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBAa HKOCHUCTEM:

YCTOMUYUBOCTD, CAMOPETYIISALMS, pa3BuTHe. CyKieccus

4.3

[Ipupoausie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOIO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpboskocucTemsl.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHUCTEM.
buopaznooOpazue kak (daktop ycroiumBocth IKocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Ouocdepe. I['panuisl, coctaB U CTPYKTypa
ounocdepsl. Kuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Omochepsl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMuueckoe paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXHMMHUYECKHE IHMKIBI DJIEMEHTOB

(yrnepona, a3oTa). 30HaIBHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Ouochepe 3emin. AHTpOINOTEHHBICE HM3MEHEHHUs B Ouocdepe.
['moGanbHBIE SKOJTOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX

HCIIOJIb30BaHUC. I[OCTI/DKCHI/IH OHOJIOTHH U OoXpaHa IIpUpPOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

bu6anoreka IJOK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnmmoreka IIOK
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