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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMsbl M0 OMOJOTUN TEOPETUYECKYIO OCHOBY JIJISl ONPEECICHHUS
NOJIX00B K (hopMHpOBaHHIO cojlepkaHusi ydyeOHoro mpeamera «buomorus» cocraBuiu:
KoHienTyaibHbie osioxkeHuss PI'OC COO o B3auMo00OyCIOBIECHHOCTH 1I€JIEH, COJIepKAHUSI,
pe3ynbTaToB 0Oy4YeHHS U TPeOOBaHUM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOKEHUS 00
oOIIUX LETSAX U MPUHIIUIAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obOmero obpazoBanusi B Poccuiickoit deneparum, a Takke MOJOXKEHUS O crHeluduKe
Oouonoruu, €€ 3HAUYEHUU B TMO3HAHUHU >KUBOM MPHUPOABI M OOECIEUCHHM CYIIECTBOBAHUS
yesoBeyeckoro oodmectBa. COrIacHO Ha3BaHHBIM IOJIOKEHUSM, OIPEIEICHbBl OCHOBHBIE
(GyHKIMH IPOTpaMMBbI 10 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu 1a€T npeacTaBiIeHUE O LEIIX, 00 0011Iel cTpaTeruu oOy4eHus,
BOCIIUTAHUS W DPa3BUTUS OOydarolmuxcs CpeAcTBaMH ydeOHoro mnpeamera «buomorusy,
omnpenensieT 00sA3aTeabHOE MPEIMETHOE COAEpPKAHUE, €r0 CTPYKTYpPY, paclpeiesieHHE 10
pazzienam u TeMaM, peKOMEHAYEMYIO MTOCIEI0BATENbHOCTh U3YUEHHS YUeOHOro MaTepHaa ¢
y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B mporpamMMe mo OHWONOTHH TakKe YYHUTHIBAIOTCA TPEOOBaHHS K IIAaHUPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM M TIPEAMETHBIM pe3yibTaTaM o0ydeHus B (popMUpOBaHUHU
OCHOBHBIX BUJIOB yUe€OHO-IT03HABATEIbHOM J1€ATEIbHOCTH/yUeOHBIX TEHCTBUI 00yUaroXcs
110 OCBOCHHUIO COZIEpKaHMsI OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme no 6uosnoruun (10—11 kmaccel, 0a30BbI YPOBEHb) peaIM30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B H3yUYe€HWW OWOJOTHH, Onaromaps dYeMy B HEH MpOoCcMaTpUBaETCA
HAIPaBIEHHOCTH HAa Pa3BUTHE 3HAHUHN, CBI3aHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYIHOTO
MHUPOBO33pPEHHUSA, IIEHHOCTHBIX OPHEHTAIMM JIMYHOCTH, DKOJIOTMUYECKOTO MBIIIICHUS,
IPEJICTAaBICHUA O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karollen
npupogHoil cpexae. [loaToMy Hapsiny ¢ U3ydyeHUEM OOIIEOMOIOTUUECKUX TEOPHM, a TaKkKe
3HaHUW O CTPOCHUH KUBBIX CHCTEM PA3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOIIECCOB B MPOrpaMMe MO0 OMOJIOTUH Y/IeJICHO BHUMAHKE UCTIOJIb30BAHUIO TIOTYYCHHBIX
3HAHUM B TOBCEIHEBHOW >KM3HU JUIA PEIICHUS TPUKIAIHBIX 3a7a4, B TOM YHCIE:
NpOPMIAKTAKA  HACJICICTBEHHBIX  3a00JICBAaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBaHUS JKOJOTMYECKH  11eJIeCOOOpa3HOro  MOBEACHUS B
OKpYXaroIIEH TPUPOJTHOMN Cpelie, aHAM3a BIMSHUS XO3SIMCTBEHHOW JEATEIIbHOCTH Y€JIOBEKA
Ha COCTOSTHUE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHUS K TIPUKIIATHON
HaIpaBJICHHOCTH Y4YeOHOro mpeamera «bUONOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHrsT YCIIOBUH Ui pEIICHHs OJHOM W3 aKTyalbHBIX 3aJad [IKOJHHOTO
Onosoruyeckoro o0Opa3zoBaHusA, KOTOpas MpeamnoJiaraetT (pOpMUPOBAHHE y OOYyHAOUIUXCS
CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorust Ha ypoBHe cpenHero obmiero oOpa3zoBaHHs 3aHMMaeT BaxHoe mecTo. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaIOIIMXCS MPEACTABICHUI O HAYYHOU KapTHUHE MUpa,
pacmmpsieT U 0000IIaeT 3HAHWUA O XUBOW MpHUpPOAE, €€ OTIMYUTENBHBIX MPU3HAKAX —



YPOBHEBOM OpPraHU3AlMM M 3BOJIKOLHMH, CO3HAET YCIOBUS JUIS: NMO3HAHUS 3aKOHOB YKHBOM
npupoasl, (popmupoBaHus GYHKIHOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
6e3omacHoro oopasa KU3HU, FKOJIOTHYECKOT0 MBIIILIEHHUS, IEHHOCTHOT'O OTHOIIEHUS K dKUBON
IPUPOJIE U YETIOBEKY.

Bonbmmoe 3HaueHune OWONIOTHS WMEET TaKXKe MJIs PEMICHUS BOCHUTATEIBHBIX H
pPa3BUBAIOIINX 3a7a4 CpPEIHEro OoO0Imero oOpa3oBaHUS, COMHAIU3ANNN O0yUYarOIIHXCH.
N3yuenune Ouosornu oOecreyrBaeT yclIOoBUA s (HOPMHUPOBAHUS HHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX U HH()OPMAITMOHHBIX HAaBBIKOB, 3CTETUUECKOU KYJIbTYPhI, CIOCOOCTBYET
MHTErpaluyd OMOJIOTUYECKUX 3HAHUN C MPECTABICHUSIMU U3 JPYTUX YUEOHBIX IPEIMETOB, B
JacTHOCTH, (U3WKUA, XUMHH W Teorpaduu. Ha3zBaHHBIC TOJNIOKEHUS O MpPEIHA3HAYCHUH
yaeOHOro mipeaMeTa « bHuoIoTus» COCTaBUIIM OCHOBY JIJISL OTIPEICIICHUS TIOJIX0I0B K OTOOPY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, PEICTABIEHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

OTt60p conepsxanus yaueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUK KYyJIBTYpOCOOOPA3HOTO MOAX0Jd, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs
JIOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAYUMBbIC IJii (OpMHUpPOBaHUSL OOIIEH KYJIbTYpHI,
ONPEACISAIONIME A/ICKBATHOE IIOBEIACHHUE YEJIIOBEKAa B OKPYKAIOIIEH NPUPOIHON Cpee,
BOCTpPEOOBAaHHbBIEC B TTOBCEAHEBHOM JKU3HU U MpaKTHUUECKOU aesitenbHocTh. Ocoboe MecTo B
ATOM CUCTEME 3HAaHHMU 3aHUMAIOT DJIEMEHTBHI COAEPKaHMs, KOTOPHIE CIIY)KAT OCHOBOW IS
(GbopMHpOBaHUS MPEICTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa U
IIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TIyMaHU3alMd OHOJIOTHYECKOTO
o0Opa3oBaHus.

CTpyKkTypuUpOBaHUE COJepKaHUs Y4eOHOro marepuajia B MporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUA OO0 OTIUYUTEIbHBIX
OCOOCHHOCTSIX KUBOU MIPUPO/IBI, O €€ YPOBHEBOM OpraHU3alllK U HBOIIONNH. B cooTBETCTBUU
C DJTUM B CTPYKType ydeOHOoro mpeamera «bUOJOTHS» BBIIEICHBI  CIEAYIOIINE
coAep KaTelIbHbIE TMHUM: «bHOJIOrus KaKk Hayka. MeTobl Hay4yHOr 0 I03HaHus», «KieTka kak
Oouonoruyeckass cucreMa», «OpraHu3m Kak Owuosjormdyeckas cuctemay, «Cucrema #
MHOTrooOpasue OpPraHu4ecKOro MUpa», «IBOJIOLUS KUBOU MPUPOIBD», «IKOCUCTEMBbI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

enp u3ydyenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE — OBIIJICHHUE
OOyYarOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMM >KUBBIX CHUCTEM
Pa3HOTO paHra ¥ IPUOOPETeHHE YMEHUHN UCTIOIb30BaTh ATH 3HAHUS JUIsl TPAMOTHBIX IEUCTBUN
B OTHOIIEHUU OOBEKTOB KUBOUW MPUPOIBI U PELICHUS] PA3IUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmxkeHnue 1einu u3ydeHus: yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTCs peIIeHNEM CICIYIONTUX 3a/1a4:

OCBOCHHE OOYYArONIUMUCS CHCTEMbl 3HAHWWA O OWOJOTHYECKUX TEOPUSX, YUCHUSX,
3aKO0HaX, 3aKOHOMEPHOCTSX, TUIMOTE3aX, MPaBHUIIAX, CITYXKAIINX OCHOBOH JyIsi (HOPMHUPOBAHMUS
MPEJICTABIICHU O €CTECTBEHHO-HAyYHOM KapTUHE MHpA, O METOJAaX HAy4YHOIrO IO3HAHWS,
CTPOCHUHU, MHOTOOOpa3un U OCOOEHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alllH,
BBIJIAIONTUXCS] OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAaHUSX B OMOJIOTHH;



dbopmupoBaHre y 00yJaronuXxcsl MO3HABATEIbHBIX, HHTEIUICKTYIbHBIX U TBOPYECKHUX
CIIOCOOHOCTE B TMpollecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OHMOJOTMM HAyYHBIX
B3IJISIZI0B, UJIEH Y TTOJIXO/IOB K M3YyUEHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allN;

CTaHOBJICHHE Yy OOydYaromMxcs OOIel KyJIbTypbl, (PYHKIIMOHAJIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SBJICHHS OKPY’KAIOIIETO MUPA YKHBOU MPUPOIHI HA
OCHOBAHWH 3HAHUH U OTIBITA, TIOJYYEHHBIX MTPU U3YICHUN OUOJIOTHH;

dbopmupoBaHre y 00y4aronIMXcsi YMEHUN WILTIOCTPUPOBATh 3HaUYE€HHUE OMOJIOrMYECKUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOUMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COOJIOACHHS ASTHUYECKUX HOPM TIpHU
IIPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHM;

OCO3HaHMUE IIEHHOCTH OMOJOTUYECKUX 3HAHUM J1JIs MOBBIIIICHUS YPOBHS 3KOJIOTHUYECKOU
KYJBTYPHI, 17151 GOPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHSI;

MpUMEHEHNEe TTPUOOPETEHHBIX 3HAHUN M YMCHHIA B TIOBCETHEBHOMN KU3HU JJISI OIICHKU
MOCJIE/ICTBUI CBOEH NIESATEIbHOCTU MO OTHOUIEHUIO K OKpPYXAalollel cpelie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PODUIAKTUKN 3a00JI€BaHUM.

B cucteme cpennero obmiero oopazoBanus yueOHbIH mpenmMer «buonorus», u3yyaemblii
Ha 0a30BOM YpPOBHE, SIBISETCSA 00s13aTE€IbHBIM YUYEOHBIM MIPEAMETOM.

JI1st u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpeIHET0 001ero 00pa3oBaHUs OTBOAUTCS
68 gacos: B 10 kiacce — 34 yaca (1 yac B Heaeno), B 11 kimacce — 34 yaca (1 gac B Henenio).



COJEPXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTUMHU
€CTECTBEHHBIMU HayKamu, ¢uinocodueid, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouonoruu B
(dbopMUpPOBaHUN COBPEMEHHOM Hay4YHOH KapTUHbI Mupa. CucTeMa GMOOTHYECKUX HAYK.

Meronsl TO3HaHUS SKUBOM MNpuponabl (HAOMIOJEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccudukanus, MoIeTMpOBaHUe, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

JdeMoHcTpanuu:

[Toprpersr: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHHME pa3IUYHBIX METOJOB IMPU H3YUCHHUH
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MpEeAMET M3ydeHusi Ouonoruu. OTaudune KUBbIX
CUCTEM OT HEOPTaHUYECKON TPUPOBI.

CpoiicTBa OmocucteM M HX pa3HOOOpasue. YPOBHU OpraHU3aluud OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYJIAIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTe0LEeHOTUYECKUI ), ONOC(hEPHBI.

JemoHcTpanuun:

Tabmuubr u cxembl: «OCHOBHbIE MPU3HAKUA KU3HW», «YPOBHU OpPraHU3AlUU >KHUBOU
MPUPOIBD».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKMM  COCTAaB  KJIETKHM. XHMMHYECKHE  DJIEMEHTBI:  MAaKpOIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpabHBIE BEIIECTBA.

@yHKIMU BOJBI U MUHEpAIBHBIX BEIIECTB B KieTke. [lognepxkaHue OCMOTHYECKOrO
OaytaHca.

benku. CocraB u crpoeHHe O€nKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble 1 3aMEHUMBIE aMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI
OCJIKOBOM MOJICKYJIbI (TepBUYHAs, BTOpPHWYHASA, TPETHYHAs W YETBEPTHUYHAS CTPYKTYypa).
Xumuueckue cBoiicTBa 0enkoB. bruonornueckue QyHKIUU OEIKOB.

®epMeHThl — Onosiornueckue katanuzatopbl. CTpoeHne ¢epMeHTa: aKTUBHBIN LEHTD,
cyoctpatHas cnemudpuyHocTh. Kodepmentsl. Butamunsl. Otnnuusg QepMEHTOB OT
HEOPraHWYECKHUX KaTaau3aTopoB.

VYrneBoabl: MoHoOcaxapuibl (TJIOKO3a, pubo3a M Ae30KCHUpub03a), AMcCaxapubl
(caxapo3za, JaKTOo3a) M MoJucaxapuabl (Kpaxmai, TJIMKOTEH, 1eJuiroio3a). buonorndeckue
(yHKLIMH YTIIEBOJOB.



Jlumunel: Tpurmuuepuasl, Goconunuabl, crepouabl. [unpodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pynkuu munuaoB. CpaBHEHHE YIIIEBOJOB, OETIKOB U JTUMHIOB KaK
MCTOYHUKOB 3HEPTUU.

Hyxneunnossie kucnotel: JJHK n PHK. HykineoTu sl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenune u ¢pynkiun JJHK. Crpoenne u ¢pynkuun PHK. Bunet PHK. AT®: ctpoenue u
GbyHKIIH.

[utonorus — Hayka o kieTke. Kilerounast Teopusi — mpuMep B3aUMOIECHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Kierka kak nenoctHas )xuBas cucrema. O011ne npu3Haku KJIETOK: 3aMKHYTasi HapysKHasl
meMmOpana, mosnekyinbl JJHK kak renerudeckuii anmapar, CuCTeMa CUHTe3a Oelka.

Tunel KIETOK: 3SyKapUOTHYECKass M MpokapuoThyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTudyeckoil kineTku. Kierounas creHka Oaktepuid. CTpoeHHE 3YKapUOTHUECKOM
kJ1eTki. OCHOBHBIE OTIUYUS PACTUTENHLHOM, )KUBOTHON U TPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX (YHKIUU.
[Ina3zmatnueckas mMemOpaHa, €€ cBodcTBa M (yHkumMu. Llutomnazma U €€ OpraHoubl.
OpnomemOpannble  opradHouasl  kiaerku: OIIC, anmapatr Tonbaxu,  JTHU30COMBI.
[losmyaBTOHOMHBIE OpraHOMJBI KJIETKH: MHUTOXOHJpUM, Imactuasl. IIpoucxoxnaeHue
MUTOXOHJIpUM U TutactuA. Bunel mnactug. HemeMOpaHnHble opraHOU/bl KJIETKU: pUOOCOMBI,
KJIETOUYHBIA LIEHTpP, LIEHTPUOJIH, PECHUYKH, KIYTUKH. DYHKIUU OPraHOMJOB KIETKHU.
Bxirouenus.

Snpo — perynaTopHbli neHTp KkieTku. CTpoeHue sjapa: saepHas o000s0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacrnipeneneHrne XMMHYECKUMX JJIEMEHTOB B HEXHUBOM IPUPOIEY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEY.

Tabmuupl u cxemsl: «llepuonnueckast Tabivla XUMHUUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunTe3 Oenka», «CTpoeHue MoJieKyabl Oenkay, «CTtpoeHue
dbepmenTay, «HyknennoBele kuciotel. JIHK», «Ctpoenne monexkynsl AT®», «CtpoeHue
DYKapUOTUYECKON KIETKN», «CTpoeHHe >KMBOTHOM KIETKW», «CTpOoeHHE PpaCTUTEIBbHON
KIIETKN», «CTpOEHHE TPOKAPUOTUUYECKON KIETKN», «CTpOEHUE sApa KIETKUY, « Y TIIEBOJIBDY,
«JInnuaen.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyI0BaHUE ISl TIPOBEICHUS HAOIIOICHUIH,
WU3MEPEHUM, IKCTIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIHHBIX, d)KUBOTHBIX M OAKTEPHATHHBIX
KJIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopHas padota Ne 1. «/3ydyeHue KaTaIMTUYECKOM aKTUBHOCTU (pepMEeHTOB (Ha
MIPUMEPE aMUJIa3bl WIIM KaTalasbl)y.

JlabopatopHast pabota No 2. «V3ydeHune CTpPOCHHS KJIETOK pacTeHHUH, KUBOTHBIX M
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax U X OMUCAHUEY.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, Wi MeTabOIM3M. AcCUMWISIIMSA (TUIACTHYECKUN OOMEH) W
JUCCUMMIISIUS (PHEpreTHYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTaboIn3Ma.
Ponb 3aKkOHOB coXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tuner oOMeHa BetecTB: aBTOTpOo(HBINA U TeTepoTpodHbIii. Poins pepmeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN SHEPTUU B KIIETKE.

®otocunTe3. CBeroBass M TeMmHOBas ¢a3bl ¢oTtocuHTe3a. Peaknuu ¢oTocuHTe3a.
OddextuBHOCTh (PpoTOCHMHTE3a. 3HAaYeHUEe (OTOCUHTE3a I KU3HM Ha 3emiie. Brushue
yCIIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTEe3. XeMOCUHTE3UPYIONINE OaKkTepuu. 3HAUCHUE XEMOCUHTE3a JIJIsl KU3HU Ha
3emie.

OHepreTuueckuii oOMEH B KIeTKe. PacumiensieHue BeIlecTB, BBbIJCICHUE W
AKKyMYJIUPOBaHUE DSHEPruu B KJIETKE. OTalbl JIHEPreTHUYECKOro oOMeHa. [nukoius.
bpoxenue u ero Buabl. KucinopogHoe okucieHue, Win KI€TOYHOE AbIxaHue. OKUCIUTENbHOE
dhochopunuponanue. I PEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakiuu matpuunoro cunHte3a. ['enHetnueckass mHpopmanus u JJHK. Peanuzanus
reHeTH4ecko nHpopMaIliu B KiieTke. ['eHeTuueckuil Koj U ero cBoicTBa. TpaHCKPUIITUS —

Matpuusdblii cuHTe3 PHK. Tpancnmsaums — OwuocuHTe3 Oenka. OTambl  TPaHCISALUH.
KoaupoBanue amuHOKUCHOT. Posib pubocoM B OMocuHTE3€ OeliKa.
Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust otkpeitus Bupyco (. .

NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bose3nn pacreHui, JKMBOTHBIX M  YEJOBEKa, BbI3bIBaEMbIE BHUpycamu. Bupyc
uMmyHoaepuiuta yenoseka (BHUY) — Bo3Oymurens CIIWa. OOGpaTHas TpaHCKpUILUA,
peBepTasa u unrerpasa. [Ipoduiiaktruka pacnpocTpaHeHus: BUPYCHBIX 3a00JICBaHUM.

JdemoHcTpanuu:

IToptpetsl: H. K. Konbuios, J. . IBanoBckuii, K. A. Tumupsizes.

Tabmuiet u  cxembl: «Tunbl  nutanus», «Metabomuzm», «MUTOXOHIPHUY,
«JHepreTuyeckuit ooMeny», «Xmopormiacty, «®orocunresdy, «Ctpoenue JJTHK», «Ctpoenue u
¢yHkunoHupoBaHue reHa», «CuHre3 Oenka», «l'eHeTnueckuii Kon», «Bupycs»,
«bakrepuodarn», «Ctpoenune u xku3HeHHbIM nukin Bupyca CIIW]la, Oakxrepuodaray,
«Perumkanusa JTHK».

Oo6opynosanue: mogenu-anminkauu «Y asoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIeTKn», Mojenb cTpykTypbl JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1Mk, Wi KU3HEHHBIA MUK KieTku. MuTepdasza u muto3. Ipoieccsl,
nmpoTekarone B uaTepdasze. Permukamus — peaknus matpuanoro cuate3a JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHII. JIUIIIOUIHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuibl. l[uTOonOrMYecKkue OCHOBBI PA3MHOKEHHMS U HWHIUBUAYaTbHOTO
Pa3BUTHUSL OPraHU3MOB.

Jlenenue wietku — mMuto3. Crtaguu muto3a. Ilpoiiecchl, MpoOUCXOAsIIME HA Pa3HBIX
CTaaUsIX MUTO3a. bronorudeckui CMbICII MUTO34.



[Iporpammupyemasi rubGesb KJISTKH — aroITo3.

dopMBI pa3MHOXEHUS OpPraHW3MOB: Oecmoioe u TmosoBoe. Buapl Oecronoro
Pa3MHOXEHUS: JEJICHUE HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHue,
BET€TaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIOHHUPOBAHUE OPraHU3MOB, €r0 3HAUCHUE JJIS
CEJICKIINH.

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu menosa. IIporecchl, npoucxoasime Ha cTaauax Mmeiosa. [loBenenue
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE Kene3bl:
CeMeHHUKH U snaHukd. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — raMeT (CrepMaTo30m/I,
AWIIEKIETKAa) — clepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SUUEKIETOK U
criepMaro3ouioB. Omiogorsopenue. [lapreHorenes.

NunuBuyanbHOe pa3BUTUE (OHTOreHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBLHOTO Pa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TacTpyJIslus,
opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHe. TUMBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHUSA:
psMOe, HempsiMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 I[BETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JeMmoHcTpanuun:

Tabnuup! u cxembl: «DOpPMbI PAa3MHOXKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
y ILBETKOBBIX pacTeHHil», «BeretaTuBHOE pa3sMHOXKEHUE paCTEHUi», «JleleHue KIeTKu
Oakrepuitn, «CTpoeHUE MOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY, «KIIeTOUHBIN UKD,
«Pemmkamusa JJHK», «Muto3», «Menos», «IIpsmoe n Henpsamoe paszButue», «l'ametorenes
y MJICKOIUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTAIUH OHTOTCHE3a».

O6opynoBanue: MUKPOCKOI, MUKpoIipenaparbl «CrnepMaTo30U Ikl MIIEKOTIUTAIOIIETOY,
«Slineknerka Miekonuraromero», «KaprokuHes B KJIETKaxX KOpEIIKa JyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, moaens JJTHK, moaens metada3zHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HabmroaeHue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JyKa
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

JlaGoparopHass pabora Ne 4. «M3ydeHue CTPOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropust pasButuss reHetuku. Posb nmTosiorun u
SMOpPHOJIOTUM B CTAHOBJICHUHM TEHETHKU. BKiaa poccHMiCKMX W 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETUKU. METOAbl TEHETUKH (TUOPHUIONOTHYECKUN, ITMTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKuii).  OCHOBHBbIE  TEHETHYEeCKHe  TOoHATHS. [ eHeTmyeckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CX€Max CKpeIlUBaHUH.

3aKOHOMEpPHOCTM  HAcJIeIOBaHUs MPHU3HAKOB, YyCTaHOBIEHHble [. Menaenem.
MonorubpunHoe CkpenBanue. 3aKOH €eIMHO0Opa3us TUOPUAOB IEPBOTO TMOKOJICHUS.



[IpaBuio AOMUHUpPOBaHHUA. 3aKOH PACIHICTUICHUSI MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMer.
[TomHOE 1 HEMTOTHOE TOMUHUPOBAHHUE.

HuruOpuaHoe cKpeliuBaHUEe. 3aKOH HE3aBUCHMOIO HACJeJOBAaHUS IPU3HAKOB.
[{uTroreneTnueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIOLIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIMIETO CKPEIIUBAHUS JIJIs ONPeIeTICHHsI TEHOTUIIA OCOOH.

CuersieHHOe HacienoBaHue Impu3HakoB. Pabora T. Moprana no CcLEIEHHOMY
HACJIEJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTBhl.

I'enerrka nosia. XpoMOCOMHOE OIPEAEIEHUE T0JIA. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramerHsie U rereporaMeTHble opraHu3mbl. HacnegoBanue npu3HAKOB, CIEIICHHBIX C
ITOJIOM.

N3mMeHunBoCTh. BHUABI M3MEHUMBOCTH: HEHACIEICTBEHHAs M HacleACTBeHHas. Poib
Cpelbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHUKAa MOAUPHUKAIUOHHOM
W3MEHUYMBOCTH. BapualnmoHHbIA psl M BapualMoOHHAs KpuBas. Hopma peakiuu npu3HaKa.
KonuyecTBeHHBIE W KA4eCTBEHHBIE TIPU3HAKM MW WX Hopma peakuuu. CBoMcCTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacneactBennasi, WM TEHOTUIMYECKas,  M3MEHUYUMBOCTh.  KoMOuHaTuBHas
M3MEHYMBOCTh. MeH03 U TMOJOBOM MpoIleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
Mytanuonnass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa u npuyuHbl MyTauuid. Myrarenuble (pakTopbl. 3aKOH TOMOJOTUYECKUX
PAIOB B HacJeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJbl T'€HETHMKH YEJIOBEKA!
TE€HEAJOTUUECKUM, OJU3HEIOBbIN, IUTOTCHETUYECKUH, OMOXMMUYECKUH, MOJEKYISPHO-
reHeTnyeckuii. COBpPEMEHHOE ONPENEIICHHE T€HOTHUIIA: TOJHONEHOMHOE CEKBEHHPOBAHME,
TCHOTUIIMPOBaHUE, B TOM umcie ¢ momoipio [111P-ananu3a. HacnencTBennsle 3a001eBaHms
YyeyloBeKa: TeHHble O0oJie3HH, OOJIe3HW C HACIEACTBEHHOM MPelpacloiokeHHOCTHIO,
XpoMOCOMHbIe Ooiie3HH. ComaTHYecKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[Ipunnmnel  310poBOTO  00Opasza JKU3HU, AUATHOCTUKU, NPOPUIAKTUKA U  JICUCHHS
reHeTUYEeCKuX  OoJsie3Hel.  MeOUKO-TeHEeTHYEeCKOEe  KOHCYJbTUpPOBAaHUE.  3HAUYEHUE
MEJUIIMHCKOW TEHETUKH B TPENOTBpAIICHHH U JICYCHHUH TEeHETHYECKUX 3a00JIeBaHUMN
YEJIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBunos.

Tabnuibl u cxembl: «MOHOTHOPUIHOE CKPEITMBAHNE U €T0 ITMTOTEHETUYECKasi OCHOBAY,
«3aKOH pACIICIUICHUS M €ro IMTOTCHETHYECKasi OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«Iurnbpunnoe ckpenimBanuey, «lluTonornyeckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSY,
«Mernosy», «B3auMOAEHCTBUE QJUICIIBHBIX TE€HOB», «l eHeTndeckue KapTel pacTECHUH,
KUBOTHBIX U YeI0BeKa», «['eHeTrka nona», «3aKOHOMEPHOCTH HACIIEIOBAHUS, CLIETLNIEHHOTO
¢ nomom», «Kapuotunbel 4YenoBeka WU KUBOTHBIX», «Buuabpl HW3MEHUMBOCTHY,



«MoaudukanmonHas U3MEeHUUBOCTEY, «HacnenoBanue pesyc-daxropay, «['enernka rpymn
KpOoBW», «MyTallMOHHAsA W3MEHYUBOCTHY.

O6opynoBanue: mojenu-anminkanuu «MoHorubpuaHoe ckpeniuBanuey, «HemomHoe
JTOMUHHUpPOBaHUE», «JuruOpuanoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpormpenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI KPBUIBEB W OKPACKH Tena),
repOapuii «I'opox MOCEBHOY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «U3yueHue pe3ynbTaTtoB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

JlabopatopHass pabora Ne 6. «M3yuenne wmomupukammoHHOW W3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

Jlabopatopnass pabora Ne 7. «AHamu3 MyTaluid y Apo30ouiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak HayKa M mpouecc. 3apoKICHHUE CEJIEKIMU U AOMeCTUKausA. YueHnue H.
. BaBusnoBa o IIeHTpax MPOUCXOKIACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTphI
MIPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOIbI ceNeKIIMr. MaccoBbIi U UHAUBUIYATbHBINA OTOOPHI B CEIEKIINU
pacTeHMI H KHBOTHBIX. OIlEHKa JKCTepbepa. bIM3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHr. Yucras muaus. CKpenBaHue YUCTHIX JIMHUNA. [ 'eTepo3uc, nin rudpuiHas cuma.
HeponctBenHoe ckpenuBanue — ayropuaunr. OTaanéHHas rudpuauzanus U e€ yCIeXHu.
HcKycCcTBEHHBIN MyTareHe3 U IOJIy4YEeHUE MOJUILIONI0B. [J0CTHKEHUS CEeJIEKIIMU PaCTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. [ €HHAsT WHXKEHEpUsA. JTanbl CO3JAHMS
pexkomOunanTHoi JIHK u Tpancrennsix opranusmoB. Knerounas unxkenepus. Knerounsie
KYJIbTYPBI. MukpokinoHanbHOE Pa3sMHOXEHUE pPacTEHUMN. Knonuposanue
BBICOKOITPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJOTUYECKUE U ITHUUYECKHUE
npobsembl. MO — reHeTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toprpetsr: H. 1. Basuiios, 1. B. Muuypun, I'. /1. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuubl u cxembl: kapTa «LIeHTpBI MPOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTYpPHBIX
pactenmit», «llopoapl nOOMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX pPAacTEHUN,
«Otnanénnas rudbpuauzanusy, «Padotel akamemuka M. @. MBanoBay, «llomumionausy,
«O0BeKTh OMoTEeXHOMOTUNY, «KITeTouHbIe KyIbTYPHI M KIIOHUpOBaHUEY, «KOHCTpynpoBaHue
U [IEPEHOC T€HOB, XpPOMOCOMY.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Okckypeust «OCHOBHBIE METOJIbI M IOCTUXKEHHS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENILHBIN yU4aCTOK, B TETUIMYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoJIOLMOHHAA OMOJIOTHAL.

[Ipennochuiku BOZHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOpUS U €&
MecTO B Ouonoruu. BiausiHue 3BOJIIOIIMOHHON TEOpUM HAa pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTOMIOrMUECKHE: TMOCIE0BATEIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJOTUYECKON JIETONMUCH, MepexonHbie QopMmbl. buoreorpaduyeckue:
CXOJICTBO U pazinuue ¢hayH v Qop MaTepUKOB U OCTPOBOB.

OMOpPHUOJOTUYECKHUE: CXOJICTBA U PA3INUUs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTMYHbIC, PYJUMEHTapHbBIE OpPTaHBI,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. Jlapeuna. I[lpeamnochbuiki BO3HMKHOBEHUS JapBUHU3MA.
JIBIDKyIIIME CHJIBI DBOJIIOIMUA BUJOB 1O JlapBUHY (M30BITOYHOE pPAa3MHOXKEHUE TIPU
OrPaHUYEHHOCTH PECYPCOB, HEONpEAeNIEHHAas W3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAaHHE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas teopust 3BooIMH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosonus. [Tonynsiuys kak eIMHUIA BUIA U SBOJIIOIUH.

JIBkytue cuiibl ((aKTOphl) BOJIIOIMK BUAOB B MIpupojie. MyTallMOHHBINA MPOIECC U
KOMOWHATUBHASI W3MEHYMBOCTh. [lomynsunoHHBIE BOJHBI U Jpeid reHoB. M3omsamus u
MHUTpaLus.

EctecTBeHHbIll 0TOOp — HampaBisomui Gaktop 3Bostonuu. GopmMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KaKk  pe3yiabTaT  3Bojouud.  [Ipumepsr
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMoph03bl U MAMOATATITAIIIH.

Bun u BumooOpazoBanue. Kpurtepuu Buma. OcHOBHbIE (OpPMBI BHUI000pPA30BaAHUS:
reorpauyeckoe, 3K0JOTHYECKOe.

Maxkpoaosorusa. opMbl 3BoIONMY: (PriIeTHYECKas], TUBEPTeHTHAsI, KOHBEPIe€HTHAas,
napauienbHas. HeoOpaTuMoCTh 3BOJIOIIHH.

[Ipoucxoxkaenre OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuain3anvs. ATanTUBHAS padaLIUs.

JdemoHcTpanuu:

IToptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BuTue opranmdeckoro Mupa Ha 3emiiey», «3apoJbIIH
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObI 32 CYLIECTBOBAHUEY,
«EctecTBeHHBI 0TOOPY», «MHOroobpasue copToB pacTeHui», «MHoroobpasue Mnoposa
KUBOTHBIX»,  «llomymsauumy,  «MyTallMOHHAasT ~ U3MEHUYMBOCTB»,  «ApoMOpdo3bD»,
«Mmunoananrarumny, «O0mas nereaepanus», «/[Bmwkyiime cuisl 3BoMONMNy, «Kapra-cxema
MmapmipyTa nyremectBus Y. Jlapsunay, «bopb0a 3a cymectBoBanuey, «lIpucmocobieHHOCTh
opranu3zMoBy, «['eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000Pa30BAHKE.



O6opynoBanue: KOJUIEKITUS HACEKOMBIX C Pa3TUYHBIMUA TUTIAMHU OKPACKH, HA0OP TUIO0B
U ceMsiH, Koyutekius «lIpumepsl 3alMTHBIX TPUCTIOCOONICHWA Yy >KUBOTHBIX», MOJIEIh
«OCHOBHbBIE HAMpAaBJIECHUS 3BOJIOLMW», 00bEMHAs Monaenb «CTpoeHHE TOJOBHOTO MoO3ra
MIO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KOUICKIUsS «DOpMbI COXPAHHOCTH HCKOITAEMBIX
KUBOTHBIX U paCTEHUI», MOJIeNb antuiukaius «l[lepexpéct xpomocomy, BiIaKHbIE MpeErapaThl
«Pa3ButHe HacekoMoroy», «Pa3Buthe NSrymku», Mukponpenapar «lpozoduna» (Hopma,
MyTaluu GOPMBI KPBUTLEB U OKPACKH TENA).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIabopartophas padota Ne 1. «CpaBHeHUE BUAOB IO MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue NPUCIOCOOJCHHOCTH OpraHu3Ma u €€
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHbI€ IPEACTABICHUS O 3apOXKICHUN KU3HU. HayuHbIe runoTe3sl BOSHUKHOBEHUS
KU3HU Ha 3emJie: aOMOTeHe3 U MaHCIepMusi. XUMUUECKas dBOJIONUSA. AOUOTEeHHBIN CUHTE3
OpPraHUYECKUX BEIIECTB M3 HEOPTraHUYECKUX. OKCIEPUMEHTAJIBLHOE IOJTBEPKICHUE
XUMHUYECKO sBostonnu. HavanbHbie sTanbl Ouonormdeckoil sBostouuu. ['umoreza PHK-
mupa. dopmupoBaHre MEeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHWE MPOTOKIETKH. [lepBbie
KJIETKU U UX 3Botonus. DopMHUpoBaHUE OCHOBHBIX TPYIIN KUBBIX OPraHU3MOB.

Pazgutne xwm3Hm Ha 3emsie mo 3pam u nepuomaM. Karapxen. Apxeuckas u
mpoTepo3oiickas Ipbl. Ilameo3olickas 3pa W €€ MepHoabl: KeMOPUUCKUN, OPIOBHUKCKHM,
CUJIYPUHCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa U €€ NepUuoIbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepuCTHKa KIMMAaTa U T€OJOTHYECKUX NporeccoB. OCHOBHBIE ATallbl 3BOJIOLIMU
PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUi W >KUBOTHBHIX. [losiBreHue,
pPacUBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHn4eCcKOro MUpa Kak OTpakeHue 3BOIIOINU. OCHOBHBIE CUCTEMATUYECKUEC
IPYIIbI OPTaHU3MOB.

DBONIOLMSL YENIOBEKA. AHTPOMNOJIOTHUS KaK Hayka. Pa3BuTue mNpencTaBieHUN O
MIPOUCXOKJICHUHN YeloBeKa. MeToabl HW3ydyeHUsi aHTpororeHe3a. CXoJcTBa U pa3ivvUs
YeJI0BEeKa U JKUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHNE YETOBEKA.

JIBwxymme cuibl (dakTopbl) aHTporioreHe3a. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHBI 0TOOp. OOIIeCTBEHHbI 00pa3 JKWU3HU, W3TOTOBJICHHE OpyAud Tpyaa,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaJIMM ¥ BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKHU, UeIOBEK yMeEIbIi,
Yenosek mnpsamoxomdmui, YenoBek HeaHIepTaibCckuil, YenoBek pasymublid. Haxonku
HMCKOTIa€MbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, O0JIAaCTh paCIpOCTpaHEHUs, O0O0BEM
rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHs.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIITUE PAChl: €BPOINEOUHAS (€BpA3HIICKas), HETPO-
aBcTpaliougHas (dKBaTOpUalibHAs), MOHIOJIOWJIHAS (a3MaTCKO-aMEpUKaHCKas). YepThl



MPUCTIOCOOTICHHOCTH TPEACTaBUTENCH YeOBEYECKMX pac K YCJIOBHUSAM CYIIECTBOBAHUA.
EauncTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuer u  cxembl: «Bo3umkHoBeHue CoiHeuHOM  cHCTeMbl», «Pa3BuTue
OpraHuyeckoro mupa», «PacturenbHas kieTka», « KuBoTHas kineTka», «IIpokapuorndeckas
KJIeTKa», « COBpEMEHHasi CUCTEMa OPraHUYECKOTO MHUpa», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOGHHS  4YeJOBeKa W  YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAaJCOHTOJIOTMYECKUX HAXOJIOK MPEAKOB COBPEMEHHOIO YENIOBEKay, «JlpeBHEHIne JII0an»,
«/lpeBHue moam», «IlepBpie COBpeMEHHBIE M0, «HenoBeyecKue pacoh».

Ob6opynoBanue: wmynsixu «lIpoucxoxnenue yenoBeka» (OIOCTBI aBCTPAJONUTEKA,
NUTEKAHTPONa, HeaHAepTaiblla, KPOMAaHBOHIIA), CIIETIKH WM HW300pa)KEHHUS KaMEHHBIX
Opy/AHii TIEpPBOOBITHOTO YeJIOBEKa (KaMHU-YOMIEPhI, pyOuiia, ckpebdiia), TeoXpoHOJIornuecKas
Tabauia, KoJieKius «DopMbl COXPAaHHOCTH UCKOIIAEMbIX KUBOTHBIX U PACTECHUIY.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3ydeHre UCKOMAaeMbIX OCTAaTKOB PACTEHUI U KUBOTHBIX
B KOJUIEKIUSIX.

DKCKypcus «IBOIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN UITH
KpaeBeIueCKUil My3ei).

Tema 3. OpranusMbl 4 OKpy:KawIIas cpeaa.

DOKoJorusa Kak Hayka. 3aJayd W paslielibl 3KOJIOTUU. MEeTONbl HSKOJOTHYECKUX
MCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHus  OpPraHU3MOB:  BOJIHAs, HA3€MHO-BO3JYyIIHAs, I[OYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Oxonoruyeckue ¢gakrtopel. Knaccudukanus sxonorunyeckux (pakTopoB: abMOTHUUECKHUE,
OMOTUYECKHE U aHTPOTIOTeHHbIE. [IefiCTBHE AKOIOTrHYeCKUX (PaKTOPOB Ha OPTaHU3MBI.

AGuoTtnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOneHus OpraHu3MOB K JIEWCTBHIO aOHOTHYecKHX (hakTopoB. buonormueckue
PUTMBL.

buotnueckue dakropel. Buasl OHMOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XUIIHAYECTBO, CUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepanus, MYTyalu3M,
KOMMEHCAIIU3M (KBapTUPAHCTBO, HAaXJICOHUYECTBO). AMEHCANIN3M, HEUTpaau3M. 3HaYCHUE
OMOTHMYECKUX B3aUMOJCHCTBUM JJIsI  CYIIECTBOBAHUS OPraHU3MOB B  IPUPOJHBIX
CcOo00IIeECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHUKUA Nomyiaanuu. OCHOBHBbIE MOKAa3aTelyd MOMYJISIIHU:
YUCJIEHHOCTbh, IUIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JnHamuka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEeryJIsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuib! u cxeMmbl: kapta «[Ipupoausie 30061 3emMiiny, «Cpeapl 0OUTaHUS OPTAHU3MOBY,
«Doronepuoguizmy, «llonmynsiun», «3aKOHOMEPHOCTH POCTa YHMCICHHOCTH MOIMYJISANA
uHpy3opun-Tydenskn», «lumiespie nenm».



JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHnast padota Ne 3. «Mopdonornyeckne 0oCOOEHHOCTH PaCTEHHUI W3 Pa3HBIX
MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCaY.

[Ipaktnueckas padbora Ne 2. «[logcy€r MNIOTHOCTM TMOMYJSIUUH pa3HbIX BHUIOB
pacTeHUu».

Tema 4. Coo01ecTBa 1 YK0JIOTHYECKHE CHCTEMBI.

CooOmiectBO  opraHu3mMoB —  OuoneHo3. CTpykTypbl OHOILIEHO3a:  BHUAOBasd,
npoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

DKkosornueckue cucteMbl (3KocucTemsbl). [loHATHEe 00 dKOCHMCTEMe M OHOTEOIeHO3E.
QOYHKITMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYIIEHThI, KOHCYMEHTBI, PEIYIECHTHI.
KpyroBopot BeliecTs U MOTOK SHEPIHHM B dKocucteme. Tpoduueckue (MUIEBbIE) YPOBHU
skocucteMbl. [lumeBble nenu u cetd. OCHOBHBIE TOKAa3aTeld IKOCUCTEMBI: OuoMmacca,
OPOAYKIHS. DKOJOTUYECKUE MUPAMHUABL: MPOAYKIIMH, YUCICHHOCTH, OrnoMaccel. CBOMCTBa
AKOCHCTEM: YCTOWYHBOCTD, CAaMOpETyIsnus, pazsutue. CyKieccus.

[IpuponHble PKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOreHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOOosKocucTeMbI. buonornyeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak ¢pakTop ycTronunBocTu 3KocucteM. CoxpaHeHrue OUOIOTUUECKOTO
pa3HooOpasus Ha 3emIie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouocdepsi.
XKupoe BemiecTBo U ero GyHKuu. OcoObeHHOCTH OMocdepsl Kak TII00aTbHONW IKOCHCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoThl BemecTB U OMOTCOXMMHUYECKHE ITMKJIBI JIEMEHTOB (yriepoja, a3ora).
3oHaBHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIITH.

YenoeuectBo B Ouochepe 3emnu. AHTpONOreHHblE H3MEHEHHMs B Ouocdepe.
I'moGanbHbIe HKOTOTUYECKUE TTPOOIIEMBL.

CocyiectBoBanue mnpupoabl U 4yenoBeuecTBa. CoxpaHeHwe OuopazHooOpasus Kak
OCHOBa ycToiunBocTH Ouocdepsl. OCHOBa pPAaIMOHAIBHOTO YIPAaBICHHUS TNPUPOIHBIMHU
pecypcaMu U WX UCToNb30BaHue. JocTrkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

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

Tabmuips! u cxemsl: «llumessie enm», «buoreHos: coctas u cTpykTypay, «IIpupoaHsie
coobmectBay, «llenmn muranus», «IKojmormyeckas mupamuuaa», «bumocdepa m uyemoBeky,
«2JKOcHCcTeMa IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro Jecay, «buoreHo3
BoZl0éMay, «ArporieHo3», «lIpuMepHbIE aHTPOIMOTEHHBIE BO3JCUCTBUS Ha MPUPOIYY,
«BaxkHenIe UCTOYHUKU 3arpsA3HEHUs BO3JyXa U IPYHTOBBIX BOa», «[louBa — BaxHelas
cocraBisitouiasi  Ouocepol», «Daktopel Aerpaganuu mnouB», «llapHukoBbiil 3ddexTy,
«®DakTophl PaAMOaKTUBHOTO 3arps3HeHus Ownochepr», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3kpaH Ouocheps», «KpyroBopor
yriepoza B 6uoceper», «KpyroBopoT azoTa B IpUPOIEH.



O6opynoBanue:  Mojenb-ammuKanus  «TUOUYHbIE — OMOLIEHO3BD»,  repOapuid
«PactutenpHble  cooOmecTBay, Koieknuu «buoreHo3», «Bpemutenu BaKHEUIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», IepOapuM M KOJUIEKIMH PACTEeHUH U KMBOTHBIX,
OpUHALIEKAIIME K Pa3HbIM DJKOJOTMYECKMM TIpynnaM OAHOro Buaa, KpacHas KHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJOB PACTEHUI U dKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA [TPOI'PAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTAPIIEMY MTOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JluyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buonorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHYy, CBOM S3bIK M KYJbTYpPY, HPOIUIOE U HACTOSIICE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHUMAHHMS 3HAYCHUS OWOJIOTMHU B IIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 30POBbS U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas akKkTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  palMOHAJIBbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



aAKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpele, YMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE 3KOJIOTMUYECKHUE IMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodiIemM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PeCcypcHble  NpoOJieMbl  pa3BUTHUSA
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKMX 3HAaHMW B LEJAX
NOBBILICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs MJI1 aHajau3a u
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHHUS MHUPOBO33PEHUS OOYYAFOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIeI0BaHNe, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAIIbHbBIC
ydueOHbIe JeHCTBUS (ITO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronye GopMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COITMATIBLHOMN
KOMIIETEHIIMU  OOYYaIoIIMXCs, CIOCOOHOCTh OOY4YalolUXCA  HUCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbBIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

Osjaaenue YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMH
JelCTBUSIMMU:

1) 6a30BbIe JOrMUYecKue AeiiCTBHUSA:

CaMOCTOSITeTbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUST B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IENIbHBIE CPE/ICTBA VISl PE/ICTABICHUS CYIIECTBEHHBIX
CBS3€H ¥ OTHOIIEHWH B H3y4aeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII PAa3HOTO POJA, BBISBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paO0OTY B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a3oBbI€e HCCIIEI0BATEIbCKHE HeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MPeoOpa3OBaHUI0 M TNPUMEHEHUI0 B Y4EOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHs 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeACTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKUX CIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM JIsl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKU, JUArPaMMbI, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYIIECTBJISTH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY OOCYKJIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEIIHO BBITIOJIHCHUS Tpe/jiaracMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIC CPEJCTBA OOIICHMS, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAXKHUTEILHOE OTHOIIICHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO WieHA KOJUICKTUBA;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia ¥ KAX/I0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBHIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUIM M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSATENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPAa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
roMeocTas (caMOperyJysiiusi), YpOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTteHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB M SBJICHUI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
MCITIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JEJIaTh BBHIBObI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKe, (POTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJHATh JIA0OpATOpHBIE W MPaKTUYECKUe padOThl, COOIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpEJICTBA MAacCOBOM MHGMOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ass GMOJIOTHYECKYI0 UH(OPMAILIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W PO OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHUE OMOJIOTHUECKUX TEPMUHOB U TIOHSTHIA: BUI,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHos3, ouocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMOMYJALHA, TPOIYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHUM, JJISI IPUHATHS MPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JIJIs1 PALIMOHATILHOTO PHUPOA0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aTbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

KoHTpoJibHbIe

IIpakTH4eckue

JuaexkTpoHHbIe (HU(pOBbHIE)

n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/L7K105N9Q
3 XHUMUYECKUH COCTAaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/A614J7HSH
4 KusHeneaTeabHOCTh KIETKHA 6 https://m.edsoo.ru/W4T1H4X1L
PasmHOXeHNE U MHIUBUIYAILHOE
5 FMBIAY 5 1 https://m.edso0.ru/BOM3D10Q40
pa3BUTHE OPraHU3MOB
Hacnencrsennoc 3Me ocC
6 JICACTBEHHOCTE 1 HEMEHHHBOCTE 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpraHU3MOB
Cenekmus opraan3mMoB. OCHOBEI
7 H p 3 https://m.eds00.ru/G8F5Q0R3K
OHMOTEXHOJIOTHH
8 PeszepBHOE Bpemst 1 https://m.edsoo.ru/D40108L0OS
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOT'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpoubnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1 https://m.edsoo.ru/R6GOTOB2H
B
2 OSHMEHORCHIO M PASBITTHC USRI B 9 0.5 https://m.edsoo.ru/YIH2Q3P9A
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/QOF7W3Q4C
0
4 (-000mecTRa I KONOTHIECKHE 9 https://m.eds00.ru/Z3D9Q3V0S
CUCTEMBbI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 )5

I[TPOT'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

buoiiorus B cucremMe Hayk

MeTo/1bI TO3HAHUS KUBOU
npupobl. [Ipaktudeckas
pabora Ne 1 «Mcronb3oBanue
Pa3IUYHBIX METOJIOB TIPU
M3y4EHUU OMOJIOTMUECKUX
00BEKTOBY

buonornyeckue CUCTCMBEI,
MMponecChbl U UX U3YUYCHUC

XUMHYECKUH COCTaB KJIETKH.
Bopna u muHepanbHble conu

0.5

https://m.edso00.ru/L3IN5X6G2Y

https://m.eds00.1u/J3G9X4D7E

https://m.edsoo.ru/P6ASWSC2X

https://m.edsoo.ru/HI9K8A6CIF

benku. Coctas u ctpoeHue
OenKkoB

depMeHThI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHast
pabota Ne 1 «3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajaasbl)»

0.5

https://m.edsoo.ru/Q6J215K 1]

https://m.edsoo.ru/P8Q204TOF

VYraesoasl. JInmmmsl

Hyxneunossie kucinotsl. AT®

https://m.edsoo.ru/Q8Y8GS5J1B
https://m.edsoo.ru/M1Q8NOY5C



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C

I/ICTOpI/ISI U MCTOABI U3YYCHHUA
kieTkH. Knerounas TEOpHUL

https://m.edsoo.ru/AOPOE1L6Q

10

11

KieTka xak nenoctHas Xupas
cucrema

CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnas padora
Ne 2 «3yuenue crpoeHus
KJIETOK PacTEHUI, J)KUBOTHBIX,
rpubOB U OaKTepuii oA
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax 1 ux
OTHCAHUE»

0.5

https://m.edsoo.ru/ISBOY9ZIN

https://m.edsoo.ru/USC3M3A10

12

13

OOMeH BELIECTB WU
META00JIN3M

dotocuHTE3. XEMOCHHTE3

https://m.edsoo.ru/W3W7F8M9B

https://m.edsoo.ru/E1Z2R009B

14

15

DHepreTUYecKuii 0OMeH

JKu3HEHHBIN ITUKIT KJIETKH.
Jlenenue kneTku. MuTos.
JlaGopaTtopHnast pabota Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

https://m.edsoo.ru/H3D3Y6VOH

https://m.edsoo.ru/EOX7D6P5C

16

17

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpancnsaus — OGHOCUHTE3
Oemnka

https://m.edsoo.ru/E3R8I3D8J

https://m.edsoo.ru/ESTONSWIH



https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H

18

Hexknerounsie popMbl )KU3HA
— BUPYCHI

https://m.eds00.ru/J3B9G7A8B

19

20

DopMBI PA3MHOKEHUS
OpraHu3MOB

Metiio3

https://m.edsoo.ru/P7EOVEVOS

https://m.eds00.ru/VOS8G3A6W

21

22

Ob6pa3oBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Om1o10TBOpEHHUE.
JlaboparopHuas pabota Ne 4
«M3ydeHune cTpoeHHsI MOJIOBBIX
KJICTOK Ha FOTOBBIX
MUKpOIpernapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BHUTHUC
OpTraHnu3MOB

0.5

https://m.edsoo.ru/B5SG7QIN3B

https://m.edsoo.ru/A8SEWIF2F

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYNBOCTH

https://m.edsoo.ru/E2A4C4G51

24

25

26

3aKOHOMEPHOCTH
HacJIeI0BaHMsl TPU3HAKOB.
MonorudpuaHoe cKpeluBaHmue

I[I/IFI/I6pI/IILHOC CKpCIINMBAaHUC.
3aK0H HE3aBUCUMOI'O
HACJICAOBaHUA [TPU3HAKOB

CuenneHHoe HaclleJOBaHHE
npu3HakoB. JIabopaTopHas
pabota Ne 5 «M3yuyenue
pe3yabTaTOB MOHOTHOPHIHOTO
U TUTUOPUHOTO CKPEIMBAHUS

0.5

https://m.edso0o.ru/X0T3G9D4X

https://m.edsoo.ru/USM0QO0T6M

https://m.edsoo.ru/B3F9A3Y7K



https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K

y Ip030(HITBI HA TOTOBBIX
MHKpOTIperapaTax»

27

28

I'eneruka nmosa. Hacnenosanue
HpI/I3HaKOB, CHCIIJICHHBIX C
[IOJIOM

N3MeHUYHUBOCTS.
Henacnencreennas
M3MEHYMBOCTb. JIabopaTopHas
pabora Ne 6. U3yuenue
MOTU(DUKAITHOHHOM
W3MEHYUBOCTH, TIOCTPOCHUE
BapHAIIOHHOTO psJa U
BapUAIMOHHON KPUBOM»

0.5

https://m.edsoo.ru/F6T4COV1Z

https://m.edsoo.ru/SOLOX1U5X

29

Hacnencreennasa
W3MEHYMBOCTh. JlJabopaTopHas
pabora Ne 7. «AHanu3 MyTanui
y Ip030(UITBI HA TOTOBBIX
MUKpOTpenaparax»»

0.5

https://m.eds0o.ru/X008Q8M6C

30

31

32

T'e”HeTHnka yenoBeka

PesepBHriit ypok. O600111eHIE
o Teme «HacneacTBeHHOCTh U
HU3MEHYHUBOCTb OPTaHU3MOBY

CCJ'ICKI_II/ISI KaK HayKa U ITponecc

https://m.edsoo.ru/K9JOM1Y4N

https://m.edsoo.ru/H2D5H9X4W

https://m.edsoo.ru/ WOF9POH3Y

33

34

MeToabs! 1 JOCTHKEHUS
CEJIEKI[UU PACTEHHUI 1
JKUBOTHBIX

buorexnonorus kak orpacib
MIPOU3BOICTBA

https://m.edsoo.ru/D2LO0Y6L3S

https://m.edsoo.ru/Y9Q2W2U4V



https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

DBOJIIOLMS U METOJIBI €6
W3YYICHHUS

Hcropus pazButus
MPEACTABJICHUI 00 YBOJIIOIIUN

https://m.edsoo.ru/T1A2H00O4W

https://m.edsoo.ru/K4X7N1R3K

MukposBonronus

https://m.edsoo.ru/D2U6E3B0Y

[Momynsinust Kak 3JeMeHTapHas
S/IMHUIIA BUJIA W DBOJTFOIIHH.
Jlaboparopuas padora Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

https://m.edsoo.ru/O9U2MS5SL5H

JIBrKyIye Cusl
(amemeHTapHBIE (HaKTOPHI)
HBOJIIOIIH

EcrecTBennslit 0TOO0p U ero
¢bopmbl

Pe3ynpTaThl 3BONIIOLNN:
MPUCTIOCOOTICHHOCTD
OpPraHu3MoB U
BUJ000pa30BaHUe.
JlaGopatopHnas pabota Ne 2
«Onncanne
MPUCTTOCOOJICHHOCTH

0.5

https://m.edso00.ru/R9B8I6ASL

https://m.edsoo.ru/H2R2B9K 4P

https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

opraHusma u e€
OTHOCHUTEJIBHOTO XapaKTepa

Hamnpasnenus u nytu

YCJI0BCKAa

8 https://m.edsoo.ru/N3BOG3K9D
MaKpO3BOIIOLUU

9 Heob6patumocTs 3BOIIONINM https://m.edsoo.ru/Z7H7Q5R9]
Ucropus xxu3Hu Ha 3eMiie U

10 p . https://m.edsoo.ru/K2G8W1Z2W
METO/bI €€ U3y4eHUs
['unoTe3sl MPOUCXOKIACHUS

11 https://m.edsoo.ru/U604K7TW7TW
JKU3HU Ha 3eMiie
PasBuTue xu3Hu Ha 3eMiie 110

12 https://m.edsoo.ru/K3B9Q0H4U
apam | mepuoam
OCHOBHBIE ATAIIbI DBOJIIOLAN
PaCTUTENBHOTO U 5KUBOTHOTO
mupa. [Ipaktuaeckas padora Ne

13 P P p 0.5 https://m.eds00.ru/Q6E3C3W7X
1 «M3yueHune ncKomaeMbIx
OCTAaTKOB PACTEHHU U
SKUBOTHBIX B KOJUIEKIIMSIX)
CoBpeMeHHas cucTreMa

14 p https://m.eds00.ru/G5TO0A6U0G
OpPraHUYECKOTO MUpa
DBOJIOLMS YEIOBEKA

15 1 https://m.edsoo.ru/M2G5Q6F5N
(aaTpOMIOTEHE3)
JBrxyue cuibl ((paKTopsl)

16 https://m.edsoo.ru/P1HSB7N2Y
aAHTPOIIOreHE3a
OCHOBHBIE CTaIUN DBOIIOIIHNA

17 a 1 https://m.edsoo.ru/D2J2T6Z0L
yeJI0BeEKa
UYenoBeueckue packl U

18 MPUPOIHBIE aAanTaluN https://m.edsoo.ru/Y6J6TO6R3P



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P

19

PesepBHeIit ypok. O6001ICHNE
1o TeMe «BO3HHUKHOBEHHE U
pa3BHUTHE XU3HU Ha 3eMIie»

https://m.edsoo.ru/Z8H8D6MEB

20

21

DKOJI0rus Kak HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (DaKTOPBI

https://m.edsoo.ru/W2W7M17Z8Y

https://m.edsoo.ru/A5Q4Z8V1L

22

23

AbGunotnyeckue GaKkTOpEI.
Jlaboparopnas pabota Ne 3.
«Mopdodomnorudeckue
0COOEHHOCTH pacTeHU U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue hakTopsl

0.5

https://m.edsoo.ru/FSM2L3R&S

https://m.eds00.ru/Q9Z3R2Y0Z

24

25

DKOJIOrH4ecKue
XapaKTePUCTUKU MOMYJISALHNH.
[TpakTryeckas padora Ne 2
«IToxcyér mIoTHOCTH
MOMYJISIUM pa3HbIX BUIOB
pacTeHui)

Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo.ru/H5J8R3N9P

https://m.edsoo.ru/Z6J8HOG&B

26

27

OKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI. DKOJIOTHUECKHE

https://m.edsoo.ru/L4F7FOR2W

https://m.eds00.ru/G3M3T9D20



https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O

nupamuipl. CBolicTBa
skocucteM. Cykneccus

28 IIpupoiHBIE 3KOCUCTEMBI 1 https://m.edsoo.ru/X9K 1X9S61

29 AHTPOIOr€HHbIE SKOCUCTEMBI 1 https://m.edsoo.ru/PSD2AOF8T
b — 17100

30 nochepa — riodarsHas 1 https://m.edsoo.ru/M60O1B3B6R
JKOCHCTEMA 3eMIIH
3aKOHOMEPHOCTH

31 1 https://m.edsoo0.ru/G3X3B7G9A
CYLIECTBOBaHHMs OUOChepbl
YenoseuecTBO B OHochepe

32 JIOBEECTBO B duochep 1 https://m.edsoo.ru/N2Q8H4U71
SemMitn
C

33 OCYHICCTBOBANHE HPHPOJIBL 1 1 https://m.eds00.ru/Y8Q8X900G
YyeJIOBEeYeCTBa
PesepBHblIit ypok. O600611eHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
JKOJIOTHYECKHUE CUCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10O 34 25

ITPOTPAMME



https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ NnmporpaMMmal CpeaHET0 0611{61"0 06p330BaHI/Iﬂ

CdopmMupoBaHHOCTH 3HAHH O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHPa U HAYYHOTO MHUPOBO33PEHUS; O BKIIAJE POCCHUICKHUX U 3apyOekKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE Ouonoruu; (yHKIMOHAIBHOM TI'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUSA )KU3HCHHBIX 3a1a4

YMeHue pacKkpbiBaTh COJCpKAHUE OMOJIOTMYESCKUX TEPMHUHOB W TIOHATHM: KHU3HB,
KJIETKa, OpraHu3M; MeTabonu3m (0OMEH BEHIECTB M IPEBpallleHHe SHEPTuu),
romeocras (camMoperyisnus), YpOBHEBasi OpraHu3alUsi KUBBIX  CHCTEM,
caMOBOCIIpou3BeieHUE (PETPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U

Pa3BUTHEC

YMenue wusnaratb OWOJIOTWYECKHUE TEOpUH  (KJIETOYHAs, XPOMOCOMHas,
myTtannoHHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunoBa) u yuenus (o
IEHTpaX MHOrooOpasuss W TPOUCXOXKICHHS KYJIbTypHbIX pacteHuit H.U.

BasuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTHU K dKUBBIM CHCTEMaM

YMeHnue BJIaZICTb MCTOAAMHU HAYYHOI'O IIO3HAHUA B Oouoyoruu (Ha6JII-OI[CHI/Ie u
OIMMCAHUC XUBBIX CHCTCM, IMPOLECCOB U ﬂBHeHHﬁ; opranu3anuvs W IMPOBCACHHUC
OMOJIOrTYECKOro OKCIICPUMCHTA, BEIIBUKCHHUEC I'MIIOTE3bI; BBIABIICHHUEC 3aBUCMOCTHU
MCKAY HCCICAYCMbBIMU BCINMYHUHAMU, 00BsICHEHHE MOJMYYCHHBIX PE3YJIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITPIfI, TeOpI/II\/'I " 3aKOHOB; YMCHHUC NCJIATh BbIBO/bI

Ha OCHOBaHHUH MOJTYYEHHBIX PE3YJIbTAaTOB)

VYMeHHe BBIIEIATH CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KIETOK IIPOKApPHOT H
9YKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
IpoIieccOB OOMEHa BELIECTB M INPEBpAIlECHUsl YHEPrHU B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHHUs, Pa3MHOXKEHHUs, WHJIWBHIYAJIbHOTO PpA3BUTHS OpraHU3Ma

(oHTOTEHE3)

YMeHue MNpuUMEHSATh TMOJy4YEeHHbIE 3HAHHUS [UIsl OOBSCHEHUS OHOJIOTHMYECKUX
IIPOLIECCOB W SIBJICHUH, NI MPHUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HM B LEIIX oOecredeHuss Oe30MacHOCTH CBOETO 3/I0pPOBbSl M 3/10POBBS

OKpYZKaromux J'IIOI[GIZ, CO6J'IIO,Z[CHI/ISI HOPM I'paMOTHOT'O ITOBCACHUS B oxpyx(afomeﬁ




NPUPOIHON cpeze; MOHUMaHWE HEOOXOAWMOCTH HCHOJIb30BAHUS TOCTHKEHUI
COBPEMEHHOM Ouosiorun u OMOTEXHOIOT U JUIs paLMOHAIBHOTO

MMpUpOAOIIOJIb30BAHUA

YMenue pemaTth 3JICMCHTAPHBIC TCHCTUYCCKUC 3a/la4d Ha MOHO- U I[I/II‘I/I6pI/II[H0€
CKpC€IIUMBAaHUEC, CHCIINICHHOC HACJICAOBAaHUEC, COCTABJIATH CXEMBI MOHOFI/I6pI/I,Z[HOFO

CKpC€IIUMBaHUA IJIA IPEACKa3aHWs HACIICAOBAHUSA IIPU3HAKOB Y OPraHu3MoOB

VYMeHue BBIIOJIHATH J'Ia60paT0pHBIe " IIPAKTHYCCKUEC pa6OTI)I, CO6J'II-OI[aTB ImpaBujia

npu paboTe ¢ yueOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM

VYMeHne  KpUTHYECKHM  OLEHMBAaTb W HHTEPHPETHUPOBATh  HMHOOPMALUIO
OMOJIOTUYECKOIO  COJAEpIKAHMSI, BKIIOYAIOIIYI0 IICEBJOHAyYHbIE 3HAHUSA U3
pa3ianuHbiX MCcTOYHMKOB (CMMU, HaydHO-IONYJISpHBIE MaTepUaibl); 3TUYECKUE

ACIICKTbI COBPCMCHHBIX I/ICCJ'IC,ZLOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCOUIIUHE, OHMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000Ias
OMOJOrMYecKyl0 UH(GOPMALMI0O U3  HECKOJBKHUX HCTOYHUKOB, TI'PaMOTHO

MCIIOJIb30BaTh NOHATUHHBIN amnmapar 6uoaoruu

11 KIIACC

Kon

NPOBEPAIEMOT0

pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero o01ero odpasoBanusi

CdopMHUpOBaHHOCTH 3HAHUH O MECTE U POJIM OUOJIOTHUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa U HAYYHOT'O MUPOBO33PEHHUSI; O BKJIAJIe POCCUNCKUX U 3apyOEKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH; (YHKIIMOHAIBHONW TPaMOTHOCTH

YCJIOBCKA U1 pCIICHHUA JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJE€p)KaHHE OMOJOTMYECKMX TEPMUHOB M TMOHSTHUN: BHUJ,
HOMYJSIMSL, TE€HO(OHJ, SBOIIONUS, ABWXYIIUE CHIBI ((aKTOpbl) SBONIOINH,
IpUCIOCOOIEHHOCTh OPraHU3MOB, BHI000pa3oBaHUE, IKOJIOTMYECKHE (aKTOPBHI,
DKOCUCTEMA, MPOLYLEHTHI, KOHCYMEHTBI, PENYLEHTbl, LENU INUTaHUs,

9KOJIOTUYECKas MUpaMua, OuoreorieHo3, ornochepa

YMenue uznarath Ouosiornyeckue teopuu (3BosrouroHHas teopus Y. JlapBuna,
CUHTETHUYECKas TEOpHUsS IBOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTU (3apOJbILIEBOTO
cxozacra K.M. bapa, uepeioBaHus IVIaBHBIX HalpaBiIeHUH U myTel sBosonyu A.H.
CesepiioBa, yuenus o 6uocdepe B.M. Bepnanuckoro), ompenensts TpaHUIBI UX

MMPUMEHUMOCTH K JKUBBIM CUCTEMaM




YMenue BJIaACTb MCTOAAMHU HAYYHOI'O0 IIO3HAHUSA B Oouoyoruu (Ha6JHO,Z[eHI/Ie n
OMMHUCAHUC KXUBBIX CHCTCM, MPOLECCCOB U ﬂBHeHI/Iﬁ; opranu3anuvs U IMPOBCACHHUC
OHOJIOTHUYECKOr0 OKCIICPUMCHTA, BEIIBUXKCHHUEC I'MIIOTE3bI; BBIABICHHUE 3aBUCUMOCTH
MECXAY HCCICAYEMBIMU BEJINMYHMHAMU, 00BsICHEHHE IIOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, Teopnﬁ H 3aKOHOB; YMCHHUC ACJIATh BBIBO/bI

Ha OCHOBAHUHU MOJIY4YEHHBIX PE3YJIbTAaTOB)

YMeHue BbIIENATh CYIIECTBEHHBIE IPU3HAKU CTPOCHUSI OMOJIIOTUYECKUX 00BbEKTOB!
BUJIOB, MOMYJISIUI, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOLEHO30B H
9KOCHCTEM;  OCOOEHHOCTH  IPOLIECCOB  HACJIEACTBEHHOW  HM3MEHYMBOCTH,
€CTeCTBEHHOro 0TO0Opa, BHI000pa30BaHMs, IPUCIOCOOIEHHOCTH OpPraHU3MOB,
JIeMCTBUS SKOJOTMUYECKUX (PaKTOPOB HA OPraHU3MBI, IIEPEHOCA BEHIECTB M MOTOKA
DHEPIHUM B DKOCUCTEMAX, AHTPOIIOICHHBIX W3MEHEHHM B JKOCHUCTEMAax CBOEH

MECTHOCTH, KPYIrOBOpOTa BCIICCTB U OHMOreOXMHUYECKUX IIUKJIOB B 6HOC(1)epe

10

VYMeHHe UPUMEHSATh IIOJNyYeHHbIC 3HAHHS MJIsi OOBSICHCHUS OHOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, Ul MPUHSTHS MPAKTHYCCKUX PEUICHHH B MOBCEIHEBHON
KHU3HH B LEIIX oOecredeHuss OE30MaCHOCTH CBOETO 3JI0POBBbS M 3I0POBBS
OKPY’KaFOIHX JIFO/ICH, COOIIOICHSI HOPM I'PaMOTHOTO MOBE/ICHUS B OKPYIKaloIIei
HIPUPOJHON Cpeae; MOHUMaHHe HEOOXOJMMOCTH HCIOJIBb30BAHUS TOCTHIKECHHUI

COBpeMeHHOﬁ OHOJIOrHHU 1A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

YMeHue peuiatb J3JIICMCHTAPHBLIC OMOJIOrHYECKHUE 3aJadyl, COCTaBJIITb CXCMBI

MEpCHOCA BCUICCTB U S9HCPIrur B 9KOCHUCTEMAX (I_Iel'II/I HI/ITaHI/Iﬂ)

‘YMeHUe BBHIOJIHATh na6opaTopHLIe " IMPAKTHUYCCKUC pa60TBI, CO6J'II-O,Z[8.TB ImpaBujia

pHu padoTe ¢ yueOHBIM U Tab0paTOPHBIM 000PYAOBaHUEM

YMeHue  KpUTHYECKHM  OLIEHMBaTb M HMHTEPIPETUPOBaTh  HMH(OpMAIUIO
OMOJIOTMYECKOTO  COAEP>KaHUs, BKIIOUYAIOIIYI0 IICEBJOHAy4YHBIC 3HAHHUS U3
paznuuHbIX HcTouHuKOB (CMU, HayuHO-TTOMYIsIpHBIE MaTepUabl); pacCMaTpUBaTh
ryo0anbHble JKOJIOTUYECKHE NPOOJIeMbl COBPEMEHHOCTH, (opMupoBaTh 10
OTHOILEHHIO K HUM COOCTBEHHYIO TIO3UIIUIO

YMeHue co3aBaThb COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMoJOru4eckyr0o MHGOPMALMI0O U3  HECKOJIBKMX HCTOYHUKOB, TI'PAMOTHO

MCIIOJIb30BaTh OHATUNHBIN anmnapar OMoI0ruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 buonorus xak Hayka

11 buonorus — Hayka o *uBOil mpuponae. Pons Guonoruu B (OpMHUPOBAHHH COBPEMEHHOM

Hay4yHOU KapTuHBI Mupa. CucremMa OMOJOTHYECKUX HAyK

12 MeTOI[bI IMO3HAHUS KHUBOU IMPpUPOJbI (Ha6J’IIO,Z[CHI/IC, OKCIICPUMECHT, OIIMCAHHUEC, U3MCPEHUCE,

KJ1accuukaims, MOJICTMPOBaHNE, CTATUCTHYECKAsi 00paboTKa JIaHHBIX )
2 JKuBbIe cHCTEMBI M UX OpraHU3aIys

21 JKubie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: Ononoruu. CBOMCTBa OMOCUCTEM

U UX pazHooOpasue

29 ypOBHI/I OpraHusanuu OHocHCcTEM: MOJ'IeKy.]'IHpHO—FeHeTHqCCKHﬁ, KHGTOHHLIﬁ,

OpTaHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoCepHBIi
3 XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XHMMHWUYECKUH COCTAB KICTKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI.
3.1 Bona n MuHepanbHbie BemiecTBa. @YHKIMU BOJBl U MUHEPAJIBHBIX BELIECTB B KIIETKE.

HozmepxcaHHe OCMOTHYECKOI'0 OanaHca

benku. CocraB u crpoeHue 0eKoB. AMUHOKUCIOTHI — MOHOMEpPHI OenkoB. Hezamennmbie
U 3aMEHHUMble aMHUHOKHUCIIOTHI. AMUHOKHUCIOTHBIN COCTaB. YPOBHU CTPYKTYphI O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUHAs U YETBEPTUYHAS CTPYKTYpa). XUMUYECKHE
3.2 cBoiicTBa OenkoB. bromornyeckue GyHKINN GEITKOB.

®depMeHTHl — Ouonoruueckue karaimuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LIEHTD,
cyoctpatHas crnenuduuHocts. Kodepmentsl. Buramunsl. Ominuus ¢(EepMEHTOB OT

HCOPTraHNYCCKUX KaTaJIn3aTOPOB

VYraeBosl: MOHOCaxapusl (TIH0K03a, pub03a U Ae30Kkcupr0o03a), Jucaxapuibl (caxaposa,
JIAKTO3a) W MOJHcaxapuibl (Kpaxmai, IIHKOIeH, Ie/utono3a). buonorndeckue ¢pyHkuuu
YIJI€BOIOB.

3.3
Jlununael: Tpurauuepuabl, crepounsl, (ochomunuasl. I'mapopunbHO-TUAPOGHOOHBIE
cBoiicTBa. buonornyeckue pynkiuu aunuaos. CpaBHEHUE YIIIEBOJIOB, OSJIKOB U JIMITUI0B

KaK HCTOYHHWKOB DHCPIUHU

3.4 Hyxneunnossie kucnotel: JIHK u PHK. Hykieotnnbl — MOHOMEpBI HYKJIIEHHOBBIX KUCIIOT.

Crpoenue u pynkunu JHK. Crpoenune u pynkunu PHK. AT®: ctpoenue n pyHkuu
3.5 [uronorus — Hayka o kietke. Knerounas teopust. MeTopl H3ydeHHUsl KIETOK

16 Kierka xak nienoctHast )kuBasi cuctema. OOIIHe NMpU3HAKK KIETOK: 3aMKHYTasi Hapy>KHAst

MeMOpaHa, mosekyinsl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka




3.7

Tumbl kJeTok: sykapuoTHdeckas M Hpokapuotrudeckas. (OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHUYECKON

KJ1eTKu. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHOM KIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIHMKC, UX (YHKLHUH.
[Tnazmatuyeckas memOpaHna, e€ cBoiictBa M (QyHKIMH. Lluromnasma u e€ opraHouzbl.
OnHoMeMOpaHHBIE OpraHoubl KIETKU: 3HAomnasmarudeckass cerb (OIIC), ammapar
I'onpmxu, mus3ocomsl. [10ayaBTOHOMHBIE OPraHOMABI KJIETKW: MHUTOXOHAPHUH, ILIACTHU]BIL.
[Ipoucxoxxaenne MUTOXOHIpUN M TwacTuA. Bumsl mnactun. HememOpaHHbIE OpraHOMIBI
KJIETKU: pUOOCOMBI, KII€TOYHBINA LIEHTP, PECHUUKH, KIyTUKH. DYHKIIMN OPraHOUIOB KIIETKH.

Bxirouenus

Snpo — perynsatopHbslii LeHTp KiIeTku. CTpoeHue sapa: siaepHas 000y04Ka, Kaproriazma,

XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KJIETKE

>KI/I3H6I[€$ITCJH)HOCTI) KIJIICTKHU

4.1

4.2

43

OOmeH BemiecTB, WO MeTabOMM3M. AcCUMIIIAIUS  (TUIACTHYECKUE OOMEH) U
TUCCUMIITALIS (DHEPTETHUECKUI 00MEH) — JIBE CTOPOHBI €IMHOTO MPOIIecca MeTadoIM3Ma.
Tunbel oOMeHa BemiecTB: aBTOTPOGHBIH U TeTepoTpodHbId. Ponbs depmeHTOB B 00OMEHE

BCHICCTB U IIPCBPAIICHUH DHCPIUHU B KIICTKC

®orocunte3. CBeroBas u TemHOBas (as3el QorocuHTe3a. Peaknuu QoTocunTesa.
D¢ddexTuBHoCTh hoTOCUHTE3a. 3HAUeHUE (POTOCHHTE3a AJiA KU3HH Ha 3emuie. BiusHue
yCIIOBUH cpelbl Ha (OTOCHMHTE3 M CHOCOObI MOBBIIEHUS €ro MPOAYKTUBHOCTH Yy
KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3UpYyIoIInue OakTepuu. 3Haue€HHE XEMOCHUHTe3a JJs KM3HHM Ha

3emie

OHepretnyeckuii oOMeH B  KieTke. PaciieruieHme  BeLeCTB,  BBIJICIEHUE U
aKKyMYyJIHDOBAaHHME SHEPTUH B KJETKE. DTambl 3HEpPreTuyeckoro obmeHa. [nmkonus.
bpoxenne u ero Buael. KucnopomHoe OkucieHWe, WIM KIETOYHOE JbIXaHUE.

D PeKkTUBHOCTD HIHEPTETHUECKOTO OOMEHa

4.4

4.5

Peakuuu MarpuuHoro cuHrte3a. I'enermueckas uHpopmanus u JHK. Peanusarnus
TeHeTUYECKON nH(opManuu B KiieTke. [ 'eHeTH4YeCKuil Ko/l ¥ ero CBOMCTBA. TpaHCKpHUIIIHS
— matpuunsblii cunte3 PHK. Tpaucnsiius — 6uocunres 6enka. KoaupoBanue aMUHOKHCTIOT.

Ponb pubocom B OuocunTese OGenka

Hexknerounsie popMmbl xku3Hu — BUpychl. ctopus otkpeitust Bupycos (/.M. UBanoBckuit).
OcCoOeHHOCTH CTpPOEHMsI U JKU3HEIEATENbHOCTH BHpYcoB. bakrepuodaru. boneznu
pacTeHui, )KMBOTHBIX M YeJIOBEKa, BbI3bIBaEMble BHpycamH. Bupyc mmmyHonedpunura
yenoBeka (BUY) — Bo30oyaurens CIIMa. IlpodunakTika pacrpocTpaHEHHUs] BUPYCHBIX

3a001eBaHni




Pasmuoxenue u UHAUBUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

Knerounblii 1uki, WiM >KU3HEHHBIH LUK KieTku. MuTtepdaza m muro3. Ilpomeccsr,
npoTekaromue B uutepdase. Perummkanus — peakuus matpuynoro cunresa JJHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIM HaOOp — KapuoTum. JIUMJIOWIHBIA W  TaIuIOUIHBINA
XpOMOCOMHBIE Habopbl. XpomaTtuiel. LluTonornyeckne OCHOBBI pa3MHOXKEHHMS U
UHIUBUAYAJIBHOTIO Pa3BUTHUS OPTaHU3MOB.

Henenue kinetkn — wmuto3. Craaum muros3a. Ilporeccel, Mpoucxolslive Ha pPasHbIX

CTagusax MHUTO34. buonornyeckuii CMBICIT MUTO3a

5.2

(DOpMBI Pa3MHOXKCHH OPraHU3MOB: 0ecI10JI0€ U IOJIOBOE. BI/II[LI OecroJioro Pa3MHOXKCHHUA:
JCJICHUEC HaABOC, IIOYKOBAHHME OAHO- MW  MHOI'OKJIICTOYHBIX, cnopoo6pa30BaHHe,
BEICTATUBHOC PA3MHOXCHUC. I/ICKyCCTBeHHOG KJIOHUPOBAHUC OPraHu3MOB, €0 3HAUYCHUC

JJIs1 CCIICKIIMHN
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[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.
Meiio3. Craguu meiio3a. [Iporeccel, mpoucxopsimue Ha cragusx meiosza. [loBegenue

XpOMOCOM B Mero3e. KpOCCI/IHFOBCp. buonornueckuii cMpICH U 3HaUYEHHE Mel03a
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I'ameTorenes — mporecc 00pa3oBaHuUs MOJIOBBIX KIETOK y )KMBOTHBIX. [10JIOBBIE KeIe3bl:
CEeMEHHHKH U suYHUKU. OOpa3oBaHME U pPa3BUTHE TMOJOBBIX KJIETOK — TraMmeT
(ciepmaTo3ouy, SUIEKIETKA) — crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHHS

SHUIEKIICTOK U criepmato3ounoB. OmionorBopenue. [lapreHorenes

5.5

NunuBunyanbHoe pa3Butue (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Oranel SMOPUOHAIIBHOTO Pa3BUTHS Y TO3BOHOYHBIX )KMBOTHBIX: APOOJIEHUE, racTpyIsaLus,
opranorenes. I[locTaomMOpuoHanbHOE pa3zBUTHE. THUIBI MOCTIMOPHUOHATIBHOTO PA3BUTHS:
npsMoe, HempsaMoe (JTUYMHOYHOE). BriusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOTEHE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTa NN

Pa3sBUTHA

HacneacTBeHHOCTh M H3MEHUUBOCTH OpTraHnu3MOB

6.1

[Ipeamer w 3amaum reHetuku. Vctopus pa3BuTus reHeTMkH. Bknaa poccHMiCKHX H
3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKU. METOJbl TeHETUKU (THOPUIOIOTHUECKHIHA,
[IUTOTCHETHYECKUH, MOJEKYIIpHO-TeHeTHYeCKnii). OCHOBHBIE TE€HETUYECKHUE TOHSATHUS.

I'emetnmueckas CHUMBOJIMKA, UCITIOJIb3yEMasd B CXEMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH  HAacJeOBaHUS  MPHU3HAKOB, ycTraHoBieHHble [. Menngenem.
MounoruOpuaHoe ckpeuuBaHue. 3akoH €eIMHOO00pa3usi TMOPUIOB MEPBOTO MOKOJIEHHS.
IIpaBmiio 1OMUHMPOBaHUS. 3aKOH pacCIUEIIEHHUsS NPU3HAKOB. | MIIOTE3a YMCTOTHI ramer.
IlosnHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeluBaHuWEe. 3aKOH HE3aBUCHMMOTO  HACJIEOBaHMsI  IPU3HAKOB.

[{uTtoreHeTH4YeCKNEe  OCHOBBI ~ JUTHOPHIHOTO  CKPEIIUBAHUS.  AHaTU3HUPYOIIEe




CKpCHIUBAaHUC. Hcnons3oBaHue AHAIM3UPYIOIICTO CKPCIIMBAHUA JII  OIPCACIICHUSA

reHOTHIA 0CO0Uu

6.3

CueruilenHoe HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HaclleIoBaHUIO reHoB. Hapyinenuwe cuemieHus IeHOB B PE3YNbTaTe KPOCCHHIOBEPA.
XpoMOCOMHas TeOpHsl HACIEACTBEHHOCTH. I 'eHeTuuecKue KapThl.

I'eneTrka nona. XpoMOCOMHOE ONpEeNCHUE M0J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I"'omorameTHBIC U rereporaMCeTHbIC OPpTraHU3MBlI. HaCHGILOBaHI/Ie IMPU3HAKOB, CLUCIIVICHHBIX C

I10JIOM

6.4

N3menunBoCTh. BUbl ©I3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacyeIcTBeHHas. Poib cpebl
B HCHACIEACTBEHHOW  HM3MEHYHUBOCTH. XapakTepucTuka  MOJIU(pUKAIMOHHOU
M3MEHYUBOCTH. BapuanmoHHsblil pan u BapuannoHHas kpuBasi. Hopma peakiuu npusHaka.
KonuyecTBeHHbIE W KadeCTBEHHBIE MpPHU3HAKKM M UX HopMa peakuuu. CBoicTBa

MOIU(DUKAITIOHHON H3MEHUYNBOCTH

6.5

6.6

HaCJIel[CTBeHHaH, WKW I'€HOTUIINYCCKaA, N3MCHUYHNBOCTD. KombOuHatuBHass U3MEHUYUBOCTb.
Meiio3 ¥ TOJOBOI mporecc — OCHOBa KOMOMHATUBHOW H3MEHYMBOCTH. MyTalioHHAas
n3MeH4nBoCTh. Kiaccudukanus Myranuuii: reHHble XpOMOCOMHBIE, TéHOMHbIE. YacToTa u
OpUYMHBL  MyTanuid. MyrareHHsle (akTopbl. 3aKOH TOMOJOIMYECKHX pSAOB B

HaclenacTBeHHon nimenunsoctu H.M. BasuioBa

I'enetnka uyenoBeka. Kapuwotunm uyenoBeka. OCHOBHBIE METOIbI TE€HETHKH YEJIOBEKA:
TCHEAJIOTUICCKHUH, OIM3HEIOBBINA, ITUTOTCHCTHYSCKUH, OMOXMMHYECKUN, MOJEKYIISPHO-
reHeTndeckuii. COBpeMEHHOE ONpeIeICHUE N'eHOTUIA: MOJHOI€HOMHOE CEKBEHUPOBAHME,
F€HOTHUNHUpPOBaHHE, B TOoM uucie ¢ nomompbto [I[[P-ananu3a. HacnencrseHHsie
3a00eBaHNs  4YEJOBEKa: TeHHBIe  Ooje3HH, OOJIe3HM C  HACICICTBEHHOMU
MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OoJsie3HH. ComMaTH4YeCKue W TeHEepaTHUBHBIE
Mytanud. [TpuHIMIB 3M10pOBOTO 00pa3a KU3HU, AMATHOCTUKH, MPO(PHUIAKTUKH U JICUSHUS
TeHeTUYECKUX  Ooje3Hedl. Meauko-reHeTuuecKoe KOHCYIbTHPOBaHUE. 3HAueHUe
MEJUIIMHCKOM TEHETUKH B TIPEAOTBPAIICHUU M JIEYCHUU TEHETUYECKHX 3a00JIeBaHUMN

YCJIO0BCKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi Kak HayKa M MPOIECC. 3apOXKIEHUE CENeKIIUU U JoMecTukanus. Yuyenue H.U.
BaBunoBa o 1ieHTpax MpOMCXOXKIEHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHuid. [{eHTpbI

MPOUCXOKACHUA JOMAIIIHUX KHUBOTHBIX. COpT, noponaa, miraMm

CoBpeMeHHbIE METOJIbI CENEeKIMH. MaccoBbIil U MHIMBUAYAIBHBIH OTOOPHI B CENEKLUU
pacTeHMi M KUBOTHBIX. OIlEHKa 3KcTepbepa. BINM3KOpOICTBEHHOE CKpEIIMBaHHE —
nHOpuuHr. Yuctas nuausa. CkpellMBaHue YUCTBHIX JMHUHN. ['eTepo3uc, nian rudbpuaHas
cuna. HeponcrtBenHoe ckpemuBanue — ayrOpuauHr. OTnanéHHas rulOpuausanus U eé
ycnexu. MICKyCCTBEHHBIN MyTareHes3 U IOJy4eHUe MOJUIIIOUI0B. JJOCTHKEHUS CEIEKIIUN

paCTCHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB




buorexHomorusi kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl CO3JAHUS
pexombunanTHOU JIHK u Tpancrennsix opranu3moB. Kinerounast unxenepus. Knerounsie
7.3 KYJbTYpBI. MuKpoKIOHaJIBbHOE pa3MHOXEHUE pacTeHui. KiionupoBanue

BBICOKOITPOAYKTHUBHBIX CEIIbCKOX 031 CTBEHHBIX OpraHn3MoB. DKOJIOTHYECKHUE U STHUCCKUE

npo6aemsl. [MO — reneTn4ecku MOAU(PHUINPOBAHHBIE OPTaHU3MBI

11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 DBOJIIONUOHHAS OWOIOT U

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcrBa »BoiouMU. [lameoHTonornueckue: mNOCIEAOBATENbHOCTh I1OSBICHUS
BUJOB B MAJIEOHTOJIOTUYECKOM JIETONUCH, MepexoaHsle ¢opmbl. buoreorpapuueckue:
1 CXO/ICTBO U paznuuure (payH u G1op MaTepUKOB U OCTPOBOB. DMOPHUOIIOTHIECKHE: CXO/ICTBA
' U pa3inyusg SMOPUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, AHAJOTUYHbIE, PYJUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-

OHMOXHMUYECKHE: CX0ACTBO MEXaHN3MOB HACJICACTBECHHOCTH 1 OCHOBHBIX META00INYECKHUX

IIyTE€N Y BCEX OPraHU3MOB

3BOJ’IIOI_II/IOHH85I TCOPUA 4. I[apBI/IHa. Hpe,[[HOCBIJ'IKI/I BO3HHKHOBCHUA JapBUHHU3MA.

o JBmxymue Cuiibl 3BOJIONUM BUAOB 1O JlapBuHy (M30BITOUHOE pPAa3MHOKEHHE TMpU
OTPaHUYEHHOCTU PECYpPCOB, HEOMpPEIeIEHHAs U3MEHYUBOCTh, OOpPHOA 3a CyIIeCTBOBAHUE,

€CTECTBEHHBIN 0TOOD)

13 Cunrerndeckast Teopust 3ostonuu (CTD) u ocHOBHBIE €€ mooKeHHsI. MUKPOIBOIIOHUS.
[Tonynauus Kak eIMHMIA BUAA U SBOJIOLUH

JBuxymiue cunbl (GakTophl) SBOMIONMHM BUAOB B MpUpOJe. MyTaIlMOHHBIN MpoIecc H
KOMOMHATHBHAsE MU3MEHUYMBOCTh. llomynsunoHHble BOJMIHBI U Jpeild reHoB. Mzomsuus u
murpanusi. EcrtecTBeHHBIN 0TOOp — HampaBisoumii  ¢gaktop sBomonud. DPopmbl
14 €CTECTBEHHOT'0 0TOOpA.

' [Tprcnoco0IeHHOCTh OPraHM3MOB KaK Pe3yabTaT dBOMIONMU. [IpuMeps! mprcnocoOaeHwHi
y Opraiu3MoB. ApoMop(}O3bl U UIU0ATATITAIINH.

Bun u BumooOpazoBanue. Kpurepum Buma. OcHOBHblE (OpMBI BHI000pA30BAHMUS:

reorpadgu4ecKkoe, IKOJIOTHIECKOe

15 MakposBomonus. @opmMbl 3BOJIOLUUU: (QHUIIETHYECKAs], JAUBEPreHTHAs, KOHBEpreHTHas,
napaensHas. HeoOpatuMocTs 3BOMIONUN

2 BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMiIe




2.1

JloHay4HBIE TIPECTABICHUSA O 3apOKICHUM >KM3HM. HaydHbIC THIIOTE3bI BO3HUKHOBECHUS
KHU3HHU Ha 3emiie: aOMOoreHes 1 MaHcnepMusi. XUMHUYecKast 3BOTIONHS. DKCIIEPUMEHTAIBHOE
HOJATBEPXKIEHUE XUMUYECKOH 3Bomonnu. HadanbHble 3Tansl OMOJIOrHYECKON IBOJIOLUH.
I'mnoresa PHK-mupa. Ilepsbie knetku u ux sposmonus. @opMupoBaHue OCHOBHBIX IPYIIII

JKUBBIX OPraHu3MOB

2.2

23

PazButue xxu3nu Ha 3emie no 3paM u nepuoaam. Karapxei. Apxeiickas u nmpoTepo3oickas
opel. Ilaneosolickas spa u e€ mepuoAbl: KeMOPHUICKHUH, OpJOBUKCKHNA, CHIIYPHHCKHIA,
JICBOHCKHM, KAMEHHOYTOJIbHBIN, IEpMCKUI. Me3030icKas 3pa U €€ Nepuoabl: TPUACOBBIH,
FOPCKHUIA, MEJIOBOM.

Kaiinozoiickass spa M €€ MepuoJlibl: MaJCOreHOBBIM, HEOTCHOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTuKa KiuMaTa U TE0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacTUTEIHLHOTO U KUBOTHOTO MHpa. ApoMopdo3bl Y pacTeHH U KUBOTHBIX. [losBrenue,

pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB

Cucrtema OpraHM4ecKOro Mupa Kak OoTpakeHue IBOJIIOIUU. OCHOBHBIE CHCTEMATHUYECKUE

T'pyHIibl OpTaHu3MOB

24

2.5

2.6

OBOJIIOLIMSL  Ye€JIOBEKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mpeicTaBiIeHUN O
IIPOMCXOXKIECHUN ueloBeKa. MeToabl u3ydeHHusl aHTpororeHe3a. CXOACTBa U pa3iauyuus
YeJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

HBwxymme cunbl  (akTopsl) aHTpororeHesa. HacnencTBeHHas W3MEHYHMBOCTh H
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHbIN 00pa3 >KWU3HU, HU3TOTOBIECHUE OpYIUN Tpyna,

MBIIIJICHUEC, PE€Yb

OcHOBHBIE CTaUM U BETBU HBOJIIOLIMH YEJIOBEKA: aBCTPAIONMMUTEKH, UENOBEK yMEINbIH,
Yenosek npaMmoxomsamui, YenoBek HeaHaepTaabckui, Yenosek pasymusiid. Haxonku
UCKOIIaeMbIX OCTaHKOB, BpEeMs CYILECTBOBaHUS, OO0JIACTb PACHPOCTPAHEHUsS, OO0BEM

TOJIOBHOT'O MO3ra, 00pa3 *KU3HU, OPYAUS

Uenoseueckue packl. OCHOBHBIE OOJBIINE Pachl: €BpOIEOUAHAs (€Bpas3HiicKas), HErpo-
aBcTpanouHas (dKBaTOpHUalbHAs), MOHTOJOMIHAs (a3MaTCKO-aMepUKaHcKas). YepTol
MPUCTIOCOOTIEHHOCTH NPEACTaBUTENIEH YEIOBEYECKUX pac K YCIOBHSIM CYLIECTBOBAHMS.

EIuHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacusma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

OKojoruss Kak HaykKa. 3ajadd MW pasfesbl DKOJOTMHA. MeTolIbl 3KOJIOTHYECKUX
HCCIIeIOBaHUM. DKoJoru4eckoe MUpoBo33peHue. Cpelbl 00UTaHus OpraHU3MOB: BOJHA,

HAa3€MHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAsA

3.2

DKOJIOTHYECKUE (I)aKTOpBI. KJ'IaCCI/I(I)I/II(aL[I/Iﬂ OKOJOTHYCCKHUX (I)aKTOpOBI a6I/IOTI/I‘leCKI/Ie,

OMOTHYECKUE U aHTponoreHHsble. JlelicTBHEe HKOJIOTHYECKUX (PaKTOPOB HA OpPraHU3MBI




3.3

Abnotndeckue  (AKTOpBI:  CBET, TeMIeparypa, BIAKHOCTE.  DoTomeproausm.
[Ipucnocobnenns opraHu3MoB K JEHCTBUIO abuoTHYeckux (PakTopoB. buomormueckue

PUTMBI
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3.5

4.1

4.2

buotnueckue daxkTopsl. Buasl OMOTHYECKMX  B3aMMOJICHCTBHI:  KOHKYpEHIIHS,
XUIIHUYECTBO,  TMapasuTH3M,  MYTyalu3M,  KOMMEHCAIM3M  (HaxJICOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHUX B3aMMOCHCTBHIA

AJId CYIICCTBOBAHUA OPraHrM3MOB B ITPUPOAHBIX COO6H.I€CTBaX

DKOJIOTHYECKUE XapPaAKTCPUCTUKU TIOMYJIAIHU. OCHOBHBIC ITOKAa3aTeIIN TNOMMyJIAI U
YHUCICHHOCTD, IINIOTHOCTH, POXAACMOCTb, CMECPTHOCTH, IPHUPOCT, MHUI'PALIU. III/IHaMI/IKa

YUCJICHHOCTHU IMONYJIALIUA U et peryidanud
COO6HI€CTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

CoobmecTBo  opranm3MoB  —  OuoneHo3. CTpyKTypbl  OHWOIIEHO3a:  BHJIOBasd,

MPOCTpaHCTBEHHAs, Tpoduueckas (numienas). Bunpl-nomunantel. CBsi3u B OMOLIEHO3€

Okonoruyeckue cucreMbl (9kocuctembl). [loHsiTue 00 3KOCcHCTEME U OHOIreOLEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbI 3KOCHCTEMbI: MPOJYLEHThl, KOHCYMEHTBI, PEAYLICHTBHI.
KpyroBopoT BeniecTs u nMoTok 3HEpruu B 3kocucreMe. Tpopuyeckue (IUIIEBbIE) YPOBHU
skocuctemsl. IIumessle nenu u cetu. OCHOBHBIE TOKA3aTeNIM 3KOCHCTEMBbI: OMoMacca,
OPOAYKIMSL. DKOJOTUYECKUE MUPaMUAbL: TPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBoiicTBa

OKOCHUCTCM: YCTOﬁqHBOCTb, caMoperyJsinus, pa3BuTucC. CYKI_ICCCI/ISI

4.3

4.4

4.5

[TpuponHbIE JKOCHUCTEMBI. DKOCUCTEMBI O3€p M peK. ODKOCHUCTEMA XBOMHOIO WIH
HIMPOKOJINCTBEHHOTO JIeca.

AHTpONOreHHbIE SKOCUCTEMBI. ATPO3KOCUCTEMBL. Y pOosKocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (akrop ycroitunBoctu sxocucteM. CoxpaHeHHE OMOJIOrMYECKOro

pa3zHooOpa3us Ha 3emiie

VYuenne B.1. Bepnazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepsl. JKusoe
BEIIECTBO U ero (yHKuuu. OcoOeHHOCTH OHOcdepbl Kak TI00aJbHOW 3IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe M oOpaTHasi CBsI3b B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreOXMMHUYECKHE LHKIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HaJIbHOCTh OHOC(EpBI.

OcHoBHbBIE OMOMBI CYILIN

YenoseuecTBo B Onocdepe 3emian. AHTpONOTEHHBIE U3MeHEeHUs B Onocdepe. [mobanpHbIe
IKOJIOTHYECKUE TTPOOIIEMBI.
OcHoBa paMOHaJIBHOTO YIIPABJIICHHUA IMPUPOAHBIMHU peECypCaMU H HUX HCIIOJB30BaAHUC.

JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

 buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocemenue»

* buonorus, 11 xnacc/ Ilaceunnk B.B., Kamenckwnit A.A., PyomoB A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., AkuronepHoe o61miecTBo «3narenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

bubmuoreka [JOK, ®I'MIC Mos mikona, Yuu.py

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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