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IHHOACHUTEJIbBHASA 3ATINCKA

[Tpu pa3paboTke MporpamMMbl 10 OMOJIOTUU TEOPETUYECKYIO OCHOBY JUISl OIIPEEIICHUS
MOJIX0A0B K (DOPMHUPOBAHMIO COZAEp)KaHUS ydeOHoro mpeamera «buojorus» cocraBWIn:
koH1entyaitbHble nojoxeHns I'OC COO o B3anMO0OYCIIOBICHHOCTH LIEJEH, COJIEPKAHHUS,
pe3yabpTaToB 00yUeHHsI U TpeOOBaHM K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, ITOJIOKEHUS 00
OOMIMX LEeJSIX ¥ MPUHLIUIIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETr0o
obmero oOpaszoBanuss B Poccuiickoir denepannu, a TakKe TMOJOXKEHUS O crenuduke
Ouosornu, €€ 3HAYEHUH B TO3HAHWHU KUBOM TPUPOABI M OOECIEUCHHH CYIIECTBOBAHUS
gyenoBeueckoro ooOmiectBa. CoriacHO Ha3BAaHHBIM TIOJIOKEHHUSM, OTIPE/ICICHBI OCHOBHBIC
(GyYHKIMM pOrpamMMbl 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu nHaéT TpPEACTaBIEHHE O LesAX, 00 oOImel crpaTeruu
oOy4eHHsl, BOCIUTAHWS W pPa3BUTHSA OOYyJarOMIMXCS CpPEACTBaMHU YYeOHOTO TpeaMera
«buonorus», ompenenser o00s3aTeIbHOE MPEIMETHOE COJICpP)KAHUE, €ro CTPYKTYPY,
pacripenielieHie 1Mo paszieliaM M TeMaM, PEKOMEHIYEeMYIO TOCIEeI0BATEIbHOCTh W3YUCHHS
y4eOHOTO MarepHaiga ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKU
00pa3zoBaTeNIbHOTO MPOIIeCcca, BO3PACTHBIX 0COOCHHOCTEH 00yJarouxcsl.

B mporpamMMe mo OHMOJIOTMM TaKXe YYUTBHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METAIPEJMETHBIM M TPEIMETHBIM pe3yibTaraM oOydeHUs B (OPMHUPOBAHUN
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHOU ACSITEIPHOCTH/YIEOHBIX ACUCTBUN 00yUJarOIIUXCS
10 OCBOEHUIO COJIEPKaHUsI OUOJIOTMYECKOTO 00pa30BaHMUsL.

B mporpamme no 6uosioruun (10—11 xmaccsl, 6a30BbIil ypoBEHB) pealn30BaH MPUHIMIT
MPEEMCTBEHHOCTH B W3y4YeHWW OWOJOTHH, Onarojaps 4eMy B HEW NpocMaTpuBaeTCs
HAlpaBJICHHOCTh HA pa3BUTUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX OpHEHTALUNA JIMYHOCTH, HKOJOTUYECKOTO
MBIILJICHHS], MPEACTAaBICHUN O 3J0pOBOM 00pa3e XKU3HU U OepeXKHbIM OTHOIIEHHEM K
OKpyXaromed npupoaHoi cpene. [lodTomy Hapsmy ¢ u3ydeHHEM OOIMEOHMOIOTHYECKUX
TEOPHUii, a TaK)Ke 3HAHUN O CTPOCHUHU >KUBBIX CUCTEM Pa3HOTO PaHra U CYIIHOCTU OCHOBHBIX
MPOTEKAOIIUX B HHUX TMPOIECCOB B MporpaMMe Mo OWOJIOTUH YAEJICHO BHHMAaHHE
WCIOJI30BAHUIO TMOJyYEHHBIX 3HAHUI B MOBCEAHEBHOW >KM3HH JUISI PEIICHUS MPUKIIATHBIX
3ala4, B TOM 4HcJe: MPO(UIAKTUKUA HACIEICTBEHHBIX 3a00JIEBaHUN YEJIOBEKA, MEIUKO-
TeHEeTUYECKOTO  KOHCYIbTHUPOBAHUS, OOOCHOBAaHUS  OKOJIOTMYECKH  LIeJIecoo0pa3Horo
MOBEACHUS B OKpYXKawIled MPUPOAHON Cpele, aHaluM3a BIHAHUSA XO3SIMCTBEHHOM
NeSITENIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPHUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHMMAaHHUS K MPUKIAIHON HAMpPaBICHHOCTH yueOHOTO npeamMera «buosiorus» npoaukToBaHO
HEOOXOIMMOCTBIO OOECTeYeHHs] YCIOBHM JUIS pPEIIEHUs OJHOM M3 aKTyalbHBIX 3a/lady
IIKOJIBHOTO OHMOJOTHYecKoro oOpa3oBaHUs, KOTOpas mpeanosiaraeT ¢(opMUpPOBaHUE Y
oOyuaronuxcs CoCOOHOCTH aJaNTUPOBAThCS K U3MEHEHUSM JUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpeaHero oOuiero oOpazoBaHusi 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (GOPMUPOBAHUE Y OOYYAIOIIUXCS MPEICTaBICHUM O HAYYHOW KapTUHE MHPA,
pacmupsieT ¥ 0000IIaeT 3HAHUA O JKUBOW MpUpOJe, €€ OTIIMYUTENIBHBIX MpHU3HAKAX —
YPOBHEBOUM OpraHU3allMU U JBOJIOLUHU, CO3MAET YCIOBHS I MO3HAHMS 3aKOHOB >KHUBOM
npupoabl, (GopMmupoBaHus (GYHKIIMOHAIBLHOW TI'PaMOTHOCTH, HABBIKOB 3JIOPOBOTO U
6e3omacHoro oOpas3a >KHM3HH, HSKOJOTMYECKOTO MBIIIJICHHS, LEHHOCTHOTO OTHOLIEHHS K
KUBOU MPUPOJE U YETIOBEKY.

bonpiioe 3HaueHWe OHOJOTHS WMEET TakXKe s pelIeHHs BOCHHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7ay CpeAHero oOmero o0pa3oBaHUs, COLMAIU3AIMU OOy4YarOIMIUXCH.
N3ydyenne Owonormm oOecriedurBaeT YCIOBUA Uil (OPMHPOBAHHS HWHTEIICKTYalTbHBIX,
KOMMYHHKAIITMOHHBIX YW WH(QOPMAIMOHHBIX  HABBIKOB, OCTETUYECKOW  KYIbTYpHI,
CIOCOOCTBYET HHTETPAMK OMOJIOTUYECKUX 3HAHUH C TPECTABICHUSIMHU U3 APYTUX YUESOHBIX



NPEeIMETOB, B YaCTHOCTH, (H3MKH, XUMHHM M reorpaduu. Ha3BaHHbIE MOJIOKEHHUS O
IIpeHa3HauYeHUH y4yeOHOro mnpeamera «buonorus» cocraBUiIU OCHOBY Ul OIPENEICHUS
IIOAX0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COJAEPKAHUS, IIPEACTABICHHOIO B IIpOrpaMme
110 OMOJIOTHH.

Otbop coxmepkanus ydeOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3MLUNA KyJIbTypOCOOOPa3HOrO MOJAX0Ja, B COOTBETCTBHMU C KOTOPBIM
oOyyJaromuecsi JOJDKHBI OCBOWTH 3HAHUS W YMEHHS, 3HAUYUMBbIE Ui (popMUpOBaHUS OOIIeH
KYJIbTYpbI, ONPEIEISAIOINE aJeKBaTHOE IOBEJICHUE YEJIOBEKAa B OKpPY)KaIOLIEH MPUPOIAHON
cpene, BOCTpeOOBAaHHBIC B TMOBCETHEBHOW XU3HM W MPAKTHUECKOH aesrenbHocTH. Ocoboe
MECTO B ATOW CHCTEME 3HAaHU 3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CITYyKAaT OCHOBOM
i GOPMUPOBAHMSI IPEJCTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MUpa U
LIEHHOCTHBIX OPHEHTALUSAX JUYHOCTH, CHOCOOCTBYIOIIMX T'yMaHHW3alUu OHOJOTUYECKOTO
o0pazoBaHwUsl.

CrpykTypupoBaHUE COJEpXaHUS Y4eOHOro marepuajia B IporpaMMe No OHOJIOTHUU
OCYIIECTBJICHO C Y4YETOM TIPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYUTEITHHBIX
OCOOEHHOCTSIX JKMBOM HpHUpPOJbI, O €€ YpPOBHEBOW oOpraHu3aluud U HBoJouud. B
COOTBETCTBUU C 3TUM B CTPYKType yueOHOTo npenMera «bronorus» BblJIENEHbI Cleylolne
coziepkarenbHble JTMHUU: «buosorus kak Hayka. Meroapl HaydHOro mo3HaHus», «Kierka
Kak Ouosiornyeckas cucremayn, «OpraHu3m Kak Ouosoruueckas cucrema», «Cucrema u
MHOT00Opa3ue OpPraHu4eckoro Mupa», «IBOJIONUS KUBOM MPUPOIBD», «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Henbp uzyuenus: yuebnoro mpenmera «buosnorus» Ha 06a30BOM ypoBHE — OBIaJCHHE
00y4aroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIbHON OpraHU3allid KUBBIX CHCTEM
pa3HOTO paHra W NPHOOpETEHHWE YMEHHM HCIOIb30BaTh OSTH 3HAHUS JJIs TPaAMOTHBIX
NEUCTBUII B OTHOIIEHWU OOBEKTOB >KMBOW MPUPOJBI M PEIICHUS PA3IUYHBIX >KHU3HEHHBIX
pooJIeM.

JloctrkeHue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAHMM O OHUOJOTMYECKUX TEOPHUSIX, YUYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBUiiaX, CIyKallUX OCHOBOM Ui (popMHUpOBaHUS
MPEACTABICHUI O E€CTECTBEHHO-HAYyYHON KapTHHE MHpA, O METOJaxX HAYyYHOIO IO3HaHUS,
CTPOEHUH, MHOTOOOPa3uH U OCOOEHHOCTSX >KUBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHHU3aluy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

(dbopmupoBaHHe y 00y4aromMXcsl MO3HABATENbHbIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaiM3a JaHHBIX O MYyTAX Pa3BUTHS B OWOJIOTUM HAy4YHBIX
B3IJIS/IOB, UJEH U MOJX00B K U3yYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE y oOyuaromuxcs oOumeld KylbTypbl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATh U OLEHUBATH SBJICHHUS OKPY)KAIOIIETO MHUpPA XKUBOU MPUPOIBI
Ha OCHOBAHUH 3HAHUI U OMbBITA, MTOTYYEHHBIX IPU U3YYCHUH OUOJIOTUU;

(dhopmupoBaHHe y 00YJaIOIIUXCS YMEHUN HILTIOCTPUPOBATH 3HAUEHHUE OMOJIOTHYECKUX
3HAaHUM B MPAKTUYECKOW JAESITEIIbHOCTU YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIULMHCKUX
TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOESKAEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEIOBEKOM >KMBOM MPUPOIHI,
HEOO0X0AUMOCTH OEpeXHOro OTHOIIEHUS K HeH, CcoONIoNeHHs] STHYECKUX HOpPM HpHU
MIPOBEICHUH OMOJIOTHUYECKUX HCCIeI0BaHUA;

0CO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUN JJIS TOBBILICHUS YPOBHS 3KOJOTMUYECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IIpUMEHEeHHe NPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEJAHEBHOM KM3HU JJISI OLEHKU
MOCIIE/ICTBUI CBOEH JEsATENbHOCTH MO OTHOLICHHIO K OKpYXKalollel cpeie, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOACHUE Mep NMPOPUIAKTHKH 3a00JIeBaHHH.



B cucreme cpennero oOmiero oOpaszoBanusi «buonorus», mzydaemas Ha 0a30BOM
YPOBHC, ABJIACTCA 06$I3aT€JIBHbIM y‘-Ie6HBIM npeaMEeToM, BXOOAIIUM B COCTaB HpCIIMeTHOﬁ
obmactu «EcTecTBEHHO-HAayYHBIE TIPEAMETHI».

Jis w3ydeHuss Owosiornd Ha 0a30BOM YpPOBHE CpemHEro ooOimero oOpazoBaHUs
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMHU, TEXHUUECKUMU U JPYTUMU
€CTECTBCHHBIMU HaykaMu, (puimocodueit, 3THKOH, 3CTETUKON M mpaBoM. Ponb Owonornu B
(bopMUpPOBaHUN COBPEMEHHOW HAYy4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

Metonpl TO3HaHUS KUBOW HpUPOAbl (HAOMIOJEHUE, HKCIEPUMEHT, OIMCAaHHE,
MU3MepeHue, Kraccu(uKamus, MOACTUPOBAHUE, CTATUCTHICCKAsE 00pad0TKa TaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

[IpakTnueckas padota Ne 1. «Mcmosb3oBaHME pPa3IMYHBIX METOAOB IPU U3Y4YEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OHMOCHUCTEMBI) KaK IpeaMeT u3ydeHus Omosorud. OTianune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OWOCHCTEM M WX pa3HoOOpa3ue. YPOBHM OpraHu3andd OHOCHUCTEM:
MOJIEKYJISIPHBINA,  KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISIUOHHO-BUI0BOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxeMbl: «OCHOBHBIC TPU3HAKU JKU3HW», «YPOBHU OPraHU3aIlUU KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMu4ecKHUil COCTAB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKH. XHMMHYECKHE  DJIEMEHTBI:  MAaKpO3JEMEHTHI,
MHKpPO3JIE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMU BOJBI U MUHEPAIbHBIX BEIIECTB B KieTke. [logaepxkaHne 0CMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue O€NKOB. AMUHOKUCIOTBI — MOHOMEpHI OEJKOB.
He3amenumble ¥ 3aMEHUMbIE AaMHHOKHUCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€NKOBOH MOJIEKyabl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeKoB. buonorndyeckue GpyHKIMu OEIKOB.

®epMeHTHI — OuoJoruueckue Katanuzaropbl. CTpoeHue ¢epMeHTa: akKTUBHBIN LEHTP,
cyOctpatHas cnemuduuHocts. Kodepmentsl. Butamunel. Otianuus (HepMeHTOB OT
HEOPraHMYECKUX KaTan3aToOpOB.

VYrrneBoapl: MoHOcaxapuIbl (TIIOK03a, pubo3a M Ae30KcHpubo3a), Arcaxapuibl
(caxaposa, J1lakTO3a) M ToJucaxapuibl (Kpaxmani, INIMKOTeH, IeJUTono3a). buonornyeckue
(GYHKIUH YTTIEBOOB.

Jlunuaer: Tpuraunepuabl, dochoaumnuapl, crepouabl. I uapoduiabHO-THAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢yHkimu nunuaoB. CpaBHEHUE YTIIEBOAOB, OETKOB U JIUIUIOB
KaK UCTOYHHKOB YHEPTHUHU.

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucinotT. Crpoenne n ¢ynkuun JIHK. Crpoenne nm ¢ynxkuun PHK. Buaet PHK. AT®:
CTpOEHHE U (PYHKIIHU.

Huronorusa — Hayka o kierke. KinerouHas Teopus — npumep B3auMOACUCTBUS UAEH U
(haKkTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4YCHHUS KIETKH.

Knerka kak menoctHas >kuBas cucrema. OOmue MpPU3HAKA KIETOK: 3aMKHYTas
HapyxHas memOpana, Mmosiekynbl JIHK kak renernyeckuil anmapar, cucreMa CHHTe3a Oelnka.



Tunsl kinerok: sykapuoTudeckass W Ipokapuotuuyeckas. OcoOEHHOCTH CTpPOEHUs
npoKapuoTHueckor KieTku. Kierounas crtenka Oaktepuili. CTpoeHHE 3YKapUOTHYECKOU
kJeTkr. OCHOBHBIC OTIIMYUS PACTUTEIBHOM, Y)KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIUKC, UX (PYHKIIUU.
[Inasmatnueckass memOpaHa, €€ cBoiictBa W (yHkiuu. llutomnasma u e€ OpraHoujbl.
OnmnomemOpannble  opraHougsl  kietkw: OIIC, ammapar  [onpku,  JTH30COMBI.
[lonyaBTOHOMHBIE OpraHOWABI KIETKH: MHUTOXOHApPUHU, TMacTuabl. [Ipoucxoxaenue
MUTOXOHAPUH ¥ 1uacTua. Bunsl mactua. HememOpaHHBIE OpraHOUIBI KIIETKH: PHOOCOMBI,
KJIIETOYHBIM LEHTP, IEHTPUOJIH, PECHUYKH, KIyTUKH. DYyHKIMM OpPraHouI0OB KIETKH.
Bxirouenust.

SAnpo — perynasTopHbelii 1eHTp kieTku. CrTpoeHue sjapa: saepHas 000J0uKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [Ixx. YoTcoHs,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHe XHUMHUYECKHX JJIEMEHTOB B HEXKHBOW MPUPOJIE»,
«Pacrnpenenenne XUMUUYECKHX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupl u cxemsl: «llepronnyeckas TabauIla XUMUYECKUX AJIEMEHTOBY», «CTpoeHune
MOJIEKYNBl Bonbl», «buocunres Oenka», «CtpoeHue Mosekynbl Oenka», «CrtpoeHue
tdbepmentan, «Hykneunoeie kucnotel. JIHK», «Crpoenne monekynsr AT®», «Ctpoenue
JSYKAPUOTHYECKON KIIETKN», «CTpOEHUE >KUBOTHOM KIETKN», «CTpOEHHE paCTUTEIBHOU
KJIETKN», «CTpOeHUE NMPOKAPUOTHIECKON KIETKN», «CTpoeHue Aapa KIETKW», «YTIEBOIbDY,
«JIunuaey.

O6GopynoBaHue: CBETOBON MHUKPOCKOII, 000pyI0BaHUE ISl TIPOBEICHUS HAOTIOICHUH,
M3MEpEeHUH, SKCIEPUMEHTOB, MUKPOTIpENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnast pabota Ne 1. «/3ydeHne KaTaauTHIECKON aKTUBHOCTH (hepMEHTOB (HA
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopaTopHass pabora Ne 2. «M3yueHue CTpPOCHHS KIIETOK PACTCHHH, >KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OO6meH BemecTB, WIH MeTab0oIM3M. AccUMWIANMS (TUIACTUYECKUA OOMEH) U
TUCCUMMJIISALUS (SHEPreTHUeCKUid 0OMEH) — JIBe CTOPOHBI €IUHOTrO Mpollecca MeTadoIu3Ma.
Ponpb 3aKk0HOB cOXpaHEHHUs BEIECTB U SHEPTUU B TOHUMAaHUU MeTaboJIu3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPOQHBIA U reTepoTpodHsbiid. Poib hepMeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas ¢a3bl (oTocunreza. Peakiuum (oTocuHTesA.
OddextuBHOCTh doTOCHHTE3a. 3HayeHHe (OTOCMHTE3a UIsl KU3HU Ha 3emie. BrusHue
yCIOBUH CpeJibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTe3Upyolue 6akrepun. 3HadyeHHe XeMOCHHTe3a JUTsl JKU3HU Ha
3emue.

OHepretudyeckuii oOMeH B KkieTke. PaciienneHue BeIIECTB, BBIJIEICHHUE U
aKKyMyJTUPOBaHHE DJHEPTMM B KIETKE. OTalbl JHEpreTuyeckoro obmeHa. [nukomnms.
Bbpoxenue u ero Buasl. KucnopogHoe okucinenue, Win KIeToyHoe AbixaHue. OKUCIUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakiun marpuuyHoro cunresa. ['enermdeckas uHpopmauus u JIHK. Peamuzauus
reHeTuuecKoi nHdopmanuu B kieTke. [ eHeTuYecKuit Ko u ero cBoicTBa. TpaHCKpUTIIHS —



matpuunblii cunte3 PHK. Tpancmsaunuss — OuocunTe3 Oenka. OTambl  TpPaHCISALUH.
Koauposanue amuHokucaot. Posib pubocom B GnocunTese Oenka.

Hexnerounsie ¢opmbr xu3Hu — Bupychl. Mcropust oTkpeitus Bupyco (. W.
NBanoBckwmii). OCOOEHHOCTH CTPOSHUS W KU3HCHHOTO IMKIAa BHUPYCOB. bakrepmodaru.
bonesnn pacTreHmii, KUBOTHBIX M  4YEJIOBEKAa, BBI3bIBAEMBbIE BHUpycaMH. Bupyc
ummyHonepunuta yenoBeka (BUY) — BozOymutens CIIM/la. OOpartHas TpaHCKpUIIIMS,
peBepTasa u unrerpasa. [Ipoduiaktuka pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpaumnu:

[Hoptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuer u  cxembl: «Tumbl  muTadus», «Metabomm3m», «MHUTOXOHAPHUS,
«IHepreTuueckuii oomen», «Xmoporacty, «Potocunresy, «Ctpoenune JJHK», «Ctpoenue
n (QyHKkumoHMpoBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTmueckuit kom», «Bupyco»,
«bakrepuogarn», «Crpoenne u xu3HeHHbIM 1ukn Bupyca CIIM/la, Oaxrepuodaray,
«Perumukarus JTHK».

OGopynoBanue: wMogaenu-amukanun — «Yasoenne JHK w  Tpanckpumiusy,
«buocunres 6enka», «CTpoeHue KiIeTKn», Moaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslil muki, wiM >KU3HEHHBIM nuki kietkd. MuTepdasza m muros. [Ipoueccel,
npoTtekaromue B uatepdaze. Pemnukanusa — peakuus Matpuunoro cunreza JJHK. Crpoenue
XpoMocoM. XpPOMOCOMHBIA Ha0Op — KapuOTHIL. [IUTUIOMIHBIN U TaIUIOUIHBI XPOMOCOMHBIE
Habopel. Xpomatunabl. lluTomorndyeckne OCHOBBI Pa3MHOXKEHHMS W HMHAWBUIYaIbHOTO
pa3BUTUS OPTaHU3MOB.

Jenenue kinetku — muto3. Craaum murosa. [Ipouecchl, mpoucxoasiive Ha pa3HbIX
CTaausAX MUTO3a. bronornuecknii CMpICI MUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOKEHHS OpraHu3MoB: Oecrojoe u 1mosioBoe. Bunel Oecnosioro
Pa3MHOKEHHUSI: JIeJIeHHEe HaJBOE, TOYKOBAaHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30OBaHUe,
BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HaYCHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Ctaguu meno3sa. IIpoieccel, mpoucxoadiue Ha craausx meinosa. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbIC M 3HaYEHUE MEN03a.

l'amerorenes — mporecc oOpa3oBaHHs TOJOBBIX KIETOK Yy >KMBOTHBIX. llonoBbie
Kele3bl: CEeMEHHUKHM M suyHUKUA. OOpa3oBaHUME M PAa3BUTHE MOJOBBIX KJIETOK — TaMmer
(cmepmaTo3oun, silIEKJIeTKa) — CcHepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U cepmaTo3on1oB. OmnonorBopenue. [lapreHorenes.

NnnuBuayansHoe pa3Butue (OHTOreHe3). DMOpHUOHANBHOE Pa3BUTHE (IMOpPUOTEHE3).
Oranbel SMOPHOHATBHOTO PAa3BUTHUSL y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHUE, TacCTPYIISIIHS,
opranorere3. IlocTomMOpuoHanbHOE pa3zBuTHE. THUIBI MOCTIMOPHOHATBHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JUYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBHI,
CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHHUS: CTPOECHUE CEMEHH,
CTaJluu Pa3BUTHSL.

JdeMoHncTpanum:

TaGnuue! u cxembl: «POPMBI PA3MHOKEHUS OPTaHU3MOBY, «/[BOIHOE OTIIOIOTBOPEHHE
y LBETKOBBIX pPACTEHUN», «BererarnBHOE pa3sMHOKEHUE DPACTEHUI», «JleJeHHne KIEeTKH
Oakrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIleTOUHBIN LUK,
«Permmmukanusa THK», «Muto3», «Melio3», «IIpsmoe u HenpsaMoe paszButue», «l'amerorenes
y MJIEKOIIUTAIOIIMNX U YeI0BeKa», « OCHOBHBIE CTaIUN OHTOT€HE3A».



O6opynoBaH#e: MUKPOCKOII, MEKpoTpenapaTsl «CriepMaTo30uabl MIESKOMTUTAIOIIETOY,
«Sitneknerka Miekonuramperoy, «KapuokmHes B KJIETKax KOpEIIKa JIyKa», MarHUTHas
Moieb-anmuKanus «Jlenenue xknerkny, moaens JJHK, Moaens meradaznoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas pabota Ne 3. «HaOmroieHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
Ha FOTOBBIX MUKpOIIpEriapaTax.

Jlaboparopuass pabora No 4. «l3ydeHue CTPOCHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTraHU3MOB.

IIpenmer u 3agaun reHeTukH. McTropusi pa3BuUTHsS TEHETUKH. Poib UUTONOrHM M
SMOpPHUOJIOTUM B CTAHOBJICHUM TEHETHUKH. BKiIal POCCHMCKUX W 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETUKU. MeToapl TEeHETUKH (THOPUIOJIOTHYECKUHN, IUTOTCHETHYECKUH,
MOJIEKYJIApHO-TeHeTHYeCKui).  OCHOBHBIE  TEHETHMYECKHE  TOHATHS. | eHeTnueckas
CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaxX CKPEUIMBaHUN.

3aKOHOMEPHOCTH  HACIEJ0BaHUA TNPU3HAKOB, ycTaHOBJIEHHble [. MeHaenem.
MonoruOpuiHoe CcKpemuBaHue. 3aKOH €AMHOOOpa3usi THOPHAOB IEPBOTO MOKOJIECHUS.
[IpaBuno AoMUHUPOBaHMS. 3aKOH pPACHICIUICHHS TMPU3HAKOB. ['MMOTE3a YUCTOTHI Tamer.
[TonHOE M HEMOIHOE TOMUHUPOBAHME.

JlurubpuaHoe CKpelmuBaHWE. 3aKOH HE3aBHCHUMOTO HACJIEIOBAHUS TMPU3HAKOB.
[{utoreHeTH4YECKNE OCHOBBI JUTHOPUIAHOTO CKPEIIMBAHUS. AHATU3UPYIONIEe CKPEIUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETIeHHs TeHOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana no cuemnjieHHOMY
HacjeA0BaHUIo reHoB. HapyllleHne clieriens TeHOB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYEeCKUE KapThl.

l'eneruka mosia. XpOMOCOMHOE ONpEAETeHUE TMoJia. AYTOCOMBI U  TOJIOBBIE
XpoOMOCOMBI. ['oMOrameTHsle M reTeporaMeTHele opraHu3mbl. HacnenoBaHue NpU3HAKOB,
CUEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl M3MEHUMBOCTH: HEHACJEACTBEHHAs W HacleICTBEHHas. Poiib
cpenbl B HCHACJICICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKA  MOIU(DUKAITMOHHOM
M3MEHYMBOCTH. BapuanoHHblll psa ¥ BapualMoHHas KpuBad. Hopma peakuuu npusHaka.
KosmnuecTBeHHbIE M KauyeCTBEHHbIE IMPU3HAKM M HUX HopMa peakuuu. CBoiicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnenctBennas,  uinum  TeHOTUIIMYECKas,  W3MEHYUBOCTh.  KomOuHaTuBHas
W3MEHUYMBOCTb. Melo3 U TOJO0BOM mpollecC — OCHOBa KOMOMHATMBHOM H3MEHUYMBOCTH.
MyranuonHass U3MeHUMBOCTh. Kiaccudukanuss MyTaluii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa U mpuyuHbl MyTauuil. Myrarennsie ¢akTopbl. 3aKOH TOMOJIOTHYECKUX
psAIOB B HacineACTBeHHOM n3meHunsocty H. Y. BaBumosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka yenoseka. Kapuotun uenoBexka. OCHOBHbIE METOJbl I'€HETUKH YEJIOBEKa:
reHeaoTnYecKuii, OJMU3HEIOBbIN, IUTOMCHETUUECKUN, OUOXUMUYECKHI, MOJIEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpE/EICHUE T€HOTHUIA: IMOJHOT€HOMHOE CEKBEHUPOBAaHHUE,
TeHOTUIIMPOBaHue, B ToM yuciie ¢ nomoibto [11[P-ananu3a. Hacnencreenusie 3a0oneBanust
YyelnoBeKa: TeHHble Oo0Jie3HH, OOJE3HH C HACIEJACTBEHHOW MpPeapacloioKeHHOCTBIO,
XpoMocoMHbIe Oonie3Hn. CoMaThyeckue W TeHepaTUBHbIE MyTalui. CTBOJIOBBIE KIIETKH.
[MpuHIMIBl  340poBOTO  OOpa3a IKWU3HU, JUArHOCTHUKU, TMPOPHIAKTUKH U  JICUYCHUS
TeHeTUYeCKUX  Ooyie3Heil.  MeauKo-TeHeTHYecKoe  KOHCYIbTHpPOBAaHHE.  3HAUYCHHE
MEIHUIIMHCKOM TEeHETUKH B NPEJOTBPAIICHUH M JICYCHWU TEHETUYECKHX 3a0oJeBaHUil
YEeJI0BEKa.

JdemoHncTpaumnu:

Ioptpetsi: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.



Tabmuier 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE W €ro IIUTOrCHETUYEeCKas
OCHOBa», «3aKOH PACILIEIUIEHUS U €r0 HUTON€HETUYECKAsi OCHOBA», «3aKOH YHUCTOTHI FaMET»,
«durubpunnoe ckpemniuBanue», «L{uTonorndeckue OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS,
«Meno3», «B3auMoJelCTBUE aJUICNIbBHBIX TE€HOBY», «l'€HETUYECKHE KapThl PaCTCHUIA,
KUBOTHBIX U 4elloBeKa», «['eHeTuka noisay», «3akOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO
¢ monom», «KapuoTumbel 4YeloBEeKa M JKMBOTHBIX», «BHIBI  HM3MEHYHMBOCTHY,
«MoudukanmoHHass U3MEHYHBOCTH», «HacnemoBanue pesyc-daxropa», «I'eHernka rpynmn
KpOoBH», «MyTalmoHHas U3MEHYHUBOCThY.

Ob6opynoBanue: Moaenu-ammmkanuu «MoHOTHOpHIHOE CKpenuBanuey, «HemomaHoe
ToOMUHUpPOBaHUEY, «Jurudpuanoe ckpenmBanue», «llepekpéct XpoMocoM», MUKPOCKOT H
Mukponpenapar «Jlpozodpmna» (Hopma, MyTrauuu QOpMBI KpPBUIEB M OKpPAacKu Tela),
repOapuii «I'0pox MOCEeBHOM».

JlabopaTopHble U NPAKTH4YEeCKUE PAdOThI:

Jlabopatopnast pabora Ne 5. «/3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTHOPUTHOTO CKPENIUBAHUS Y IP030(UIIBI HA TOTOBBIX MUKPOIIpEIapaTaxy.

Jlabopatopnast pabdota Ne 6. «U3yuenne wmoAMPUKAIMOHHON W3MEHYHBOCTH,
IIOCTPOCHHE BApUALIMOHHOTO Psiia U BapUAILlMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanmu3 MyTrauuid y JApo30QHIbl Ha TOTOBBIX
MUKpOTpenaparax».

[IpakTueckas padota Ne 2. «CocTaBiieHre U aHAJIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak Hayka M Ipolecc. 3apoXIeHHe CeNeKIUU U JoMecTukanusa. Yuenue H.
. BaBusnoBa 0 1leHTpax MPOUCXOKACHUS U MHOr0o00Opa3us KylbTYpHbIX pacTeHui. LleHTpol
MIPOUCXOKACHUS JOMAIIHUX )KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOIbI CeJIEKITMH. MacCOBBIM M MHAUBUIYaTbHBIN OTOOPHI B CEIEKITUN
pacTeHMH © SKUMBOTHBIX. OIlEHKa »3KcTepbepa. bBIM3KOPOICTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yuctas muHusA. CKpeluBaHue YUCTHIX JUHUM. ['eTepo3uc, wim ruOpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtpanéHHas rubpuauzanus U e€ ycrexu.
HckyccTBeHHBIN MyTareHes3 W MoJiyd€Hue MOJIUIUIOUIOB. JJOCTHKEHHS CEeNEeKIIUN pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib MPOU3BOACTBA. ['€HHAs MHXKEHepHus. DTanbl CO3JaHUs
pekomOunantHoit JIHK u Tpancrenneix opranm3moB. Kierounas wxxeHepus. Kierodnbie
KYJIbTYpHI. MuKkpoKIIOHaIbHOE pa3MHOXEHUE pacTeHuH. KiionupoBanue
BBICOKOITPOJIYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U 3TUYECKHE
npobiembl. MO — renerndyecku MOIUGUITUPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

[optpetsr: H. Y. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.

Tabmuipl U cxembl: Kapta «LleHTpbl MPOUCXOKACHUS U MHOTO00pa3usi KyIbTYPHBIX
pactenuii», «llopoxpl poMamHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTEHUI»,
«Otnanénnas rubpuausanus», «Pabotel akamemuka M. ®. MBanoBay, «llommmuionausy,
«O0BeKTh OnoTexHoNOTUNY, «KileTouHble KyabTyphl U KJIOHUpOBaHUE», «KOHCTpynpoBaHue
U [IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MyIISDKU TUIOJOB U KOPHEIUIOAOB AUKUX (JOPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Dkckypceusi «OCHOBHBIE METOJIBI U JOCTHXKEHHUSI CEJIEKIIMM PACTeHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO ()epMy, COPTOUCTIBLITATENFHBIN YIaCTOK, B TEIUTMYHOE
XO035ICTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC



Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennoceliku BOSHUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOJIIOLIMOHHAS TEOpHUS U €€
MecTO B OMoJioruy. BiusiHue 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUU U IPYTUX HAYK.

CugzerenbcTBa 3BotonuU. llaneoHTONOrMUECKHE: MOCIENIOBATEIBHOCTD I0SBICHUS
BHUJOB B TMAJICOHTOJIOTHYECKOW JIETONHCH, TIepexoanbie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuure GayH u (Iop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA U PA3INYHS SMOPHOHOB Pa3HBIX BHUOB IMO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYAUMEHTapHbIE OPIaHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJICTBO MEXAHHU3MOB HAcCJI€JCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas Teopuss Y. JlapBuHa. Ilpeanochiiky BO3HUKHOBEHHS JlapBHHH3MA.
JIBumkyimiye Cuiibl S3BOJNIONUM BUJIOB 10 JlapBuHY (M30BITOYHOE pa3MHOMKEHUE IpU
OTPaHMUYEHHOCTH PECYPCOB, HEONpeNes€HHAs W3MEHUYUBOCTb, Oopb0a 3a CylIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [lomynsnus Kkak equHuIa BUAA U 3BOJIIOLUU.

JBuoxymue cuibl (pakTophl) 3BOJIIOLNUN BUAOB B MpUpoie. MyTallMOHHBIN MpoLecc U
KOMOMHATHBHAsT W3MEHYMBOCTh. [lomymsiiMoHHbIE BOJHBI W JApeild renoB. Msomsuus u
MUTPALIUSL.

EctectBenHslit 0T00p — HampaBisomuil ¢akrtop 3Bosonrund. OopMbl €CTECTBEHHOTO
oTbOopa.

[IpucnocobneHHOCT,  OpraHU3MOB  Kak  pe3yiabTaT  3Bojtonuu.  llpumepst
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPG 036l B UINOATATITAITUH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (GOPMBI BHA00Opa30BAHUS:
reorpauueckoe, 3K0JI0rHYECcKOe.

Maxkpossomtorus. DopMbl 3BOIONUH: QHIIeTHYECKas], TUBEPreHTHAsl, KOHBEpreHTHasl,
napajuiensHas. HeoGpatuMocTh 3BOTIOIUY.

[IpoucxoxxaeHne OT  HecHeUUANIM3UpPOBAaHHBIX  mpenkoB. [Iporpeccupyromias
crienanu3anus. AJanTuBHas pajnualus.

JdemoncTpaumnu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 2.
I'exkxens, @. Mrouiep, A. H. CeBepiios.

Tabmuipr u cxembl: «Pa3BuTue OpraHM4eckoro Mupa Ha 3emie», «3apoibllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «Dopmbl OOprObI 3a CYIIECTBOBAHHEY,
«EctecTBeHHBI 0TOOp», «MHOTroOOpa3ue CcOpTOB pacTeHHit», «MHOrooOpa3ue Mopos
KUBOTHBIX»,  «[lomymsauum»,  «MyTanMOHHas  U3MEHYHMBOCTB»,  «ApOoMOpPGO3bI»,
«Unnoananrtamumny, «O0mas aereHepanus», «JBuxymue cuiisl 3Boionuny, «Kapra-cxema
Mapipyra nyremectBus Y. lapsunay, «bopnba 3a cymectBoBanuey, «lIpucrnoco0ieHHoCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJUIGKIHUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpAacKu, Habop
IJI0JIOB M CeMsIH, KoJuteKuus «[IpruMepsl 3alUTHRIX MPUCTIOCOOICHUN Y dKUBOTHBIX)», MOJIENb
«OCHOBHBIE HANpPaBICHUS SBONIONUN», 00bEMHas Mojenb «CTpoeHHe TOJOBHOTO MO3ra
IT0O3BOHOYHBIX).

buoreorpaduueckas kapra mMupa, KoJuieKuus «@POpMBI COXPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHui», Mozaens ammukaimus «llepekpéct XpoMocom», BIlaXKHbBIE
npemnapatsl «Pa3BuTue HacekoMoro», «Pa3Butue nArymku», MUKponpenapar «Jpozoduna»
(HOpMa, MyTaluu GOPMBI KPBUILEB U OKPACKH TEJA).

JlabopaTopHble M IpaKTHYecKHe padoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlaGopatopHass pabora Ne 2. «OmnmcaHue NPHUCIIOCOONEHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.



Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHbple  IpPEICTABIECHHUA O  3apOXKIACHUM O ku3HU. HaydHble rumortessl
BO3HUKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 M MaHCHEpMHS. XUMHUYECKas HBOJFOIHSL
AOHUOTEHHBI CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIBLHOE
MOJITBEPXK/ICHUE XUMHUYECKOW dSBoNOLMH. HavanmpHble 3Tambl OHONIOTMYECKON HBOJIOLNH.
l'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npotokieTku. [lepBble kiieTku U ux 3Boitonus. PopMHUPOBAHME OCHOBHBIX I'PYIMI >KMBBIX
OpraH13MOB.

PasButne xm3Hu Ha 3emie no spam U nepuojgam. Karapxei. Apxeiickas u
npoTepo3oickas spel. [lameosoiickas spa u €€ Mepuobl: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUIYPUNCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHMN.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuoapl: MaJIeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa U Te0JOrH4eckux nporeccoB. OCHOBHBIE 3Talbl ABOJIOLNN
PacTUTENBHOTO M KUBOTHOrO MHpa. Apomop¢o3bl y pacTeHU U KHUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema  OpraHMyeckoro Mupa Kak  OTpaxeHue dBomonud. OCHOBHbIE
CUCTeMaTUYEeCKUE TPYIIIbl OPraHU3MOB.

OBOJIIOLMS YeloBeKa. AHTpPOIOJIOTUS Kak Hayka. Pa3BuUTHe MpeAcTaBleHUN o
MIPOMCXOXKIACHUN 4esoBeKa. MeTopl u3ydeHus aHTpornoreHe3a. CXOJCTBa M pa3Inyus
YeJloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBuxymue cuibl (paxkTopsl) aHTpomnoreHe3a. HacneacTBeHHass W3MEHUYMBOCTH H
ecTeCTBeHHbIH o0TOOp. OOmecTBeHHBIH 00pa3 JKW3HU, W3TOTOBJICHUE OPYAWH TpyIa,
MBIIUIEHHUE, pEYb.

OcCHOBHBIE CTaJMM U BETBH 3BOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBEK yMeblil,
UYenosek mpsamoxonsmui, YenoBek HeaHaepTanbckui, YenoBek paszymubid. Haxonkwu
HCKOIMAEMBIX OCTaTKOB, BpEMsI CYyLIECTBOBaHMS, OOJIaCTh pACIpPOCTPaHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 >KM3HH, OpyIHus.

UYenoseueckue packl. OCHOBHBIE OOJIBIITHE Pachl: €BPOIICOUIHAS (€Bpa3HIiCKast), HETPO-
aBcTpajonaHas (PKBaTOpUalbHAsl), MOHroJiougHas (a3uaTcKo-aMepuKaHcKas). YepTbl
MPUCTIIOCOOICHHOCTH TMPEACTAaBUTEICH YEIOBEYECKHX pac K YCJIOBHSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuer u  cxembl: «Bo3nukHoBenne ConHeuHOl  cuctembl», «Pa3Butue
OpraHMYecKoro Mupay, «PacturenpHas KieTka», «KuBoTHas kietka», «lIpokapuoTnyeckas
KJIeTKa», «COBpeMEeHHasi CUCTeMa OPraHuYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEepPT
CTpOEHHUS  4YeJOBeKa U  YeJOBEKOOOpa3HbIX  00e3bsH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO 4YeJIOBEKa», «/lpeBHelne Iroam»,
«/peBHue moau», «llepBbie COBpeMEHHBIE JI0IN», «HeI0BeUeCKne pach».

O6opynoBanue: mymspku «l[Ipoucxoxkaenune uenoBeka» (OIOCTBI aBCTPANOMUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKU WIA H300paKeHUs KaMEHHBIX
OpyaMii MepBOOBITHOTO YesloBeKa (KaMHU-4ONIepsl, pyOuia, ckpedia), FreoXpoHOJIOrHIecKas
Tabnuna, KoJmeKius «PopMbl COXpaHHOCTH MCKOTIAEMbIX JKUBOTHBIX U PACTCHUI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[IpakTuueckas padora Ne 1. «/3yueHue ucKomaemMpIx OCTATKOB PACTEHUH U )KMBOTHBIX
B KOJUJIEKLIHSIX».

OKcKypeusi «OBOJIIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIN
WM KpaeBeIUECKUM My3€).

Tema 3. Opranusmsl H OKpY:Kal0Ias cpeaa.



DKOJIOTHSI KakK Hayka. 3aJadyd U pas3felibl 3KOJIOTHMU. MeTOIbl 3KOJOTHYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOWTaHMsS  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JYyILIHAs, IOYBEHHa,
BHYTPUOPraHU3MEHHAsI.

Okonorudeckue dakropbl. Kinaccudurarus sKomorudeckux GakTopoB: aOHOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue (aKTOpBI: CBET, TEMIEpaTrypa, BIAKHOCTh. DOTONMEPHOAN3M.
[Ipucniocobnennss OpraHU3MOB K JCHWCTBUIO aOMOTHUYeCKHX (akTopoB. buosornueckne
PUTMBL.

buotndeckne QakTopbl. Buabl OHOTHYECKMX B3aUMOJICHCTBHN: KOHKYPCHIIHS,
XUIIHUYECTBO, CcHUMOMO3 U ero @opmbl. [lapasutusMm, Koomepanus, MyTyallu3M,
KOMMEHCAIN3M (KBapTHPAHCTBO, HaXJ1€OHMYECTBO). AMEHCaIM3M, HEUTpain3M. 3HaueHUe
OMOTHYECKMX B3aUMOJEHUCTBUN  JUIsl  CYIIECTBOBAaHHUS OpPraHU3MOB B  NPUPOJTHBIX
CO00I1IeCTBaX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMynsauuu. OCHOBHBIE IMOKA3aTeIH IMOMYIISIINN:
YHCJIEHHOCTb, IUIOTHOCTb, POXJAa€MOCTb, CMEPTHOCTb, INPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuuprt u cxembl: kapta «[lpupomubie 30HBI 3emnu», «Cpembl O0OWTaHUS
opranu3mMoBy», «Potonepuoausm», «llomymsaum», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NONyJSIUKY UHPY30pun-TyPenskn», «Ilumessie nenm».

JlabopaTopHble H MpaKTHYeCKHe PadoThI:

Jlabopatopnast pabora Ne 3. «Mopdonorunueckne 0COOEHHOCTH PACTEHUN M3 Pa3HBIX
MECT OOUTaHUS.

JlaGopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTtuueckass padora Ne 2. «Iloacu€r TUIOTHOCTH TOMYJSALMA pa3HBIX BHJIOB

pacTeHui».
Tema 4. Coo011ecTBa M DKO0JIOTHYECKHE CHCTEMBI.
CooOmectBo opranu3mMoB — OwomneHo3. CTpykTypel OHOIIEHO3a: BHJIOBas,

IPOCTPAaHCTBEHHAA, Tpopuueckas (numesas). Bunsr-nomuaanTsl. CBs31 B OHOIICHO3E.

Dkosoruyeckne cucTeMsl (3kocuctemsl). [loHsTHe 00 3KOCHCTEME M OMOreoleHO3e.
@OyHKINOHANBHBIE KOMIIOHEHTHI ASKOCHCTEMBI: MPOIYHEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemecTB M HNOTOK 3HEPrHUH B dKOCHCTeMe. Tpoduyeckue (MUILEBbIE) YPOBHU
skocuctembl. [lumessie menu u cetd. OCHOBHBIE MOKa3aTeNM SKOCHUCTEMBI: Omomacca,
OPOAYKIUS. DKOJOTUYECKUE MUPAMUIBL MPOIYKIUH, YHCICHHOCTH, Ouomacchel. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTb, CAMOpEryJsilus, pazsutue. Cykueccus.

[IpupoHBIE 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKochcTeMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPONIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTeMbl. bronoruyeckoe n
XO035HCTBEHHOE 3HaYEHHE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue  kak  Qakrop  ycroiumBocTH  3KkocucteM.  CoxpaHeHHe
OMOJIOTHYECKOTO pa3Ho0Opa3us Ha 3emIle.

VYuenue B. 1. Bepnazackoro o 6uocdepe. ['panuibl, coctaB u cTpykTypa Ouocdepsi.
XKusoe BemiectBo u ero ¢pyHkuuu. OcodeHHOCTH OHOchephl Kak riIo0aabHONH IKOCHCTEMBI.
JluHamMu4eckoe paBHOBecHE U 0OpaTHast cBs3b B OHocdepe.

KpyroBopoTs! BemecTB M OMOr€OXMMUYECKHE IUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTh 6UoCchepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuectBO B Ouochepe 3emum. AHTpoNoreHHble HU3MEHEHHs B Ouocdepe.
I'moGanbHbIE HKOJIOTHUECKUE TPOOIEMBI.



CocymiectBoBanue mHpupojsl U uenosedecTBa. CoxpaHeHHe OHOpa3HOOOpasus Kak
ocHOBa ycrtoiumBocTH Ouochepsl. OcCHOBa pAIMOHAIBHOTO YIPABJICHUS TMPHPOIHBIMU
pecypcamu M UX UCHOJIb30BaHue. JloCTIKeHMsI OMOJIOTUN M OXpaHa IPUPOIbL.

JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupr u  cxembl: «lIumeBbie 1enw», «bHOLIEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie cooOmectBa», «llenu nuranus», «xojgoruueckas nupamuaa», «buocdepa n
YeJ0BEK», «IJKOCHUCTEMA IIHMPOKOJUCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOIO Jiecay,
«buoneno3z Bogoémayn, «ArponeHos», «lIlpumepHble aHTPONOreHHbIE BO3JCHCTBUS Ha
pupoay», «BaxHEeHIINEe UCTOYHMKHU 3arps3HEHUs BO3AyXa M TPYHTOBBIX Bo», «llouBa —
BaXKHEHIIasi cocTaBistomas Ouocdepb», «DakTopbl Jerpaganuu nousy, «llapHUKOBBIN
abdekT», «DPakTopbl pajUOAKTUBHOTO 3arps3HeHus Ouocdeprr», «OOmas cTpyKkTypa
ouocoeps», «Pacrpocrpanenne xu3sHU B Ouochepe», «O30HOBBII 3KpaH OHocheps»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopot azora B Ipupoae.

O6opynoBaHue:  Mojenb-anmmvkanuss  «TunuyHble  OMOLEHO3bD»,  Trepbapuit
«PactutenbHble  cooOuiecTBay, Kkosuekuuun «buonenos», «Bpegutenu BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TIepOapuu W KOJUIEKIUM pPACTEHUH U >KUBOTHBIX,
MpUHAUIeKAIIME K pPa3sHbIM SKOJOTMYECKUM TpyImnaM oJHoro Buja, KpacHas kHura
Poccuiickoit ®epeparu, H300pakeHHUs] OXpaHSIEMBIX BHJIOB PAaCTEHUH U >KUBOTHBIX.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOT'MN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiuBarOTCsl TpeOOBAaHUS K pe3yiabTaTaM OCBOEHUS
00y4aroIMMUCs MPOTPaMM CPEIHEro 00IIero 00pa3oBaHMs: JTMYHOCTHBIM, METAIIPEAMETHBIM
" OpCIMECTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pe3ysbTaTOB OCBOEHUs IpeaMera «buonorus» BblIEIEHbI
CIIEYIOIIME COCTABJISIONINE: OCO3HAHHWE OOYYaIOUIMMUCS POCCHUICKOM Tpa’kJaHCKOU
UJEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEAEIEHUIO,
HaJMuyue MOTHBAIMM K OOydeHHUI0 OHOJIOTHMHM, LIEJEHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXJeHU JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U HUCTOPUYECKHUX TpaauLUil
pa3BUTHUS  OMOJIOTUYECKOTO  3HAHUS, TOTOBHOCTH M  CIIOCOOHOCTH  OOYyYaroIIMXCs
PYKOBOJICTBOBaTbCSI B CBOEH JESITEIBHOCTH 1I€HHOCTHO-CMBICIOBBIMU  YCTaHOBKAMH,
NPUCYIIMMH  CHCT€ME€  OHOJIOTUYECKOTOo  00pa3oBaHHs, HAJIMYUE  HKOJOTHYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIndHOCTHBIE PE3ybTaThl OCBOEHHUS NpeaMeTa «buosiorus» A0CTUTAIOTCS B €IUHCTBE
y4eOHOM 1 BOCIIUTATEIbHOU JESITENbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUIICKUMU
COITMOKYIBTYPHBIMH, HCTOPUIECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHITHIMH
B o0IIecTBE MpaBUIaMH U HOpMaMH MOBEIEHUS U CIIOCOOCTBYIOT MpoOlieccaM CaMOTIO3HAHMS,
CaMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UINH JINYHOCTH, TaTPUOTHU3MA,
YBa)KEHHsI K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyJa U CTaplIieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOTr0 OTHOLIEHUS K KyJbTYPHOMY HAaCIEOUI0 U TPaJulUsAM
MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit Denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE pE3ylbTaThl OCBOEHHUS YydeOHOro mnpeamera «buonorus» AOHKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJCHUN, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTAM POCCHIICKOTO
oOm1ecTBa, paclIMpEeHUE )KU3HEHHOTO OMBITA U OTbITA ACSITEILHOCTH B IIPOLIECCE peann3aliu
OCHOBHBIX HalpaBJICHUI BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YHCJE B YACTH:

1) rpakaIaHCcKOro BOCIMTAHUS:

cOpMUPOBAHHOCTh TPAXKJAHCKON MO3UIUH OOy4alomerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX INpaB U OOsA3aHHOCTEH, yBa)KeHHE 3aKOHa U
MIPaBOTIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIESATENbHOCTH MPHU CO3JaHUU Y4eOHBIX
MPOEKTOB, PEIICHUU Y4eOHBIX U TO3HABATEIbHBIX 3a7ay, BBITIOJHEHHUH OHOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpEAENsATh COOCTBEHHYIO MO3UIUIO [0 OTHOIICHHUIO K SBICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYWUTBIBATb B CBOMX JIEHCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSL JIOAEH C pa3HbIMH YOESKIEHUSMHU, KYJIbTYPHBIMH II€HHOCTSIMH U
COLIMAJIBHBIM IT0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHHS Y4YEOHBIX,
MMO3HABATENbHBIX W MCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JEATENBHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHNSA:



cOPMHUPOBAHHOCTh ~ POCCHUHCKON  TPaXIAHCKOH HWIACHTHUYHOCTH, MNATPUOTH3MA,
YBaXXEHUSI K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Iepesa PonuHOM, ropaocTu 3a cBoi
Kpai, cBOXO PonnHy, CBOH S3BIK U KyJIbTYpY, IPOLUIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO
Hapoja Poccun;

LIEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACICAWI0 M MaMSTHUKAM MPUPO/IBI,
JTOCTIKeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKIIAJ POCCHUCKHX YYEHBIX B CTAHOBJICHHEC U Pa3BUTHUE
OMOJIOTHH, TOHWMAHUS 3HAYCHHUS OWOJIOTMHM B TO3HAHWUM 3aKOHOB NPHUPOJBI, B KH3HU
YeJI0BEKA U COBPEMEHHOT0 00I1[eCTBa;

uaciHas yOSKIEHHOCTh, TOTOBHOCTH K CHyxeHW0o u 3ammure OrtedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CYAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMTOBEICHMUS;

CIOCOOHOCTh  OILICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC  PEIICHHS,
OPHUEHTHUPYSICh HA MOPATTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSM, CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTE CEMEWHOW JKM3HHM B COOTBETCTBUU C TPagULUASIMU
Hapo 0B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIIEHHU;

IMOHMMAaHHE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE INPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3uyeckoro BocnUTAHHUS, (OPMHUPOBAHUA KYJILTYPbl 310POBbSI M
IMOLMOHAJIBHOIO 0JIArOIOJIYyYHs:

MMOHMMaHWE W peamu3alus 370poBOTO M 0Oe30macHoro oOpasza >XU3HU (370pOBOE
MUTaHUE, COOJIIO/IEHUE TUTHEHNYECKUX MPaBU U HOPM, COaTaHCUPOBAHHBIA PEXKHUM 3aHATHI
U OTHbIXa, peryiaspHas Qu3uyeckass aKTUBHOCTb), OEpPEXKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHe I[IEHHOCTH MpPaBWJI HMHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCEACTBUNA U HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOTrOJIs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K AaKTHUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM UM COLMAIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IUTAHUPOBATH U CAMOCTOSITEIHHO BHITIOIHATH
TaKylo JESITEeIIbHOCTD;

HHTEpEC K pa3inyHbIM chepam npodeccHoHaIbHON IeATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp Oymymiedl mpodeccuu U peanu3oBbIBaTH COOCTBEHHBIC >KW3HEHHBIC
TIJIaHBI;

TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO Ha MPOTSHKEHUU Beei
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH IIe7IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSI SKOJOTHYECKON KYIbTYpPhI: IPUOOPETEHUE OMBITA MJIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;



0CO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHX MPoOIeM U IMyTel UX peIIeHus;

CIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPH H3YyYCHUH OHOJOTHM 3HAHUS |
YMEHHSI TIPU PEHICHUH NpoOJieM, CBS3aHHBIX C PANUOHAIBHBIM IPHPOIOTIONH30BAHUEM
(cobmronenne mpaBuII MOBEIEHHS B MPUPOJIE, HANPABJICHHBIX HA COXPaHEHUE PAaBHOBECHUS B
HKOCHUCTEMAX, OXPaHy BHJIOB, SKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUAITHE JNEHCTBUMN, MPUHOCIIIMX BPEIl OKPYKAIOIIEH MPUPOIHOM cpene,
yYMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE 9KOJIOTMYECKUE MOCJIEACTBUS
MPEIITPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTUYECKOTO MBIIIICHHUS, YKOJOTHYECKON KYIbTYphI, OIBITA
NESTEPHOCTH JKOJIOTMUECKOM HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HWMHU B
MMO3HABATEIbHOM, KOMMYHHKATHBHOW W COIMAJILHOW TMPAKTHKE, TOTOBHOCTH K yYacTHIO B
MIPaKTUYECKON JEeSITEIbHOCTH HKOJIOTUYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  SI3BIKOBOM W  YHTATEIbCKOM  KYIbTYphl Kak CpeiCTBa
B3aMMO/JICHCTBHUS MEXKTy JTFOJABMH H ITO3HAHUS MUPA;

MMOHUMAaHHe CIelU(PUKU OMOJOTHH KaK HayKd, OCO3HAHUS €€ pojiu B (pOpMHUPOBAHUU
palMOHAJIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUM IEJIOCTHOTO IpeACTaBiIeHUs 00
OKpY)KaIOIlleM MHUpE KaK O €JUHCTBE MPHUPOJbI, 4YeJIoBeKa M OOLIeCTBa, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pelieHuH Mpo0IeM COXpaHeHHs IPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTh B 3HAUMMOCTH OHOJIOTMM JUIsI COBPEMEHHOM  IMBHJIM3ALIUU:
oOecriedeHHss HOBOTO  ypPOBHS  Pa3BUTUS  MEAMILMHBI, CO3/IaHUE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX PENIaTh PECYPCHBIC MPOOJIEMBI Pa3BUTHSI Y€TTOBEYESCTBA, TTOMCKA
MyTel BBIXOJA W3 TJIOOAIBHBIX HSKOJOTHMUECKHX NpoOiieM U oOecredeHus: mepexoia K
YCTOWYMBOMY Pa3BUTHUIO, pPALMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOAHBIX PECYpCOB U
(hOpMHUPOBAHHIO HOBBIX CTaHAaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUHM OHOJIOTUYECKMX 3HAHUW B LEJISAX MOBBILIECHUS
oOmieil  KylnbTypbl, €CTECTBEHHO-HAy4yHOHl  IpaMOTHOCTH, KaK COCTaBHOW  4YacTH
(YHKIIMOHATBHOM IPaMOTHOCTH 00yJaromuxcsi, opMUpyeMoil Ipu U3y4eHUH OUOJIOTUH;

MOHMMAaHHE CYHUIHOCTH METOJIOB TMO3HAHMs, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJIs aHalu3a U OOBSCHEHUS SIBICHUM
OKPYKAIOILIEr0 MUpa U MPOUCXOASIINX B HEM M3MEHEHHUH, YyMEHHE JellaTh 000CHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4YHbIX (PAKTOB U HMMEIOLIUXCS JAHHBIX C LEJbI0 MOJy4eHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HMCMOJIb30BaTh OMOJOTHYECKHE 3HAHUS I PEUICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE I[EHHOCTU HAYYHOH JESITeNbHOCTU, TOTOBHOCTh OCYLIECTBIISITh MPOCKTHYIO
Y UCCIIEIOBATENIbCKYIO IeATEeIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa3OBaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUN MO OWUOJOTHMH B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeTaHpeﬂMeTHHe Ppe3YyJIbTaTbl OCBOCHUS yqe6H0r0 nmpeamMeTa «buosorus» BKIIOYAIOT:
3HAYUMBIC 1JIA (bOpMI/IpOBaHI/ISI MHPOBO33pPCHUA o6yqa10m1/1xc;1 MCKIUCHUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06H_IeHay‘{HBIC IMOHATHA, OTPAXKAOIIUC LCIIOCTHOCTDH HaquOﬁ KapTUHBL
Mupa u CHCI_[I/I(I)I/IKy MCTOIAOB NO3HAHUA, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYKaXx (BCIJ_ICCTBO,



SHEPTHUs, SBJICHUE, MIPOLIECC, CUCTEMa, HAyUHBIH (DaKT, MPUHIHI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIeIOBaHUe, HAOIIOJCHNE, W3MEpPEHHEe, SKCIEPUMEHT U JIPYTHUX),
YHHUBEpCAJIbHbIE y4eOHbIE JelCTBUA (II03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHbBIE),
obecnieunBaromue  GopMuUpoBaHUE (YHKIIMOHATHHOW TIPaMOTHOCTH W COIMAIBLHOM
KOMIETCHIIMN OOyJaromuXxcsi, CIIOCOOHOCTh OOyYaromUXCs HCIOJIb30BATh OCBOCHHBIC
MEXAUCLUUIITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAJIbHbIE YueOHbIE NEHCTBUS B
ITI03HABATEJILHOW U COLIUAIIBHON ITPAKTHKE.

MeranpeaMeTHbIe pe3ynbTaThl OCBOSHHS TPOTPAMMEBI CpeTHET0 001Iero o0pa3oBaHus
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYIUPOBATH U AKTyaJIM3MpPOBaTh IpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIO0JIb30BAaTh NPU OCBOCHHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHHS (aHalu3a,
CHUHTE3a, CpPaBHEHMs, Kiaccuukanuu, o0O0OIIEeHNUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKHX
MOHATUH (BBLACTATh WX XapaKTepHbIE TPU3HAKW, YCTAHABIHMBATH CBSI3U C JIPYTHMHU
MOHATHIMH);

OTIPEIeNIATh LIETN AEITEeIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
COOTHOCHTH PE3YyJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIO0JIb30BaTh OMOJIOTHYECKHE MOHATHS ISl 0ObsICHEHUS (DAKTOB U SIBJICHUH >KHUBOM
TIPUPOIBL;

CTPOUTH JIOTHUECKHUE PpacCyXIeHHsI (MHAYKTHUBHBIE, AE€IyKTUBHBIC, 10 AaHAJOTHH),
BBISIBJISITh ~ 3aKOHOMEPHOCTM M NPOTHBOPEUHS B  pPAacCMaTpUBAeMbIX  SIBJICHMSIX,
(GopMynHpOBaTh BBIBOBI M 3aKIIIOYEHHUS;

IPUMEHATh CXEMHO-MOJEIbHBIE CPEICTBA JUIsl NPEJICTABICHHSI CYILIECTBEHHBIX CBsI3el
U OTHOIICHUH B M3y4aeMbIX OMOJOIMUECKMX OOBEKTaX, a TakKe MPOTHBOPEUYMH pPa3HOTO
poJia, BBISIBJIIEHHBIX B PA3JINYHBIX MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIaH pEHIEHUs NpoOaeMbl C Yy4€TOM aHaIM3a HMEHOIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AEATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLIEHUBATh PUCKH MOCIIEACTBUN NEATEIBHOCTH;

KOOPAMHUPOBaTb U BBINOJIHATH pabOTy B YCIOBHUSX pPEaTbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX NIPOo0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBHA:

BIQJIeTh HABbIKAMM Y4e€OHO-HCCIIEOBATEILCKOW M  IPOEKTHON  JEsTEIbHOCTH,
HaBbIKAMU pa3pelieHusi NpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
[IOMCKY METOJIOB pELICHHUs] NPAaKTUYECKUX 3aJady, NPUMEHEHUIO pa3jIM4YHbIX METOI0B
MO3HAHUS;

UCIOJb30BaTh Pa3jIMYHbIE BBl JEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, MpeoOdpa3oBaHNIO0 U NIPUMEHEHUIO B y4eOHBIX CUTYallUAX, B TOM 4HCIe IpU
CO3/IaHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

¢bopMupoBaTh HAy4HBI THUI MBIIUICHUS, BIaJeTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MOHATUSMHU M METOJAMU;

CTaBUTh M (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JEATEIbHOCTU U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyalM3HpOBaTh 3a/ady, BBIJIBUTATh
TUNoTe3y € pelIeHus, HaXxOAUThb apryMEeHThl JJIs J0Ka3aTelbCTBAa CBOUX YTBEP:KICHHH,
3aJaBaTh MapaMeTpbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh TMOJYYECHHBIE B XOJI€ pEIIECHHUS 3aJaud pe3yabTaTbl, KPUTHUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;



JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATh LIEJICHAIIPABJICHHBII TIOUCK MIEPEHOCA CPEACTB U CIOCOOOB JIEHCTBUS B
podeCcCHOHANBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIbHYI0 M MPAKTUYECKYIO OOJIACTH
KHU3HEJESITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC WJIEH, MpeajiaraTh OpPUTMHAJIBHBIE MOAXOABl M PEUICHUS, CTaBUTh
po0OIeMBl M 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HHPOpMamwH (TeKcTe y4eOHOTO Mocoous,
Hay4YyHO-TIONMYJISIPHOM  JUTepaType, OWOJIOTMUECKUX  CIOBapsiX U CIPaBOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHETE), aHanu3upoBaTh MHGOPMAIHMIO Pa3TMYHBIX
BUIOB W (GOpM TIPEACTABJICHHS, KPUTHUUYECKH OILIGHMBATh €€ JOCTOBEPHOCTh W
HETPOTHUBOPEUNBOCTH;

(dhopmMyaUpOBaTh 3aMpoOChl U MPUMEHITh Pa3IMYHBIE METOJBI MPHU TOUCKE U OTOOpe
OrosIornuecKo nHPpOpMaIu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUSI YI€OHBIX 3a/1a4;

MpUOOPETATh OMBIT UCTIOIH30BAHNUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCIIOJIH30BAHUS PA3TUNIHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIbHYIO (QOpMY IMpe/cTaBieHHs] OUOJIOTHYEecKOn
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmsl, TaOIHUIBI, PUCYHKH U IPYToe€);

HCIOJIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CpeICTBAa MpH paboTe ¢ OMOJIOrMYecKoi
nH(pOpMaIel: TPUMEHSATh XUMUYECKHE, (U3UIECKHE U MAaTeMaTHICCKHUE 3HAKU U CUMBOJIBI,
dbopmynel, ab0OpeBUAaTYpy, HOMEHKJIATYpy, HCIOJB30BaTh W MpPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIQZIETh HAaBBIKAMHM pPACMO3HABaHUA M 3alIUThl HHbOpManuu, WHGOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBnageHHne YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMH:

1) odmenue:

OCYILIECTBIISITh KOMMYHHMKAI[MM BO Bcex cdepax >KHU3HU, aKTUBHO YYacTBOBAaTh B
JMaNioTe WIK JUCKYCCHHM IO CYHIECTBY OOCYyXKJIaeMoil TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKa3bIBATh CYXKJEHHS OTHOCHUTEIBHO BBIMOJIHEHUS IMpeAjaraeMoil 3aJayd, Y4YUTHIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYTUX YUaCTHUKOB JUAJIOTA WM TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHHUSA, MOHUMATh 3HAYCHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MDIUKTHBIX CHUTyallMi, YMEThb CMsSr4aTh
KOH(IIUKTHI U BECTH MEPETOBOPBI;

BIIAIETh Pa3IMYHBIMU CIIOCOOAMU OOLIECHUS U B3aUMO/JICHCTBU S, IOHUMATh HAMEPEHUS
JIPYTUX JIO/CH, MPOSBIATH YBRXHTEIHbHOE OTHOIIEHUE K COOECeTHHUKY M B KOPPEKTHOM
dbopme hopmynupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJBb30BAHHEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh M HUCHOJB30BaTh MPEUMYILECTBA KOMAHIHOM M WHAMBHUAYaJbHOU pPabOTHI
MpU PEHICHUH OUOJOTUYECKOW MpOoOIeMbl, 00OCHOBBIBATH HEOOXOJUMOCTH MPUMEHEHUS
TPYNIOBBIX (POPM B3aUMOICHCTBUS NIPU PellIeHUH yaeOHO 3a1a4u;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBUN C yUETOM OOIIMX MHTEPECOB H
BO3MOKHOCTEHN Ka)KJIOTO WJIEHA KOJUIEKTUBA;

MPUHUMATH €I COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH M KOOPAUHHPOBATH
JEUCTBUA MO €€ JNOCTUKEHUIO: COCTABJIATH IUIAH JEWCTBUM, PACIPEIEIATh POJIU C YYETOM
MHEHUH Y9aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON paboTHI;

OIICHUBATh KadeCTBO CBOErO BKJIaJa M KaXJOTO Yy4YaCTHHKA KOMaHIbl B 0OOIIuit
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;



IpeaaraTb HOBbIE POEKTHI, OLIEHUBATh UJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHHME B PA3JIMYHBIX CHUTYaLUAX,
MPOSIBISTH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

1) camoopranu3amnms:

WCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISA BBISBICHUS TPOOIEM M HMX pEIICHUs B
KU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMpAaTh HA OCHOBE OWOJIOTMUECKUX 3HAHWU IIETICBBIE U CMBICIOBBIC YCTAHOBKH B
CBOMX JIEHCTBHUSAX M IOCTYIKax IO OTHOIICHHIO K JKUBOM IPHUPOJE, CBOEMY 3I0pPOBBIO U
3JI0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIBHO ~ OCYILECTBJISATh  IO3HABATEJIbHYIO  JAEATEIbHOCTb,  BBISBIATH
npoOsieMbl, CTaBUTh W (opmMyaupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pelIeHUs MNpoOJeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOBMOKHOCTEH U MPeNOYTeHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSIBICHUIO HIMPOKOM 3SPYyAULIMH B Pa3HBIX
o0JacTsX 3HaHUH, OCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeIbHbINA U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTUBBI B IE€ATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BIIQJIeTh HAaBbIKAMM IO3HABATEIbHOM pEeQPIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, MX PpE3yJbTaTOB W OCHOBAHUM, HCIOJIb30BaTh
pUEMBI peIeKCHH Ul OLIEHKN CUTYalluu, BBIOOPA BEPHOTO PEILIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€ PE3yJIbTaTOB AEATEIBHOCTH;

3) npunsiTHE CeOs M APYIrHUX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C TO3ULIUHU JPYroro yesioBeka.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynapTarbl ocBoeHus nporpammbl COO mo Ouonoruun Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienuduyeckue a1 yueOHoro npeamera «buonorus» HayyHble 3HAHMS,
YMEHHUS U CHOocoObl ASHCTBHI MO OCBOCHMIO, MHTEPIPETAMM U MpeoOpa3oBaHUIO 3HAHUM,
BHJIbl JESATEIBHOCTH IO INOJYYEHHIO HOBOTO 3HAHMSI U NMPUMEHEHUIO 3HAHWM B Pa3lInYHbIX
Y4EOHBIX CUTYallUsX, a TAKXKe B PEAIbHbIX )KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C OMOJIOTHEH.
B nmporpamme npeaMeTHble pe3yabTaThl PEACTaBIEHBI M0 rojjaM 00ydeHuUsI.

[IpenmeTHble pe3ynpTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MecTe M POoNU OMOJOTMM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (PJOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUPA
U HAy4yHOI'O MHUPOBO33PEHHs, O BKJIAZE POCCUHUCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B



pa3BuTHe OuoJoruu, (QyHKIUOHAIHHON TPAMOTHOCTH YeJIOBEKa JUISl PEIICHUS >KU3HEHHBIX
3aza4;

YMEHHME paCKpbIBATh COJEPKAHUE OMOJIOTMUECKUX TEPMUHOB M IOHATHUN: JKU3Hb,
KJIETKa, OpraHu3M, MeTa0oim3M (OOMEH BEIIeCTB W NPEBpAIICHHE YHEPTHH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBash OpraHu3allds JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE
(penpotyKius), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHME U3JIaratb OMOJOTMYECKHE TEeOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
[EHTpaJIbHAs JI0OTMa MOJIEKYJIsIpHOH Omonorum), 3akonsl (I'. Menapens, T. Moprana, H. U.
BaBuioBa) u y4yeHust (0 IMEHTpax MHOTOOOpPA3Hs U MPOUCXOKICHUS KYIbTYPHBIX pacCTCHUH
H. Y. BaBunosa), onpenensaTs rpaHrLbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOAAMU Hay4YHOTO MO3HAHUS B OMOJIOTHHN: HAOIIOICHHE U OIIMCAaHHE
KUBBIX CHCTEM, IpOILIECCOB U SBJICHWM, OpraHu3alnus W IpOBEAECHHE OUOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BHISBIECHHE 3aBUCHUMOCTU MEXKIY HCCIIEIyEeMbIMHU
BEJIMYMHAMHU, 0OBSCHEHUE TOJYYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSTHH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

YMEHHE BbIIETAThH CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MIPOKAPUOT U IYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMeHa
BEIIECTB W TMpPEBpALlEHUs] DHHEPruuM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTHYecKoro 0OMeHa, XeMOCHHTE3a, MUTO3a, Me03a, OTUIOOTBOPEHUS, PA3MHOKEHUS,
WHJIMBUIYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

yMEHHE MPUMEHSTh MOJIydeHHbIE 3HaHUS A7 OObSICHEHUS OMOJOrMYECKUX MPOILIECCOB
W SBICHWM, Ui NPHUHSATHUS MPAKTUYECKUX PEUICHUH B IMOBCEAHEBHOW KHU3HU C LENbIO
obOecrieueHrs 0€30MacHOCTH CBOETO 3JI0OPOBbS M 3JI0POBbS  OKPYKAIOIIHUX JIIOJEH,
coOJI0IGHHUS HOPM TPAMOTHOTO TMOBEJIEHUS B OKpYXAIOIIel MpUPOIHON cpefie, MOHUMaHKE
HEO0OXOIMMOCTH HCHOJB30BAaHUS JTOCTIKEHUN COBPEMEHHOW OHMOJIOTMH U OMOTEXHOJOTUH
VIS palliOHAIBHOTO MPUPOIOTIOIH30BAHUS;

YMEHHE peIlaTh 3JIEMEHTapHbIe T€HETHYECKHE 3a/Jadyl Ha MOHO- M JUTHOpHIHOE
CKpEIllMBaHHUE, CLEIJICHHOE HaclleJOBaHHE, COCTAaBJIATh CXEMbl MOHOTHOPHIHOTO
CKpeIlMBaHUs JUTsl IPeICKa3aHus HacleA0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATD JJAOOpATOPHbIE U MPAKTUYECKHE pabOThl, COOMI0IATh MIpaBUIIa IPU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OLICHUBATH U MHTEPIPETHPOBATh HHPOPMAIMIO OHOIOTHYECKOTr0
COJIepKaHusl, BKIIFOYAIOIIYIO [ICEBJOHAYYHbIC 3HAHUS U3 PA3IUYHbIX UCTOYHUKOB (CpeAcTBa
MaccoBOoi  uHGOpPMaNUU, HAyYHO-TIOMYJSPHBIE  MaTepHalibl), JTUYECKUE  ACIEKThI
COBPEMEHHBIX UCCIIEZIOBaHU B OMOJIOTUH, METUIIHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE INHCBMEHHBIE M YCTHBIE COOOIIeHus, 00oOmas
OMOJIOTMYECKYI0 HWH(OPMAIMI0 M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO HKCIIOIb30BATh
MMOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUN O MECTE U POJii OMOJIOTUU B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa
U HAy4yHOIO0 MHUPOBO33PEHHs, O BKJIAJ€ POCCUHCKMX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHEe OMOJOrMM, (YHKIHMOHAIBHOM IPaMOTHOCTH YeNlOBEeKa JUISl pEIIEeHUs >KU3HEHHBIX
3aza4;

YMEHHE pacKpblBaTh COJIEpKaHUE OHOJIOTUYECKUX TEPMUHOB U TOHATUN: BHI,
NOMyNALUS,, TeHOQOHJ,  HBOJIONMS,  ABIKYIIME  CHIBl  ((akTOpbl)  IBOJIOLUH,
MPUCIIOCOOJIEHHOCTh OPraHN3MOB, BHJI000pa30BaHKe, IKOJOIHUECKHE (PAKTOPbI, SKOCHCTEMA,
MPOJIYLEHThl, KOHCYMEHTBI, PpEAYLEHTHI, LE€NU MHUTaHUSA, DKOJOrMYecKas NHUpamMuiaa,
ouoreoreHo3, onocdepa;



yMEHHUE H3Jlaratb OWOJIOTHYECKHE Teopuu (dBoitonuoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKAsl TEOPHUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoibliieBoro cxoacraa K.
M. bapa, uepenoBaHus IJ1aBHBIX HanpasiieHud U nytei ssostonuu A. H. CeBeprioBa, yueHus
o Oumochepe B. WM. Bepnanckoro), ompenensTb TpaHUIBl MX NPUMEHUMOCTH K KHBBIM
CUCTEMaM;

yYMEHHE BJIAJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOJCHNE M ONTCAHNE
KUBBIX CHUCTEM, IPOLIECCOB U SBJICHWM, OpraHuM3alnus W IpPOBEAECHUE OUOJIOTHYECKOTO
9KCIEPUMEHTA, BBbIJIBUJKEHUE TUIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXKIY HCCIIEIYyEMbIMU
BEJIMYMHAMHU, OOBSCHEHUE TOJYYEHHBIX PE3Yy/IbTaTOB, UCIIOJIb30BAHHBIX HAyYHBIX MOHATHH,
TEOPU U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHME BBLACIATh CYIIECTBEHHbIE INPU3HAKU CTPOEHUS OHOJIOIMYECKHX OOBEKTOB:
BU/JIOB, TOMYJISALUHN, IPOJYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTE€OIIEHO30B U 3KOCHUCTEM,
OCOOEHHOCTH IPOLECCOB: HACJIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa,
BHUJI000pa30BaHus, NMPUCIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS JKOJOTHUYECKUX (PAKTOPOB
Ha OpraHU3Mbl, MEpPEeHOCa BEIIECTB M IOTOKAa AHEPrMH B JKOCUCTEMAX, aHTPOIOTEHHBIX
W3MEHEHHUN B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEILIECTB M OMOr€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOJIydeHHbIE 3HaHUS 751 OOBSICHEHUS OMOJOrMYECKUX MPOIIECCOB
W SBIEHUM, Ui NPHUHATUS MPAKTUUYECKUX PEUIeHHH B IMOBCEAHEBHOW >KU3HU C LENbIO
obOecrieueHrs O€30MacHOCTH CBOETO 3JI0OPOBbSI M 3JI0POBbS  OKPYKAIOIIMUX JIIOJEH,
coOI0ICHNsS HOPM TPAaMOTHOTO TOBEJIEHUS B OKpYXaloIled MpUpOIHON cpefie, TOHUMaHKe
HEO0OXO0IMMOCTH HCIOJIb30BaHUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTHU JJISl PAllMOHAIBHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh JJIEeMEHTapHbIe OUOJIOTHYECKUEe 3a7aul, COCTABISATh CXEMBI IepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IICTIH MUTAHHUSA );

YMEHHE BBINOJHATH JIAOOpAaTOPHBIE U MPAKTUYECKHE paboThl, COOII0IATh MpaBUiia IPU
paboTe ¢ yueOHBIM U JTabOPATOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OLICHUBATH W MHTEPIPETHPOBATh MHPOPMAIMIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CpEACTBA
MaccoBO HH(OpPMAaLNUK, HAYYHO-MOMYJSPHBIE MaTepHallbl), paccMaTpuBaTh TIJI0OAJIbHBIE
9KOJIOTHYECKHE TMpPOOJIEMBbl COBPEMEHHOCTH, (OpMHUpOBaTH IO OTHONICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOIIeHus, 00oOmas
OMOJIOTMYECKYl0 HH(OPMALIMI0O W3 HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO HCHOJIb30BaTh
MOHSTUHHBIN arnmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunMeHoBaHHne KoauuecTBO 4acoB
Ne /it Pa3aesioB U TeM DaexkTponHbie (1 poBbie) 00pa3oBaTe/IbHbIE PECYPChI
MpPOrpamMMblI Beero
1 buonorus xak Hayka 2 bubnunoreka [IOK https://m.edsoo.ru/7f41¢c292
X
2 MBBIC CHCTEMBL I HX 1 bubmnoreka IJOK https://m.edsoo.ru/7f41¢c292
OpraHu3aIus
X -
3 VIMHTHCCIH coctap 1 8 Bu6mmorexa LTOK https://m.edsoo.ru/7f41c292
CTPOEHHE KIIETKU
X
4 HBHCACATENRHOCTD 6 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
KJIETKH
PasmHOXeHne n
5 HH/IMBHyaIbHOE 5 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTD U
6 W3MEHYHUBOCTD 8 bubmmoreka LIOK https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 CelIeKLLLs OpraiH3MoB. 3 bubmunorexa LIOK https://m.edsoo.ru/7f41c292
OCHOBBI OMOTEXHOJIOTUH
8 PesepBHOE Bpems 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



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

11 KJIACC

Ne i/t

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

DJlIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE PecypChl

OBOIIOMOHHASA
onoJIoTHA

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

Bos3uukHOBeHUE U
pa3BUTHE KU3HHU
Ha 3emiie

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

Opranusmel u
OKpYy’Karomas
cpena

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

CooOmrecTBa 1
JKOJIOTUYECKUE
CHUCTEMBI

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

Pe3epBHOE Bpemst

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

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

Bcero

buosorus B cucreme Hayk

bubmuoreka I{OK https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a

MeTo bl ITO3HAHUS JKUBOU
npupoel. [IpakTnaeckas
pabota Ne 1
«Hcnonp30BaHne pa3IndYHbIX
METOJIOB MPHU U3YYCHUU
OMOJIOTHYECKUX 00BEKTOBY

bubmoreka IIOK https://m.eds00.ru/863e6122

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX U3YUCHUE

bubnuoreka I1OK https://m.edsoo.ru/863e6564

XUMHWYECKUI COCTaB KIETKU.
Bopna n MuHepanbpHbIe COJTH

bubmmoreka IIOK https://m.edso0.ru/863e674e

benku. CoctaB u cTpoeHue
0enKoB

bubmmoreka LIOK https://m.edso0.ru/863e6b72

DepMeHTh —
OMOJIOTHYECKHE
KaTajau3aTophbl.
JIaGopatopHas pabora Ne 1
«3yueHune KaTaaruTUIECKOU
aKTUBHOCTH (pepMEeHTOB (Ha

bubmmoreka [TOK https://m.edso00.ru/863e6b72



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

IIpUMEpPE aMuUIIa3bl WIH
KaTtajas3bl)»

Yrnesoasl. JInnouasl

bubanoreka I{OK https://m.edsoo.ru/863e6870

HyxknenHoBbIE KHCITOTBI.
ATOD

bubanoreka I{OK https://m.edsoo.ru/863e6d5c¢c

Hctopus u metosl
W3Y4YEHUS KIIETKH.
Kiterounas teopust

bubmmoreka IIOK https://m.eds00.ru/863e6e88

10

Knerka xak nenocraas
JKHUBasj CUCTEMA

11

CrpoeHnne s3yKapruOoTHYECKOU
kneTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHUSI KIIETOK PACTCHUH,
YKUBOTHBIX, TPUOOB 1
OakTepuil 01 MUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHICAaHUE»

bubmmoreka LIOK https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

12

OOMEH BeLIeCTB WU
MeTaboIn3M

Bbubaunorexa I{OK https://m.edsoo.ru/863e766¢

13

dorocunaTe3. XEeMOCHUHTES

Bbubaunorexa I{OK https://m.edsoo.ru/863e7¢c98

14

DHepreTudeckuii o0OMeH

bubaunoreka [{OK https://m.edsoo.ru/863e7aae

15

JKW3HEHHBIHN UK KIETKH.
Jlenenue KiaeTku. MuTo3.
JlaGopatopHas paborta Ne 3

Bbubaunoreka I{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

«Habmronenne MuTo3a B
KJICTKaX KOHYHNKa KOpCIHKa
JIyKa Ha T'OTOBBIX
MUKpOTIperiapaTax»

Buocunres 0enka. Peakuus

16 bubmuoreka IJOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CHHTE3a
T _

17 pasCIALIs — OHOCHHTES bubmuoreka I{OK https://m.edsoo.ru/863e796e
Oenka
H

18 CHIICTONHBIC (QOPMBI AKH3HH bubmmoreka LIOK https://m.edso0.ru/863e7540
— BHPYCHI

19 ®dopMbI pa3MHOKEHUS bubnunoteka [IOK https://m.edsoo.ru/863e81b6
OpraHU3MOB https://m.edso0.ru/863e831e

20 Meiios bubmuoreka IIOK https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Omto1oTBOpEHUE.

21 JIabopatopnas paborta Ne 4 bubmuoreka IOK https://m.edsoo.ru/863e81b6
«M3ydenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy

22 Hnausyabroe passutie bubmmoreka LIOK https://m.edsoo.ru/863e8436
OpraHu3MOB
I'enernka — Hayka o

23 HACJIEICTBEHHOCTH U Bbubmmnoreka ITOK https://m.edsoo.ru/863e86f2
W3MEHYHBOCTH

24 3aKOHOMEPHOCTH bubmmorexa LIOK https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

HacJIeJOBAaHUs [IPU3HAKOB.
MonorubpunHoe
CKpEIIMBaHHE

25

JluruOpuiHoE CKpeIBaHuE.
3aKOH HE3aBUCHUMOTO
HACJICIOBAaHUS MPU3HAKOB

bubanoreka I{OK https://m.edsoo.ru/863e89a4

26

CuerieHHOE HaclleJJOBaHHUE
npusHakoB. JlabopaTtopHas
pabora Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
JTMTUOPUIHOTO CKPEIIUBAHUS
y Ip030(QHIIbl Ha TOTOBBIX
MUKpOTpernaparax»

bubmuoreka IOK https://m.edsoo.ru/863e8c60

27

I'eneTnka momna.
HacnenoBanue npu3Hakos,
CLEILIEHHBIX C [TOJIOM

bubmuoreka IOK https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
W3MEHYUBOCTD.
JlaboparopHnas pabota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

bubmmoreka ITOK https://m.edsoo.ru/863e8efe

29

HacneacteenHas

bubaunorexa I{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

HU3MEHYHUBOCTD.
JlabopaTtopHnas pabota No 7.
«AHaIN3 MyTanun y
Ip030(UITBI HA TOTOBBIX
MUKpOTIperiapaTax»

30

T'eneTuka yenoBeka

bubmmoreka IIOK https://m.edso0.ru/863e8d78

31

PesepBHBIl ypOK.
O06o001enue o TeMe
«HaciaencTBeHHOCTE U
W3MEHYUBOCTh OPraHU3MOBY

32

Cenekuus Kak HayKa v
TpoIIecC

bubmmoreka LIOK https://m.edso0.ru/863e9214

33

MeToabl 1 OCTHKEHUS
CEJIEKIIMU PACTCHUI 1
’KHBOTHBIX

bubmuoreka I1OK https://m.edsoo.ru/863e9214

34

buorexHonorusa xak OoTpaciib
IIpOU3BOACTBA

bubmoreka LIOK https://m.eds00.ru/863e9336

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34



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

11 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

Bcero

DBOJIOIMA 1 METOBI €6
W3YYCHUS

bubmmoreka IIOK https://m.edsoo.ru/863ea20e

Hcropus pazsutus
Mpe/icCTaBlIeHU 00
9BOJIIOLIUU

bubnuoreka I1OK https://m.edso0.ru/863e9570

MukposBontonus

bubnuoreka 11OK https://m.edsoo.ru/863e9cle

[Monmynsuus kak
JJIeMEHTapHas eIUHUIA BUIa
u ’Botonuu. JlabopaTopHas
pabota Ne 1 «CpaBHEeHME
BH/JIOB 110
MOP(OJIOrHIecKOMy
KPUTEPUIO»

bubmmoreka IIOK https://m.eds00.ru/863e99c6

JIBYOKylIE CHITBI
(a;meMeHTapHbIe GaKTOPHI)
IBOJTIOIHI

Bbubaunorexa I{OK https://m.edsoo.ru/863e9da4

EcrecTBenHbIil 0TOOP 1 €10
hopmbI

Bbubaunorexa I{OK https://m.edsoo.ru/863e9ed0

Pe3ynbTaThl 3BOMIOIMH:
MIPUCIIOCOOIEHHOCTD
OpraHU3MOB U

Bbubaunorexa I{OK https://m.edsoo.ru/863e9fde



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

BHUJI000pa3oBaHue.
Jlaboparopuas padota Ne 2
«Onucanue
MPHUCTIOCOOTICHHOCTH
opranusma u eé
OTHOCHUTEJIBHOTO XapaKTepa

Hamnpasnenns u nytu
MaKpO3IBOJIIOLUU

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

Heob6patumocTs 3BOMIONINAN

10

Hcropus xu3Hu Ha 3emie u
METO/IbI €€ U3Y4YECHUS

11

FI/IHOTGSBI HpOI/ICXO)K}IeHI/IH
’KA3HM Ha 3eMiie

bubmuoreka IOK https://m.edsoo.ru/863ea5a6

12

Passutne xxu3Hu Ha 3emie
10 3paM | MEePHOIaM

bubmuoreka IOK https://m.edsoo.ru/863eatbe

13

OcHOBHBI€ ATaIbI BOJTIOIUU
PaCTUTENBLHOTO U KUBOTHOTO
mupa. [Ipaktuyeckas padora
No 1 «M3yuyenue
HCKOIAeMBIX OCTaTKOB
pacTeHHii U )KUBOTHBIX B
KOJUIEKITHSIX

bubmoreka IIOK https://m.edsoo.ru/863ea8bc

14

COBpeMeHHa}I CHUCTEMaA
OpraHu4eCcKoro Mmupa

bubmmoreka [TOK https://m.edsoo.ru/863ea48e

15

OBOJIIONHUS YeI0BEKa
(aHTpOTIOTEHE3)

bubaunoreka I{OK https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

16

JBwmxymiue cuibl ((pakropsr)
aHTPOIOTeHe3a

bubanoreka IJOK https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaIUA
SBOJIIOLIMN YEI0BEKA

18

UYenoseueckue pacel U
MPUPOJHBIE alanTalluu
4eJoBeKa

bubmmoreka IIOK https://m.edsoo.ru/863eaea2

19

PesepBHBIl ypOK.
O60061eHue o Teme
«BO3HHUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMie»

20

DKOJIOTHS KaK HayKa

21

Cpensl oOuTanus u
IKOJIOTUYECKHE (PaKTOPHI

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

22

AbGuoTtnyeckue (HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdomorudeckue
0COOCHHOCTH PACTCHUH W3
pa3HBIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne 4.
«BnusiHEe cBETa Ha POCT U
pa3BUTHE YCPEHKOB
KoJIeycay

bubmmoreka IIOK https://m.edso0.ru/863eb10e

23

buoTtnueckue pakropsl

bubmmoreka ITOK https://m.edso00.ru/863eb348

24

OKOJIOTUYECKUE
XapaKTEPUCTUKHU MOMYJISALNH.



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

[Ipaktuyeckas padora Ne 2
«[Toacuér mnoTHOCTH
MIOMYJISALIMKA pa3HBIX BUIOB
pacTeHuin»

25

CooOriecTBa OpraHu3MoOB —

bubmmoreka LIOK https://m.edsoo.ru/863eb46a

OHOIIeHO3
C)

26 KOTOTHICCKHE CHCTEMBT bubmnoreka I{OK https://m.edsoo.ru/863eb46a
(3K0CHCTEMBI)
OCHOBHBIE TIOKa3aTEIN
9KOCHUCTEMBI.

27 DKOJIOTHYECKUE TTUPAMU/IBL. bubnunoreka [IOK https://m.edsoo.ru/863eb5fa
CBolicTBa YKOCHUCTEM.
Cykueccust

28 [IpupoaHbIEe IKOCUCTEMBI

29 AHTpOTIOT€HHbIE
9KOCUCTEMBI
buocdepa — rimodanpHas

30 bubmmoreka ITOK https://m.edsoo.ru/863ebb5e
JKOCHCTEMA 3eMIIU
3

31 AKOHOMEPHOCTH bubmmoreka IIOK https://m.edsoo.ru/863ebd16
CyliecTBOBaHUs Ouocdepsl
UYenoseuecTBo B Onochepe

32
3emiu
C

33 OCYIISCTBOBARHE HPHPOAH bubmmoreka LIOK https://m.edsoo.ru/863ebale
Y YEJIOBEUEeCTBA

34 PesepBHBIN ypOK.

O000111eHHE TEMBI



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«Coobuiecta u

OKOJIOTHYCCKHE CUCTCMBD»

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* buonorus, 10 xracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonos A.M. u np.; [lox
penaxuueii [Taceunuka B.B. Akimonepnoe o6mectBo «M3narensctBo «lIpocBemnienuer»
* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u np.; [lox

penaxuueii [Taceunuka B.B. Akiimonepnoe o6mectBo «M3matensctBo «IIpocBemnienuer»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

U PPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






