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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOJX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBuin:
koHnenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepXKaHMUA,
pe3ynbpTaToB 0Oy4eHUsT U TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0mMX HEeTsIX W MPUHIHUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmiectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpEesICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00IIel cTpaTterun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aromuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompezenseT o0s3aTeNbHOE MNPEAMETHOE COJEpP)KaHUE, €ro CTPYKTYpY, pachpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJIyeMYIO IOCJIe0BaTeIbHOCTh M3Yy4eHHs] y4yeOHOro marepuaia ¢
YU€TOM MEXMPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIIXCs.

B mporpaMme mo OHOJOTHMHM TaKKe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOMN JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIEp KaHUs OMOJIOrHYeCKOro o0pa3oBaHusl.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3YyY4eHHH OHWOJIOTHH, Oiarojaps dYeMy B HEH NpocMaTpUBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OPHUEHTAlMi  JUYHOCTH, OKOJOTUYECKOTO  MBILUICHHUS,
MpPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPHA, a TakkKe
3HAaHUH O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYECHHBIX
3HAHWUN B IOBCEIHEBHOM XKU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU 1IETIECO00pPa3HOTO MOBEJACHHS B OKPY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buosnorus» NpoAUKTOBAHO HEOOXOJIUMOCTBIO OOECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernosaraet
dbopMupoBaHHe y OOYYaIOIIUXCSI CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeTr (GopMupoBaHHE y OOy4alOUIUXCsA NPEJACTABICHUNH O HAyYHOW KapTUHE MHpAa,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUH, CO3/JaET YCIOBMS MAJS: TO3HAHUS 3aKOHOB >KMBOH IPHPOJIBI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpmoe 3HaueHwme OHONOTHS UMEET TaKXKe s pEIIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
ouonorun oOecrieynBaeT yCIIOBHUS TUIst (hopMupoBaHUS WHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPBI, CIIOCOOCTBYET
MHTETpalui OMOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O IPeTHA3HAYCHUH YI€OHOTO



npeamera «buoOJIOTHS» COCTAaBWIIM OCHOBY Ui OIpPENENECHUs MOAXO0J0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPIKAHMS, IPEACTABICHHOTO B IPOTpaMMe M0 OHOJIOTHH.

OTt60p conepkanus yueOHOTO ipeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C
MO3ULUH KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOydYaroUIUecs AOJLKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HaYUMBbIC I (popMUpoBaHUS OOIIECH KyIbTYphI, OMPEACISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oco00e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT 3JEMEHTBHl COJCpKAHUSA, KOTOpPhIE CIY)KaT OCHOBOW [uii  (HOPMHUPOBAHHS
MPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpAa W I[EHHOCTHBIX
OPHUEHTAISX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHUE cOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJIoruu
OCYILIECTBJIEHO C Y4ETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX 0COOEHHOCTAX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cooTBETCTBMM C 3TUM B
CTPYKType yueOHOro npeamera «buosiorus» BbIIENEHBI CIENYIOIINE COJIepKaTelbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTro no3HaHUs», «KieTka kak Ouosoruyeckas cUCTeMay,
«Opranusm Kak ouosornueckas cucreMay, «CucteMa U MHOTOOOpa3ue OpraHudecKkoro Mupay,
«IBOJIONUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp uzydyenus ydebHoOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JECHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEIIECHUS PA3TUIHBIX )KH3HEHHBIX PO OJIeM.

JlocTkeHne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBWiaxX, CIY)KalllUX OCHOBOM isi (OpMUPOBAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYyYHOM KapTHMHE MHpa, O METOJaX HAay4YHOIro ITO3HaHWI,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSAX B OMOJIOTHY;

(dbopmupoBaHre y OO0yJaroIIMXCS MO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHX
CHOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTMH HAay4YHBIX B3IJISOB,
WJEeN U NOJXO0/I0B K U3yYEHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3aLUu;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmei KyiabTypbl, (QYHKIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

dbopmupoBaHre y OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJOBEKAa, PAa3BUTUM COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KMBOW IPUPOJIBI,
Heo0xouMOoCTH OEepeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEIOBAHMUIA;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U yYMEHUW B TMOBCEJIHEBHOW JKWU3HU MJIS OLEHKHU
MOCJIEJICTBUI CBOEH JEATEIHbHOCTH MO OTHOIICHHIO K OKpYXalolled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIIOIEHUE Mep MPO(UITAKTUKY 3a00JIeBaHU.

B cucreme cpeanero obmero oopasoBanus «buonorusy, nsydaemas Ha 0a30BOM YpOBHE,
SABIISAETCA 00s3aTebHBIM Y4Y€OHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW OO0IacTH
«EcTecTBeHHO-HAyYHBIE IPEMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 knmacce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPObI (HAOII0AEHHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuib! U cxeMbl: «MeTo1bl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[IpakTnueckas padora Ne 1. «lcnonbp3oBaHue pa3aUMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTINYHe KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM ¥ HX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OpPraHU3alUHA >KHUBOU
MIPUPOIBI».

O6opynoBanue: moaens mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUN ~ COCTaB  KJIETKM. ~ XUMHYECKME  DJJEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MUHEpabHbIE BEIIECTBA.

@yHKIMK BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. lloanepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMHHOKHUCIIOTHI — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKHUCIOTHBIAH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TEepBUYHAs, BTOpPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIMKM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTajln3aToOpPOB.

YrneBosl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, IeIoio3a). buomornyeckune GyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [uapodunsHO-ruaApodoOHBIE
cBoiicTBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JMIUAOB KaK
HCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GbyHKIMH.

Hurtonorusa — Hayka o kierke. KierouHas Teopusi — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIETKH.

Knerka kak nenoctHas sxuBas cucreMa. OO0Iue Npu3HaKy KJIETOK: 3aMKHYyTas Hapy>KHast
MeMmOpana, mojekynbl JJHK kak reneTuueckuil anmapar, cuctema CUHTe3a Oenka.



Tumbl KIETOK: JyKapHOTHYecKass H mHpokapuoTudeckas. OCOOCHHOCTH CTPOEHHS
npoKaproTHuecKor kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHU.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. LluromymazmMa u €€ OpraHOMIBL
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, 1m3ocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHApPUH, IIacTUibl. IIpoucxoxkaeHne MUTOXOHJIpPUHA U IJIACTHI.
Bunpl mitactun. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI, KJICTOYHBINA IIEHTP, IEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHouA0B KIIETKU. BritoueHus.

Anpo — perynsTopHsblil neHTp KieTku. CTpoeHue aapa: saepHas 000JI0uKa, Kapuoriazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEMIECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJIEMEHTOB B HEXKHUBOW  MPUPOIEY,
«PacrnpeeneHne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckass TaOIMIIAa XUMUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monexynst AT®», «CTpoeHne s3ykapuoTHUECKON
KIeTKn», «CTpOoeHuEe >KUBOTHOM KIETKW», «CTpOCHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE sS/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYHOBaHHWE ISl MPOBEACHUS HAOIIOICHUH,
M3MEpEeHUH, HIKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlabopatopnast padota Ne 1. «l/3ydyeHue KaTaJIMTHYECKOW aKTMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue cCTpoeHHS KIETOK PACTCHHM, >KMUBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboym3M. AccuMuisanus (TUIaCTUYECKHH OOMEH) |
JTUCCUMMIISALINSA (PHEpreTuUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Poas pepMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMmHOBas ¢a3pl ¢doTocuHTe3a. Peaknun QoTocuHTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emuie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Upylne OakTepuu. 3HAYeHHE XEMOCHHTe3a Ul KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimopomHoe oxuciaeHWe, WIM  KJIETOYHOE  JpIXxaHue. OKHUCIHUTEIbHOE
dbochopunpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakium wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JIHK. Peanmmzanus
reHeTHUYecKoi MHQpopMmaluu B KieTke. ['eHeTHuecKuil KoJ W ero CBOMCTBA. TpaHCKpHUMIIHS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunre3 6enka. Jransl TpaHchusauuu. KoaupoBanue
aMHHOKUCIIOT. Posik pubocoMm B GruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HM — BUpychl. Mcropusi oTkpbiTus BupycoB (. U.
HBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX M YEJIOBEKa, BhI3bIBaEMbIC BUpycaMu. Bupyc nMMmyHoaeduinTa yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpoCcTpaHEHUSI BUPYCHBIX 3a00JICBaHHIA.
JdeMoHcTpanum:

[optpetsr: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmumer  w cxembl: «Tunel  muTaHwmsy, «Metaboimsm»,  «MUTOXOHIPHSIY,
«QHepreTuueckuil oomen», «Xiopomuact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermdyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu xku3HeHHbId 1K Bupyca CIIHM/la, Oakrepuodaray,
«Pemmkanus JJTHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
6enka», «CTpoeHue KIeTku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBU/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, uiau KU3HEHHbIM LWk KieTku. WuTtepdaza u mutos. [Ipoueccel,
nportekaromue B uHTepdaze. Pemnmukanus — peaknuss marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIL. JMIUIOMAHBIM U TAIUIOUIAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOXKEHUS U MHAMBHUIYAJIbHOTO Pa3BUTHSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Ipomecchl, mpoucxonadmmye Ha pasHbIX
CcTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMSI OpraHu3MoB: Oecmojioe ¥ mojoBoe. Buael  Oecrnosioro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE AJIA
CEJICKIINH.

[TonoBoe pa3MHOXEHME, €ro OTINYUSA OT OECIOJI0rO.

Meiio3. Cragun meio3a. [Ipoueccel, mpoucxonsmue Ha craausx menosa. [loBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHUBOTHBIX. [10JI0BBIE JKene3bl:
CEMEHHUKU M siMYHUKHM. OOpa3oBaHuEe M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK MU
cnepmaro3onnoB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHAIBHOIO Pa3BUTHUA y IO3BOHOYHBIX JXUBOTHBIX: JApOOJICHHE, racTpylsauus,
opranoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTIMOPUOHAIBHOIO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n pa3sutue pacreHnii. OHTOre€He3 IBETKOBOI'O PAaCTEHHUS: CTPOECHUE CEMEHH, CTaun
pa3BUTHL.

JdeMmoHcTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUS OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pAacTeHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUW», «/leneHue KieTku
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN LUKI»,
«Permmmukanusa JJHK», «Muros», «Meiio3», «IIpsMmoe n Hempsmoe pazButue», «l'ameTrorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

OO6opynoBaHue: MUKPOCKON, MHKporpenaparbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slifnexnerka miekonurampomero», «KapuoknHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MojieNb-anmuKanus «Jlenenue kierkny, moaens JJHK, Monens MeradazHoil XpoOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmogeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax».



JlaboparopHas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTug TreHETHUKH. Ponp nuronoruu u
AMOPHOJIOTUN B CTAHOBJIICHHH T€HETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHeTHKHA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISPHO-
reHeTudyeckuii). OCHOBHBIE T€HETUUECKHE MOHATUA. [ eHeThuuecKkasi CMHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MoHoruOpuaHOe CKpemrBanue. 3aK0H eIMHO-00pa3usi TMOPUIIOB MepBOro nmokosieHus. [IpaBuino
JTOMUHUPOBAHUS. 3aKOH paclIeIUIeHUs] Tpu3HakKoB. [umore3a yucToThl ramer. [lonmHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOIO  HACIEIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKpENIMBaHMS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnons3oBanne aHATM3UPYIOMIETO CKPEIIUBAHUS JIJIsl OTIPEICIICHHs TEHOTUIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne cieriennsi TeHOB B pe3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpPENENIEHUE MOJA. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele W TeTepoTaMeTHBIC OPraHM3MbL. HaclemoBaHWe NPU3HAKOB, CIEIJICHHBIX C
MOJIOM.

N3menunBocTh. Buibl n”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HacJeACTBeHHas. Postk cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTUKA MOIU(DUKAITMOHHOW HW3MEHYUBOCTH.
Bapuanuonssiii psg U BapuanroHHas kpuBas. Hopma peakunn npusHaka. KoqmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnencrBenHnasi, iy reHoTUNHUYECKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHUYHUBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHble, XpOMOCOMHbIE, T'eHOMHBIE. YacTtoTa U
MPUYMHBI MyTalluid. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEICTBEHHON
n3MenurBocty H. . BaBuiosa.

BuesaepHas HacIe€ICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIbl T€HETUKH YEJIOBEKA:
reHealornyeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHI, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpENeSCHUEe TE€HOTHUIIA: IOJHOIN€HOMHOE CEKBEHUPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIP-ananusza. HacnenctBennsie 3a0oJieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON  MpPEIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oose3Hu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHIMIBI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKYA U JIEYCHUS] TeHETHUECKUX
Oone3nell. MeaUKO-reHETHUECKOe KOHCYIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 MUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUs] M €ro UUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeniuBanuey, «l{uTonornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS,
«Meno3s», «B3anMoaeiCcTBUE ajuIeNIbHBIX T€HOBY, «I'€HETHYECKUE KApThl PACTEHUH, )KUBOTHBIX
u 4yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTHU HACJIEIO0BaHUS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka ¥ IKUBOTHBIX», «Bumbl wu3MeHunBoct», «MoaudukanrnoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «'eHeTHKa Tpymn KpoBW», «MyTalMoOHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpuanoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpomnpenapar «Jpo3odwmia» (Hopma, Mmyranuu (GopMbl KPBUILEB U OKPACKU Tena), Tepoapuit
«I"'opox OCEeBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas pabota Ne 5. «M3y4eHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(HITBI HA TOTOBBIX MUKPOTIPENapaTax».

Jlaboparopuas pabota Ne 6. «M3yueHne MOAU(PHUKAIIMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsAZa U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AHanmu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpaxTnueckas padota Ne 2. «CocTaBieHre U aHAJIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHui. LleHTpsr
MPOUCXOKACHUS JOMAIIHUX KHUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CeNeKIMU. MacCOBBI M MHIUBUAYATbHBIM OTOOPHI B CEJIEKIIMHU
pacTeHud U KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAHNE — WHOPH/IUHT.
Uucrass muaua. CkpenuBaHue 4YHUCTBHIX JHHHK. [eteposuwc, wim rtuUOpHAHAs cuja.
Hepoacteennoe ckpemmuBanue — ayrOpuaunar. OtnanéHHas THOpuUau3amuss U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONJ0B. JIOCTHIKEHUSI CEJIEKIUH PACTEHHI,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorusa kak oOTpacib MNPOU3BOJCTBA. ['€HHas WHXKEHEpUs. ITanbl CO3AAHUS
pekomOunantHor JIHK wu Ttpancrennsix opranm3moB. Kierounas wumxkenepus. Kierodnsie
KYyJlIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKOIPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JITHYeckue mpodiembl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. IBaHOB.

Tabmuipel u cxembl: Kapra «LleHTpbl HPOUCXOXKIEHUS UM MHOTOoOpasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OManIHUX KUBOTHBIX», «COpTa KyJAbTYPHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounole KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JJOB U KOPHEIUIOAOB JUKHUX (OPM U KyIbTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBEHHbIE PACTEHUS.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJCKIMU PACTeHUU M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBINA Y4acTOK, B TEIJIMUYHOE
XO035CTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. DBOJIOLMOHHAS TEOpUs U €€
MecTO B OMoJIOTHH. BiusiHIE SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCcTBa HBONIONNM. IlaIeOHTOJNIOTHYECKHE: TIOCHIEI0BATENLHOCTE IOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKOH JIETOMHCH, TIepeXoaHbie ¢popMbl. buoreorpadudeckue: cxoICTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTIOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOUHBIX.
CpaBHHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJOTUYHBbIE, PYJMMEHTApPHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX IyTeH Y BCEX OPTaHU3MOB.

OpomoumonHas Tteopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBUHU3MA.
JIBIDKyIIME CHJIBI OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OTPaHUYEHHOCTH PECYpCOB, HeOIpeeiIéHHas W3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposomtorus. [lomynsinus kak equHuIa BUAA U 3BOJIIOLUU.

JBuoxymue cuiibl ((akTopbl) 3BOJIOUMU BHJIOB B mpupoje. MyTalMoHHBIN IpoLecc u
KOMOWHATHBHAas HW3MEHUYUBOCTH. [lomynsiuoHHbIe BOJHBI W Jpeld reHoB. WM3omsuus wu
MUTPALIUSL.

EcrtectBennslii oTOOp — HampaBisiouuil ¢axtop sBojoLUA. DOPMBI €CTECTBEHHOIO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTaT 3Botonuu. [Ipumeps! npucrnocoOnenuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalNH.

Bun u BupooOpasoBanue. Kputepunm Buma. OcHOBHbIE (OPMBI BHI000pa30BaHUS:
reorpapuuecKkoe, IKOJIOrHIECKOE.

Makpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas,, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue  OT  HECHECIHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
CIicryajinu3aimsi. A}IaHTI/IBHaH paguanus.
JdemoHncTpaumnu:

[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMyeckoro wmupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbObl 3a CYIIECTBOBAHHUEY,
«EctectBeHHbIii  0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[lomymsiiumy, «MyrannoHHas U3MEHYUBOCTbBY, «Apomop¢ho3b1»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl dBoronun», «Kapra-cxema
Mapuipyra nytemectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «llpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bi1000pa3oBaHuey», « IKOJIOTHIECKOE BUI00OpA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuus «[Ipumepbl 3alUTHBIX MPUCTOCOOIEHUH Y )KUBOTHBIX», Mojielb «OCHOBHbIE
HaIpPaBJICHUS BOJIIOLUNY, 00bEMHas Moieb «CTpOEHHE TOJIOBHOTO MO3ra IO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAHHOCTH HMCKOIAEeMbIX
KUBOTHBIX W PACTEHMI», Mozenb anmumkanus «llepekpéct XpoMOcoM», BIIayKHbBIE MperapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMa,
MyTanuu GOpMbI KPbUIHEB H OKPACKH Tela).

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabota Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCHepMHs. XHUMUYecKas JBONIONHUA. AOHOTEHHBINM CHHTE3
OpPraHMYECKUX  BEUIECTB W3 HEOPraHWYEeCKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl Ononornyeckoit aBomtonuu. ['unoreza PHK-Mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [IepBbie KIETKU U UX
sBOJIOLUS. DOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xu3sHum Ha 3emsie nmo spaMm U nepuomam. Katapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa u e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKHUM,
CUJIypUHCKHM, IEBOHCKUH, KAMEHHO YT OJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa v €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M IeoJIoTHYecKuX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHWid M KHUBOTHHIX. llosiBieHwe,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJioLMU. OCHOBHBIE CUCTEMAaTHUYECKUE
IPYIIbl OPraHU3MOB.

OBoJOLMs  yeloBeKa. AHTpomosiorust Kak Hayka. Pa3BuThe npeacTaBieHUH O
MIPOUCXOXKICHUN UeroBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa U pa3inyus 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnmeacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIICHUE OPYAUN TpyJa, MBIIIICHHE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMEIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YemnoBek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME PAachl: €BPOINEOWHAs (€Bpa3HiiCKasi), HETPO-
aBcTpajionHas  (9PKBaTOpHalibHAsl), MOHTOJIOMAHAs  (a3MaTcKO-aMepuKaHckas). YepTsl
MPUCIIOCOOIEHHOCTH MpPEJCTaBUTENIe YEeNOBEYECKMX pac K YCIOBUSAM CYIECTBOBAHUS.
EnuncTBO yenoBeveckux pac. Kpuruka pacusma.

JdemoHncTpaumnu:

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

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas kinerka», <COKuBoTHas knerka», «lIpokapuornueckass KieTkay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HAaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay, «/[peBHelmme mrogm», «/IpeBHue moan», «llepseie
COBPEMEHHBIE JIFAN», «UeloBeuecKkre pachi».

Ob6opynoBanue: wmymsbku — «l[Ipoucxoxaenue denaoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WK U300pakeHUs KaMEHHBIX OpYAMii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TeOXpOHOJIOTHYeCKas TaOIuIa,
KOJUIeKUIHUs «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

[Ipaktnueckas padorta Ne 1. «M3ydeHne UCKOMAaeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIHUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKkojiorusi Kak Hayka. 3ajadyd M pasfesbl  dKOJIOTMH. MeToapl 3KOJOTHYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3/YyIIHas,  IOYBEHHas,
BHYTPHOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JleliCTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  POTONEPHOAU3M.
[TpucnocobaeHns opranu3MoB K JICHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckue puTMBl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aUMO/ICHCTBUI 17151 CYILIECTBOBAHUS OPIraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE II0KA3aTeNu IOIYJISAUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3eMin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuumu», «3aKOHOMEPHOCTH pPOCTa YUCIEHHOCTH MOMYJISLUU
uHpy3opuu-Tydenpkn», «llumessie nenm».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUM U3 PA3HBIX MECT
oOUTaHUD.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNN pa3HBIX BUJOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUIOBasd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTsl. CBA3U B OMOLIEHO3E.

Dkojnorudeckre cucreMbl (dkocuctemsl). IloHstne 06 skocucreMe U OMOreOlEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IMPOJIYLUEHThl, KOHCYMEHTBI, pPEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE MOKa3aTedM 3KOCHUCTEMBI: OHomacca,
MPOIYKIHS. DKOJOTUYECKHE MHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OnomMaccel. CBolicTBa
HKOCHUCTEM: YCTOWYMBOCTb, caMOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p W PEK. DKOCHUCTEeMa XBOWHOIO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOoIKocHucTeMbl. buoiorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOrMYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o 6mochepe. I'panuripl, coctaB U CTpykrypa Ouochepsl.
Kupoe BemiectBo u ero (yHkuun. OcoOeHHOCTH OHocdepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (yrjiepoja, as3ora).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTporioreHHsle u3MeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaH#e IpUpoJibl U YenoBedecTBa. CoxpaHeHne OHopazHOOOpasusi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHANIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucnoib3oBaHue. JlocTiwkeHus GMOJI0TMH U OXpaHa IPUPOIbI.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumessie nenu», «buoneHos: cocraB u cTpykTypa», «llpupoaHsie
coobmectBa», «llemn mnuTaHus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IKOCUCTEMA XBOWHOro Jieca», «buorneHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxkHeime MCTOYHMKHM 3arpsi3HEHUs BO3/AyXa M TIPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeIi d3pdexT», «DakTopbl
PazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBINA 3Kpan Ouocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€Jb-alIIMKaLUs «Tunuuneie OMOIICHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomenos3y», «Bpeaurenn — BaKHEHIIHMX
CEeNTbCKOXO3SUCTBEHHBIX ~ KYJABTYP», TepOapuu ¥ KOJUIGKIMM pAacTeHUH M >KMBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMEBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHero oomuero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BbBIIEIEHBI
CIICAYIOIINE COCTABIIAIOIINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue MOTHUBAIlUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, HCJICHAIPaBJICHHOSC PAa3BUTUC BHYTPCHHUX
yOEXJEeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUCymuMu CUCTEME
OMOJIOTMYECKOTO O00pa30BaHUs, HAIUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€AHUHCTBEC
y‘-Ie6HOI\/’I U BOCIIHUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMPI
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, IMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeﬁ MOo3nOHUU JIUYHOCTHU, IMAaTPpUOTHU3MA,
YBaXEHHSI K 3aKOHY M MPABOMOPSAAKY, YEIOBEKY Tpyla U CTaplieMy MOKOJEHHIO, B3aUMHOIO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulusaM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanun, MpUpoe U OKPYKarOLIEeH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTo mpeamera «buosorus» I0KHBI OTpakarh
TOTOBHOCTh M CITIOCOOHOCTH O0YYaloNIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM LIEHHOCTSIM POCCHICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOILIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHnn y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHIIOJHEHIUH OMOJIOTHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO IO OTHOIIEGHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSMHU U COLIMATLHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYX/IEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJOHTEPCKON NESTENLHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:



c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUIO ¢ TNaMSATHUKAM MPUPOJIbI,
JTOCTH>KEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCHUCKAX YUYEHBIX B CTAHOBJIICHHE U pa3BUTHC
OHMOJIOTHH, TOHUMAHWSI 3HAYCHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TPUPO/IBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CrIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJa/ia B IOCTPOEHHE YCTOMUNBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHE YMOITMOHAIIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
AMOLMOHAJIBHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U pean3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTAbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOIrOJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JESITETbHOCTU TEXHOJIOTUYECKON U COI[MAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM NpoQecCHOHANBHON AESTeTbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBII BEIOOp Oynymiel mpodeccuu U peanu30BbIBaTE COOCTBEHHBIC KU3HEHHBIE TIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU 11e1ecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJIOTUYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYTIKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPY)KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aJIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIeM U MyTei UX pelIeHHs,;



CIOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble IPYU U3YYCHUN OMOJIOTUM 3HAHUS M YMEHUS
IpU PEUICHUU TMPOOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTONIB30BaHUEM (COOMIOACHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, IPUHOCSIIIMUX Bpel OKPYXKAlOLEH NPUPOJHOU Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOrO HKOJIOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HUMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHue crenu@uKk OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIJIEHUS, CO3/IJaHUHU LIEJIOCTHOTO MPE/ICTaBICHUsI 00 OKpY>KaIoLIeM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble MpooOieMbl pa3BUTHS YEJIOBEUECTBA, MIOUCKA MyTeH BBIXOJAa U3 TNI00aTbHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllMOHATHLHOMY
MCIO0JIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
TPaMOTHOCTH 0OydJaroImuxcs, opMUPYyeMO MPH U3YICHUH OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIs aHajiu3a U OOBSCHEHUS SIBICHUUN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LENbI0 IMOJYyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl pEeHICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpeﬂMeTHHe pE3yIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «buoorus» BKIIOYAIOT:
3HAYUMBIC  IOJIA (l)OpMI/IpOBaHI/ISI MHPOBO33PCHUA O6yanOHlHXC$I MCKJIUCHTUIIIIMHAPHBIC
(Me)KHpeI[MeTHBIe) 06IueHaquHe IMMOHATHSA, OTPAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHpa
n CHCI_[I/I(I)I/IKy MCTOIOB NNO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCIJ_[CCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MPUHIUII, THUIIOTC3a, 3aKOHOMCPHOCTH, 3d4KOH,
TCOpHUs, UCCICAOBAHUC, HaGJIIO,HCHI/IC, HU3MCPCHUC, SKCIICPUMCHT U ;[pyrﬂx), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIEeNCTBUS (HOSHaBaTCHBHBIe, KOMMYHUKATHUBHBIC, perJIHTI/IBHBIC), O6€CH€‘{I/IB3IOH_[I/IC



(dbopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH M COIMABLHOW KOMIIETEHIIMU OOYUYaIOIIUXCS,
CIOCOOHOCTh oOydJaromuxcs HCII0JIb30BAaTh OCBOEHHBIE MEXAUCLHUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHBEpCalbHble ydeOHBbIE JACHCTBHS B MO3HABATEIBHON U
COLIMAJIbHON ITPAKTHUKE.

MeranpeaqMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHNe YHMBePCAJIbHBIMH Y4eOHBIMM MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 0a30BbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSTENIbHO (OPMYIIUPOBATh W AaKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIIEHHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KilacCU(PHUKAIUU, OOOOIIEHHUs), pPaCKphIBaTb CMBICI OHOJOTMYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHITUSIMH);

OTPENENATh LEIN JeATeNbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTb PE3YJIbTAThI AEATEIBHOCTHU C MOCTaBICHHBIMU 1IENISIMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AaKTOB M SIBICHUN >KUBOU
TIPUPOIBL;

CTpPOUTH JIOTUYECKUE PpACCYyXACHHS (MHIYKTUBHBIE, JEeIyKTHBHBIE, IO AaHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEIbHbIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUH B W3Yy4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a TAaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOIEeMbl ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
U HeMaTepuajbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTOB LENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE JeliCTBUA:

BJIaJIETh HABBIKAMH Y4EOHO-HCCIIEIOBATENIBCKONW U MPOEKTHOM JEsITeNbHOCTH, HaBBIKAMU
paspelieHus npobieM, CIoOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUIBl JIEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
HMHTEpPIpETAINH, MPEOOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CUTyalMsIX, B TOM 4YHCIE MpPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATEIIbHOUN NESATEIBHOCTH U
KU3HEHHBIX CUTYAIHIX;

BBISBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUIOTE3y €€ pEIIeHHs, HaxXOOUThb AapryMEHTBl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHMI,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHMs 3alayd  pPe3ylIbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH II€JICHANPABIICHHBIN TMOUCK IEPEHOCa CPEJCTB U CIIOCOOOB JEWCTBUS B
npoheccHOHABHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAaHMWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYI0  00JacTu
KU3HEJEATEIbHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJBUIaTh HOBBIE WJEH, MpelJlaraTb OPUTMHAIBHBIE IMOJXOAbl U PELICHUS, CTABUTH
npo0OsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE abTePHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOro mocoOwus,
Hay4YHO-TIONYJISIPHOM JIMTEpaType, OMOJIOTMYECKUX CIOBApsSIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0azax naHHBIX, B VHTepHETE), aHAIM3UPOBAaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoOBaTh 3aMpockl W TPUMEHATH DPA3IUYHBIE METOJBl TPU TIOMCKE u OTOOpe
Onoorndeckoi HHGOpMaIUHl, HeOOXOIUMOM TSl BHITTOJTHEHUST YICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (QOpPMY MPEACTaBIECHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOE€);

HCIIOJIb30BAaTh HAayYHbIN S3bIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrndyecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe U MaTeMaTH4YeCKHE 3HAaKU U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUThl HMHPOpMAIMK, HHOOPMALUMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiaeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHTEIIbHO BBIMOJHEHUSI Npe/uiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTb MO3ULUHN APYrUX YYACTHUKOB AUAJIOTA WM JUCKYCCUH);

pacrno3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLIEHMS, MOHMUMATh 3HAYEHHE COILUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU criocoO0aMu OOIIEHHS] U B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMecTHAas IesITeJbHOCTD:

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThHl IpU
pelIeHn OMOJIOTHYeCKOr PoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS NP PEUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbIl COBMECTHBIX IEHCTBUN C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJU C YyYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM pabOThI;

OILICHUBATh Ka4eCTBO CBOErO BKJAJla U KaKJOr0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLIEHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IOBEACHHE B Pa3jIMYHBIX CHUTYalMsX,
IPOSIBISTH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

OBiiaieHMe YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

1) camoopranuszanus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W WX pPELICHHS B
KU3HCHHBIX M YUEOHBIX CUTYaLUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1LI€JIEBBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYNKax IO OTHOLIEHUIO K >KMBOM IPHUPOJIE, CBOEMY 3JIOPOBBIO U 370POBHIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh [103HABATEIbHYIO JESTEbHOCTb, BBISABIATH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYTUIIUHN B pa3HbIX 001aCTAX
3HaHMH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIM U KYJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JAESTEIBHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUu KaKk OCO3HAHUSI COBEPLIAEMbIX ACHCTBUIMA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMIM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYI'MX MPY aHAJIU3€E PE3YNbTATOB ACSITEIBHOCTH;

3) npuHsiTHE ceOsl U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILUHU IPYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetnbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHHMIO, MHTEpPIpETalMy M IPeoOpa3OBAHUIO 3HAHUM, BH[bI
JEATeNbHOCTH 1O IMOJYYEHUI0 HOBOTO 3HAHUS M INPUMEHEHUIO 3HAHUN B Pa3IMUHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IporpamMmme peJMeTHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJaM 00yueHHs..

[IpenmeTHble pe3ynabTaThl OCcBOeHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOTO MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, pyHKIMOHAIBHONW T'PAaMOTHOCTH YeNIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATHUH: JKU3HB, KIIETKA,
opraHusM, Merabonu3M (0OMEH BeIIeCTB U  IpPEeBpallleHHe »HHEpPruu), ToMeocTa3s
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoayKkuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE Wu3jiaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTalldOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 meHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTYpHBIX pacTtenuid H. U.
BasuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIaJIETh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOJIOJCHUE M ONMCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUM, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE NOJYyYEHHBIX PpE3Yy/IbTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX HOHSITHMH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIENSATH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U IYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPraHMU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
MPEeBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOKEHUS, UHAUBHUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YeHHbIE 3HAHUS JJIs 00BbsSCHEHUS OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TOBEJCHMUSI B OKpY)KAIOIIEH MNPUPOAHON cpelle, NOHMMaHuE HeoOXO0IUMOCTU
WCIOJIb30BAHUS JIOCTHKEHUI COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH IJs palMOHAIBHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh 3JIEeMEHTapHble TEeHEeTHYeCKHE 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIA TIpe/ICKa3aHus HacleA0BaHMsI IPU3HAKOB y OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4eckue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKH OIICHHBAThb U WHTEPIPETHUPOBATh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOU[YIO TICEBAOHAy4YHbIe 3HAHMS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MHQOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCleI0BaHui B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIHCHbMEHHBIE M YCTHBIC COOOIIEHUs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TpPaMOTHO HCHOJIb30BaTh
MOHSATUHWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTMHM B CHUCTEME HAaY4YHOIO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl peIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEPKaHHE OMOJIOTUYECKUX TEPMHUHOB U MOHSTUIA: BUJI, OMYISALHUSA,
reHo(oH, SBONIONMS, [IBUXKYIIHE CUIbl ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OSKOJOTHYECKHE (aKTOpPbI, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, YKOJOTHIecKas MupaMuaa, OuoreoieHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (dBomounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxojcrea K. M.
bapa, uepenoBaHus riIaBHBIX HampaBieHMHd M mmyTtei sBomonuu A. H. CeseproBa, ydeHHs O
6uocdepe B. . BepHasickoro), onpenensTe TpaHULbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJIEHHUH, OpraHuM3alus W IPOBEACHUE OUOJOrHYECKOro
OKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMHU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPUI U 3aKOHOB, YMEHHUE JEJIaTh BBIBOJIbI HA OCHOBAHUM ITOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBLIEIATH CYIIECTBEHHBIE MPU3HAKH CTPOEHUSI OMOJIOTMUECKUX 0OBEKTOB: BUJIOB,
NOMYJSAUN, TNPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOT'€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JICWCTBUS IKOJOTMUYECKHX (PaKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTC€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHME IPUMEHAThH MOJIyYE€HHbIE 3HAHUS JUIsl OOBSCHEHUS! OMOJIOTMYECKUX IPOLIECCOB U
SIBIICHUH, JJIs IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MaCHOCTH CBOETO 3J0POBbS UM 3/I0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO IOBEACHUSI B OKpPY)KAWOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEOOXOIUMOCTH
HCI0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosoruu JUIs paloHaIbHOIO
MIPUPOIOII0JIL30BAHNUS;

YMEHME pellaTh 3JIeMEHTapHble OHOJIOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOcHcTeMax (LIeMH MUTaHUsA);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuiia IpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U HHTEPIPETHUPOBATH HMH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTHYECKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHCHhMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0O M3 HECKOJBbKHMX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM N T TSI rpp—— (uudgposbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecypebi

bubmmoreka [{OK
I buonorus kax Hayka 2 0.5 0.5 https://m.edsoo.ru/7f41¢c292

bubmmoreka [{OK
2 JKuBble cuCTEMBbI U UX OpraHu3alus 1 https://m.edsoo.ru/7f41c292

. bubmuorexa [JOK
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https:/m.edsoo.ru/7f41¢292
4 KusnenesTeIbHOCTE KIIETKH 6 0.5 Eggg?ﬁ;i?siori 17£41c292

5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 15 bu6mmoreka [IOK
OpraHU3MOB ) https://m.edsoo.ru/7f41¢292

7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
8 Peseproe Bpew I 0.5 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 1.5 4




11 KJIACC

Koau4yecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
I IBOMONOHHAS bUOTOrHS 9 0-5 ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 05 bubnnorexa [JOK
3emie ) ) https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpy>KaroIias cpeaa 5 1 bubmmorexa [TOK
P PyJatotlas cpel https://m.edsoo.ru/7f41cc74
4 Coo0rmiecTBa U SKOJIOTHIECKAE CHCTEMBI 9 bubmorexa HOK
m https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Pesepioe Bpens 2 0-5 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 15 25

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue W3yHeHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
bubmmorekxa [{OK
1 buosnorus B cucteme Hayk 1 0.5 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TTO3HAHUS KUBOH
2| Nl dlenomsosame prunx |1 05 BuSmroress LIOK
3 ' https://m.edsoo.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonornyueckue cuCTEMHI, 1 bu6mmoreka [IOK
MIPOIIECCHI U UX U3YyUEHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIC COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.edsoo.ru/863¢6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnmuoteka [JOK
KaTaJUTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIM KaTaJlasbl)»
bubnuoreka [JOK
7 Yraesozipl. Junug! I https://m.edsoo0.ru/863e6870
bu6mmoreka [JOK
8 Hyxrieurosbie kucnoTsl. AT® ! https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTO bl U3y4EHUS 1 bubnuoreka [IOK
kieTku. Knerounas reopus https://m.edso0.ru/863e6e88




Knerka kak 1iejoctHas »xuBas

10
cucrema
Crtpoenue s3yKapuoTUYECKOU
kieTku. JlabopatopHast pabora Ne
2 «3yueHue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 OOmeH BelecTB Uik METab0JIu3M https://m.edsoo.ru/863e766¢
bu6moreka [IOK
13 PorocuHTes. Xemocuutes https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 Juepreruacckuii oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Henenune kaetku. MuTo3.
15 JlaGopaTtopnast padota Ne 3 0.5 bubnuorexa [JOK
«HaOmronenne MuTo3a B KJIeTKax ' https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIlIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres 6enka. Peakims 0.5 bu6mmoreka [JOK
MaTPUYHOTO CUHTE3a ) https://m.edso0.ru/863e796e
bubnuoreka [JOK
17 Tpancisms — onocwntes benka https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbI )KU3HU — bubnnoreka [JOK
BHUPYCHI https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 DopmBbI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuoreka [JOK

https://m.edsoo.ru/863e7f4a




OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.

1 Jlabopatopnast padota Ne 4 0.5 bubnuorexa [JOK
«W3yueHue cTpoeHHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJICTOK Ha T'OTOBBIX
MHKpOIIpenapaTax»
2 WnnuBuayanbHoe pa3BUTHE bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'IeI[CTBeHHOZIF(I/I u bubmiorexa HOK
https://m.edso0.1ru/863e86f2
H3MEHYHUBOCTHU
3aKOHOMEPHOCTH HACIICOBAHUS
24 HpI/ISHaKO]f. MOHOFI/I6pI/Ille06 bubmorexa HOK
https://m.edsoo.ru/863e8878
CKpEIIMBaHNE
HTMOPUIHOE CKpEIIHBaHUE.
25 2313.K0H iel;a]ancmforlg bubmorexa HOK
https://m.edsoo.ru/863e89a4
HacJeA0BaHUs TPU3HAKOB
CremieHHOe HaclIeIOBaHue
npusHakoB. JlabopaTtopHas pabora
26 No 5 «M3yuenue pe3yabpTaToB 0.5 bubmuoreka [JOK
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO ’ https://m.edso0.ru/863e8c60
CKpeNIUBaHus Y Ap030(HIIbI Ha
TOTOBBIX MUKPOIIpEIIapaTax»
T'enetuka nosna. Hacnenosanue bu6mmoreka [JOK
27
MPU3HAKOB, CHEIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
M3MeHYnUBOCTb.
Henacnencrsennas U3MEHYHUBOCTb.
JIaboparopnas padora Ne 6.
28 H3YHIC)HHepMOHIf(bHKaHHOHHOﬁ 0.5 Bubmiorexa LOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapHUAIIMOHHOTO psla U
BAPUALIMOHHON KPUBON»
29 HacnencrBeHHass ”3MEHUMBOCTb. 0.5 bubmuoreka [JOK




Jlaboparopuas pabora Ne 7.
«AHaIIN3 MyTaIUil y 1p030 GBI
Ha 'OTOBBIX MUKPOIIpENapaTax»

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

30 ['eneTtuka yenoBexa 1 bubnmorexa [TOK
https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600IICHHE 10
31 Teme «HacnenctBeHHOCTD U 1
W3MEHUYHUBOCTH OPraHU3MOBY
32 Cenekius Kak HayKa M TIpoIiecc 1 bubmmorexa [TOK
https://m.edsoo.ru/863e9214
33 MeTobl M TOCTHXKEHUS CETICKITUT 1 bu6moreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib 1 05 bubmuorexa [JOK
MIPOU3BO/ICTBA ' https://m.edso0.ru/863e9336
OBIIEE KOJIJMYECTBO YACOB I1O 34 15

I[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kout I Hata o0pa3oBaTejibHbIE
/i Beero PoOJIbHBbIE PaKkTHYeCKue WayueHns p
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUYeHUs 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs NpeCTaBICHUN 1 0.5 bubnnorexa [JOK
00 3BOJIIOLIMU ' https://m.eds00.ru/863e¢9570
bubnnorexa [JOK
3 MukpodBostrons ! https://m.edS(])_E).ru/ 863e9cle
[Tomynsammst Kak 3eMeHTapHas
€IMHUIA BUJIA U DBOJIIOITUH. Eu6mmorexa LIOK
4 Jlaboparopsaz padora Ne | I 0-5 https://m.edséf).ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(haKTOpBI) SBOTIOIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EctectBennslit oT00p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bubmuoreka [JOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIILHOTO XapaKTepa
3 Hanpasnenus u nyru 1 bubnuorexa [IOK
MAaKpOAIBOJIIOLINHU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTh 3BOIIIOLIUN 1
10 Uctopus KU3HA Ha 3emiie u 1
METO/Ibl €€ N3yUECHUS
11 I'MnoTe3bl MPOUCXOKACHUS KU3HU 1 bubnuoreka [IOK




Ha 3eMie

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

PazButue xxu3Hu Ha 3emiie o 3pam

bubmuoreka [JOK

12
Y TIepUOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI 3BOJIOIIUU
PaCTHTEIHLHOTO U )KUBOTHOTO MUDA.
[Ipaktuyeckas padora Ne | bubnuorexa [JOK
13 0.5
«M3yueHne UCKoMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTEKITHASIX)
CoBpemMeHHas cuctema bubnuoreka [JOK
14
OPraHUYECKOTO MUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA bu6mmoreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (hakTopsl) 0.5 bubmuorexa [JOK
aHTPOTIOTeHEe3a ' https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOJIIOLUU
YyeJloBeKa
YenoBeueckue pachkl M IPUPOIHBIE bubmuorexa [JOK
18
aarTanyy 4eJa0BeKa https://m.edsoo.ru/863eaea?2
Peseprubiit ypok. O60011eHUE IO
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJIe)»
20 DKOJIOTHS KaK HayKa
Cpenbl 00UTaHUS U SKOJOTHYECKUE bu6mmoreka [JOK
21
(hakTOphI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JlaboparopHas pabota Ne 3.
«Mop(po?omqecmde 0COOEHHOCTHU Bubnuotexa LIOK
22 pacTeHH U3 pa3HbIX MECT 0.5

oOutanusy. JlaboparopHas paboTa
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay

https://m.edsoo.ru/863eb10e




bubmuoreka [JOK

23 buomeckue gaxtopu ! https:/m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuyeckas pabora

24 Ne 2 «Iloacuér mnoTHOCTH 1 0.5
TOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»

75 Coo01ecTBa OpraHu3MoB — | bubnuoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTen

27 AKOCHUCTEMBI. DKOJIOTHUECKHIE 1 bubmuorexa [JOK
nupamubl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [IpupogHbIEe SKOCUCTEMBI 1

29 AHTPONIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimobanpHas 1 bubmuorexa [JOK
9KOCHCTEMa 3eMIIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuoreka [JOK
orocdepsl https://m.edsoo.ru/863ebd 16

32 UenosedecTBo B Onochepe 3emin 1

33 CocyliiecTBOBaHUE TPUPOJIBI U 1 bubmuoreka [JOK
4yeJ0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbiit ypok. O600meHme

34 teMbl «CooO1iecTBa 1 1 0.5
9KOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 15 25

I[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
1. buonorwus, 10 knacc/ Ilonomapésa U.H., Kopammosa O.A., Jlomumuaa T.E.; mox
penaxuueii [Tonomapéroit M.H., O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarenbckuii neatp «BEHTAHA-T'PA®y»; AkiimonepHoe o0mecTBo «M3maTenbecTBo
«IIpocsemenne»
2. buonorus, 11 xmacc/ [Tonomapésa U.H., Kopaunosa O.A., Jloummna T.E. u npyrue; mox
penaxuueii [Tonomapéroit M.H., O011ecTBO ¢ OrpaHU4€HHONW OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-T'PA®y»; AkiimonepHoe o0mecTBo «M3maTenbcTBo
«IIpocsemenuey

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. N1.P. MyxamemxkanoBa «buonorus 10-11 kmacc. Tectsl, 3a4eThl, OJIHII - OTIPOCHI»
Mocxksa: Bako , 2018.

2. M. M. bognapyxk, H.B. KoBsumnaa «JlomoHUTEIbHBIE MaTepHAIBl K YpOKaM OUOJIOTHH U
skoJioruu. 10-11 kimace» Bosrorpaa: yuurens, 2019.

3. Peiimepc H.®. OcHoBHBIE OHoONIOTHYEeCcKe MOHATHS U TepMuHbl. M., [IpocBenienue.
2020.

4. H.A.JIeme3sa JI.B.Kammtok bronorust B 5x3aME€HallMOHHBIX BOIIPOCAX U OTBETAX.
M. Aiipuc Posb, 2021

5. Jlepuep I'. U. «O0mias 6uoyiorus: moypoyHbIe TECTHI U 3aaHus». «AkBapuym» [ UIIIIB,
2020.

6. 'aneeBa H.JI. Cto mpueMoB /1 yaeOHOTO ycrexa yYeHHKa Ha ypoKax OMoJIoTHH. - M.:
«5 3a 3HanmaY, 2018.- 112c¢.

7. bop3osa 3B, [larace AM. Jlunaktrudeckue MaTepHralibl o OMosoruu: MeToauyeckoe
nocodue. (6-11 ki) - M: TL «Cdepan, 2021 10.

8. Metoauka oOydenust ouosnoruu: Yueb. mocooue / B.C.Kontomko, C.E. TaBiroueHko,
C.B. Uy6apo. - MHu.: Kamwxknbiit qjom, 2022

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1.http://www.e-osnova.ru/- Xypnan «buonorus. Bee misa yaurens!»

2. http://digital.1september.ru — OGmmepoccuiickuii mpoekT «lllkona uppoBoro Bexay.
3. http://school-collection.edu.ru - Komekuus undpoBsix 00pa3oBaTeIbHbIX PECYPCOB.
4. http://www .electroniclibrary21.ru - OnextponHas oubnuotexa 21 Beka.

5. http://www.ege.edu.ru - Odunmanbubiit HHGOpMaIMOHHEIH moptan EI'D.

6. http://www.zavuch.ru - CaliT [y yauTenen.

7. http://ecosystema.ru - DKOJIOTHYECKUI LIEHTP « IKOCUCTEMAY.

8. http://letopisi.org - Jleronucu.

9. http://nsportal.ru - ConnanbHas ceTb pabOTHUKOB 00pa30BaHMUSL.
10.http://proshkolu.ru— becrinaTHblii MKOJIBHBIA NOPTAL.

11.http://infourok.ru - becrnaTHbII KOHCTPYKTOP CAaUTOB JJISl YUUTEJIS.
12.http://multiurok.ru - becruiatHbIil KOHCTPYKTOpP CAaUTOB JUISl YYUTEJS.
13.http://bio.1september.ru - «5 uay Ha ypok 6uonoruu. 1 ceHTAOps».
14.http://dnevnik.ru - J[HeBHUK.pY.

15.http://www.krugosvet.ru - Suiknoneaus Kpyrocser.



16.http://www.uchportal.ru/ - Yuurenbckuii mopTrai.
17.http://priroda.ru - I[Tpupoaa Poccun, HaniMoHaIbHBIN TOPTA.
18.http://zooclub.ru - 300k1y0. MerasHIUKIONE NS O )KUBOTHBIX.
19.http://www.darwinmuseum.ru/ - ['ocynapcTBeHHbI# J[apBUHOBCKUI MYy3€l.
20.http://www.zin.ru/ - 3oonoruuexkuil ”HCTUTYT Poccuiickoil akaieMun Hayk.
21.http://www.livt.net/ - DnexTpoHHas WUIIOCTPUPOBaHHAsA SHIUKIOoNEAUs «KuBbIe

CYIIECTBAY.

22 http://www.zin.ru/BioDiv/index.html - Madopmarnmonnas cuctema «buopasnoodpasue

Poccun».
23.http://zmmu.msu.ru - 3oonoruueckuit myszeit MI'Y um. M.B.JlomoHOCOBa.

24 http://sci.aha.ru/biodiv/anim.htm - Ouuuxionenus ®dnopa u dayHa.
25.http://biodat.ru/ - UadopMaliMOHHBII CAalT 0 KUBOM IPUPOJIE.
26.http://www.unnat.ru/ - I1Ikona roHHATOB.
27.http://plant.geoman.ru/ - bubnuorteka )Ku3ub pacTeHuii.
28.http://www.learnbiology.ru/ - 3anumatenbpHast OMOIOTHSI.
29.http://med.claw.ru - MenuuuHcKas SHIUKIONIEAUS. AHATOMUYECKH aTiiac.
30.http://animal.geoman.ru/ - Mup >KUBOTHBIX.
31.http://ru-biologia.livejournal.com/12284.html - [Ipo6memMsr 3BoOIOIIII
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