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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
O0MmMX LEeISIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TaKKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWM >KMBOH IMPHUPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O EsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS W Pa3BUTHs OOy4aromuxcs cpeacTtBamMu ydyeOHoro mpeamera «buomorusy,
ompezenseT o00s3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachnpeiesieHue I
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
YU€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mporpaMme 1o OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (opMUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHPHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OHOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guosnoruu (10—11 kiaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3YyYeHHH OHWOJIOTHH, Onarojaps dYeMy B HEH NpocMaTpuBaeTCs
HaIpPaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIEOHMOJIOTHYECKUX TEOPHd, a TakkKe
3HAHUN O CTPOEHUM >KMBBIX CUCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJOTHM YAEIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYECHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU AJISl PEIlICHUs MPUKJIAJHbIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBAaHHUSI HKOJIOTHUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOHON cpene,
aHaJlM3a BJMSHUSI XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOJIUMOCTBIO OOECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHe y OOYYaIOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaer (GopMuUpoBaHHE y OOy4aIOUIUXCA NPEJACTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB >KHUBOH TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'pPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HU, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bbonpimoe 3HaueHme OHONOTHS UMEET TaKXkKe JJs pPElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yuenue
ouonorun oOecrieynBaer YCIIOBHS TUIst (dhopMupoBaHUS MHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U WH(POPMAIMOHHBIX HABBIKOB, ICTETHUYECKON KYIbTYpBI, CIIOCOOCTBYET
MHTETpalui OMOJIOTMYECKUX 3HAHUW C TPEICTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MONOKEHUS O MpeAHA3HAYEHUH Y4eOHOTO



npenMera «bHOJOTHS» COCTaBHIM OCHOBY JUISS ONPENCIICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME 110 OHOJIOTHH.

OTt60p conepkanus yueOHOTO Tipeamera «bronorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C
MO3UIIMN KYJIBTYPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBHH C KOTOPHIM OOYYaIOIIUECS IOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIMICH KYIbTYPHI, OMPEICISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOAHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOM KU3HU U MPAKTUICCKOU JesTenbHOCTH. Oco00e MeCTO B TOW CHCTEME 3HAHWUN
3aHMMAIOT JJIEMEHTBHI COJICPKAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpAa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3aIMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHHME COJIEp)KaHHUS y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4E€TOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W DSBOJIOLMHM. B COOTBETCTBMM C 3TUM B
CTPYKTYype y4eOHOro npeamera «buosorus» BBIIETEHBI CIAEAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiornyeckas CUCTEMa,
«Opranusm kak Oouosiornueckas cucreMay, «CucteMa U MHOTOOOpa3ue OpPraHuuecKoro Mupay,
«IBOJIONUSI )KUBOU MPUPOJIBI», « IKOCUCTEMBI 1 TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Hens uszydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHWN MCIOJIb30BaTh 3TH 3HAHMS TSl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEIIECHUS PA3TUIHBIX )KHU3HEHHBIX MMPOOIIEM.

JlocTkeHne 1enu u3ydeHuss ydeOHoro mnpenmera «buosorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs peleHrneM CIEIYIOUIUX 3a/1a4:

OCBOCHHE OOY4YaIOIIMMHUCA CHCTEMBbl 3HAHUW O OHOJOTMYECKUX TEOpHUAX, YUYCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM st (popMHpOBaHUS
MPEJICTAaBJICHU O ECTECTBEHHO-HAYy4YHOW KapTHHE MHpa, O METOJaX HAay4YHOIrO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHM3alluH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

(dbopmupoBaHre y OOyJaroIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MOAX0JI0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopmupoBaHre y OOy4aroIIMXCsl YMEHHH WIUIIOCTPUPOBATh 3HAYEHUE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOIBI,
He00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M yMEHUW B MOBCEAHEBHOW >KHU3HMU JAJS OLEHKU
MOCJIEJICTBUI CBOEH JEATEIbHOCTH 1O OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHUE U COONIOIEHUE MeP TTPODUIAKTHKY 3a00JIeBaHUH.

B cucreme cpeanero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SBIISETCA O00s3aTeNbHBIM Y4Y€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW oO0mactu
«EcTecTBeHHO-HAyYHBIE IPEIMETHI.

Jliis u3ydeHnus Ouosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 knmacce — 34 gaca (1 gac B Hemeno), B 11 kmacce — 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.

MeTo1pl T03HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

[IpakTnueckas padora Ne 1. «lcnonbp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTMYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHust Ouonoruu. OTIHuYne KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OmocucTeM H HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AMH >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJICTKM.  XUMHUYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3J€MEHTHI. Boia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAIbHBIX BeELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0eskoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBolicTBa 0enKoB. bronornyeckue GyHKIMM OCITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aTopOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHMcaxapuibl (Kpaxmall, TJIHKOTeH, IeIoio3a). buomornyeckune GyHKIUU
YIJI€BOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruaApodoOHBIE
cBoiictBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[uronorusa — Hayka o kierke. KierouHas Teopusi — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/1bl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue NpU3HaKy KJIETOK: 3aMKHYyTas Hapy>KHast
MeMmOpana, mosekynbl JJHK kak reneruueckuii anmapat, cucteMa CHHTe3a Oelka.



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 KJIETKU: MHUTOXOHJpPUHM, MiIacTuiabl. IIpoucxokaeHre MUTOXOHIPUA U IUIACTH.
Bunpl mitactun. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI, KJICTOYHBINA IIEHTP, IEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHouA0B KIIETKU. BritoueHus.

Anpo — perynsTopHblil neHTp KieTku. CTpoeHue aapa: saepHas o0o0JouKa, KapuoIiazma,
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 HEXHUBOW  MPUPOAEH,
«PacrnpeneneHne XUMUUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckass TaOIMIIAa XUMUYECKUX 3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKapHOTUYECKOM
KIeTKW», «CTpO€HuE >KUBOTHOW KIETKH», «CTpOEHUE paCTUTENIbHON KIETKW», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKWY, «YTIE€BOABDY, «JIumuasn.

O6GopymoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHWE ISl MPOBEICHUS HAOIIOJICHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENnapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTEpHATbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuiIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpOoeHHS KIETOK PACTCHHM, >KMUBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboym3M. AccuMuisanus (TUIaCTUYECKHH OOMEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHS BEIECTB M SHEPTUU B IOHUMaHUHN MEeTa00Iu3Ma.

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

®ortocunte3. CperoBas u TeMHOBas (as3pl ¢oTtocuHTe3a. Peakumu (doTocuHTE3A.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycinoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a JUI KU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PacmieruieHue  BeIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimopomHoe oOxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
dbochopumupoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakium wmartpuuHoro cuHresza. l'eHernueckas wuHpopmamus u JHK. Peanmzanus
reHeTHUYecKoi MHQopmaluu B KieTke. ['eHeTHuecKuit KoJ M e€ro CBOMCTBA. TpaHCKpHUMIIHS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcasauuu. KoaupoBanue
aMHHOKHUCIIOT. Ponb pubocom B 6uocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HM — Bupychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakrepuodaru. bonesnn



pacTeHuii, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIE BUpYycaMU. Bupyc nmMmyHoaedunTa yeaoBeka

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

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

Tabmumer  w cxembl: «Tunel  muTaHwmsy, «Metaboimsm»,  «MUTOXOHIPHSIY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢bynkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHbIH 1wk Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarus JJTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiau KU3HEHHBIM 1ukn kietku. MuTepdaza m mutos. Ilponeccst,
npoTtekamomue B uHTepdaze. Pemnmkanusa — peaknuss marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIL. JMIUIOMAHBIM U TAIUIOUIHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHMU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomeccel, mpoucxopasimpe Ha pasHbIX
CcTaIusAX MUTO3a. BHONOTHYEeCKH CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buael  Oecnosioro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €T0 3HAYCHHUE NI
CEJICKIINH.

ITonoBoe pa3MHOXKeEHMeE, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguum meno3a. IIpoueccel, mpoucxonsmue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3ze. Kpoccunrosep. bruonornueckuii cMbICI M 3HaYEHUE ME03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y *KHBOTHBIX. [l0JI0BBIE JKene3bl:
CEMEHHUKU M sMYHUKHM. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHUS SIMLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (PMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOIO PAa3BUTHUS y IO3BOHOYHBIX JXUBOTHBIX: JApOOJICHHE, racTpylsalus,
opranoreses. IloctamOpronanbHOoe pasBuTHE. THUNBI MOCTIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsMoe (IMYMHOYHOE). BimsiHMe cpeasl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHnii. OHTOre€He3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTalun
pa3BUTHL.

JdeMmoHcTpanum:

TaGnuupel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKu
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN LUKI»,
«Permmmukanusa JJHK», «Murtos», «Meios», «IIpsmoe n Henpsimoe pa3ButHe», «l'ameToreHes y
MJIEKOTIMTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uabl MIIEKOIHMTAIOIIETO»,
«Sliinexnerka miekonurampomero», «KapuoknHe3 B KJIETKax KOpellka JyKa», MarHUTHas
MoieNb-anmiuKanus «Jlenenue xknerkn», moaens JJHK, Monens MmeradazHoil XpoOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpeEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax».



Jlaboparopuass pabota Ne 4. «/3yueHHe CTpOEHUS TOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONOTMM M
SMOPHUOJIOTUN B CTAHOBIICHUH T'€HETHKHU. BKI1a] poCCUICKUX M 3apyOCIKHBIX YUEHBIX B PA3BUTHC
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYeCcKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUS  MPU3HAKOB, ycTaHoOBIeHHble [.  Menuenem.
MonoruOpuaHOe CKpemuBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokosieHus. [IpaBmiio
JTOMUHUPOBaHUS. 3aKOH pacuieryieHus npu3HakoB. [mmore3a umcrtoTel ramer. [lomHoe u
HETIOJHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeluBaHue. 3aKOH HE3aBUCUMOTO  HACIEOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIM3UPYIONIEEC CKpEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIUBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuernieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cUENIEHHOMY
HacJe0BaHuIo TeHOB. Hapyllienue cierienrsi TeHOB B pe3ysibTaTe KPOCCHHTOBEpA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHYECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 10JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHBIC OpraHm3Mbl. HacnenoBaHue NpPU3HAKOB, CIHEIJIEHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HaceACTBeHHas. Posb cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanvonHas kpuBas. Hopma peakiuu npusHaka. KonndecTBeHHbIE U
KauyeCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBennas, uiy reHoTUNHUYecKasi, K3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHYUBOCTb.
Meiio3 W TMOJOBOM TIpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTallMoOHHAs
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHble, XpOMOCOMHbIE, T'e€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalliidi. MyTtareHHbie (akToOphbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. Y. BaBuiosa.

BuesaepHas HacIe€ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl T'€HETUKU YeEJIOBEKa:
reHealoTHYecKuii, OJNM3HELOBBIM, IMTOr€HETUYECKHI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONIpENEIeHUE TIE€HOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToM uucie ¢ nomouipio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C HACIEACTBEHHOM  MPeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMIBI 310pOBOrO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS TeHETUYECKUX
Oomne3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPeIOTBPALLIEHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdeMoHcTpanum:

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

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 MUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuIeIUVIeHUsI M €ro ULUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «lluTomornyeckue OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaencTBUE aJIeNbHBIX I'€HOBY, «[ €HETUYECKUE KapThl paCTEHUM, )KMBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTHU HACJEIOBAaHUS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunbl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukanmoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBuW», «MyTanHoHHas
U3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, myranuu GopMbl KPBUIBEB M OKPACKU Teja), repOapuit
«I'0pox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

Jlaboparopuas padota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HAa TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «/3yueHne MOAUPHUKAIIMOHHON H3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsAZia U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabGora Ne 7. «AHanmu3 wMyrammid y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEJIIOBEKa».

Tema 7. Cenexkuusi opranu3Mon. OCHOBbI OMOTEXHOJIOT UM,

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHUE CENeKIMU U noMecTukarus. Yuenue H. U.
BaBunoBa o 1meHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. lleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMH. MacCOBBI U WHIWBUAYAIbHBIM OTOOPHI B CENEKIIHMHU
pacTeHud U KUBOTHBIX. OTIeHKa dKCTepbepa. bIu3KopoACTBEHHOE CKPEIIMBAHNE — WHOPHIMUHT.
Uucrass muuug. CkpenuBaHWe YHCTHIX JMHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuwauar. Otnan€éHHas ruOpuamzarus U e€ YCIeXH.
HckyccTBEHHBI MyTareHe3 W IMOJy4E€HHE MOJUILIONJ0B. JlOCTHIKEHUSI CENIEKIHUH PaCTEHHI,
YKUBOTHBIX U MUKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJACTBA. ['€HHAs HHXKEHEpHUsS. OTamnbl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Knerounas wumxeHepus. KieTounsie
KyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT000pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamIHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHUui», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBa», «llomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIHCTBEHHbIE PACTEHUS.

JlaGopaTopHble M IPaKTUYeCKUe padoThl:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJeKIUU PACTeHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. DBOJIOLMOHHAS TEOpUS U €€
MecCTO B OMoJIOTHH. BiusiHME SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCcTBa HBOMNIONMM. IlaIeOHTOJNIOTHYECKHE: TIOCHIEA0BATENLHOCTE  IOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXxoaHbie ¢popMbl. buoreorpadudeckue: cxoICcTBO
U paznuuue GayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTIOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJOTUYHbIE, pPYAUMEHTapHbIE OpPTaHbI,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomroumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  SBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE IPH
OTPaHUYEHHOCTH PECYpCOB, HeOIpeeiéHHas HM3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

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

Muxkposomtorus. [lomynsinus kak equHuIa BUAA U 3BOJIIOLUU.

JBwxymie cuiibl ((pakTopbl) SBOJIIONMU BUAOB B NpHUpojae. MyTalMOHHBIN Tpouecc U
KOMOWHATHBHAas W3MEHUMBOCTH. [lomynsuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
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. Kpurtepuum Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHUS:
reorpapuuecKkoe, IKOJIOrHIECKOe.

Makpossomtonusi. PopMbl 3BOTIONUU: (QUIETUYECKas,, JUBEPreHTHas, KOHBEpreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTABHAS paIrdalius.
JdemoHncTpaumnu:

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

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYeckoro wmupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3we COpPTOB pacTeHui», «MHoroodpasue Mmopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3bD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl dBorONUn», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BugooOpazoBaHue», « IKOJIOTUYECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IUMYHBIMU THIIAMU OKPACcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAaHHOCTH HMCKOIAeMbIX
KUBOTHBIX U PACTEHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble H IPaKTU4YecKue padoThbi:

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

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

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KHU3HU Ha 3emJie.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUM *KU3HU. HayuHble runote3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMHUYecKas SBOIIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIBbHOE  MOATBEPKICHHE
XUMHYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH U UX
sBOJIOLUS. PDOPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xu3sHu Ha 3emsie 1o o9pam U nepuojam. Karapxeil. Apxeiickas u
npoteposoiickas dpbl. [laneosolickas 3pa u e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKHUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

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

Kaiino3oiickas spa v €€ nepuoapl: MajaeoreHOBbIN, HEOT€HOBBIM, AHTPOIION€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOJIIOLMU. OCHOBHBIE CHUCTEMATHUECKUE
IPYIIbl OPraHU3MOB.

OBoJIOLMS  yeloBeKa. AHTpONoJiorust Kak Hayka. Pa3BuThe npeacTaBieHUH O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTpornorenesa. CxoAcTBa U pa3inyMsl 4eJIoBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHesa. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTagUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMEIbIi,
UYenosek mnpsmoxoasamuii, YenoBek HeaHaepTanbckuil, Yemnoek pasymubii. Haxonkun
MCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JIACTh pacHpOCTpaHEHHUs, 00bEM T'OJIOBHOTO
MO03ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWHAs (E€Bpa3HiicKas), HETPoO-
aBcTpajioniHas  (9KBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKO-aMepuKaHckas). YepTsl
MPUCIIOCOOIEHHOCTH MpPEJICTaBUTENIe YENOBEYECKHX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoOHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinetkay, <«OKuBoTHas kierka», «lIpokapuotuyeckas KIeTKay,
«CoBpeMEeHHasl CHUCTEMa OpPraHUYEeCKOTo MHpa», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHHUS
YelloBeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJ0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIOAW», «UelloBeuecKne pachi».

O6opynoBanue: wmymspku — «lIpoucxoxkaenue uenoBeka» (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKaHTPOIa, HeaHAepTallblia, KPOMAaHbOHIIA), CICIKU WIK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TeOXpOHOJIOTHYECKas TaOuIla,
KOJUIeKUIUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IPAKTHYeCKUE PAdOThI:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUIN U KUBOTHBIX B
KOJUIEKLIHSIX.

DKCKypcusi « IBOJIOIUS OPraHUYeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. Opranu3Msbl H OKpPYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesbl dKOJIOTMH. MeToapl  3KOJOTMYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHas,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccuduranus skonornyeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIAKHOCTb.  DoTomepuoausM.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKHUX (PaKTOpOB. buojornueckue puTMBl.



buotnyeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aUMO/JICHCTBUI /17151 CYILIECTBOBAHMSI OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE II0KA3aTeNM MOMYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEpPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

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

Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3eMian», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuumu», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTHU MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

JlabopaTtopnast padota Ne 3. «Mopdosmoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHUD.

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJALMN pa3HBIX BUOB PACTCHUI».

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OuOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTsl. CBs31 B OHOLIEHO3E.

Dkojnoruyeckre cucreMmbl (3kocuctemsbl). [loHstue 06 sKocucTeMe U OHOreoleHO3eE.
OyHKIHMOHANIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTUYECKHE NHpPaMUIbl: MPOAYKIUMH, YUCICHHOCTH, OnoMaccel. CBolicTBa
9KOCHCTEM: YCTOWYMBOCTD, caMOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOosKocucTeMbl. bronornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOrMYECKOro
pa3zHooOpasus Ha 3emuie.

VYuenue B. U. Bepuanackoro o ouochepe. I'panuribl, coctaB U CTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMOchepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHasi cBsi3b B buocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTponoreHHsle u3MeHeHus B ouocepe. ['modanpHbIe
HKOJIOTHUECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHne OMopa3sHO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHANIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucrnoib3oBaHue. JlocTiwkeHus GMOJIOTHH U OXpaHa IPUPOIbI.

JdeMoHcTpanum:

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

Tabmuuer u cxemsl: «Ilumebie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmiectBay, «llemn mnuTaHus», «OKoJOrHMUecKas mnupamuia», «buochepa u yenoBex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOMHOro Jieca», «buoreHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JAEHCTBUS Ha IPUPOLY»,
«BaxxHelilue WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrasisonas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBeIi d3p ek, «DaKkTopbl
parmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepsl», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopot a3zota B Ipupoae».

ObopynoBanue: MO/I€Jb-alIIMKaLUs «Tunuuneie OMOIICHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomenos3y», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M >KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIaM oaHoro Buaa, Kpacnas xaura Poccuniickoi
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBauBarTcs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00yJaromuMuCs MPOrpaMM CpeHero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS TpeaMeTra «bHonorusy» BbIACIECHBI
CIIENYIONIME COCTaBIAIONIME: OCO3HAaHWE OOYJArONIUMHUCA  POCCHHCKON  TpaKJaHCKON
WUJIEHTUIYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIPHOCTH WU CaMOOMPEEICHUIO,
HaJu4Yie MOTHBAIIMM K OOYYCHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
YOKICHUI JIMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPAIUIIUN Pa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOTO MPaBOCO3HAHUS, CIHOCOOHOCTH
CTaBUTh LIEJTU ¥ CTPOUTD KU3HEHHbBIE TIIaHBI.

JIndHOCTHBIE pe3ybTaThl OCBOCHHS Npeamera «buonorus» nOCTHraloTcs B €IWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMH IMOBEACHUSA U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M NPABOMOPSAKY, YENOBEKY Tpyla U CTaplieMy MOKOJICHHIO, B3aUMHOIO
yBaXeHHs, OEpEeKHOr0  OTHOIIEHHS K  KyJbTYpHOMY  HAClEIUI0 U TPaJAULUIM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickoit denepanuu, MpUpoJe U OKPYKaroLen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4aroUINXCsi PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHMCKOrO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENLHOCTH B IMPOIECCE pealln3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN J€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOU KU3HU U OOBIICHITH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSIX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOSXKICHUSIMHU, KyIbTYPHBIMH IEHHOCTSMH U COIUATHHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4eOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOLIEHHS K MHEHHIO
OTIITOHEHTOB MPH 0OCYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENLHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHUICKOM IPAXKTAHCKOW UJICHTUYHOCTH, TATPUOTH3MA, YBAXKCHHS K
CBOEMY HApOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOJIBI,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM XU3HHU B COOTBETCTBUU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 0e30macHoro odpasa KM3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTbH K aKTUBHOM JEATENBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMIOJMHATH — TaKylo
NEeSTENbHOCTB;

HMHTEpEC K pa3IMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TTAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JI0rN4eCKOro BOCIIMTAHMA:

HKOJIOTUYECKHU I1eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPHOOPETEHHE ONBITA TUIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY’KAIOILEH Cpeibl;

OCO3HAaHHUE IJI00aJIbHOI0 XapaKkTepa SKOJIOrMYECKUX MPOOIeM U MMyTeH UX pelIeHMUs,;

CIOCOOHOCTh HCIIOJIB30BAaTh MPHOOpETaeMble TIPU M3yYeHUN OWOJIOTUU 3HAHUSA U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PALlMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEHUE
[IpaBWJI NOBEJECHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKalolledl MpUpOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKHE IMOCIEACTBUS IPEeIIPUHIMAEMbIX
JNENCTBUN U NPEJOTBPAILATH UX;

HaJIM4Yu€ Pa3BUTOIO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYIbTYphI, OIBITA
NESITeIbHOCTH  KOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATHCA HMH B
MMO3HABATEIPHOW, KOMMYHHMKATUBHOM W COIMAJIbHOW TMPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKTUKW, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTUM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroIeM
MHpEe KaK O €IWHCTBE TMpUPOJIblI, 4YeJOBEeKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIJIM3AIMU: OOECIICUeHU s
HOBOT'O YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAllUOHATBLHOMY
MCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS OO0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0yJaromuxcs, GopMUPyeMOil IPpU U3yUYEeHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMble 3HAHUS I aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUs] HAa OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIb30BaTh OHMOJIOTHMYECKUE 3HAHWUS s pPelIeHUus
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI



MertanpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydyeOHOro mnpenmera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA  MEKIAUCUUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00LIeHaAYYHbIE TIOHATHUS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu(uKy METO0B MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIH (AaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIe0OBaHNe, HAONIONEHHE, W3MEpEHHUe, SKCIEPUMEHT U JIPYTruX), YHHBEpCAJIbHBIC
yueOHble JIeiicTBHs (IIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONIIE
¢dopmupoBanre (PyHKIMOHAIBFHOW T'PaMOTHOCTH M COIMAIILHOW KOMIETEHIMH OO0YYaroIInXcCs,
CIIOCOOHOCTh oOyuatromuxcs UCTIOJIb30BAaTh OCBOCHHBIE MEX TUCIUTIIIMHAPHEIE,
MHUPOBO33PEHYECCKHE 3HAHHWS W YHHBEpCaJlbHBIC y4eOHBbIC ACHCTBUS B TIO3HABATEIBHOU H
COLIMAIBHON ITPAKTHKE.

MeramnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTpaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiaieHne YHUBEPCAIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU ICHCTBUSAMM:

1) 0a3oBbIe JJOrHUecKue AelicTBHUS:

CaMOCTOATENEHO (OPMYIIMPOBATh M aAKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONh30BaTh TPH OCBOCHWM 3HAHUH TPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAN3a,
CHUHTE3a, CpaBHEHHUs, Kiaccuukanuu, o00OIIEeHUs), pPacKpPbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABIMBATh CBSI3U C IPYTUMHU IMOHITHIMH ),

OTIpENIeNATh UENH ACATENBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAaThl IEATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

UCIOJb30BaTh OUOJIOTHYECKUE MOHATHUA AN OOBSICHEHHs (aKTOB M SIBICHUM >KUBOM
IIPUPOJIBL;

CTPOMUTH JIOTUYECKHE PACCYXIEHHs (MHAYKTHBHbBIE, JEIyKTUBHBIE, II0 aHAJIOTHH),
BBISBJIAT 3aKOHOMEPHOCTH U NPOTUBOPEUUs B PACCMATPUBAEMBIX SIBICHUAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

IMPUMEHATh CXEMHO-MOJIEBbHBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3ydyaeMbIX OMOJIOTMYECKUX OOBEKTax, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PEeLIECHUs MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIUXCSA MaTepUaIbHbIX
U HEMaTepUalbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHMBATH COOTBETCTBUE DPE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIECACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBINOJHATh pPAabOTy B YCJIOBUSAX pPEaIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEIIEHUH )KMU3HEHHBIX NTPOo0IIeM.

2) 0a30BbI€E HCCJIEN0BATEIbCKHE AeHCTBHA:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATEIIbHOCTH, HAaBbIKAMU
paspelieHus npodseM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HMOUCKY METOJOB
peleHus MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOJ0B O3HAHHUS;

UCIOJb30BaTh Pa3JIMUYHble BUJIbI JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallUsX, B TOM 4HCIE HpU
CO3/IaHUH Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(bopMUpOBaTh HAYYHBIH THIl MBIIICHHS, BIAJeTh HAYYHOW TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BATEIbHON NESATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;



BBISBJIATh TPUYMHHO-CJICJCTBEHHBIC CBSI3M M aAKTyaJIM3UpOBaTh 3ajady, BBIIBUTATh
rUnoTe3y €€ pelleHHs, HaxOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEUICHMs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBATH MIPHOOPETEHHBII OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IMEPEHOCa CPEICTB M CIIOCOOOB ICWCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETb IMEPEHOCUTh 3HAaHUS B [IO3HABAaTEJIbHYHD U  IPaKTUYECKyl0 oOnactu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEH, MpEIaraTh OpPUTHHAIBHBIE TOAXOJBl W PEIICHUs, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOIMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTe y4eOHOTO Mmocoows,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOrMUECKUX CIOBapsIX U CIPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmM3upoBaThb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHble METOJbl MPH IOHWCKE U OTOOpe
Onosiornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MprOOpeTaTh OMBIT HCIOJIB30BAaHUSA WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTHUMAbHYIO (QOpMY MpEeACTaBICHUS OHOJIOrHYECKON
nHpopMmaiuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIEI, PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAyYHBIN S3BIK B KadecTBE CpeAcTBa MpH paboTe ¢ OMOJOrHYecKou
uHpopmaluen: NMPUMEHITh XUMUYECKUE, (PU3MYECKne U MaTeMaTH4ecKHe 3HAKH U CHUMBOJIBI,
dbopmyiel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTBl MHGOpMAIMK, HWHDOPMALUMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH [1€HCTBUSIMU:

1) o6menue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlOre
WIH TUCKYCCHUU TIO0 CYHIECTBY OOCYKJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCUTEIIbHO BBINIOJHEHMs] Mpe/iaraeMoi 3aJayd, Y4YUTHIBATb HMHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa W JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHMS, MOHUMATh 3HAYEHHE COIUAIBbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU MEPETOBOPHI;

BIIJIETh PA3NMUYHBIMU CHOCOOaMU OOIICHHS] U B3aUMOJICHCTBUS, MOHUMATh HAMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsS] C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHas1 1eSITeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThl TpU
peneHnH 61oornyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHMS TPYIIIOBBIX
(bopM B3aUMOJEHUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX NEHCTBUN € yd4€TOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4jeHa KOJUIEKTHBA;



MPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKIAaTh PE3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOT0 YYaCTHHKA KOMaHJIbI B OOILIMI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OLCHUBATh HAEU C TO3WILMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBJjajieHue YHUBEPCAIbHBIMU PEryJIATHBHBIMY J1€liCTBUAMM:

1) camoopranusanus:

HCIOJIb30BaTh OMOJIOTMYECKHWE 3HaHUS MJIs BBIABICHUS NPOOJEM U HMX pEUICHUS B
KU3HEHHBIX U YICOHBIX CUTYaIIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1IE€IE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKAaX MO OTHOLICHUIO K >KMBOM IMPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATEIbHYIO JIEATEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOW NEATCITLHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEINOUTEHUI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSBIICHUIO IITUPOKON IPYAUIIUN B PA3HBIX 00JACTAX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENILHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JAESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIaJIETh HABBIKAMU MO3HABATEIbHON peIeKCcuu KaKk OCO3HaHUS COBEpIIAEMbIX JEHCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s U IPYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OMIMOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C IO3UIUH IPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

IIpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npenmera «buonorusy HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCcTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATeNbHOCTH 10 IMOJYYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouojorueil. B
porpamMmme npeaMeTHbIe Pe3yIbTaThl IPEACTaBICHbI 110 roJIaM 00yUeHHS.

[IpenmetHble pe3ynabTaThl OCBOEHHs ydeOHoOro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:



c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OHOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()JOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEP)KAHUE OMOJOrMYECKUX TEPMUHOB W MOHATHI: KU3Hb, KIIETKa,
opranus3M, Mera0oysu3M (0OMEH BEIIECTB M  IPEBpallleHHEe JSHEPruM), TOMEeoCcTa3
(camoperynsuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJIECHUE
(penpotyKiius), HacJIE€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTallMOHHas,
LEHTpaJbHas J0orMa MOJIEKyJsipHOW Ouosiorun), 3akoHel (I. Menpnens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LEHTpax MHOroo0Opasusi U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BasuiioBa), onpeenaTs rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIAJETh METOJIaMU HAyYHOTO MO3HaHUS B OMOJIOTHMHU: HAOIIOACHHWE U ONUCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alUsi U MpPOBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE NOJIyYEHHBIX PpEe3y/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

yYMEHHE BBIAEATh CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHW3MOB, 0COOEHHOCTH MPOIECCOB: OOMEHa BELIECTB U
MPEBPALEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS JJI1 OObSICHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, /17151 IPUHATUS IPAKTUUYECKUX PELICHUI B MOBCEIHEBHON KHU3HU C 1IeJIbI0 00ecTIeueHHs
0€30MacCHOCTH CBOEro 3JI0OPOBbS M 3I0POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpY)KaIOIIeH MPUPOAHON cpele, MOHMMaHHE HEOOXOIUMOCTH
WCIOJIb30BAHUS TOCTHKEHUN COBPEMEHHON OMOJIOTMHM U OMOTEXHOJIOTHH MJs palMOHAIBLHOTO
MIPUPOIOTIOJIB30BaHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TeHETHYeCKUe 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpelllMBaHUE, CUEIUIEHHOE HACJIEJI0BaHUE, COCTABIISITh CXeMbl MOHOTHOPUIHOTO CKPEIIUBAHUS
JUISl IPEJICKAa3aHusl HacJae0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKHU OILICHWBAThb U HHTEPIPETHPOBATH HMH(OPMALNIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MHQOpMAIMU, HAyYHO-TIOMYSPHbIE MaTEepUalbl), STHUECKHUE aCMEKThl COBPEMEHHBIX
UCCIeIOBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTMYECKYI0 HMH(QOPMAIMI0O U3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMerHbie pe3ynbTaThl OCBOeHMs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W pOJIM OMOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOT'O MHPOBO33PEHHUs, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW TPAMOTHOCTH YeNIOBEKa ISl PELICHHsI AKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPIKaHUE OMOJIOTMYECKMX TEPMUHOB U TOHATHI: BUJ, MOMYJIALUS,
reHO(OH, HBOJIOLUS, JBWXKYIIME CHIBl ((PaKTOpbl) HBOJIOINUH, HPUCIOCOOIEHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, JKOJOTHYECKHE (HAKTOpBl, OSKOCHCTEMA, IPOIYIEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, IIeTIH MUTaHMs], SKOJIOrHYecKas MupaMuaa, OHoreoreHos, ouochepa;



yMEHHE WU3jararb Ouosorndeckue Teopuu (dBosrormoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKasl TEOPHS SBOJIOLINM ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxojcrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd U myTteil sBosounu A. H. CepepuoBa, yuyeHus o
o6uocdepe B. . BepHaackoro), onpenensts TpaHUIBI KX TPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB H SIBJICHHH, OpPraHM3amus M TPOBEACHHE OHOJOTHYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbl HA OCHOBAHUU MOJIY4YE€HHBIX PE3YJIbTATOB;

YMEHHUE BBLICISTH CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MONYJISIUKM, IPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIICHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHMu3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHU B 3KOCHUCTEMAX, AHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAaX CBOEW MECTHOCTH, KPyroBOpOTa BEUIECTB U OHOr€OXMMHUYECKHUX IUKIOB B
ouocdepe;

YMEHHME MPUMEHAThH MOJYYECHHbIE 3HAHUS NIl 0OBSICHEHUS! OMOJIOTHYECKHUX IPOLIECCOB U
SIBIIGHUH, /17151 IPUHATUS MIPAKTHUYECKUX PELICHUI B MOBCEIHEBHON KU3HU C 1IeJIbI0 00ecTIeueHHs
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIMIOACHHUS HOPM
IPaMOTHOTO TMOBEACHUSI B OKpY)Kalolleld MNPUPOJAHON cpene, MOHMMAaHHWE HEO0OXOIUMOCTU
HCI0JIb30BAHUS JOCTUKEHUH COBPEMEHHO ouosoruu JUIs paIoHaIbHOIO
MIPUPO/IOIIOJIL30BAHNUS;

yYMEHHE pellaTh 3JeMEeHTAapHble OHOJIOTHYECKHE 3aJayd, COCTaBISATh CXEMBbI MepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IIeTIH MUTAHHMSA );

YMEHHE BBIMOJHATH JJAOOpaTOpHbIE U MpakTHUecKue padoThl, cOOMIOAATh MpaBuUia Ipu
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHUYECKH OIICHWBATh U WHTEPIPETHUPOBATh HH(OPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATBHBIC
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIC ITUCHbMEHHBIE U YCTHBIE COOOIIEeHHs, 00001as
OMOJIOTMYECKYI0 HMH(QOPMALMI0O M3 HECKOJbKUX MCTOYHHMKOB, TPaMOTHO HCIOJIB30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

JlaGopaTopHble U MpaKTUUYECKHe paboThl MPOBOASITCS C UCTIOIB30BAHUEM 000PYIOBAHUS

Touku pocra.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3aenoB U TeM KoanuecTBo yacos 1 O0P
n/m nporpaMmmal Bcero Kontpoabnbie | IIpakTnueckue
padoThI padoThI

1 Buonorus kak Hayka 2 0.5 Bbubmoreka LJOK
https://m.edsoo.ru/7f41c292

2 JKuBble cUCTEMBI U MX OpraHU3aIHs 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292

3 XUMUYECKUM COCTAaB U CTPOCHUE KIETKU 8 1 bubnuoreka IJOK
https://m.edsoo.ru/7f41c292

4 JKuzHenesaTeIbHOCTh KIETKH 6 bub6mmoreka IJOK
https://m.edsoo.ru/7f41c292

5 PasmHoOXeHHE ¥ MHAMBUIyaIbHOE PA3BUTUE 5 1 bubmoreka [IOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢292

6 HacnencrBeHHOCTh 1 H3MEHYHUBOCTD 8 1.5 bu6mmoreka IJOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292

7 Cenexnust oprann3MoB. OCHOBEI 3 bubmoreka [IOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292

8 PezepBHOE Bpems 1 bubmoreka [IOK
https://m.edsoo.ru/7f41c292

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4




11 KVIACC

Ne HaunMeHoBaHue pa3/iesioB U TeM MPOrPaMMbl KoandyecTBo 9acoB c11(0) 4
n/n Bcero KonTpoabHbie IpakTnyeckune
padoThI padoThI
1 OBOJIIOIUOHHASA OHOIOTHS 9 1 bubmauoreka LIOK
https://m.edsoo.ru/7f41cc74
2 BozHrkHOBeHME 1 pa3BUTHE )KU3HU Ha 3eMiie 9 0.5 bubmoreka [JOK
https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 bubnuoreka IJOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U KOIOTMYECKHE CUCTEMBI 9 bubnuoreka IJOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpems 2 bubmoreka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




INOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne Tema ypoka KoJsinuecTBO yacoB L OP JonoTHUTEJIBbHO
n/m Bcero | Kourpoabnbie | IIpakTHyeckue
padoTsbI padoThI
1 buonorus B cucreme Hayk 1 bubmmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Meronpl O3HAHMS SKMBOW IIPUPOJBI. 1 0.5 Hcnonp3oBanue TP
enomsosane. pasmasx Meronos Butimaorexa LIOK
npH — SHOTOIICCKIX https://m.edsoo.ru/863e6122
00BEKTOBY
3 buonoruyeckue cuctemsbl, MPOLECCH U 1 bubmoreka [IOK
WX U3YYeHHE https://m.edsoo.ru/863e6564
4 XUMUYECKHA CcOCTaB KIETKH. Boma u 1 bu6mmoreka IJOK
MUHEpaJbHBIE CON https://m.edsoo.ru/863e674e
5 Benku. CoctaB u cTpoeHue 0enKoB 1 bubmmoreka [JOK
https://m.edsoo.ru/863e6b72
6 DepMeHTHI — OMOJIOTHIECKIE 1 0.5 Ucmonb3oBanue TP
karam3aTopsl. JlaboparopHas padora N:g Bubmiorexa LIOK
I dbyqerme  KaTalHTHYECKOH https:/m.edsoo.ru/863e6b72
AKTHBHOCTH (EpMEHTOB (HA TIpUMEpe
aMUIIa3bl MUK KaTaJiasbl)»
7 VYrneBonsl. JInnuasl 1 Bbubnuoreka IJOK
https://m.eds00.ru/863e6870
8 Hyxneunnossie kucinorsl. ATO 1 bubmmoreka [JOK
https://m.edso0.ru/863e6d5c¢
9 Hctopust u MeToapl M3Y4EHHs KIICTKH. 1 bubmmorexa LJOK
Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka xak 1ieoctHas KkuBasi CHCTEMA 1
11 | CTtpoeHHe OSyKapHOTHYECKOH  KIJIETKH. 1 0.5 bubmmorexa LJOK Ucnons3oBanue TP

JlaboparopHast pabora Ne 2 «M3yuenue
CTPOEHHS KJIETOK PACTEHHH, >KMBOTHBIX,

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢




rpuboB 1 OaKkTepuil MO MUKPOCKOIIOM Ha
FOTOBBIX  MHKpoOOpenaparax H  HX
OIMCaHUE»

12 | OOMeH BelecTB UK METa0OIU3M bubmauoreka LIOK
https://m.eds00.ru/863e766¢
13 | ®orocunHTEe3. XEMOCHHTE3 bubmauoreka LIOK
https://m.edso00.1ru/863e7c98
14 | DHeprerudeckuii oOMeH bubmoreka [JOK
https://m.edsoo.ru/863e7aae
15 | )KusHeHHBIH 1K KIeTkH. JleneHue 0.5 Hcnonwzopanue TP
N 3 cHaGmonee w0 5 Koo Butimaorexa LIOK
- https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIlKAa JIyka Ha TOTOBBIX
MHKpOITperapaTax
16 | buocunTes Oenka. Peakuust MaTpu4HOrO bu6mmoreka LIOK
CUHTE3a https://m.eds0o0.ru/863e¢796e
17 | Tpaucnsuus — OHOCHHTE3 OejIKa bubmoreka [IOK
https://m.edsoo.ru/863e796e
18 | Heknerounsie (hOpMbI JKU3HU — BHPYCHI bubmoreka [IOK
https://m.edso0o0.ru/863e7540
19 | ®opMbI pa3MHOXKEHHUST OPTaHU3MOB bubmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Meiios bu6mmoreka LJOK
https://m.edsoo.ru/863e7f4a
21 | OOpa3oBaHHe ¥ Pa3BUTHE TIIOJOBBIX 0.5 Ucnons3oanue TP
JKIJ;%T(?;TOPHM pabora %Hzﬂzﬁa: peeHHHHeé bubmorexa [IOK
i v https://m.edsoo.ru/863e81b6
CTPOCHHUSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITperapaTax
22 | UupuBuyalbHOE pa3BUTUE OPTaHU3MOB bubmmorexa LJOK
https://m.edso0.ru/863e8436
23 | 'eneruka — HayKa O HACJIEACTBEHHOCTHU bubmmorexa LJOK
1 U3MEHYHUBOCTH https://m.edsoo.ru/863e8612
24 | 3akOHOMEpPHOCTHU HaCJIEAOBaHUS bubmoreka IIOK




MIPU3HAKOB. MoHorubpuaHoe
CKpeIIUBaHue

https://m.edsoo.ru/863e8878

25 | luruOpuaHoe  CKpemMBaHHE.  3aKoH 1 Bbubmoreka LJOK
HE3aBHCHMOTO HACJIE0BaHNs IPU3HAKOB https://m.edsoo.ru/863e89a4
26 | CremieHHOE HACIEOBaHUE IPU3HAKOB. 1 0.5 Ucnonb3oBanue TP
JlaGoparopHast padora Ne 5 «M3yuenue
pe3yNbTaToOB MOHOTHUOPHUTHOTO u bubmuoreka IJOK
JTATHOPHUTHOTO CKpEeIUBaHUS y https://m.edsoo.ru/863e8c60
JP030(HJIBI Ha TOTOBBIX
MHUKpOITperapaTax»
27 | I'enernka Tosja. HacnegoBanue 1 bubaunoreka [IOK
MIPU3HAKOB, CLETIEHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
28 | U3MeHYHnBOCTS. Henacnencrsennas 1 0.5
M3MeHUNBOCTh. JlabopaTopHast pabora Ne
6. N3yuenue MO (DUKAITMOHHON bubmoreka [IOK
W3MEHYHBOCTH, MTOCTPOEHHE https://m.edsoo.ru/863e8efe
BapHAIlOHHOTO psila W BapHALMOHHOMN
KpUBOII»
29 | HacnenctBennas W3MEHYHUBOCTbD. 1 0.5 Ucnons3oanune TP
JlaGoparopuas pabora Ne 7. «AHamu3 bubmoreka [IOK
MyTauuid y Apo30(uiabl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOITperapaTax»
30 | I'eHermka 4JenoBeka 1 bu6mmoreka LJOK
https://m.edsoo.ru/863e8d78
31 | OGoOmmenune 1o TemMe 1
«HacnencTBeHHOCTP W M3MEHYMBOCTH
OPTaHHU3MOB)
32 | Cenekuus Kak HayKa U MPoOLECcC 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9214
33 | Meroapl W JIOCTIDKCHHS  CEISKIIUH 1 Bbubnuoreka IJOK
pacTeHui U >KUBOTHBIX https://m.edsoo.ru/863e9214
34 | buorexHOIOTHUsA KakK OTpaciib 1 bubmnoreka [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I1O 34 4

[NPOI'PAMME




11 KVIACC

Ne Tema ypoka KoanuecTBO 4acon 1 OP JdomosHuTEIBHO
n/m Bcero | Kontpoabnbie | IlpakTHyeckue
padoThI padoThI
1 DBOIIONUSA U METOJIBI €€ U3yUeHUs 1 bubaunoreka [IOK
https://m.edsoo.ru/863ea20e
2 | Ucropusi pa3BUTHS TIpEICTaBICHUNH 00 1 bu6nuorexa LIOK
SBOJTIOITUHN https://m.edso00.ru/863e9570
3 Muxkpo3Bosonus 1 bubmmoreka [IOK
https://m.edsoo.ru/863e9cle
4 [Momynsitusa Kak 3JIeMEHTapHas eIWHHIIA 1 0.5 bubmmoreka [JOK Hcnons3oBanue TP
BHJa W 3Bomonun. JlabopaTopHas pabora https://m.edso0o.ru/863e99c6
No 1 «CpaBHeHHE  BHUJOB o
MOP(OTOTHIECKOMY KPUTEPHIO»
5 JBrxyiue CHUJIBI (amemeHTapHbBIE 1 bu6mmorexa [IOK
(hakTOPBI) PBOITFOITIH https://m.edsoo.ru/863e9da4
6 | EcrecTBeHHBIH 0TOOP U €ro hOpMBI 1 bubmuoreka I[IOK
https://m.edsoo.ru/863e9ed0
7 PesynpraTht ABOJTIOIIHH: 1 0.5 bubmuoreka 1HOK Ucnonp3oBanue TP
MPUCIIOCOOJIEHHOCT ~ OPraHM3MOB  H https://m.edsoo.ru/863e9fde
BupooOpa3oBanue. JlaboparopHas padora
Ne 2 «Ommcanme MPUCTIOCOOIECHHOCTH
opranmdMa © €€  OTHOCHTEIHHOIO
XapaKkTepa»
8 HarmpagiieHus u myT MaKpO3BOJIIOIIIHT 1 bubmmoreka [IOK
https://m.edsoo.ru/863e9cle
9 | HeoOpaTuMoCTh 3BONIOLIUHU 1
10 | Ucropus xu3Hu Ha 3emiie U METOAbl €€ 1
M3y4eHus
11 ['unore3pl MNpPOUCXOXKIEHUSA JKU3HU Ha 1 Bubnuoreka IJOK
3emiie https://m.edsoo.ru/863ea5a6
12 | PazBuTme *W3HM Ha 3emile MO dpaM U 1 Bubmmorexa LIOK
nepuoiam https://m.edsoo.ru/863eabbe
13 OCHOBHEIE JTaIIbl SBOJIIOLIUHT 1 0.5 Bbubnuoreka [JOK




pPacTUTENBHOIO M JKMBOTHOTO  MHMpa.
[Ipaktuueckas pabora Ne 1 «M3ydyenue
HCKOIMaeMbIX  OCTATKOB  pacTeHUl U
YKUBOTHBIX B KOJUTEKLIMSIX)»

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

14 | CoBpemeHHast cUCTeMa OPraHUYEeCKOIo bubmmoreka LJOK
MHpa https://m.edsoo.ru/863ea48e
15 | DBomtonus yenoBeka (aHTPONOTreHe3) bubmmoreka LJOK
https://m.edsoo.ru/863eac2c
16 | JBmwxymue CHUITBI (paxropsr) bu6nuorexa LIOK
aHTpOIIOTeHeE3a https://m.edsoo.ru/863ead44
17 | OcHOBHBIE CTa/IM1 IBOJIOIMH YEITOBEKA
18 | UemoBeweckne pacsl W IPHUPOIHBIE bubmuoreka 1HOK

aganTalmy 9CJI0BCKa

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

19 | PesepBupiii ypok. OOoOmieHue mo teme
«Bo3HukHOBEHNE U Pa3BUTUC KXKU3HU Ha
3emie»
20 | Dxonorus Kak HayKa
21 | Cpenpl oOOWTaHHS M 3KOJOIMYECKHE bubmmoreka IHOK
(haxTophI https://m.edsoo.ru/863eafec
22 | Abuorudeckue akropsl. JlaGopaTtopHas 0.5 bubmuoreka 1HOK
pabora Ne 3. «Mopdonoranaeckue https://m.edsoo.ru/863eb10e
0COOEHHOCTH pACTeHHWH W3 Pa3HBIX MeECT
oburanus». JlabopatopHas padora Ne 4.
«BrusHue cBera Ha POCT W pa3BHUTHE
YEpPEHKOB KOJIEYCa
23 | buorndeckre GhaKkTOPsI bubnmoreka [IOK
https://m.edsoo.ru/863eb348
24 | DKOIOrnYecKue XapaKTEPUCTUKHU 0.5
nomymsnud. [Ipaktrueckast pabora Ne 2
«IToacu€r MIOTHOCTH MOMYJIALMA Pa3HbIX
BHJIOB PAaCTEHUI
25 | CoobmiecTBa OpraHU3MOB — OHOIEHO3 Bubnuoreka IJOK
https://m.edsoo.ru/863eb46a
26 | DKOMOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubnmorexa [IOK

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




27 | OCHOBHBIE  TOKa3aTENU  SKOCUCTEMBI. 1 bubnuoreka [JOK
Okonornyeckue nupamuael. CBoiicTBa https://m.edsoo.ru/863ebSfa
skocucreM. Cykueccus

28 | [IpupoaHbie YKOCUCTEMBI 1

29 | AHTpONOreHHbIE SKOCUCTEMBI 1

30 | Buochepa — rioOanbHAsS 3KOCHCTEMA 1 bubmuoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe

31 | 3akoHOMEpPHOCTH CyIIIECTBOBAHMUS 1 bubmmoreka [IOK
ouocheps https://m.edsoo.ru/863ebd16

32 | YenoBeuecTBO B Orochepe 3emiu 1

33 | CocymiecTBOBaHHNE MPUPOIBI u 1 bubmmoreka [IOK
YeJI0BEYEeCTBA https://m.edsoo.ru/863ebale

34 | «CoobmectBa 17§ 9KOJIOTHYECKHE 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 2.5

[NPO'PAMME
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