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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMmbl MO OWOJIOTHH TEOPETHYECKYIO OCHOBY JUISL OTPE/ACICHUS
MOJIX0A0B K (popMUpOBaHHIO cojepkaHuig ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosiokeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUsT U TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, MOJIOKEHHS 00
o0MmMX HEeIsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanuu, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEUYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSM, ONIPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
OHoJIOTHH U € CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS ¥ Pa3BUTUs OOyJarOmUXCs CpencTBaMu ydeOHoro mpenmera «buosmorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YI€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENLHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaromMNXCs.

B mnporpaMme 1o OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JEATEIHLHOCTH/YIEOHBIX NEHCTBUI 00YJaIONUXCs 10
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guosnoruu (10—11 kmaccel, 0a30BbIi ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B HW3YYeHHH OHOJIOTHH, Oiarofaps dYeMy B HEH NpoCMaTpHBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MIPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoiHoi cpene. [loaTromy Hapsiay ¢ H3y4eHHEM OOIEONOIOTHYECKIX TEOPHIA, a TAKKE 3HAHUIN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra MU CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYyYE€HHBIX 3HAHUI
B IIOBCEJHEBHOM JKM3HHM [UIsl pELICHUS MPHUKIATHBIX 337a4, B TOM 4HCIE: MPOPUIAKTHKU
HACJIEJICTBEHHBIX  3a00JIEBAHUN  YEIIOBEKa, MEJUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKPY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHUS K IPUKIATHONW HAMpPaBICHHOCTH y4eOHOTO
npeaMera «buosnorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeYeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCA K W3MEHEHUSM JWHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCsA NPEJCTABICHUNH O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTINUUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOHM MPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOI MPUPOJIE U YETIOBEKY.

bonpimioe 3HaueHme OHWONOTHS UMEET TaKXkKe s PElIeHHs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
OMoNOTHH 00eCTIeYBAET YCIOBUS 17151 JOPMUPOBAHUS HHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
U UHOOPMAIMOHHBIX HABBIKOB, OCTETHUECKON KyIbTYphl, CIOCOOCTBYET HMHTErpalluu
OMOJIOTMYECKUX 3HAHWKA C TPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢busuku, xumun u reorpaduu. HazBaHHbIe MOJNOKEHUs O MPEAHA3HAUYCHUU Y4eOHOTO MpeaMeTa
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«buosorus» cocTaBUI OCHOBY JUIsl ONPEACIICHUS I0JIX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIep>KaHUsl, IPEJCTABICHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAX0Aa, B COOTBETCTBUM C KOTOPHIM OOYUYarOIIUECs JOJIKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOM KU3HU U MPAKTUIECKOU nesTenbHocTH. Oco00e MECTO B 3TOH CHUCTEME 3HAHUU
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIIUN OMOJIOTMYEeCKOTO 00pa3oBaHMs.

CTpyKTypupOBaHHUE COJIEp)KaHHUS Yy4eOHOTO Marepuana B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
YKUBOU MPUPOJIBI, 0 €€ YPOBHEBOW OPraHMU3AIMH U SBOJIIOIIMU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHoro mpenMera «buosorus» BBIIEICHBI CIEIYIONINE COAepKaTeabHble JIMHUM: «buomorus
KaK Hayka. MeTo/ bl HaydHOTO Mo3HaHus», «KieTka kak Omosnorudeckas cucrteMay, «Opranusm
Kak Omoisiornueckas cucrema», «Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa», « BOJIOLUS
YKUBOU TIPUPOJIBD, « IKOCUCTEMBI M MPUCYIIINE UM 3aKOHOMEPHOCTH».

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB KHBOW MPUPOJIBI M PEIICHUS Pa3TUIHBIX )KH3HEHHBIX MPOOIIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YyJaIOIIMMHUCS CUCTEMbI 3HaHUN 0 OO0 HMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWiaX, CIYyKal[uX OCHOBOM s  (QopMUpOBaHUS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0BaHUSAX B OMOJIOTHH;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmel KyiabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dbopMupoBaHre y OOYYarOIIUXCS YMEHHH WIUTIOCTPUPOBATh 3HAUYE€HHUE OHOJIOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
He00XoIuMOCTH OEpEeKHOTO OTHOIICHHSI K HEel, COOMIOJICHHS ATUYECKUX HOPM IPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

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

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCJIEJICTBUI CBOEH JEATEIHbHOCTH 1O OTHOIIECHUIO K OKpYXKarollel cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM YpOBHE,
SABIISETCA 00S3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISAIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

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



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMHUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Mertomp! MO3HAHUS KUBOM IPUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKE, H3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHuss Ouonoruu. OTanune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTAB KJIETKU. XUMUYECKUE IEMEHTBI: MAKPOIEMEHThI, MUKPOAJIEMEHTBHI.
Bona n MuHepanbHbI€ BelleCTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 0ekoB. AMHHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIC AMHHOKUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIuM OEITKOB.

@®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBosl: MOHOCaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, leIoo3a). buomorndyeckune GyHKIUU
YIJI€BOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHEIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB 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.

Huronorua — Hayka o kierke. KierouHas Teopusi — mpuMep B3auMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka xak nenocrHas xuBas cucrema. OOlue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosexynbl JJHK kak renernueckuil anmapat, cucTeMa CHHTE3a OeJKa.

Tumbl  KIETOK: JyKapHOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKaproTHUecKor KieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMKC, UX (YHKIHH.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. Lluromyazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPUH, IIacTu il [IporcxoxaeHre MUTOXOHAPU U macTua. Buabl
mwiactul. HememOpaHHble OpraHOWIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: saepHas o0ojouka, Kapuoriazma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX DJIEMEHTOB B HEXHUBOW  MPUPOAEH,
«Pacrnpeenenne XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. JTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapruOTHYECKON
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIUmuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHWE ISl TPOBEACHUS HAOIIOICHUH,
M3MEpEeHUH, HIKCIEPUMEHTOB, MUKPOIIpENapaThl PacCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3ydyeHue CTpOCHHS KIETOK PACTCHHM, >KMBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMWisanus (TUIACTUYECKHH OOMEH) |
TUCCUMMIISALUSA (PHEpreThUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Poimb ¢epMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunmu (GoTocuHTE3A.
DddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTe3Upyrolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHepreTuueckoro oomena. I'nmukonus. bpoxenue n
ero Buabl. KucimoponHoe oxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakium wmartpuuHoro cuHre3a. leHernueckas wuHpopmamms u JHK. Peanmmzanus
TreHeTHUYeCKON MHQpOopMaIu B KieTke. [ eHeTH4ecKuit KoJ M ero cBoicTBa. TpaHCKpUMIHUS —



maTtpuunblii cuaTe3 PHK. Tpancnauus — 6nocunres 6enka. Dtambl Tpancisaiuud. KoxupoBanue
aMHHOKHUCIIOT. Pose pubocom B OruocunTese Oernka.

Hexnerounsie ¢hopmbl )ku3HU — BUpYChl. McTopust oTkpbiTus Bupycos (. 1. iBanoBckuit).
OcCoOeHHOCTH CTpPOEHHMS M KM3HEHHOTO IMKIA BUpycoB. bakrepmodaru. bonesnu pactenui,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBaEMbIe BUpycamMu. Bupyc nmMmmynozaedunura uenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza W uHTerpasa. I[Ipodummakruka
pacrpocTpaHeHusI BHPYCHBIX 3a00JICBaHUM.

JdemoHncTpaumnu:

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

Tabmumer  w cxembl: «Tunel  muTaswmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
GyHKIMOHMpOBaHHEe TeHa», «CuHre3 Oenka», «l'eHeTnueckuid kom», «Bupycs»,
«baktepuogarn», «Ctpoenne u xusHeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmukarus JTHK».

Ob6opynoBanue: moaenu-anmmukanuu «Yasoenue [IHK u tpanckpunimms», «buocunres
6enka», «CTpoeHune KIeTku», Moaens cTpykTypsl JTHK.

Tema 5. PazMHoOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wian KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIIOMIHBIM U TarIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenue knetkn — Muto3. Cragnm muto3a. [Iponeccel, mpoucxoasaiue Ha pa3HbIX CTaAUSAX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemasi ru6esb KJIETKH — aloTo3.

dopMbl pa3MHOXKEHUS OPraHU3MOB: OecIIoyI0e U oJI0Bo€e. Buibl 6ecronoro pa3MHOKEHHS:
JIeJICHUE HaJBOE, NMOYKOBAHHWE OJHO- U MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHE, BErE€TaTUBHOE
pasMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHHUE OPTaHU3MOB, €r0 3HAYEHUE NI CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. IloBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y KUBOTHBIX. [10sI0BBIE JK€TIE3BI:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WnnuBuayansHoe paszButue (OHTOTeHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUS Y IO3BOHOYHBIX JXUBOTHBIX: JApOOJICHHE, racTpylslus,
opranorenes. IloctamOpuonansHoe pa3BuThe. THIlbl TOCTIMOPUOHAIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHMe cpeiabl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CHOCOOHBIE
BBI3bIBAaTh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHnii. OHTOr€He3 IIBETKOBOI'O PACTEHHUA: CTPOEHUE CEMEHH, CTalnun
pa3BUTHSL.

JdeMoncTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOJOTBOpEHHE Y
LIBETKOBBIX PACTECHMIT», «BereTratnBHOE pa3sMHOXKEHUE pacTeHU», «/leneHue KiIeTku GakTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHne xpomocomsl», «KieTouHslil mukm», «Perumkanus
JTHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pazButue», «l'aMeTorenes y MiIeKOnUTaIOINUX
U 4eJI0BeKa», «OCHOBHBIE CTAJUM OHTOIEHE3a.



O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MICKOMUTAIOIIETO,
«Sinekerka miekonuTaronero», «Kapuokunes B kiieTkax KOpelika Jyka», MarHUTHast MOJIEIb-
anmuukanys «Jlenenue xierkny, moaens JJHK, Mogens merada3zHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «HabmroneHne MuTo3a B KJI€TKaX KOHUYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparoprass pabota Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTUs TeHETHMKH. PoJjib LUTONIOTMM U
AMOPHOJIOTUN B CTAHOBJICHHH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TOHATH. [ eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUs  MPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHO€e CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKosIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculierieHus npu3HakoB. [mmnore3a umcrtoTel ramer. [lomHoe u
HETIOJTHOE TOMUHUPOBAHUE.

JurnbpugHoe  CKpeluBaHWE. 3aKOH HE3aBUCHMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp3oBanme aHATM3UPYIOMIETO CKPEIIUBAHUS JJIs ONIPECIICHNsI TEHOTHIIA 0COOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemnjeHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKNE KapThl.

I'enernka nosa. XpoMOCOMHOE OMpeeseHne noja. AyroCOMblI U MOJOBBIE XPOMOCOMBI.
['omoramerHele M TreTeporaMeTHble OpraHm3Mbl. HaciiemoBaHue INpU3HAKOB, CLEIUVIEHHBIX €
ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIECTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAIMOHHOW H3MEHYMBOCTH.
Bapuaunonsslii psan u BapuanmonHas kpusas. Hopma peakuuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnas, uiyM reHoTUNHYECKas, U3MEHUUBOCTh. KoMOUHATHBHAS M3MEHUUBOCTbD.
Meiio3 u T10NOBOM mpolecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalnMoOHHas
n3MeHunBOCTh. Kitaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennbsle ¢akTopbl. 3aKOH FOMOJIOTMYECKUX PSAIOB B HACIEICTBEHHOM
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T'€HETUKH YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOICHETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpPENeIeHUE TIEHOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHuEe, B ToM uucie ¢ nomoineto I1I[P-ananusza. HacnenctBennsie 3a0oieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIMMBI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JEUEHUS TeHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHHE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

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



Tabmuuer 1 cxembl: «MOHOTHOPHUHOE CKPEUIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro IUTOI€HETUYeCKass OCHOBa», «3aKOH YHCTOThl TaMeT»,
«urubpunnoe ckpeuiuBanuey», «LluTonornyeckre OCHOBBI TUTUOPUAHOTO CKPEIIUBAHHS,
«Meiio3», «B3aumoaeiicTBue aluIeIbHbIX T€HOBY, «['€eHeTHYeCKre KapThl pACTEHUM, dKUBOTHBIX U
yenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTHU HACJIENOBaHUS, CLEIUIEHHOIO C IIOJIOMY,
«KapuoTunsl 4YeloBeKa W JKUBOTHBIX», «Buabl wu3MeHuunBocTH», «MoaudukauoHHas
U3MEHUUBOCTbY, «HacnenoBanue pesyc-gpakropa», «l'eHeTHka rpynn KpoBu», «MyTalMoHHas
U3MEHUYUBOCTD.

ObopynoBanue: MozenHu-ammuIMKanud «MoHOTHOpUAHOE CKpemuBaHue», «HemomaHoe
JOMHMHUpOBaHUe», «/luruOpunnoe ckpeuiuBanue», «llepekpéct XpomMocom», MHKPOCKOIN U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPbUTLEB M OKPACcKH Teja), repOapuit
«I"'opox MoCeBHOW».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast pabota Ne 5. «3ydyenue pe3yabTaTOB MOHOTHUOPHIHOTO U JTUTHOPH THOTO
CKpEILMBAHUS Yy IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTax.

JlabopaTtopnast pabota Ne 6. «3yueHne MoauPpUKaAIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

Jlabopatopuass pabora No 7. «AHanmm3 wMytanmmid y JApo30(HIIbI HAa TOTOBBIX
MUKpOTpernaparax».

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

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa U mpoluecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBuiioBa 0 1eHTpax MNPOUCXOXKJIEHUS U MHOrooOpaszusi KyJbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHBIC METOJbI CENeKIMH. MacCOBBIM M MHIAWBUAYAIbHBIM OTOOPHI B CEJICKIIMHU
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras muans. CkpenMBaHue YUCThIX TUHUH. ['eTeposuc, mim rudbpuaHas cuia. HepoacrBenHoe

CKpemiuBaHue — ayrOpuauHr. OtganénHHas rubpuauzanus u e€ ycnexu. ckyccTBeHHBIHM
MyTareHe3 W TOJy4eHHE TMOJUIUIONI0B. JIOCTHXKEHUsI CeNIeKIMU PACTeHHH, >KUBOTHBIX U
MHUKPOOPIraHHU3MOB.

buoTtexHosnorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HMHXKEHEpusA. OTalbl CO3JAHUS
pekomOunantHor JIHK wu Ttpancrennsix opranum3moB. Kierounas wumxenepus. Kierodnsie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHu. KiloHMpoBaHue BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHEe M JTHYecKue mpodimembl. MO —
TEHETUYCCKH MOAU(DHUIIIPOBAHHBIC OPTAaHU3MBI.

JemoHcTpauu:

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

Tabmuipel u cxembl: kapra «LIeHTpbI HPOUCXOXKIEHUS M MHOTO00pa3us KyJIbTYpPHBIX
pactenuii», «llopoabl 1OMaNIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunuzamnus», «Paborel akamemmka M. @. HBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JJOB U KOPHEIUIOAOB AMKUX (OPM U KyAbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHKEHHUS CENeKIIMM PACTeHH W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBINA yJaCTOK, B TETJTUYHOE
XO03SIICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KVIACC



Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennoceliky BO3SHUKHOBEHU S 3BOITIOLMOHHOMN TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BrusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CupnerenbcTBa 3BoJIOLMU. [[aneoHTOIOrHYECKUE: TOCIIE0BATEIbHOCTD MOSBIECHUS BUJIOB
B TAJICOHTOJIOTHYECKON JeTomucH, rnepexoaHbie ¢Gopmbl. buoreorpaduyeckne: cxoncTBo u
paznmuune hayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3iuusi SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuoKymue Cuibl SBOJIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH pPECYpCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, OOpb0a 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosonuu (CTD) u e€ 0OCHOBHBIE MOT0KEHHUS.

Muxkposostorus. [lomynsius Kkak equHuIa BUAa U 3BOJIOLUH.

JiBuxymue cuiibl (akTopbl) 3BOJIOUMK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAsI N3MEHYUBOCTD. [lomynsiuoHHbIe BOJIHBI U Apeiid reHoB. M3omsmus 1 MUrpanus.

EctectBennsiii oTOOp — HampaBisionuil ¢gaxtop sBojtonud. DPOpPMBI €CTECTBEHHOIO
oTbOopa.

[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonuH. [IpuMepsl mpucnocoOneHuit
y Opranu3mMoB. ApoMop(}o3bl U UANO-aAANTALUH.

Bux u BupooOpazoBanume. Kputepum Buma. OcHOBHbIe (OPMBI BHI000pa30BaHUSA:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opMbl 3BOJIIOLUU: (pUIETUYECKas, AUBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpatumocTs 3Bosonuu.

[Tpoucxoxaenue oT HEeCIeUATN3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTABHAS paIdaliys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, D.
I'ekxens, @. Mrouiep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apo/IbIIIy TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «®opmbl 60pbOLI 3a CyliecTBOBaHUE», «ECTeCTBEHHBIN 0TOOPY,
«MHoroobpa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ >KUBOTHBIX», «llomymsnumy,
«MyTaloHHasi U3MEHYUBOCTHY, «ApomMopdo3sl», «Manoanantauum», «O0Imas aereHepanus»,
«IBmxymue cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «bopnda
3a CYIIIECTBOBAHUEY, «[IpucnocoGieHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BHJI000pa30BaHNE», « IKOJIOTHIECKOE BU000pa30BaAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3TUYHBIMU THIIAMH OKPACcKH, HAOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumephl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAeTh «OCHOBHBIE
HaIpaBJICHUS YBOJIIONUNY», 00bEMHas Moieb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAHHOCTH HCKOIAEMBbIX
KUBOTHBIX U pAacTeHMiI», Mojenb anmmkanus «llepekpéct xpoMocom», BIa)XHbIE MpenapaThbl
«Pa3BuTne Hacekomoroy», «Pa3BuTHe nArymku», MuKpomnpemnapaT «J/lpozoduna» (HOpMma,
MyTanuu GOPMBI KPbUIHEB i OKPACKH Tela).



JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

JIaGopatopnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHuzMa u ¢
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4yHble TIpEICTABIICHUS O 3apOXKIACHUHU XWU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHcnepMmus. XUMUYecKas 3BOIIOLUS. AOMOTEHHBI CHHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTATHHOE MOATBEP)KICHUE XUMUYECKON
sBosroniny. HauanbHble aTansl Onosiornyeckoit apostonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpPaHHBIX CTPYKTYpP ¥ BO3HHKHOBEHHE MPOTOKJICTKU. [lepBble KIETKHM M WX 3BOJIOIUS.
dopMHUpPOBAHKUE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oickas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKUM, OPAOBUKCKHUM, CHITYPUUCKUH, T€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa U €€ Iepruoasl: TPUACOBBIN, FOPCKHM, MEJIIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M TreoJiorhdeckux mpoieccoB. OCHOBHBIE 3Tambl HBOJIIOLUU
PaCTUTEIBHOTO M KUBOTHOTO MUpa. ApoMopdo3bl Y pacTeHU U )KMBOTHBIX. [losBIeHNE, pacBET
Y BBIMUPAHUE TPYIII KHUBBIX OPTraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpaKeHue 3BoJIoLMU. OCHOBHBIE CHCTEMATUYECKUE
TPYIIBI OPTaHU3MOB.

OBOJIONMS  4YeJOBEKa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mnpeacraBieHuUd o
MIPOUCXOXKICHUN YeloBeKa. MeToabl u3yueHus antponoreresa. CXoJaCcTBa U pa3inyus 4eloBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeTOBEeKa.

JBwxymue cunbl (paxTopbl) aHTpomoreHe3a. HacnmeiacTBeHHas W3MEHYMBOCTH U
ecTecTBeHHBIN 0TOOp. OOIMIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHI TPya, MBIIIJICHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UETOBEK YMEJbIH,
Uenosek mnpsamoxonadmui, YenoBek HeaHaepTaibckui, YenoBek pasymublid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHUs, 00JIACTh pacHpoOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (eBpazuiickas), HErpo-
aBcTpajouaHas  (9KBaTOpHalibHAasi), MOHTOJOMAHAs  (a3WaTCKO-aMepukaHckas). YUepTsl
MIPUCTIOCOOIEHHOCTH MTPEJICTAaBUTENCH YETIOBEUECKUX Pac K YCIOBUSM CylllecTBOBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Hoptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuisl u cxembl: «Bo3HukHoBeHue ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHHYECKOTro
mupay», «PactutenbHas kinetka», <«KuBoTHas kietka», «lIpokapuoTtuueckas KieTkay,
«CoBpeMeHHasl CHUCTeéMa OpPraHMYecKOoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEepT CTPOECHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKHX HaXOJOK
MPEAKOB COBPEMEHHOTO 4YeloBeKay», «/lpeBHeimme moau», «/peBHue mogm», «IlepBbie
COBPEMEHHBIE JIIOAN», «UeloBeuecKne pach».

O6opynoBanne: wmymspku — «l[Ipoucxoxkaenue denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKU WK M300pakeHUs KaMEHHBIX OPYAHid
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MEepPBOOBITHOTO 4YeNOBEeKa (KaMHH-YOIIEPhI, pyOuia, ckpediia), reoOXpoHOJoTHYecKass Tabmuia,
KoJuteKIMst «@OpMbl COXPAHHOCTU UCKOTIAEMBbIX KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

[TpakTuaeckas padorta Ne 1. «M3ydeHHe HCKOMAEMbIX OCTATKOB PACTEHUHN M KUBOTHBIX B
KOJUIEKLIUSIX).

DKCcKypcusi «OBOJIOLUS OPraHUYEeCKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAay4YHbIH WM
KpaeBeIYECKUI My3ei).

Tema 3. Opranusmsl H OKpY:Kalolas cpeaa.

OKojiorusi Kak Hayka. 3ajauyd M pasfesibl  dKOJIOrMH. MeToabl 3KOJOTHYEeCKHX
UCCIIEI0OBaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUS  OpPraHMW3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  [OYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxosornueckue (akropsl. Kiaccudukanus sK0I0rHYecKUX (PaKTOpOB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpoIoreHHsble. JlelicTBre IK0JIOrnYecKiX (PaKTOPOB HAa OPraHU3MBI.

AbGuotnueckue  QaxkTophpl:  CBET, TeMIlepaTrypa, BIAXHOCTb.  DOTONEepHOIU3M.
[IpucnocobaeHnst OpraHn3MoB K JeicTBUIO abnoTHYeCKuX (pakTopoB. buosornyeckue puTMsl.

buotnueckne  daktoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomneparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHMYECTBO). AMEHCANM3M, HEUTpadu3M. 3HaueHHe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHUKU momynauud. OCHOBHBIE MOKa3aTeNH MOMYJISIUH:
YUCJIIEHHOCTh, IUIOTHOCTh, pOXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamumka
YUCJIIEHHOCTH MOMYJIALMY U €€ Perysiusl.

JdemoHncTpauuu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupoaasie 30HBI 3emim», «Cpenbl OOUTaHHUS OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmymauun», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH MOMYJISLIUN
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Mopdosoruueckne 0COOEHHOCTH PACTCHUI U3 PA3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «[loac4€T MIOTHOCTU MOMYJNSIHMIA PA3HBIX BUIOB PACTCHHID.

Tema 4. Coo01iecTBa M 3K0JI0rH4ecKue CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  Ouoneno3.  CTpykTypbl — OuOIleHO3a:  BHUIOBAfd,
MIPOCTPaHCTBEHHAsA, Tpodudeckas (mumieBas). Bunbi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkonorudeckne cucreMbl (dkocuctemsbl). [lonstue 00 sKkocucreMe U OHOTrEOlEHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBl HSKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrUHM B 3KocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetdh. OCHOBHBIE TIOKa3aTeNd HKOCUCTEMbI: OHoMacca,
MPOIYKIHS. DKOJIOTUYECKHUE MHUpPAMUIbI: MPOAYKIIUH, YUCICHHOCTH, OuomMaccel. (CBoMcCTBa
9KOCHUCTEM: YCTOMYHMBOCTh, CAMOPETYIISIUs, pazputue. CyKkueccus.

IIpupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M PpEK. OKOCHCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3KOCHCTEMBL. buonoruueckoe u
X034iCTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
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buopasznoobpasue kak (akrop ycroitunBocTtu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepuanckoro o 6uocepe. I'panuiibl, coctaB u cTpykTypa 6uocdepst. XKusoe
BemectBO W ero  QyHkmuu. OcobeHHOCTH OHMOchepbl Kak TJI00aJbHOW 3KOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOTEOXMMHYECKHE LHKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTPONIOTCHHBIC H3MeHEeHHs B onocdepe. [modanpHbIe
9KOJIOTMUECKUE TPOOIIEMBI.

CocymiecTBoBaH#e IPUPOJIBI U YenoBedecTBa. CoxpaHeHHe OMOPa3HOOOpa3us Kak OCHOBA
ycroiunBoct 6uocheprl. OCHOBa PAIMOHATBFHOTO YIIPABJICHHS TPUPOTHBIMUA PeCypcaMu U UX
ucnoJib30BaHue. JlOCTHKeHUs: OMOJIOTHM U OXpaHa MPUPO/IbI.

JdemoHncTpaumnu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuipsl u cxemsl: «Ilumessie nenu», «bruoleHo3: cocTaB U CTpyKTypay, «IIpupoaHsie
coobmectBa», «llenu mnutanua», «konoruueckas nupamuaay, «buochepa u uenosexy,
«IKOoCUCTEMA UPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BOJ0EMaY,
«ArponeHo3», «lIpumepHblE aHTPONOTr€HHBIE BO3JCHCTBUA Ha MNPUPOAY», «BaxkHeimue
WCTOYHUKH 3arps3HCHUS BO3JyXa M TPYHTOBBIX BOJ», «[louBa — Ba)KHEWIIAs COCTABIISIOIIAS
ouoctepsr», «Daktopel gerpajauuu  nouB», «IlapHukoBbIl  3ddekT», «DPaKTOpPbI
PaIMoOaKTUBHOTO 3arpsi3HeHus onochepsn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopot azoTa B pupoae».

O6opynoBanue: Moienb-anTuInKanus « Tunmuaabie OMOoIIeHO3bI», TepOapuil «PacTuTensHbIe
cooOiiecTBa», Koyuekuuu «buoreHos», «BpeauTenu BaXKHEMIIUX CENbCKOXO3SHCTBEHHBIX
KYyJIbTYyp», TepOapuu U KOJUIEKIMM PACTEHUH W JKUBOTHBIX, MPHHAJUICkKAIINE K Pa3HBIM
9KOJIOTUYECKHUM T'pynmaM oxHoro Buna, Kpacuas kaura Poccuiickoii deneparun, n300paxeHus
OXpaHsSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.

IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHSA  IIPOI'PAMMBLI 11O
BHUOJIOI'MH HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCd TpeOOBaHHUA K pe3ylbTaTaM OCBOCHHUS
00y4aromuMuCs MPOrpaMM CpeHero oouero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3YIbTATOB OCBOCHHs IpenaMera «bHOJorus» BbIAEICHBI
CIIEYIOIIME  COCTAaBIIAIONIME: OCO3HAaHHE OOYyYaroIMMHUCS  POCCHUHCKON  Ipa)JIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIPEACIEHUIO,
HIMYMEe MOTHBALlMM K OOYy4eHHUIO0 OHMOJOTHMH, LeJIEHANpPaBICHHOE pa3BUTHE BHYTPEHHHMX
yOeXJICHUH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJUIMi pa3BUTHUS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH 00Y4JaIOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
JEeATeNbHOCTH [EHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAMHU, MPUCYIIMMHU CHCTEME OMOJIOTMYECKOTrO
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o0pa3oBaHus, HATMYUE KOJOTHYECKOTO NMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEJTU U CTPOUTH
JKU3HCHHBIC TIJIaHBbI.

JInuHOCTHBIC pe3yIbTaThl OCBOCHHUA IMMPEAMCTA «bnonorusa» JOCTUT'AIOTCA B C€AWHCTBC
yTIGGHOﬁ M BOCHHUTATEIBLHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPaAUIIMOHHBIMU pOCCI/IfICKI/IMPI
COUOKYJIBTYPHBIMH, UCTOPUICCKUMU U NYXOBHO-HPABCTBCHHBLIMU LICHHOCTAMU, NMPHUHATHIMU B
oOmiecTBe TpaBUIaMd W HOPMAaMH MOBEICHHS W CIHOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHWS,
CaMOBOCIIMTAHUA W CaMOPA3BUTHUSA, PA3BUTHUA BHYTpeHHeﬁ MMOo3nIHU JIMYHOCTH, IMaTPpUOTU3MA,
YBaXXEHUA K 3aKOHY U IIPABOIIOPANKY, YEIOBEKY TpyZa U CTapIIEMy IIOKOJIEHHUIO, B3aMMHOIO
YBaXEHMs, OEpEeKHOr0  OTHOIIEHHWA K  KyJbTYpHOMY  HAacleIul0 M TPaAULUIM
MHOTOHALIMOHAJIIBHOrO Hapoaa Poccuiickoi denepannn, MpUpoae U OKPYKAIOLIEH Cpeie.

JImgaHOCTHEIC PE3YIbTaThl OCBOCHUSA y‘~I€6HOFO npeamMeTa «bnonorua» JOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOy4aroUINXCsl pyKOBOJICTBOBAThCSA C(HOPMHUPOBAHHOM BHYTpEHHEN
HO3HIII/ICI>1 JIMYHOCTHU, CUCTEMOU HOCHHOCTHBIX OpHeHTaHHfI, IMMO3UTUBHBIX BHYTPCHHHUX
yOeX/IEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSM POCCHUUCKOTO  O0OIIecTBa,
paCIIupCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B MPOLCCCE pCain3allii OCHOBHBIX
HaHpaBJ'ICHI/Iﬁ BOCTIATATEIIFHOM JACATCIBbHOCTH, B TOM YHCJIE B YaCTH.

1) rpaIaHCKOro BOCIIUTAHMS:

chOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMH  OOy4aromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHUTYUHOHHBIX IIpaB H O6$I33HHOCT€I>1, YBAXCHHUEC 3aKOHA U
IIPaBOIOPALIKA;

TOTOBHOCTH K COBMECTHOI TBOp‘-ICCKOfI ACATCIIBHOCTH IIpU CO3JJaHUHN y‘-Ie6HI)IX ITPOCKTOB,
pEeIICHNN y‘—Ie6HI)IX U IIO3HABAaTCIbHBIX 3a/1a4, BBIIIOJTHCHU N OHMOJIOTMYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO IO OTHOIIEGHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME y4YUTBIBATb B  CBOUX JEWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJIEH C pa3HbIMH yO€XKIEHUSMHU, KYJbTYPHBIMHU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHHUEM;

TFOTOBHOCTb K COTPYJHHMYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHUS Y4eOHBIX,
MO3HABATEIbHBIX U HCCIENOBATENIbCKUX 3a/1ady, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEP>KaHUS;

TOTOBHOCTb K TyMaHUTApHOMN U BOJOHTEPCKON NESATENbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH POCCUICKON IPaXAaHCKOM UJICHTUYHOCTHU, ATPUOTH3MA, YBAXKCHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHO#, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K TPUPOTHOMY HACIEIUIO U TAaMSATHUKAM MIPUPOAbI, JOCTHKECHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIIE;

CIOCOOHOCTH OLIEHUBATh BKJIA]l POCCUMCKIX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OUOJIOTUH,
MOHUMAaHMs 3HAUYeHUs OHOJOTMH B TMO3HAHWM 3aKOHOB MPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ueiHast yoexxJIEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICH Ha
MOPaNbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUUBOTO OYAyIIEro;
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OTBETCTBEHHOE OTHOIICHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKE YMOIIMOHATBHOTO BO3ICHCTBHSI JKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IPOSIBIIATH
KauecTBa TBOPUYECKOU JIMIHOCTH,

5) ¢usuyeckoro Bocnuranusi, GOPMHUPOBAHMS  KYJABTYPbI  310pPOBbSI U
IMOIMOHAJIBHOIO 0JIArONoJIYyYns:

MMOHMMAaHKME U peajn3alus 3J0pOBOro M 0e30macHoro odpasa *Ku3HH (310pOBOE MUTAHUE,
COOJIOICHNE TUTHCHUYECKUX MPABWII M HOPM, COAJTAaHCHPOBAHHBIM PEXKUM 3aHITHH M OTJIbIXA,
peryispHas (QuU3NYeCKas AaKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3JI0POBEIO;

MOHMMAHWE I[IEHHOCTH TIPaBWJI WHAMBUAYAJLHOTO M KOJUICKTUBHOTO 0O€30TacHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHME TIOCIEACTBHA W HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHHs);

6) TpPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYI0JIIO0HE;

TOTOBHOCTH K aKTHBHOU JICSITEITbHOCTH TEXHOJIOTHYECKOM M COIIMAILHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITSIILHO BBITIONHATE TAKYIO JICATCIIEHOCTH;

HWHTEpEC K pasNu4HbIM cdepam NpodeCcCHOHAIBHONW NEATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD Oymymien npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0pa30BaHWIO W caMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUS:

9KOJIOTMYECKHU 11€1ecO000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIIECTBOBAaHUS,

MOBBIIIEHUE YPOBHS SKOJOTMYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITA MJIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX IOCJIEICTBUI 7151 OKpYKaIoLIeil cpeapl;

OCO3HaHHKE TTI00aJIHbHOr0 XapaKkTepa SKOJIOTHUYECKUX MPoOieM U MyTel UX pelleHHUs;

CIOCOOHOCTH MCMOJIb30BaTh MPUOOpETaeMble MPU U3y4EeHUU OUOJIOTHH 3HAHUS U YMEHUS
IIpU pEIIeHUH MNpoOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOIOJIb30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEAEHHUS B MPUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, SKOCHCTEM, Ouochepsl);

AKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIUX BpEd OKpYXKaIoLIeH MPUPOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE AKOJIOTUYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX
JICUCTBUHN U NPENOTBPAIATh UX;

HaJIM4YUe PAa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JESITebHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHON MpaKkTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEeSITeNFHOCTH HKOJIOTUYECKOM HAMIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOINECTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHaliore KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATENLCKON KyIbTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHHS MUPA;
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NOHMMaHUe crnenu@uku OHONOTMM KaK HAyKd, OCO3HaHHMA €€ posii B (OPMHPOBAHUHU
PaMOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3AaHUU LEIOCTHOTO MPECTaBICHUS 00 OKpYKaroeM
MUpE KaKk O €JUHCTBE MpPUPOJb, 4YeJoBeKa U oOIiecTBa, B TMO3HAHWUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPOoOJIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUISI COBPEMEHHOW IMBUIIM3AIMU: 00ECIICUeHUs
HOBOI'O YpOBHSI pPa3BUTHUS MEAMIIMHBI, CO3JJaHHE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble NpooOaeMbl pa3BUTUSL YEJIOBEUECTBA, MIOUCKA MyTeH BbIXOJA U3 INI00ATbHBIX
9KOJIOTMUYECKUX IPOo0sIeM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAllUOHATIbLHOMY
MCTIOJIb30BAHUIO TIPUPOJHBIX PECYpPCOB U (OPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B IMOJIyYEHUH OMOJOTMYECKUX 3HAHWUU B LIEJISAX MOBBIMICHUs 00ILEn
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM YacTU (YHKIHOHAIbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH ONOJIOTUH;

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS JUIsl aHajau3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUH, yMEHHUE Jienatb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4EHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIs pelieHus
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE IIEHHOCTH HAayYHOU NEesTeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHUI0 U C€aMOOOpa30BaHHUIO, K
AKTUBHOMY TMIOJyYEHHIO HOBBIX 3HAHUN IO OHOJOTMUM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylibTaThl OCBOCHUS ydeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYUMble JUId  (POpPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexmpeAMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U creur(UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, SJHEPIHUs,
SIBJICHUE, MPOLECC, CUCTeMa, Hay4yHbIM (haKT, MPUHIIMIL, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHHEe, HAOIIOJCHIE, M3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHUBEpCajibHbIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIE), 00eCIeUHBAIOIIIe
¢dbopmupoBanre (yHKIHOHAIBHONW I'PaMOTHOCTH M COLIMAJIBHOW KOMIIETEHIMU OOydYarouIuxcs,
CIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBI CPETHEro o0Iero oOpazoBaHUs
JOJIKHBI OTPAXKATH:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYecKHe TelCTBUS:

CaMOCTOSITENIbHO (pOpMyNIHUpOBaTh U aKTyalM3UpOBaTh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BATh MTPU OCBOCHUHU 3HAHUI MPUEMBI IOTUYECKOTO MBIILICHUS (aHAIN3a, CUHTE3a,
CpaBHEHHMS, KIacCH(pHUKAIUU, OOOOIIEHHs), PaCKPbIBATh CMBICI OMOJOTHMYECKUX TOHSATUI
(BBLIEISATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHATUSIMH);

ONpeneNsaTh LeNHu JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;
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UCIOJb30BaTh OWOJIOTHYECKUE TOHATUA IS OOBSICHEHHs (AKTOB UM SIBICHHHA >KUBOM
TIPUPOJIBI;

CTPOMTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, e TyKTUBHBIC, 10 aHAJIOT'HH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMaTPUBAEMBIX SIBICHHUAX, ()OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICTIBHBIE CPEICTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUNW B M3Y4aeMbIX OMOJIOTMUYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JINYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePHUaTbHBIX
Y HEMaTepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTb, OIICHWBAaTh COOTBETCTBHE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTETHLHOCTH,

KOODAMHUPOBATh W BBINOJIHATh pPAadOTy B YCIOBUSAX pPEATbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHSI:

BJIAJIETh HABBIKAMH Y4EOHO-UCCIIETOBATENLCKOW W TPOCKTHOM JEATEIEHOCTH, HAaBBIKAMHU
paspenieHns mpooyeM, CoCOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
peleHus MPaKTHYECKUX 3a1a4, TPIMEHEHHIO Pa3IMIHBIX METOJIO0B TTO3HAHUS;

WCTIONb30BAaTh PA3IMYHbIE BHIBI JIEATEIBHOCTH IO TIOTYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAINH, TTPeoOpa3oBaHUIO M NMPUMEHEHHIO B YYEOHBIX CUTYalHsSX, B TOM YHCIE TPU
CO3/IaHUH YYEOHBIX U COIMATIBHBIX TIPOCKTOB;

(dbopMUpPOBaTh HAYYHBIA THIT MBIIUICHHS, BIACTh HAYYHOW TEPMUHOJIOTHEH, KITFOYESBBIMH
MOHATUSMH U METOJIaMU;

CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 33a/Jaud B 0Opa30BaTENbHOUN NEATEILHOCTH H
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh TIPUYMHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady, BbIIBUTATb
TUNoTEe3y €€ peuieHus, HaX0IUTh apryMEHTBI JJIsl 10Ka3aTelIbCTBA CBOUX YTBEP:KJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU peLICHUS;

aHAJIM3UPOBATH MOIYUYECHHBIE B X0O/I€ PELICHHUs 3a/1a4M Pe3yabTaThl, KpUTHUECKU OLICHUBAThH
UX IOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IIEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEACTB U CIHOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO Cpey;

yMeTb TEPEeHOCUTh 3HAaHUS B [IO3HABAaTEJIbHYD U  MpaKTUYEeCKyl oOnactu
KU3HEJCSITENLHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTHHAIBHBIE MOAXOAbI U PpEUICHHUS, CTAaBUTH
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOJIOTHYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANMM3UpOBaTh WHGOPMAIIMIO Pa3NUYHBIX BUIOB U (opm
NPEJCTAaBICHNS, KPUTUYECKU OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl U TNPUMEHATh pa3IMYHblEe METOAbl NPH IOHMCKE U OoTOope
Ononornyeckoit nH(GopMau, He0OX0IMMOH /7Sl BHIIOJTHEHUS YUeOHBIX 3a1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMaJbHYI (OpMy NpeICTaBICHUS OHOIOTHYECKON
nHpopmanuu (cXemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOe);
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WCIIOJIb30BAaTh HAYYHBIH SI3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOTHYECKOU
nHpopManuen: MPUMEHITh XUMUYECKUE, (PU3MUYECKUE W MATEeMaTHYECKHE 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpy, HCIOIh30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH,

BIIQJICTh HABBIKAMU DACIIO3HABAHUS W 3alIUTHl  HWHPOpPMAIWK, WHOOPMAIMOHHON
0€30MMacCHOCTH JTUIHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBAThH B JHAIIOTE
WM JTUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJICHHUS OTHOCHTCIILHO BBITIOJHCHHS Tpe/ylaracMod 3aJa4yd, YyYUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH JAPYTUX YUACTHUKOB JHATIOTA WIIH JUCKYCCHH);

pacro3HaBaTh HEBEpOATBHBIC CpeJCTBAa OOIICHHS, MMOHWMATh 3HAYCHUE COIUATBHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(PIUKTHI U
BECTH TIEPETOBOPHI;

BIIQJICTh PA3JIMYHBIMUA CHOCOOaMH OOIICHHSI M B3aMMOJICHCTBUS, NMOHMUMATh HaMEpPEHUS
JPYTUX JIFOJIEH, TIPOSBIIATh YBAKUTEIBHOE OTHOIICHUE K COOCCETHUKY H B KOPPEKTHOU (opme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIOJIh30BAHUEM S3BIKOBBIX
CpeACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MMOHUMAaTh ¥ WCIOJIE30BaTh NMPEUMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW pabOTHI TIpU
pelieHny OMoJIoruYeckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
($hopM B3aMMOICHCTBHS MIPU PEIICHUN YIEOHOM 3a/1a4u;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ TOCTHUKEHHIO: COCTABIISITh IUIaH IEUCTBUM, pACIPEACIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOW PaOOTHI;

OIICHUBATh KaY€CTBO CBOETO BKJIAJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh UAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTpPATETHYECKOE IIOBEIECHHWE B pPAa3IMYHBIX CHUTYalUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiaeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amusi:

WCIOJIb30BaTh OHMOJIOTMYECKWE 3HAaHUA MJs BBIABICHUA NOpOOJIEeM M HX pEHIeHHUs B
KU3HEHHBIX M YUeOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUH 11EIeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUSIX M IMOCTYINKax MO OTHOIIEHHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBHIO M 3J0POBBIO
OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO AESITEIbHOCTh, BBISABIATH MPOOIEMBI,
CTaBUTh M (GOpPMYyIUpPOBaTH COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEeNbHON MAEATENHHOCTH U
KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTABJISITh TUIAH PELISHUS MPOOIEMBbI C YYETOM UMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEINOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacImupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;
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OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (OPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOH 3PYIUIIMU B PA3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBLHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HABBIKAMH TI03HABATEILHON pe(IIeKCHU KaK OCO3HAaHHUs COBEPIIAEMbIX JEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIN3€E PE3y/IbTaTOB JACATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JIPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmeta «buosnorus» HaydHble 3HaHUSA, YMEHHS U
CrocoObl JEeMCTBUII 1O OCBOGHHIO, HWHTEPIpPETAllMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
NESITENbHOCTH TI0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTYaIUsIX, @ TAK)KE B peallbHbIX dKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX ¢ Onosoruei. B mporpamme
MpeIMETHBIEC Pe3yabTaThl IPEJICTABICHBI IO rOJIaM 00yJYeHHS.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO ipeameTa «buomorusy ¢ 10 knacce nOTKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECTe M POJM OMOJIOTHHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPAMOTHOCTH YeJIOBEKA JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HD, KIIETKA,
OpraHu3m, MeTab0Ji3M (0OMEH BEIIECTB U MPEBPaIlEHUE SHEPTHH ), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBasi ~ OpraHu3alus  JKMBBIX  CHCTEM, CaMOBOCIPOU3BEACHHE  (PEHpPOAYKIUS),
HAaCJEeACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHUE;

yYMEHHME H3JaraTh OHOJOTHYEeCKHE TEeOpHH (KJIETOYHAs, XPOMOCOMHAas, MYTAaI[MOHHAs,
LEHTpadbHas JOorMa MOJIEKYJsipHOU Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yueHus (0 LEHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KYIbTYPHBIX pacTenuit H. U.
BaBwuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHHUS B OMOJOTMU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUW, OpraHu3anmusi MU TMPOBEACHHE OUOJOTUYECKOrO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEX]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUU MOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIIETATh CYIIECTBEHHBIE NMPU3HAKKA BUPYCOB, KJIETOK MPOKApHOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XeMOCHHTE3a, MHUT03a, ME03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, UHIAUBUYATbHOTO Pa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);
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yMEHUE MPUMEHSATH MOJTy4YeHHbIC 3HAHUS ISl OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTICeYeHNUs
0€30IIaCHOCTH CBOETO 3JI0POBbSI M 3I0POBBS OKPYKAIOUIMX JIIOJCH, COONIONCHUS HOPM
IPaMOTHOTO IOBEJCHMUSI B OKpPY)KAIOLIEH INPUPOAHOM Cpele, NOHMMaHUE HEeoOX0IUMOCTU
UCTIOJIb30BAHUS JOCTIKEHUNA COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH U parMoOHaIbHOTO
MIPUPO/IOII0JIL30BAHUS;

YMEHME pEeIlllaTh JJIEMEHTAapHble TIE€HETUYECKHE 3aJadyl Ha MOHO- U JUTHOpHAHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKPELIMBaHUS
JUIS TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKHE pabOTHI, COONOIATh MpaBHia MPH
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPHPETUPOBATh HH(POpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO ITICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJSIPHbIE MaTepUasbl), STHUECKUE ACIIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeameTta «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe M POJM OUOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJI€ POCCUMCKIX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUMN: BUJI, TTOMYJSIUS,
reHoOH A, SBOJIONMS, JBIKYIIHE CHUIbI ((DaKTOpBI) IBOJIIOIUH, MPHUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoneHos, ouochepa;

yMEHHME H3/araTh Ouosoruueckue teopuu (dBoitoumoHHas teopus Y. JlapBuna,
CUHTETUYECKasi TEOPUs SBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBostonuu A. H. CeBepiioBa, ydeHUs: O
6uoctepe B. . Bepnaackoro), onpeneisiTh rpaHULIbI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIONEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEITMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIBI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTE€OIEHO30B M OKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOrO  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BELIECTB U IOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOIIOI €HHBIX U3MEHEHU B
HKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTr€OXMMHUYECKHX ILMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /Il IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEITHEBHOM JKHU3HHU C 11E€JIbI0 00eCreueHHs
0€30IaCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOJEHHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAMMOCTHU
HCII0JIb30BAHUS JOCTUKEHUN COBPEMEHHOM Ouosiorun Ui palMoOHaIbHOIO
IIPUPOOIIOJIL30BAHNUS;
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YMEHHUE pellaTh >JIEMEHTapHble OMOJOrMYECKHE 3a]laud, COCTAaBIIATh CXEMBbI IepeHoca
BELIECTB U HEPIUU B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOIATh MpaBUia IpPU
paboTe ¢ yaeOHBIM U T1a00PATOPHBIM 000PYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHUBATh W WHTEPHPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HMH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh

MOHATUIHBIN anmapaT OUOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoandecTBO 9acoB
Nen/m | Tema ypoka
Bcero KonTtpoJbHbie padoThl IIpakTHyeckne padboThl
1 buonorus B cucreme Hayk 1
Merto1bl TO3HAHUSA KUBOU TPHUPO/IBI.
5 [IpakTuueckas padorta Ne 1 «Vcnonp3oBaHue 1 05
Pa3IUYHBIX METOJOB MPU U3YICHUH
OUOJIOTHYECKUX 00BEKTOBY
3 buonmorndeckue CUCTEMBI, TPOIIECCH U UX 1
HU3y4YCHHE
4 XUMUYECKUHM cOCTaB KIEeTKU. Boga u MuHepaibHbIE 1
COJIH
5 benku. CocTtaB u cTpoeHHue OSIKOB 1
depMeHThI — OMOJIOTHYSCKHE KaTallu3aTOPBI.
5 JlaGopaTtopHnas pabora Ne 1 «M3y4ueHue 1 05
KaTaJINTUYECKOW aKTUBHOCTH (hepMEHTOB (Ha '
MpUMepe aMuJIa3bl HIIA KaTayasbl)»
VYraesoasl. JInnuael
Hyxneunosbie kucinotsl. ATO 1
9 Hcropus u metoibl u3yuenus kinetku. Kierounas 1
TeOpus
10 Kinetka xak neiaocTHas )KUBas CHCTEMA 1
1 CrpoeHune 3yKapuoTUYECKON KIIETKH. 1 05

JlaGopatopHnas pabota Ne 2 «M3yueHue cTpoeHHs
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KJIETOK PacTEHH, )KUBOTHBIX, TPUOOB U OaKkTepuit
I10J] MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax
U UX ONHCAHUE)

12 OOMeH BelecTB Wi METad0IU3M

13 dorocuHTe3. XeMOCUHTE3 1

14 DHepreTudyeckuii ooMeH
JKu3HEeHHBIN UK KIETKHU. JleeHne KIeTKH.

15 Murtos. JlabopaTopuas padota Ne 3 «Habmronenue 1 05
MHTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpErapaTax»

16 buocunTes 6enka. Peakiius MaTpUyHOTO CHHTE3a 1

17 Tpancnsmus — 6nocuHTE3 OENKa 1

18 Hexnerounsie GopMbI )KU3HU — BHPYCHI 1

19 ®dopMbI pa3MHOKEHUST OPTAaHU3MOB 1

20 Meiios 1
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonotBopenue. Jlaboparopuas padora Ne 4 1 05
«3yueHne cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX '
MUKpOTpernaparax»

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB 1

93 I'eneTnka — Hayka O HACJIEJCTBEHHOCTH U 1
W3MEHUYUBOCTH

24 3aKOHOMEPHOCTH HACIEA0BaHUs TPU3HAKOB. 1
MonorubpuaHoe CKpenuBaHue

95 JluruOpuaHoe ckpeniuBanue. 3aKkoOH HE3aBUCUMOTO 1

HacCJICAOBaHUs ITPU3HAKOB
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CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yueHue

26 pe3yabTaTOB MOHOTHOPHIHOTO M TUTUOPUIHOTO 1 0.5
CKPCIIMBAHUS Y IPO30(DUITBI HA TOTOBBIX
MHKpOIIpenapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKoB, 1
CIEIJICHHBIX C TI0JIOM
N3menunBocTh. HeHacneacTBEeHHAsS H3MEHUYHUBOCTD.

28 JlabopaTtopnast padota Ne 6. M3yuenue 1 05
MO (DUKAITMOHHON U3MEHYUBOCTH, IIOCTPOCHHE '
BAPUALIMOHHOTO PsJia U BapUAllMOHHOW KPUBOW»

HacnencrBennas nsmeHuuBocTh. JlaboparopHas

29 pabota Ne 7. «AHanu3 MmyTaruii y 1po30¢uisl Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax»

30 I'eneruka yenoBeka 1

31 PeseprubIit ypok. O6001IEHNE TIO TEME 1
«HacnencTBeHHOCTh U UI3MEHUHUBOCTh OPTaHU3MOBY

32 Ceneknus Kak HayKa M TIpOIiece 1

33 MeTo1bl ¥ JOCTUKEHHUS CEJICKIIUU PACTEHUN U 1
KUBOTHBIX

34 buoTtexHoorus Kak oTpacib MpOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KVIACC

KoanyecTBo yacoB

Ne i/ Tema ypoka
Bcero KontpoabHbie padoThl IIpakTHyeckue padoThl

DBOJIIOLUS U METObI €€ U3yUEHHUSI 1
HcTopust pa3BUTHS MPEACTaBICHUN 00 3BOIONAN
MukposBontonus
[Momynsiust Kak >7eMEeHTapHas eIWHUIA BUIA U

4 sBostonun. Jlabopatopuas padora Ne 1 1 05
«CpaBHEHHE BUJIOB 110 MOP(HOJIIOTUYECKOMY '
KPUTEPHIO»

5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOpHI) 1
SBOJTIOIIH

6 EcrectBennsiii 0TO0p 1 €10 GOPMBI 1
Pe3ynbTathl 3BOIIONUEU: TPUCTIOCOOIEHHOCTD

7 OpraHu3MoB U BUJI000pa3oBanue. JlaboparopHas 1 05
pabota Ne 2 «Onucanue mpucrnocoOIeHHOCTH '
opranu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepay

8 Hampasnienus 1 myTH MaKpoOd3BOJIIOLHH 1

9 HeoO6parumocTh 3BOTIONHAH 1

10 Hcropus xu3Hu Ha 3emiie U METObl €€ U3yUeHUs 1

11 I'unoTe3b! NpOUCXOKACHNS )KU3HHU Ha 3eMIle 1

12 Pa3BuTHe )xn3HM Ha 3eMIIe 110 3paM U IepuoiaM 1

13 OCHOBHBIE ATaIlbl HBOJIOLUH PACTUTEIBHOTO U 1 0.5

&KHUBOTHOTO Mupa. [IpakTnueckas padora Ne 1
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«M3ydeHne UCKONIaEMbIX OCTaTKOB PACTCHUM U
JKUBOTHBIX B KOJIJICKIIMSIX»

14 CoBpemeHHast cucTeMa OpraHn4eckoro Mupa 1
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) 1
16 JiBuxymue cuibl ((pakTopbl) aHTPOIIOTeHe3a 1
17 OcHOBHBIE CTaJMH SBOJIOINH Y€TOBEKa 1
18 YenoBeyeckne packl ¥ MPUPOIHBIE aIaNTalluN 1
9eoBeKa
19 PesepBHblit ypok. O6001IEHNE 110 TEME 1
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 DKoJIoTHS KaK HayKa
21 Cpensl 00uTaHUS U SKOJIOTHYECKUE (DaKTOPhI
Abuotnyeckue dakrtopsl. JJaboparopras padota
Ne 3. «Mopdonornueckne 0COOEHHOCTH pacTEHUI
22 13 pa3HBIX MeCT obuTanus». JlaboparopHas 1 0.5
pabota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE
YEepeHKOB KoJieycay
23 buotnueckue dakTops 1
DKOJOTUYECKHE XapaKTePUCTUKH MOMYISIUH.
24 [IpakTuueckas paborta Ne 2 «I[loacu€t mnoTHOCTH 1 0.5
MOMYJISIIIMI pa3HBIX BUJOB PACTCHHID)
25 CooOriecTBa OpraHu3MoOB — OHOIIEHO3
26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI)
OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI.
27 Okonorundeckue nupamuabl. CBOMCTBA SKOCUCTEM. 1

Cyxkueccus
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28 [IpupogHBIE 3KOCHUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rinobanbHas sxocucTeMa 3eMITn 1
31 3aKOHOMEPHOCTH CyIIecTBOBaHUS Onochepbl 1
32 YenoseuecTBo B Onochepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI U YEIOBEYECTBA 1
34 PesepBubiit ypok. O600meHue Temsr «Coo0diecTna 1
1 DKOJIOTHYECKHE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5
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