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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MpPOrpaMMbl MO OHOJOTMHM TEOPETUYECKYI0 OCHOBY ISl ONpPE/EICHUs
NOJIX0/0B K (OPMUPOBAHMIO COJepkKaHUs YydeOHOro mpenmera «buonorus» cocTraBWIM:
koHuenrtyaibHbie nonokeHus ®PI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJEH, COACp)KaHMs,
pe3ynbTaToB O0yudeHHUss U TPEeOOBAHUW K YPOBHIO NMOATOTOBKH BBIMYCKHHMKOB, MOJOXEHHUS 00
O0IMUX LEeNSIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpaszoBanusi B Poccuiickoit @eneparyn, a TakKe MOJIOKECHHUS O CHeluduKe OnoIoruy,
e¢ 3HaUYCHHWU B TO3HAHHM JXUBOH MPUPOABI M 0OECIEeUeHUH CYIIECTBOBAHHUS YEIOBEUYECKOIO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOXKEHHIM, OINpPEAeTICHbl OCHOBHBIE (DYHKLIUU MPOTrpamMMbl
1o OMOJIOTHH U €€ CTPYKTypa.

[Tporpamma mo OGuonoruu Jaét MpeCTaBICHUE O IENIX, 00 00mell cTparerun o0ydeHus,
BOCIIMUTAHUA M Pa3BUTUS OOy4aromMXcs cpeicTBaMu ydeOHoro mpeamera «buoiorus»,
ompezenseT o00s3aTeNbHOE TMPEIMETHOE COAEp)KaHHEe, €ro CTPYKTYpPY, paclpeaeieHue Io
paszenam W TeMaM, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh M3yUeHHs Y4eOHOro MaTepuala C
yUETOM MEXKIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH 00pa30BaTEILHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIUXCA.

B mnporpamme 1o OHOJIOTMM TakKe YYMUTHIBAIOTCS TpPeOOBaHUSA K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEIMETHBIM pe3ysibTaTaM OO0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4C€OHO-TI03HABATEIbHOM JIEATEIBHOCTH/YUCOHBIX ACHCTBUI 00YYAIOUIMXCS 110
OCBOEGHHIO COJIeP )KaHUS OMOJIOTUYECKOT0 00pa30BaHusl.

B mporpamme mo Ouosorun (10-11 kimaccel, 0a30BbIii YPOBEHb) pEaJM30BaH MPUHIIMIT
NPEEMCTBEHHOCTH B HW3Yy4YeHUH Owuonoruu, Omarojaps dYeMy B HEH NpOoCMaTpUBaCTCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (JOPMUPOBAHHEM E€CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HH U OEpeXHBIM OTHOIIEHHEM K OKpYy)Karolen
npuponHoil cpene. IloaTomMy Hapsiay ¢ M3ydeHHEM OOIIEOMONIOTMYECKHX TEOpHM, a Takke
3HAHHUIA O CTPOSHUM KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIECCOB B MporpaMMe MO OWONOTHH YAENEeHO BHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HaHHWH B TOBCEIHEBHOM KU3HU I PEIICHNUS MPUKIAAHBIX 337124, B TOM YHCIe: MPOPUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHWI  YeNIOBEKa, MEAMKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHUS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pa3HOTO TOBEACHUS B OKPYXKAIOMIEW MPUPOJHON Cpere,
aHaNIM3a BIMSIHHUS XO3AWCTBEHHOHN NEATEIhHOCTH YelOBEKa Ha COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHS K TPUKIATHOW HAMPaBICHHOCTH y4eOHOTO
npeaMera «buosiorus» NpoAUKTOBAaHO HEOOXOJIMMOCTbIO 0OECTIeUeHHs YCIOBUM ISl PEIlIeHuUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOTHYECKOT0 00pa3oBaHusl, KOTOpasi MPe/roiaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JTHMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Bbuonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUsI 3aHUMaeT BaxxkHoe Mecto. OHa
oOecnieunBaeT (QopMUpOBaHUE Yy OOY4YaIOIIMXCS MPEJICTaBICHUA O HAay4dHOM KapTHHE MUpa,
pacmupsieT ¥ 00001aeT 3HaHUS 0 )KUBOU MPUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHMW3alliil M OHBOJIOIMH, CO3AaéT YCIOBHUS [UIsl. TO3HAHUS 3aKOHOB JKHUBOW TMPUPOIHI,
dbopmupoBaHUsT (QYHKIIMOHATBHON TPAaMOTHOCTH, HAaBBIKOB 3[I0OPOBOTO M Oe30macHOro oOpasa
KHU3HU, SKOJIOTHISCKOTO MBIIIJICHHSI, [IECHHOCTHOTO OTHOIIICHUS K KHUBOW MTPUPOJIC U YEITIOBEKY.



Bonpmioe 3HaueHWe OHWONOTHS WMEET TaKXKe I PEIICHUs BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIero oOpa3oBaHmsl, ColMann3anuu ooyqaronuxcs. M3yuenue
Ounoaorun obecrnieunBaeT YCIIOBHS JUTSt dbopMupoBaHus VMHTEJUIEKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTECTHUECKON KYJIBTYpPbHI, CIOCOOCTBYET
WHTETpaIy OMOJIOTHYECKUX 3HAHWUU C MPEJCTAaBICHUSIMH W3 APYTUX Y4YeOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpanHble MOI0XKEeHUS O IpeAHA3HAYCHUU Y4eOHOTro
npenMera «buonorus» COCTaBWIM OCHOBY [UIsl ONpENEIeHHS MOAXOJI0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €TO COACPIKAHMUS, IIPEICTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OTt60p conepxanus yaeOHOTo TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBIM OOyYaroIlIuecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe JUIs (hopMHUpoBaHUs OOILIEH KyIbTYpbl, ONpEIefiomne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKAIOIIEH NPUPOIHON Cpele, BOCTPEOOBAHHEBIC B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON NesTenbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HaHUUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHUsA, KOTOphIE CIyKaT OCHOBOM s  (OpMUPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HayYHOW KapTUHE MHUpPAa M LEHHOCTHBIX
OpPHEHTAIHSIX JTUYHOCTH, CIIOCOOCTBYIONINX I'yMaHHU3AIMH OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTYypHpOBaHUE COJCp)KaHUS yd4eOHOro Marepwaja B TporpamMme IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHWUN OO OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM MpUpOABI, 0 €€ YPOBHEBOM OpraHu3aluyd U HBOJIOLUMU. B COOTBETCTBUHM C 3THUM B
CTPYKType y4eOHOTO mnpeaMera «BHONOTHSI» BBIICICHBI CICAYIONINE COACpIKATeIbHbIC JIMHUU:
«buonorus kak Hayka. MeToJpl HAy4HOTO Mo3HaHMs», «KieTka Kak OMoiornyeckasl CuCTeMa,
«Opranu3m Kak ouonoruyeckas cucrema», «Cucrtema U1 MHOrooOpasue OpraHu4eckoro MUpa,
«DBOIIOLHUS )KUBOU MPUPOBI», KIKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTHU».

Llenp w3ydenuss ydeOHoOro mpemmera «buonorus» Ha 0a30BOM ypOBHE — OBJIQJICHHC
00y4JaOIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHre YMEHUI HCIONb30BaTh 3TH 3HAHUS JI TPAMOTHBIX JIEHCTBUH B
OTHOIIEHUH 00BEKTOB )KMBOU MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctrmxenue nenum uzydeHus ydeOHoro mnpenmera «buonorusi» Ha 06a30BOM YypOBHE
obecreunBaeTcs pereHrueM CIeAyoNNX 3a/1au:

OCBOEHHE OOYYarOIIMMUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBUiaX, CIyKaluX OCHOBOW HJsi (OpMUPOBAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4YHOTO TO3HAHMUS,
CTPOCHHHM, MHOTO000Opa3suu M OCOOEHHOCTSIX JKMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allHH,
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSX B OMOIIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCs IMMO3HABATEIbHBIX, WHTEIJICKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCe aHAIN3a AHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTMH HAYYHBIX B3TJISIOB,
UJeN ¥ TIOJIX0JI0B K U3YyYEHHUIO )KHUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHU3AINH;

CTaHOBIIEHHE Yy oOOydJarommxcsi oOmedl KynbTyphl, (YHKIMOHAIBHONH TPAaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATh U OLIEHUBATH SIBICHUS OKPYXKAIOLIETO MUpa KUBOW MPUPOJBI HA
OCHOBAHUWU 3HAHWH M ONBITA, TOJTYYEHHBIX MPU U3YICHUH OMOJIOTUH;

dbopmupoBaHre y OOYYarOIIMXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUU B MPAKTUUYECKON JIE€ATENTbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpOOHOTEXHOIOTHIA;

BOCITUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHUBOW TPHUPOJIHI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOMIOCHUS STUUECKIX HOPM TPU TIPOBEICHUH
OMOJIOTUYECKHX UCCIIEIOBAHMIA;



OCO3HAHHME LIEHHOCTH OMOJIOTMUECKUX 3HAHWUU IS TOBBIIICHUS YPOBHS SKOJIOTHYECKOMN
KyJBTYpBI, JUIsl POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN W YMEHUH B IOBCEAHEBHOM >KM3HM ISl OLIEHKU
MOCJIECTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHKE U COOMIOACHUE Mep MPOPHIAKTUKH 32a00JICBaHU.

B cucreme cpennero oOuiero oopasoBanusi «buosorusi», n3ydaemas Ha 6a30BOM ypOBHE,
ABJISICTCA 00sI3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJAIIMM B COCTaB IPEIMETHOM 00JsacTH
«EcTecTBEHHO-HayUHBIE [IPEIMETHI».

Jlnst u3ydenust Ouosioruu Ha 6a30BOM YpPOBHE CPEIHEro o0Iiero oOpa3oBaHUs OTBOJIUTCS
68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegenmo), B 11 kimacce — 34 yaca (1 yac B Heneo).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Brnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHHUUECKUMH U JPYTUMHU
€CTECTBEHHBIMH HaykaMmu, (unocodueit, 3THKOH, 3cTeTHkodl M mpaBoM. Posp Ouosoruu B
(opMHUpPOBAaHNUN COBPEMEHHOI Hay4YHOU KapTUHbI Mupa. Cuctema OMOJOrHYeCKUX HayK.

Merto/ipl O3HAHUS KHUBOW TPUPOIBI (HAOIIOICHNE, SKCIIEPUMEHT, ONMCAHUE, H3MEPEHHUE,
Ki1accuHKaIs, MOISITUPOBAHUE, CTATUCTUYECKAsE 00padOTKA JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Jx. Yorcon u @. Kpuxk.

Tabnuup! u cxembl: «MeTo/ bl TO3HAHUS )KUBOW IPUPOJIBI».

JlaGopaTopHble H MpaKkTH4YecKHe padoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3iMYHBIX METOJOB IpPU H3YYECHUU
OMOJIOrN4EeCKUX 0OBEKTOB.

Tema 2. J)KuBble cHCTeMbI M MX OPraHU3AIHS.

JXusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3yueHHs Ouonoruu. OTIHYHE KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPOJBI.

CpoiicTBa OumocucreM M UX pa3HooOpasue. YpOBHU OpraHuzalud OHUOCHCTEM:
MOJIEKYJIIPHBIH, KJIETOYHBIHN, TKaHEBBIH, OpraHU3MEHHBIMN, MOMYJISIHUOHHO-BUAO0BOIA,
9KOCHCTEMHBIH (0MOTeoIIeHOTHYECKHIT), ONOChEePHBIA.

JleMoHCTpALMK

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alluy KUBOU
PUPOJIBI».

O6opynoBanue: moaens monekynbsl JJHK.

Tema 3. XumMH4ecKkHii COCTAB M CTPOECHHE KJIETKH.

XHWMHMYECKUH  COCTaB KJIETKH. XHWMHYECKUE  DIIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@yHKIIMM BOJABl M MHUHEPAJIBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Gananca.

benku. CocraB u cTpoeHHe 6eIKOB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHUMBbIE AMHUHOKHCIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYpPhI O€ITKOBOM
MoOJIeKysbl (IepBUYHAsI, BTOpUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHUE
cBoiicTBa OenkoB. buonornueckue GyHKIMHM OEIKOB.

®epMeHThl — Ouonornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramubpl. Otiauuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.



YraeBoapl: MoOHOCaxapu bl (TJIF0K03a, pub03a U 1e30Kcupru003a), aAucaxapuibl (caxaposa,
JaKTO3a) W mmojucaxapuibl (Kpaxmall, TJIHKOTeH, Ie/uTfoio3a). buomorndyeckne (QyHKIHH
YTJIEBOJOB.

Jlunuael:  Tpurauuepunsl, ¢ochomunuapl, crepounsl. [ unpodunbHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIUIOB Kak
HMCTOYHHKOB YHEPIUH.

Hyxkneunoseie kucinotsl: [JHK u PHK. Hykieornasl — MOHOMEPHI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crtpoenne um ¢ynkuun PHK. Buner PHK. AT®: crpoenue u
GYHKITIH.

[utosoruss — Hayka o kierke. KinetouHnas teopus — mpuMep B3auMMOJACHCTBHS HUIECH U
¢bakTOB B HAyYHOM MO3HAHUHU. MeTO/1bl U3yYEHUS KIETKH.

Knerka kak nemnoctHas >kuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTask Hapy>KHas
memOpana, mosiekynbl JIHK kak reHeTHueckuii anmapar, cucteMa CHHTe3a Oerka.

Tunsl KIETOK: dJyKapuoTHyeckas U mpokapuotuueckas. OCOOCHHOCTH CTPOCHHUSA
npokapuoTudeckoit kiuetku. Kinerounas crenka 6akrepuii. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTINYUS PACTUTEIbHOM, )KUBOTHOM U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX (YHKIUH.
[TnazmaTuueckass MeMmOpana, e€ cBoiWcTBa M (QyHkuuu. lluTommasMa u e€ OpraHOUIBL
OnnomeM6pannblie opranousl kinetku: DIIC, annmapart ['onpmku, muzocomsl. [lomyaBToOHOMHBIE
OpraHoOW/Ibl KJIETKH. MHUTOXOHJAPWH, TutacTuibl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunpst mitactun. HememOpaHHbIe OpraHOUAbI KIIETKU: pUOOCOMBI, KJICTOUHBIH HEHTP, IEHTPHUOIIH,
pECHUYKH, KIyTUKH. DyHKIIMU OpraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynsaTopHslii HeHTp KieTku. CTpoeHue siipa: saaepHas o00Ji0uka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JleMoOHCTpALMK

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, [Ix. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXHBOW MPUPOJEY,
«PacnpeneneHne XUMUYECKHUX JIEMEHTOB B )KMBOU MPUPOIE».

Tabmumel u cxembl: «[lepuogudeckass TabmuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «CtpoeHue GpepMeHTa»,
«Hyxneunossie kuciotbl. JJTHK», «Ctpoenne monekynsl ATD», «CtpoeHne sykapruoTUIECKON
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOW KIETKH», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOCHUE siApa KIETKU», Y TIEBOABI», «JIunuap».

OOGopyaoBaHUE: CBETOBOM MHMKPOCKOMN, OOOpYIOBaHWE JiA TMPOBEACHHUS HAOIIOICHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatoprast pabora Ne 1. «M3ydeHne KaTaluTHYECKOH aKTHBHOCTH (hepmeHTOB (HA
npUMepe aMHJIa3bl UM KaTalasbl)».

Jlaboparopnas pabota Ne 2. «M3yueHue CTpOEHHS KJIETOK pACTEHHUH, >XUBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHUEY.

Tema 4. ’/KuzHenessTeJIbHOCTD KJIETKH.



OOmen BemecTB, wikn MeTabomusM. Accumwisanus —(macTudeckuid  OOMEH) U
JTUCCUMUJISIINS (9HEPreTHIECKU 0OMEH) — JIBE CTOPOHBI €IMHOTO Mpoliecca Metadbosn3ma. Posb
3aKOHOB COXPAHEHHUS BELIECTB U SHEPTrUU B IOHUMaHUU MeTabonu3ma.

Tumbl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodubiii. Ponb dhepmenToB B oOMeHe
BEILIECTB U MIPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunre3. CBetoBas u TeMHOBas (Qa3pl (oTocuHTe3a. Peakuuu Qorocunresa.
DddexkTuBHOCTH hoTOCHHTE3a. 3HaAUCHHE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Biusaue ycnoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUN.

XeMocHuHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmienyieHue  BeIIeCTB, BbIJCNEHUE U
AKKYMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIbl JHEPTeTUYECKOro oOMeHa. [ mukonus. bpoxxenue u
ero Buubl. KuciopoaHoe oOKucClieHHWE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanne. IPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakiun marpuuyHoro cuHTe3a. I'eHermueckas wuHdopmanus u JIHK. Peamuzarnus
TreHEeTUYECKON MH(popManuu B KieTKe. ['eHeTHuecKkuil Ko M ero CBOWCTBA. TpaHCKPHUILIHA —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jtansl TpaHcasuuu. Konuposanue
aMUHOKHUCIOT. Poib pubocom B OnocunTtese Oenka.

Heknerounsie (opmbl ku3HM — BUpychl. Mcrtopus otkpeitus BupycoB (. H.
WBanoBckuii). OCOOCHHOCTH CTPOCHHUS U KU3HCHHOTO IMKJIa BUPYcoB. bakTepuodaru. bonesnu
pacTeHui, >KUBOTHBIX U YEJIOBEKA, BBI3bIBa€MbIC BUpYycaMu. Bupyc uMmyHonedunmra yenoBexa

(BUY) - Bosoyaurens CIIM/la. OOparHas TpaHCKpHUIIKSA, peBeprasa W HHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00I€BaHHIA.
JleMOHCTpALIMK

[Toptpetsr: H. K. Konbnos, 1. U. UBanosckuit, K. A. Tumupsizes.

Tabmuuet u  cxembl: «Tumbl  nuTaHus», «Merabomu3m»,  «MHUTOXOHAPUS»,
«JHepreTuueckuil oomen», «Xmopomiact», «Dotocunres», «Crpoenne [IHK», «Crpoenue u
(GyHkunoHMpoBaHUE TeHa», «CuHre3 Oenka», «leHernueckuii kon», «Bupycs»,
«bakrepuoparn», «Crtpoenue wu xuszHeHHbIM wnukia Bupyca CIIW/a, 6akrepuogara»,
«Pemmukanus JJHK».

Ob6opynoBanue: Mojenu-anmiaukanuu «Yasoenue JJHK u tpanckpunmus», «buocuntes
Oenka», «CTpoeHue KIETKU», Mojiels cTpykTyphl JIHK.

Tema 5. PasMHoOKeHHe U MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii ki, MM KU3HEHHBI UK KieTkd. MHrepdaza m muto3. Ilpoueccs,
npoTekaromue B uHTEepdasze. Pemnmukanus — peakuuss marpuyHoro cunrtesa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBI HAa0Op — KapHOTUI. JIMIUIOMIHBIA M TarIOMIHBI XpPOMOCOMHBIE
Habopbl. Xpomarusl. Llutonornueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Cramgum Mmuto3za. IIpomecchl, mpoucxonsdiue Ha pas3HbIX
CTaJUsAX MUTO3a. bHOJOrN4YeCKnid CMBICII MUTO3A.

[TporpamMmmupyemast ru0esb KIETKH — aromnTo3.

@opMbl  pa3MHOMKEHHsI OpraHu3MoOB. Oecrosioe M MojioBoe. Buapl  Oecrnosnoro
pPasMHOXKEHUs: JIeJIeHHE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHHE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIoIoro.



Meiio3. Craguu meiioza. Ilpouneccsl, npoucxonsamue Ha crtaauax Mmeinosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICH U 3HaY€HHE MENH03a.

["amerorene3 — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/I0BBIE *Kene3bl:
CEMCHHUKU U siMyHUKH. OOpa3oBaHHE W PA3BUTHUE IMOJIOBBIX KIIETOK — ramer (CriepmMaro30ui,
SUIEKIeTKa) — crhepMaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SHUIEKICTOK H
criepmaTo3ouaoB. Omionorsopenue. Ilaprenorenes.

WunuBunyanbHoe pa3Buthe (OHTOreHe3). DMOpHOHaNIbHOE pa3BUTHE (IMOpHOreHes).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTpYJIsIus,
opranorene3. [ToctoMOproHabHOE pa3BUTHE. TUIBI MOCTIMOPUOHATIBLHOTO Pa3BUTHS. MPIMOE,
HenpsiMoe (TMuuHOYHOE). BimsHue cpembl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU
pa3BUTHSL.

JdeMoHcTpanum:

Tabnuuel u cxeMbl: «@OpMBbI pa3MHOXKEHUSI OPTaHU3MOBY», «J{BOHHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUiN», «JlelleHne KIETKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIETOYHBIN LHKI»,
«Pennukauus [JHK», «Muto3», «Meio3», «lIpsimoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKOIUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTAIUU OHTOT€HE3a».

OOGopynoBaHue: MHKPOCKOM, MUKpomnpenaparbl «CrepMaTo30ubl MIIEKOMUTAIONIET 0,
«SlinexkneTka MIEKonuTawlero», «KapuokuHe3 B KJIETKaX KOpEIIKa JyKa», MarHUTHAas
Moieb-aninkanus «/lenenue knetku», moaens JJHK, Mogens meTadazHnoit XpoMOCOMBI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThI:

Jlaboparopuas padora Ne 3. «HabmoieHue MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOTIpEmapaTax».

Jlabopatopnas pabota Ne 4. «l3yueHue CTpPOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. Hac/iecTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTUkW. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJIOTMU U
HMOPHOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKiIag pocCUACKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHEeTHKH. MeToapl TeHEeTHKH (TMOPUIOJOTMYECKUN, IIMTOTCHETHYECKUH, MOJIEKY/ISIPHO-
reHetudeckuii). OCHOBHBIC TEHETHUECKUE MOHATHUS. [ eHeTHYeCKasi CHMBOJIMKA, MCITOJIb3yeMas B
CXeMax CKpeIMBaHUM.

3aKOHOMEPHOCTH  HAclIeOBaHUs  MPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
MounorubpuaHoe ckpeniBaHie. 3aKoH eIMHO000pa3usi THOPUAOB MEePBOTO MoKoyeHus. [IpaBumo
JOMUHUPOBAHUS. 3aKOH paclIieluieHus Tpu3HakoB. [umorte3a uyuctoThl ramer. [lomHoe u
HETIOJHOE JOMUHHUPOBAHUE.

JuruOpugHoe  CKpeliuBaHWe. 3aKOH HE3aBHCHMOTO  HAcleAOBaHUS  MPHU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI TUTHOPHUIHOTO CKpEIIMBAaHHSA. AHATU3UPYIOIIee CKPEIIUBaHUE.
Hcnonp30BaHNe aHATM3UPYIOMIETO CKPEIIUBAHUS JJIsI ONPEICIICHNs TEHOTHIIA 0OCOOH.

CuemnneHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno CHEIUIEGHHOMY
HacJe10BaHUIo TeHoB. HapylieHue clienienus TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCOMHast TEOPUS HACJIEACTBEHHOCTH. | eHeTHYECKHUE KapThl.

I'enernka mosia. XpoMOCOMHOE OMNpeEETECHUE Mojda. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble W rereporaMeTHble OpraHu3Mbl. HaciieioBaHue NPU3HAKOB, CLEIUIEHHBIX C
MOJIOM.



N3menunBOCTh. BUbl ”3MEHUMBOCTH: HEHACJIEICTBEHHAs U HacaeACTBeHHas. Poib cpenbl
B HEHACICJCTBCHHOW HW3MEHYHMBOCTH. XAapaKTECPUCTHKA MOAN(PUKAIMOHHOW HW3MEHYHBOCTH.
Bapuanuonssiii psin u BapuanudoHHas kpuBas. Hopma peakuuu npuszHaka. KojqnuecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU U X HOpMa peakinuu. CBOHCTBAa MOIUPUKAIIMOHHONW W3MEHYUBOCTH.

HacnencrBennasi, Wi reHOTUIIMYECKAs], K3MEHYNBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 W T1OJOBOM TPOIECC — OCHOBa KOMOWHATHBHOW HM3MEHUYMBOCTH. MyTalmoHHas
U3MEHYMBOCTh. Kiaccudukanus MyTanuii: TreHHbIE, XpOMOCOMHBIC, T€HOMHBIC. YacTroTa U
NPUYUHBI MyTaluii. MyTareHHnbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIIEJICTBEHHON
n3meHunBoctu H. 1. BaBuiiona.

BuesnepHast Haclne1CTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOAbl T€HETHUKH 4YEJIOBEKa!
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETHUYECKUN, OHOXUMUYECKUH, MOJICKYISPHO-
reHetudyeckuii. COBpEMEHHOE OIpeeICHHe T'€HOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTHIIMPOBaHKE, B TOM uucie ¢ nomormpio I[1[P-ananmm3a. HacnencrBeHHble 3a00jeBaHUS
YeJIOBeKa. TIeHHble Ooyie3HH, OO0JIE3HM C  HACJICACTBEHHOW  IPEAPACIIONIOKEHHOCTBIO,
XpoMocoMHBIe OosiesHu. ComaTudeckue M TreHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIHIIEI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKH, MPO(DHUIAKTUKHA U JICUCHHUS TeHETHICCKHIX
Oone3neil. Meauko-reHeTHYeCKOe KOHCYJIBTUPOBAHHE. 3HAYCHHE MEIUIIMHCKOW TeHETUKH B
MPEAOTBPAIICHUH U JICUCHUH T'€HETUYECKHUX 3a00JIeBaHUI YeJIOBEKa.

JleMOHCTpALIMK

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuiios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIMTOINCHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«J/lurubpunnoe ckpemmBanue», «luTomornyeckre OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSY,
«Meno3», «B3anmMoneicTBUE ajlIeNIbHBIX I'€HOBY», «['€HeTnuecKkne KapThl PaCTEHUM, JKUBOTHBIX
u 4yenoBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS, CIEIUIEHHOTO C IOJIOM»,
«KapuoTunel dYenoBeKa W IKHBOTHBIX», «Bumbl wu3aMeHdnBocTH», «MonudukarmonHas
U3MEHYUBOCTE», «HacnemoBanue pesyc-dakropa», «['eHeTHKa TpyII KpoBu», «MyTamroOHHAs
H3MEHYHUBOCTH.

O6opynoBanue: Moaenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBaHue», «HemnomHoe
JOMUHUpOBaHUE», «/lurnbpumHoe ckpemmBanue», «llepekpécT XpoMOCOM», MHUKPOCKON |
MuKporpenapaT «J[pozoduna» (Hopma, Mmytanuu GOpPMBI KPbUILEB U OKPAcKH Tela), Tepoapuii
«I'opox MOCeBHOW».

JlabopaTopHbie U NpaKkTHYeCKHe padoThl:

JlaGopaTtopnast pabota Ne 5. «M3yueHnue pe3ybTaTOB MOHOTHOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBaHUS Y APO30( Bl HAa TOTOBBIX MUKpPOIIpENapaTrax».

Jlaboparopnas padota Ne 6. «M3yueHne MoAN(PUKAIMOHHONW U3MEHYHBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

Jlabopatopnas pabora Ne 7. «AnHanmu3 wmyranui y JApo30QMIbI Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpakTudeckas pabota Ne 2. «CocTaBieHue 1 aHATN3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus KaK HayKa W Mpouecc. 3apoKICHUE CENICKIMU U ToMecTukaus. Yuenue H. M.
BaBuioBa 0 mEHTpax NPOUCXOXKIECHUS W MHOTO00pas3us KyJbTYPHBIX pacTeHuid. LleHTps
MPOUCXOKICHHSI IOMAIIIHUX KMBOTHBIX. COpT, MOPOAA, IITAMM.



CoBpeMeHHBIE METOIBI CEJCKIMU. MacCOBBIi U WHIUBUIYATbHBIA OTOOPHI B CENEKIIUU
pacTeHuid u XUBOTHBIX. OlleHKa 3KcTephepa. bIu3KopoACTBEHHOE CKpeIlMBaHUe — MHOPHUINHT.
UYucras nunus. CkpemmBaHue YUCTBIX JuMHUNA. ['erepo3uc, wunum rTuOpHAHas cuja.
HeponcteenHoe ckpemmBanne — ayroOpuauur. OtmanéHHas TuOpuau3anus U €€ yCIeXH.
NcKyCCTBEHHBI MYTareHe3 M IOJYYEHHUE IOJUILIONI0B. J(OCTHIKEHUS CEJNEKLMH PAaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoyorus Kak oOTpacib NpPOU3BOJACTBA. ['€HHAs WH)KEHepus. OTalbl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrenneix opranum3moB. Kierounas umxenepus. Kietounble
KyJlbTypbl. MUKPOKIIOHAJIBHOE pa3MHOKEHUE pacTeHui. KiloHupoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHe M 3Tudeckue npodbremel. MO -
FeHEeTHUYECKU MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabnuipl U cxembl: kapta «L[eHTpbl MPOMCXOXKIEHUS M MHOroo0Opasus KyJIbTYPHBIX
pacteHui», «Iloposbl JOMaIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OtnanéHHas
rubpunuzanus», «Paborer akagemuka M. @. HWpanoBa», «llomumiounnus», «OOBEKTHI
OouorexHonorun», «Kineroynsle KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoOBaHHE U INEPEHOC
TE€HOB, XpOMOCOM>.

O6opynoBaHue: MYISKU IJI0JI0B U KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repOapuit «CebCKOX035UCTBEHHBIC PACTCHUSI».

JlabopaTopHble M IpaKTHYeCKHe PAdOTHI:

Okckypeuss «OCHOBHBIE METOMBI M JIOCTHIKCHHS CEJIEKIMM PACcTCHWH W KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOHCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTa00PaTOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO [ICHTPA)».

11 KJIACC

Tema 1. JBoIOHOHHAS OHOJIOTHSI.

[TpennocslIKu BO3HMKHOBEHMS 3BOJIOLMOHHONM TEOPHUU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OHosoruu. BiusHue 3BOJIIOLIMOHHON TEOpUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BomonuM. [lameoHTonornyeckue: MOCAEA0BATEIbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOIMYECKON JIETONHUCH, NepexoaHbie GopMel. buoreorpapuueckue: cxo1cTBO
U paznuuue GayH u GpIop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA U pazauuus 3MOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE. TOMOJIOTMYHBIE, aHAJIOTUYHbIC, pYIAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE. CXOJCTBO MEXaHU3MOB HACJEJACTBEHHOCTH H
OCHOBHBIX METa0O0JIMYECKUX MyTel Yy BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpennochbuik BO3HUKHOBEHHUS JapBUHH3MA.
JIBmKyiiue Cuibl 3BOJIOIMHM BuAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHE TIPU
OTPaHUYEHHOCTH PECYpCcoOB, HeompenenéHHas H3MEHYMBOCTb, OOppba 3a CyIIECTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bostoiu (CTI) u €€ OCHOBHBIE TMOJIOKCHUS.

MukposBosnronus. [Tonynsanms kak eIMHALIA BUA U SBOJIOLUN.

Jpmwxymmme cuibl (PpakTopsl) SBONIOUUK BHIOB B MpHPOAE. MyTalMOHHBIA Mporecc U
KOMOWHATHBHAs HM3MEHUYUBOCTh. [lomynsluoHHbIE BOJHBI M Apeiid reHoB. Wzomsauus wu
MUTpaIus.



EcrecTBenHblii 0oTOOp — Hampaistomuid ¢akrop 3Bomonud. DopMbl e€CTEeCTBEHHOTO
oTbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bostonuu. Ilpumepsl npucnocoOneHnit
y Opranu3mMoB. ApoMop(h 036l U UANOATANTALINH.

Bun u BupmooOpaszoBanme. Kpurtepum Buma. OcHOBHBIE (GOPMBI BHI000pa30BaHMS:
reorpapuuecKkoe, 3K0JI0rHYECKOe.

Makpospomonua. DopMbl 3BoIOLMK. (puneTndeckas, JUBEPreHTHas, KOHBEPIreHTHas,
napaiiensHas. HeoOpatumMocTs 3BoMONNN.

[IpoucxoxkaeHne  OT  HECHEUUATU3UPOBAHHBIX  MPEJKOB. [Iporpeccupyromas
crenuanu3anus. AJanTUBHas paguaiys.
JdemMoHCTpanuu:

[Toprpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBeprios.

Tabmuupl u cxembl: «Pa3BuTue opraHmdeckoro wmupa Ha 3emiie», «3apOoblIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHbIll 0TOOp», «MHOroodpasue copToB pacTeHuil», «MHorooOpa3ue mOpox
JKUBOTHBIX, «[lomynsanum», «MyTanuoHHas H3MEHYUBOCTEY, «Apomopdo3bI»,
«Monoanantamun», «O0mas aerenepauus», «JIBmkymue cuibl 3Bomonuu», «Kapra-cxema
mapuipyta mytemectBus Y. [lapsuna», «bopbba 3a cymectBoBanue», «IIpucnocodbieHHOCTH
opranu3MoB», «I'eorpaduyeckoe Bum000pazoBaHue», « IKOJIOTUIECKOE BUI000pA30BAHUE.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C pa3JINYHBIMU TUIIAMH OKPacKH, Habop IUIOAOB U
ceMsiH, Kosutekuus «[Ipumepsl 3alIUTHBIX TPUCHOCOOIEHUH Yy )KUBOTHBIX», MoJellb «OCHOBHBIE
HaIpaBJICHUS 3BOTIOLUNY», 00bEMHAs MozeNb «CTpoeHHe FOJ0BHOTO MO3Ia IO3BOHOUYHBIXY.

buoreorpaduueckas kapra mupa, KOeKus «DOpMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTEHUI», MOJENIb amuiMKanus «llepekpéct XxpoMocomM», BIIaKHBIE IMperapaTsl
«Pa3Butue Hacekomoro», «PasBuThe JATymKE», MuKponpenapaTr «Jlpozoduna» (Hopwma,
MyTauu GOpMbI KPHUILEB U OKPACKH TEJa).

JlabopaTopHble M IpaKTHYeCKHe PAdOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOIIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOONIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEIIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHHME U Pa3BUTHeE )KM3HHU Ha 3em.Jie.

JloHayuyHble NpEeACTaBIECHUS O 3apOKIACHUU XKM3HU. HaydHble TMIOTE3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie. abMOreHe3 W MaHcHepMusl. XUMHUUYecKas 3BOMIOLMA. AOUOTEHHBIM CHHTE3
OPraHMYECKUX  BEIIECTB U3  HEOPIaHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOU 3BoJOIMH. HauanpHbie 3Tanbl Ononornyeckon sBosonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBble KIETKH U UX
sBoroLUsA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB.

PasButne xu3Hm Ha 3emsie mo d3pam u nepuojam. Karapxeil. Apxelickas u
npoTepo3oiickast 3pel. [lanmeo3oiickas spa u €€ mepuonbl. KEeMOPUHCKHHA, OpPIOBUKCKHM,
CUITyPUNCKUH, NEBOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3so30iicKas opa U €€ IEpUOAbI. TPHACOBBIN, FOPCKUH, METIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIM, AHTPONIOT€HOBBIH.

XapaKkTepuCTUKa KIMMara M TIeOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOIIOLNA
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U KUBOTHBIX. IlosiBneHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OpPraHU3MOB.



Cucrema OpraHM4ecKOro MHpa Kak oTpaxxeHue 3BOJoUUU. OCHOBHBIE CHCTEMAaTHUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YEJIOBEKAa. AHTpONOJNOrus Kak Hayka. PasButue mnpeacraBieHHil o
MIPOUCXOKICHUH YeslioBeKa. MeTo bl n3yueHus: antponorene3a. CxoACTBa U pa3inyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEJIOBEKa.

JBwxymmue cuibl  (pakTopsl) aHTpororeHesa. HacieacTBeHHass HW3MEHYUBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPY/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAIOMUTEKH, YETOBEK yMEIbIH,
UYenoek npsmoxondmuii, YenoBek HeaHaepraibckuid, YenoBek pasymubii. Haxonku
HCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBAHUS, 00JIACTh PACIHpPOCTPAHEHHUs, 00BEM T'OJIOBHOTO
M03ra, 00pa3 KU3HH, OPYIHS.

YenoBeuyeckre pacbl. OCHOBHBIC OOJBIINE pPAChl: €BPOICOUHAs (E€Bpa3sHiicKas), HErpo-
aBcTpajouaHas  (PKBaTOpHaibHas), MOHroJouaHas  (a3MaTcKo-aMepuKaHckas).  UepTsl
MPUCTIOCOOTICHHOCTH TPEICTaBUTENIed YENOBEYECKMX pac K YCJIOBUSM CYIIECTBOBAHUA.
EnunctBO uenoBeueckux pac. Kpurrnka pacusma.

JleMOHCTpALMK

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapusn, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabnunpl 1 cxembl: «Bo3nukHoBeHue CollHEYHON CUCTEMbI», «Pa3BUTHE OpPraHU4YEeCcKOro
mupa», «PacturenbHas wieTka», <« KuBoTHasg kieTka», «lIpokapuoTnyeckas KIETKa»,
«CoBpeMeHHasl CHCTeMa OpPraHU4YecKoro Mupa», «CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJIOK
MIPEAKOB COBPEMEHHOr0 4YeloBeka», «JlpeBHeilline mogu», «JlpeBHue mrogm», «llepBbie
COBpPEMEHHBIC JIION», «UeIoBeUeCKHE pachI».

Ob6opynoBanue: Mmyisku  «[IpoucxoxaeHne denaoBeka» (OIOCTBI  aBCTPAIOIMTEKA,
NUTEKAHTPOIa, HeaHIepTalblla, KPOMAaHbOHIIA), CICTIKH WM U300paKeHHs KaMEHHBIX OpYIHil
NIepBOOBITHOTO YeoBeKa (KaMHH-YOIIEphl, pyomia, ckpebiia), TeOXpOHOIOrHYEeCKas TabuIIa,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII».

JlabopaTopHble M IpaKTHYeCKHe PA0OTHI:

[TpakTudeckast padota Ne 1. «M3y4yeHre MCKOMAaEeMBIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUICKIUSAX».

DKcKypcust «IBOIIONKS OpPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WIIH
KpaeBeIYEeCKU My3eii).

Tema 3. OpranusMsbl U OKpY KaOIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJauyd MW pas3fielibl  3KOJOTMH. MeToAbl 3KOJIOTHYEeCKUX
UCCIIe0BaHU. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKa.

Cpenst  oOuTaHMs ~ OpPraHU3MOB.  BOJAHAs,  HA3eMHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHasl.

Oxkonorudeckue ¢aktopbl. Knaccudukaius 5KOIOTHYeCKHX (PaKTOPOB: aOHMOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTCHHBIE. J[efCTBHE IKOIOTHYECKUX (DaKTOPOB HA OPTaHU3MBI.

AlGuotnyeckue  (QakTophl:  CBET, TEMIlEpaTypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0NOTHYECKHUX (aKTOPOB. Buomornyeckue puTMbl.

buotnueckne  dakrtopbl. Buasl OMOTHYECKHMX  B3aUMOACHCTBHIA:  KOHKYpPEHIIHS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparusi, MyTyaau3M, KOMMEHCAITU3M
(kBapTUPaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEWTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBHI JIJISl CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEePUCTHKH MOMyisauuu. OCHOBHbBIE MOKa3aTeIH IOMYJISLUU:
YUCJIEHHOCTh, IIJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JnHamuka
YHCJICHHOCTH MOIMYJISLUY U €€ Perysaiusl.

JleMOHCTpaLUK

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, 3. ['ekkens.

Tabnuuel n cxemsl: kapta «IIpupoausie 30HbI 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Poronepuoausm», «llomynauun», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTU IOIYJISALHUU
uHpy30puU-TYDeNIbKI», «[IHIeBbIC ST,

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtophnas pa6ota Ne 3. «Mopdonornueckrne 0cCOOEHHOCTH PACTCHHUH U3 pa3HBIX MECT
oOUTaHUS».

JlaGopatopHnas paborta Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padora Ne 2. «[ToacuéT mIOTHOCTH MOMYJISIIUN PAa3HBIX BUIOB PACTCHU».

Tema 4. Coo01recTBa M YKOJOrHYeCKHE CHCTEMBbI.

CoobmectBO  opraHusmMoB —  OuoueHo3. CTpykTypsl  OuoleHo3a:  BMJOBa,
NpOCTpaHCTBEHHAs1, Tpoduueckas (nuiiesas). Bunbi-nomunanTel. CBs3u B OHOIICHO3E.

Dkosornyeckue cuctembl (3kocuctembl). [loHsiTHE 00 3KOCHCTEME M OMOIrEOICHO3E.
OyHKUMOHANbHbIE KOMIIOHEHTBl HSKOCHCTEMBI. IPOJYLEHTbl, KOHCYMEHTBI, PpPEAYLEHTHI.
KpyroBopoT BelIeCTB M IMOTOK JHEPrUM B IKocHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHbIE IIOKa3aTead 3KOCHCTEMBI. Ouomacca,
OPOAYKIHS. DKOJOTWYECKHE NHPAaMHUAbI. TPOAYKIMH, YHUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM. YCTOMYHMBOCTb, CAMOPETYJIsLMs, pa3Butue. Cykueccus.

[TpupoaHble 3KOCHCTEMBL. DKOCHCTEMBI O03€p M pEeK. DKOCUCTEMa XBOHWHOIO WIH
LIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTeMsl. buonornueckoe u
XO035IICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop ycroiuuBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiiel, coctaB U CTpyKTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHochepbl Kak TI00aJbHOW IKOCHCTEMBI.
JluHamMuueckoe paBHOBecue U oOpaTHas cBs3b B Ouocgepe.

KpyroBopoTbl BemiecTB M OHMOT€OXMMHYECKHE IMKIBI 3JIeMEHTOB (yriepoja, a3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orocepe 3eMian. AHTPONIOTeHHbIe H3MeHeHHs B Onocdepe. ['mobanbHbIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocyuiecTBoBaHMEe NPUPOBI U yenoBeuecTBa. CoxpaHeHne 6Mopa3Hoo0pa3usl Kak OCHOBA
ycrorunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOIO YNPaBICHUs MPUPOIHBIMU PECYpCaMU U MX
ucnonb3oBanue. JlocTikeHst GMOJIOTHH U OXpaHa MPUPO/IBL.

JleMOHCTpAL UK

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «[lumesbie nenu», «buoreHo3: coctaB u cTpykTypa», «lIpuponnsie
coobmectBa», «llenmn nurtanus», «Okomoruueckas mnupamuaa», «buochepa u UeTOBEK»,
«JKOocHCTeMa MIMPOKOIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOWHOro Jeca», «buoleHos3
BooEMa», «ArporeHo3», «[IpuMepHbIE aHTPONOTeHHBIE BO3ICWCTBUS HA TPUPOIY,
«BakHeWmme MCTOYHUKHU 3arpsi3HEHHsS BO3IyXa W TPYHTOBHIX Bon», «[louBa — BakHeWImas
cocTaisonas ouochepsr», «PakTopsl Aerpaganuu nouB», «IlapHuKOBbINA 3P herT», «DakTOpbI



PaMOaKTUBHOTO 3arpsisHeHus1 Onochepr», «O0Ias cTpykTypa ouochepsr», «PacnpocrTpaneHue
xu3HH B Onochepe», «O30HOBBIN dkpaH Onocheprr», «KpyroBopor yriepoma B Ouochepe,
«KpyroBopot a3ota B mpupoie».

O6opynoBaHue: MO/IEIb-aNIIMKALINS «TunuvHbIe OMOLIEHO3BI», repbapmii
«PactutenpHble  cooOmiecTBa»,  Koekiuu — «buoreno3»,  «Bpeaurenn — BakHEHIINX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuil U KOJUIGKIMM PAcTeHUH U  IKUBOTHBIX,
MpUHAJJISKALTNE K Pa3HbIM SKOJIOTMYECKUM rpymnmnam onHoro Buaa, Kpacuas kuura Poccuiickoit
Denepaiun, N300pakeHUs] OXPAHIEMbIX BUI0B PACTCHUN U KUBOTHBIX.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA BA30OBOM YPOBHE CPEJHET'O OBLIET'O OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIuBarOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aromuMUCs MPOrPaMM CpPeIHET0 00IIero 0Opa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3yabTaTOB OCBOCHHUS IMpeaMera «buonorus» BblIEICHBI
CIIEIyIOIIME  COCTABJIAIOIIME. OCO3HAHME OOYYalOIIMMHUCA  POCCUHMCKOM  Ipa)IaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONpEICIICHHIO,
HAJIM4YUE MOTHBAIMM K OOydYeHUI0 OWOJIOTHH, LeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeX)ACHU JTMYHOCTH HAa OCHOBE KIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAAULUN Pa3BUTUA
OMOJIOTHYECKOTO 3HAHWS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  IICHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMH, TPUCYIIMMU  CHUCTEME
OMOJIOTMYECKOro 00pa30BaHUs, HaJU4YMe HSKOJOTHYECKOro IPAaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3YNbTaThl OCBOSHHS TNpeaMeTa «BHOOTusS» IOCTUTAIOTCS B €IUHCTBE
y4eOHOIl W BOCIUTATEIBHON JESATETLHOCTH B COOTBETCTBHH C TPAIUIHOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKHUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NMPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMM MOBEJEHHS M CIIOCOOCTBYIOT IpoOLiecCaM CaMOIIO3HAHUS,
CaMOBOCTIMTaHHSI M CaMOpPAa3BHUTHS, PAa3BUTHS BHYTPEHHEW MO3WIMK JIMYHOCTH, MATPHOTH3MA,
YBOKEHUS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TpPyJa W CTapIIeMy IOKOJICHHIO, B3aMMHOTO
yBa)KEHUs, OEpeKHOr0  OTHOUIEHMS K  KYJIbTYPHOMY  HAcleIui0 U  TpaJulusIM
MHOT'OHaIIMOHAJIbHOTO Hapoa Poccuiickoit deneparyu, npupoae U OKpyKarolei cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS YI€OHOTO mpenMeTa «BHOTOTHs» TOJKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3MLIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAllUil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOro oOIecTBa,
pacimmupeHue KU3HEHHOTO OIBITa M ONbITa JIEATEIFHOCTH B TPOIECCE peau3alliil OCHOBHBIX
HAIpaBJICHUH BOCITUTATEIBHON NESTETLHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MIMU  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOI0 OOIIECTBA,;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHWE 3aKOHA U
IPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JAHUM y4EOHBIX NMPOEKTOB,
peneHnH y9eOHbIX ¥ MTO3HABATEIIHHBIX 33/1a4, BRITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB,;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHONICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBIICHATH €€;



YMEHHE Yy4YUTHIBATh B  CBOMX JICUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU YOeXKACHUAMH, KyJIbTYPHBIMH LIEHHOCTSIMH U COLIMATIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJIHEHUSI YYCOHBIX,
MO3HABATEJBHBIX U HUCCJENIOBATENbCKUX 3a/lad, YBAXUTEIBLHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPHU 00CYKACHUU CITIOPHBIX BOIPOCOB OMOJIOTUUYECKOTO COACPIKAHUS;

TFOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTH POCCUICKON IPaskIaHCKON HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOW Kpai, CBOKO
Poauny, cBOM S3BIK M KYJBTYpPY, IPOILLJIOE U HACTOALEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K NPUPOAHOMY HACICAMI0 M TMaMSATHUKAM MPUPOJBI,
JTOCTIKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIICGHHE M pa3BUTHE
OuMoJ0TuY, MOHUMAaHMsI 3HAYeHUs OMOJIOTHUHY B TIO3HAHUU 3aKOHOB MIPHUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 O0IIECTBa,

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHUIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) LIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEACHHUS,

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO Oy IylIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIMSAMHU HAPOJIOB
Poccun,

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIOUYas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUI,

MOHUMAaHUE SMOIIMOHAIBHOTO BO3/IEMCTBUS AKUBOW IPUPOABI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOH JIMYHOCTH,

5) ¢usunyeckoro BocnuTaHHS, (POPMHUPOBAHUS  KYJLTYPbI  310POBbS M
3MOIMOHAIBHOIO 0JIATONIOJIYYMS:

NOHUMAaHUE U pean3aius 3I0pOBOT0 U Oe30macHoOro oopasa Ku3HH (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, cOaJaHCHPOBAHHBIM PEXKUM 3aHITHH U OTIIbIXA,
perynasipHasi  (pu3MuUecKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMYECKOMY U MICUXHYECKOMY 3/I0pPOBBIO;

MOHWMAaHWE IIEHHOCTH TIPaBWUJ WHIWBHUIYAIBHOTO ¥ KOJUIEKTHBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3/TOPOBBIO M )KH3HU JIIOJIEH;

OCO3HAHME TMOCJCICTBUI M HEMPUATHS BPEAHBIX NpUBbIUEK (YHOTPEeOJICHUS aJKOTOJIS,
HAPKOTHKOB, KYpEHHUSI);

6) TPy10BOr0 BOCTIMTAHUSI:

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPy 10to0ue;



TOTOBHOCTH K aKTHBHOU JESITEILHOCTH TEXHOJIOTHYECKON M COITMAIbHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh U CAMOCTOSTENIBHO  BBIIOJHATH  TaKylO
JESITENIbHOCTD;

UHTEpEC K pa3muyHbiM cepam mpodecCHOHATBLHOW ACSITeNbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOp OyayIIeii nmpodeccun u peaaTu3oBbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEi
KU3HU,

7) 3K0JIOrH4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH TIeJIECO00pa3HOe OTHOIICHUE K PUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYpbl: MPHUOOPETEHHE OMBITa IIAHUPOBAHUS
MOCTYIKOB M OIEHKH WX BO3MOXHBIX MOCJIEICTBUMN JJII OKPYKAFOIICH CPEJIbI;

OCO3HaHHE TJI00ATBLHOTO XapaKTepa IKOJOTUISCKUX MPOOIeM U IyTel UX pPeIIeHus,

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MPU W3YUSHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU PEHICHUU MpOOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOIOINOIL30BaHUEM (COOIIOICHHUE
MPaBWJI TIOBEJICHUS B MPUPOJC, HANPABICHHBIX HA COXPAHCHHWE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BHIOB, 3KOCUCTEM, OHOChepsI);

AKTUBHOE HEMpPUTHE [EHCTBUM, MPHUHOCSIIMX Bpel OKpYXKAIoIIed MNPUPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUSATHBIC SKOJIOTHUYECKHE IMOCIEICTBUS MPEANPUHIMACMBIX
JICMCTBUM U NIPEJOTBPAILATH UX;

HAJIMYUE PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, 3KOJOTUYCCKOW KYJIBTYPHI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH SKOJIOTMYECKOW HAIPABIEHHOCTH;

8) IeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKH ¢  OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIBCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBUS
MEX 1y JIF0JIbMU U TIO3HAHUS MUPA,

MOHMMaHHEe CrenupUuK OUONOTUM KaK HayKd, OCO3HaHHsS €€ poilu B (HOPMHUPOBAHHH
PaIMOHATILHOTO HAYYHOTO MBINUICHHS, CO3/IaHUHU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM
MUpEe Kak O CIWHCTBE TMPHUPOMABI, 4YeIOBeKa © OOIIeCTBa, B MO3HAHUM IPHPOJIHBIX
3aKOHOMEPHOCTEH M pEIIeHNH PoOIIeM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJOTHH JUIsl COBPEMEHHOM ITUBMIIM3AINH. 00eCTIeUeHHs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl Pa3BUTHS YEIIOBEYECTBA, TIOUCKA IYTSH BBIXOJIA U3 TIIOOATHHBIX
IKOJIOTUYECKUX TIPOOJIeM U o0ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
HCTIONIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAApPTOB KU3HHU,

3aWHTEPECOBAHHOCTh B TIOJyYECHUW OMOJIOTHYCCKHX 3HAHWU B IEJISAX TOBBIIICHHS OOIIEH
KYJIBTYPBI, €CTeCTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHOU
TPaMOTHOCTH o0ydaronuxcs, GopMUpyeMOil pu U3yu4eHUU OMOJIOTHH;

MOHMMAaHHWE CYIIHOCTH METOJOB IMO3HAHUS, HCIONB3YEeMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BAaTh TIOJydaeMble 3HAHUS I aHaIW3a W OOBSCHCHHS SIBICHUN
OKPYXaroIero MUpa M MPOUCXOANIMX B HEM HM3MCHCHHH, YMEHHUE JellaTh OO0OCHOBAaHHBIC



3aKJIIOYCHHUST Ha OCHOBE HAy4yHBIX (DAKTOB M HMMEIOIUXCA JAHHBIX C IETbI0 IONYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHOJOTHMYECKHE 3HAHUS MJIs PEIICHUs
npo0JeM B peabHbBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTU HAayYHOH N€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATENLCKYIO ACSITEIbHOCTh MHAUBUYaIbHO U B TPYIIIIE;

FOTOBHOCTb U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUU C IKHU3HCHHBIMH
MOTPEOHOCTSIMU.

METAINPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSI y4eOHOro mpeamera «bHOJIOrHsS» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEXKIUCIMILTHHAPHBIC
(MexnpeIMETHBIC) OOLICHAYYHBIC IOHSATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUPA
U Crienu(puKy METOIOB MO3HAHMUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHU,
SBIIEHUE, TPOIECC, CHCTEMa, HAay4HbIH (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCICIOBAHUE, HAOIIOJCHUE, M3MEPECHUE, DKCIICPUMEHT WM JAPYTHX), YHHBEPCAIbHBIC
y4eOHble JieiicTBUS (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJIATHBHBIC), 00CCICYMBAIOIINE
dbopMupoBaHre (QYHKIHOHATHHONW TPAMOTHOCTH U COIUAIBHON KOMIETEHIIMH O0y4arouiuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCIIONIb30BaTh OCBOCHHBIE MEXIUCUUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble YydeOHbIE ACHCTBHUS B I103HABATEJIBHOU U
COLIMAJIbHOW ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMbl CPEIHEro o0Iero odpazoBaHUs
JIOJI’KHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbHBIMH Y4eOHbIMH MI03HABATEIbHBIMH eHCTBUSIMU

1) 6a3oBble JJOrHYeCKHeE IeCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TIPH OCBOCHHM 3HAHWH MPUEMBI JIOTHUECKOTO MBIIUICHHs (aHAN3a,
CHUHTE3a, CpaBHCHHS, KiIacCHUKAIMK, OOOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTHUECKUX
NOHATHH (BBIICIATH X XapaKTePHBIC MPU3HAKH, YCTAHABIMBATE CBSI3H C IPYTUMHU TIOHSITUSMHU);

ONpEACIATh LENU JAEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTHXKCHHS,
COOTHOCHTB PE3YJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU LIENISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS Uil OObSICHEHHsS (DAKTOB U SIBICHUH KUBOU
TIPUPO/IHI;

CTPOHMTBH JIOTHUECKHE pacCykaeHus (MHAYKTUBHbBIC, NCAYKTHBHBIC, [0 QHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B pacCMaTPUBAEMBIX SBICHHSX, (HOpPMYyIUpOBaThH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJIEIbHbIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€l U
OTHOLICHUHA B M3y4aeMbIX OHMOJIOrMYECKMX OOBEKTax, a TaKKe MPOTHBOPEYH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX,

pa3pabaThIBaTh IUIaH peUIeHHs MPOOIEMbI ¢ YUETOM aHAIM3a UMEIOLIUXCSl MaTepUaIbHbIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJBTATOB LEJAM,
OLICHMBATh PUCKU TOCIEACTBUN JAESATEIBHOCTH;

KOOPAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSX pPEATbHOTO, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;



pa3BUBATh KPEaTUBHOE MBINLJICHUE MPU PEUICHUH KU3HEHHBIX MPOOJIEeM.
2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIa/IETh HAaBBIKAMH y4€OHO-HCCIIEN0BATENLCKON U MPOEKTHOM AESTeNbHOCTH, HaBbIKAMU
paspenieHus: npodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
peLIeHHs MTPAKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHBbIX METO/I0B TO3HAHUS,

UCIIONIb30BaTh pa3jMuHble BUABI ACSITEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTalluy, MPeoO0pa30BaHUI0 U NMPUMEHEHHIO B Y4EOHBIX CHUTYalUsX, B TOM 4YHCIE MpU
CO3JIaHUH YUEOHBIX U COI[HAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THII MBIIUICHHS, BIaJETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHSTUSMH U METOJIaMU,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTEIbHON AEATEIBLHOCTU U
YKU3HEHHBIX CUTYAIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJM3UpOBATh 3ajlady, BBIIBUTATh
rUnoTe’y €€ pelleHus, HaxXOIUTh apryMEHThl MJs JO0Ka3aTelIbCTBa CBOMX YTBEPKICHHIA,
3aJ]aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJI€ PpELIEHUS 3aJaud pe3yJabTaTbl, KPUTUUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX yCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh TIPUOOPETEHHBIN OTIBIT,;

OCYIIECTBIISITh IEJICHANIPABICHHBIM MOUCK MEPEHOCca CPEACTB M CIIOCOOOB JIEHCTBUS B
po(heCcCHOHATLHYIO CPEy;

YMETb IMEPEHOCUTh 3HAaHUS B  II03HABATEIbHYI M  MPAKTUYECKYI0  00JacTu
KU3HEEATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE HJEH, MNpeUlaraTb OPUTWHAIBHBIC MOIXOAbI M PELICHHs, CTaBHTH
po0JIEMBbI U 3a/1a4H, JOIYCKAIOLIUE aIbTEPHATUBHbBIE PEILICHHUS.

3) padora ¢ uHpopManmeii:

OPHEHTUPOBAThCS B PAa3IMUYHBIX MCTOYHHKAX HH(popMmaiwu (Tekcre y4eOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JHUTepaType, OMOIOTHYECKUX CIIOBApsSX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0azax maHHbIX, B MHTepHeTe), aHAIWU3UPOBATh WH(OPMAIMIO PAa3IUYHBIX BHIOB U (HOpM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEYHBOCTH;

(dbopMyIMpOBaTh 3ampOChl M TNPUMEHATh pPa3IUYHbIE METOABI NPHU IMOUCKE U OTOOpe
Ouosornueckoi HHpOpMaIK, HEOOXOAUMOM JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

npruoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIB30BAHUS PA3INYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKON
uHpopmarmu (cxembl, rpadyKH, JUATPAMMbI, TAOJIHIIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAyUYHBIN S3bIK B KA4eCTBE CPEJACTBA MNpH padboTe ¢ OUOIOTHYECKOM
uHpoOpMaIlMel: MPUMEHITh XUMUYECKHe, (PU3MYECKUEe U MaTeMaTHYeCKHe 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPECTBA HAIJIATHOCTH;

BJIaJIeTh HABBIKAMH pACIO3HABAHWS W 3alIUTHl WHpOpManuu, WHHOPMAITMOHHON
0€30MaCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH 1€HCTBUSIMU:

1) odmenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCceX cdepax »KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WM JUCKYCCUU IO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHWE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh



CYXJICHHsI OTHOCHUTENIbHO BBINIOJIHEHHUS TpeAaraéMod 3aJaud, Y4YUTHIBaTb MHTEPEChl U
COTJIACOBAaHHOCTb MO3UIHUIT IPYTUX YYaCTHUKOB TUAJIOTa WIN TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEICTBAa OOLICHMS, MOHMMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(QIMKTHBIX CUTYalluid, yMETh CMT4aTh KOH(QIUKTHI U
BECTH MEPETOBOPHI;

BJIAJIETh PA3JIUYHBIMU CIIOCOOAMM OOILEHHUS W B3aMMOJAEHCTBHs, NOHUMATh HAMEPEHUs
JpYyTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(dopMyIHpPOBATH CBOU BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs IeITeIbHOCTD!

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM M MHIUBUAYaIbHONW paboTHI mpu
peleHnH OMOIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peIlIeHHH y4eOHOM 3a1auy;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBMH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHBA,

NPUHUMATh [EJIM COBMECTHOW JESTEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
NeHcTBUS MO €€ JOCTH)KEHUIO: COCTaBJIATh IUIAaH JEHCTBHUM, pacrpelenirTh poiau ¢ Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJIA M KAXKJIOTO YYaCTHUKA KOMaH/bI B OOIINI pe3yibTaT
10 pa3paboTaHHBIM KPUTEPUSIM,

npejlaratb HOBBIE NPOEKTHI, OLEHMBATh MJEU C MO3MLMU HOBU3HBI, OPUIMHAJIBHOCTH,
PaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHHE B PA3JIUYHBIX CHUTYaIUsX,
IPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajleHNe YHUBEPCAJIBHBIMH PeryIsTHBHBIMH e CTBUSIMU

1) camoopranu3anus:

UCTIONB30BaTh OWOJIOTMYECKHE 3HAaHUS JUIA BBIABICHHA NpOOJIeM W WX pEIIeHHS B
KU3HEHHBIX M Y9e€OHBIX CHTYallHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUH 1I€JI€BBIE U CMBICIOBBIE YCTAHOBKHU B CBOMX
NEHCTBUSAX M TMOCTYNKaX MO OTHOIIEHUIO K XHBOW HPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBHIO
OKPY’KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATh TIO3HABATEIFHYIO JESTEIHHOCTD, BBISBISATH MPOOIIEMBI,
CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHBIE 33Jayl B O00pa30BaTEIbHON JEATEIBHOCTH H
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENTHO COCTABIIATH TUIAH PEIICHHUS MPOOJIEMbI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAIHsIM;

pacuMpsATh paMKH y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JleNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

CHocoO0CTBOBATH (POPMUPOBAHHIO U TPOSIBIICHUIO IIIMPOKOH SPYIUIIMH B Pa3HBIX 00JACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBBI B JCSTEIHHOCTH, OIECHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;



BJIaJICTh HABBIKAMU ITO3HABATEIBHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMUTENBHBIX MIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCHH
JUIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO pEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYIUX IIPU aHAIM3€E PE3yIbTaTOB AESTEIbHOCTH;

3) npunsiTHE CEOsI M APYTHUX:

INPUHUMATh ce0s, TOHUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYIUX IIPU aHAIMU3€E PE3yIbTaTOB AESTEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTroro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmetnsie pe3ynbraThl ocBoeHus: nporpaMmmbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crenuuueckue i yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
crocoObl JeMCTBUH IO OCBOGHMIO, MHTEpHpETalMu W [peoOpa3oBaHUIO 3HAHUM, BHJIBI
NEeSTEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHMM B Pa3JIMYHBIX Y4E€OHBIX
CUTyallUsX, a TaKK€ B pEaJbHbIX MHU3HEHHBIX CHUTyalUsiX, CBS3aHHBIX C Ouosorueid. B
IIporpaMMe IpeaIMeTHbIE PE3YJIbTaThl IPEACTABICHbI 10 ToJaM 00yUYEeHHUS.

[IpenmerHble pe3ynabTaThl OCBOeHMs YyueOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh.

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W pPOJIM OWOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHUpa U
HaYYHOI'O MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosiorny, pyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIs PELICHHS KU3HEHHBIX 337134,

YMEHME PacKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMHHOB U MOHSTHUN: KU3Hb, KIETKA,
opranm3M, Merabomu3M (0OOMEH BEHmIECTB M  NPEBPALICHUE HOHEPruH), TOMEOCTa3
(camoperynsiius), ypOBHEBas  OpraHM3allsi JKUBBIX  CHUCTEM, CaMOBOCIIPOW3BE/ICHHE
(penpoayKIusi), HACIEICTBEHHOCTh, H3MEHUHBOCTD, POCT U Pa3BUTHC;

YMEHHE H3Jarath OHOJIOTHMYECKHE TeopuH (KIETOYHAs, XPOMOCOMHAs, MYTAalMOHHAs,
IICHTpaJbHAsl JIOTMa MOJEKYJIspHO# Ouonorun), 3akonsl (I. Mennens, T. Moprauna, H. U.
BaBuiioBa) u yuenus (0 meHTpax MHOT0OOpa3us U MPOUCXOXKACHHS KyIbTYpHBIX pactenuit H. .
BaBuiioBa), ompeaensaTh rPaHuIlbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM,;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIOJEHUE M OIMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM, OpraHu3alus M IPOBEJEHHE OHOJOTHYECKOro
HKCIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HUCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJbTAaTOB, HCIOJIB30BAHHBIX HAYYHBIX HOHATHIH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOIbI HA OCHOBAHUU IIOJYYEHHBIX PE3Y/IbTATOB,;

YMEHUE BBIJIEIATh CYLIECTBEHHBIC NPU3HAKA BHUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB. 0OMEHa BELECTB U
NpeBpalleHus] SHEPTUU B KIETKE, (OTOCHHTE3a, IMIIACTUYECKOI0 M JHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYaJIbHOTO Pa3BUTHS
opranusMa (OHTOreHe3);

YMEHHE MPUMEHSAThH MOJTYYCHHbIE 3HAHUS JJI 0ObSICHEHUS OMOJIOTMYECKUX IPOIECCOB U
SIBJICHUH, JJIS1 IPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HHU C 1IeNIbI0 00eCTIeYeHHs
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAlOIIUX JIOAEH, COOMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled NPUPOAHONH cpene, NMOHMMaHHE HEeO0OXOIUMOCTH



WCIIOJIb30BAaHUS JTOCTHKEHUN COBPEMEHHON OHMOJOTUU M OMOTEXHOJIOTHW IJI PAllMOHATBHOTO
NPUPOAOTIOIH30BAHNS;

YMEHHUE peIllaTh JJIEMEHTapHbIE TEHETHYECKHE 3aJaud Ha MOHO- W JAUTHOPHIHOE
CKpEIIMBaHKE, CIETUICHHOE HACIEIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS
JUTSI TIpE/ICKa3aHus HaClIeJJOBaHUSI IPU3HAKOB Y OPTaHU3MOB,

YMEHHUE BBINOJHATH JIA0OPATOPHBIE W TPAKTUYECKHE PaldOThI, COONIONATh TMpaBWiIa MPU
paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAO0BaHHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHPOPMAINIO OHUOIOTHYECKOTO
COJICpKAaHUs, BKJIIOYAONIYIO ICEBIOHAYYHBIC 3HAHHMS W3 Pa3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBO# MHGOPMAIIUK, HAYYHO-TIONYJISIPHBIC MaTePHasbl), ITUYECKUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBAaHMIA B OMOJIOTUH, MEAHUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC IHUCHMEHHBIE M YCTHBIE COOOMICHHs, 0000IIas
OMOJIOTUYECKYI0O HMH(POPMAIMI0O W3 HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
TOHSATUIHBIN armapat OUOJIOTHH.

[IpenmerHbie pe3ynabTaThl OCBOCHHs YydeOHOro mnpeamera «buomnorus» ¢ 11 knacce
JIOJIKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE W POJU OWOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAYYHOT'O MHUPOBO33PCHUS, O BKIIA/IC POCCUICKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE
Ouosoruu, PyHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KH3HECHHBIX 3a/1a4,

YMEHHE PaCKPBIBATh COACPKAHUE OMOIOTUICCKUX TEPMUHOB ¥ MIOHSATHI: BUJI, TOMYJISIH,
reHoGOH, DBOJIONHUA, MABWXKYIIHE CHIbI ((AKTOPBI) 9SBOJIOIKMH, PUCIOCOOICHHOCTh
OpPraHM3MOB, BHUJ000pa30BaHHE, OSKOJOTUYCCKHE (AKTOPBI, DKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PSIYIICHTHI, [ICTH MATAHUs, SKOJIOTHIeCcKas MupaMuIa, OMoreoneHo3, onocdepa;

yMEHHE W3JIarath Owuosorndeckue Teopuu (dBosronoHHas Tteopuss Y. JlapBuHa,
CHHTETHYECKas TEOPHS IBOJIOIMHN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiiieBoro cxojctea K. M.
bapa, depenoBaHus TIaBHBIX HampaBiieHWi u myted sBomtoru A. H. CeseprioBa, ydeHHs o
ouochepe B. . BepHaackoro), onpeaessiTh IPaHHUIIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIQJICTh METOJaMH HAyYHOTO IMO3HAHUS B OWOJIOTHH: HAOJIOJEHUE W ONMCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB U SBJICHWI, OpTaHM3alus U TMPOBEIECHUE OHOJIOTUYECKOTO
OKCIICPUMEHTA, BBIJBH)KCHUEC THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIy HCCICTyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJNyYEHHBIX PEe3yJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX TOHSTHH,
TEOpUI U 3aKOHOB, YMCHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUH TIOJyYEHHBIX PE3y/IbTaTOB,;

YMEHHUE BBIICIIATH CYIICCTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB. BHJIOB,
MOMYJSIIIUKM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTE€OIEHO30B M OKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB.  HACIEJACTBEHHOH  W3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS DKOJIOTHYECKUX (AKTOPOB Ha
OpPTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B IKOCHCTEMaX, aHTPOMOTEHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHOTC€OXMMHYECKHX IIMKJIOB B
ouocdepe;

YMEHHE TPUMEHATH MOJTYYCHHBIC 3HAHUS JUIT OOBSICHEHUS OMOJIOTHMYECKUX TPOIECCOB H
SIBIICHUH, JIJISI IPUHATHS IPAKTUYCCKUX PEIICHUH B MIOBCEIHEBHOW KHU3HHU C TICJIBbI0 00ECTICUCHHS
0€30MacHOCTH CBOETO 3/IOPOBBS U 37I0POBBS OKPYKAIOMIUX JFOJIEH, COONIONCHUS HOPM
IPaMOTHOTO TIOBEJACHHS B OKpPYXAIOIICH MNPUPOAHONW cpejie, TMOHMMaHHE HEOOXOIUMOCTH
UCTIOJTb30BaHUS JOCTHKEHUI COBPEMEHHOM OuoJIoTuN TUTST parroHaIBHOTO
MPUPOIOTIONIH30BAHUS,



YMEHHE pelIaTh 3JIEMEHTapHbIe OWOJOrMYECKHE 3a/laud, COCTAaBIISITH CXEMBbI IEpEHOCA
BEIIIECTB M SHEPTHH B IKOCHUCTEMaX (ICTH MTUTAHHUA);

YMCHHUE BBINOJHATH J1a0OPAaTOPHBIC U MPaKTHUeCKHe pabOThI, COOMIONATh IpaBuiIa MPH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000y IOBaHHUEM,

yYMEHHE KPUTHYECKH OIICHUBATH W HHTEPIPETUPOBATH WHPOPMAIHMIO OUOJIOTHYECKOTO
COZICpXKaHKs, BKIIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHWS M3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOM WH(OpMAaIMK, HAYYHO-NIONYJISIPHBIC MaTepuajbl), paccMaTpUBaTh TIJI00AIBHbIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUIM COOCTBEHHYIO
HIO3UIIHIO;

YMEHUE CO3[aBaTh COOCTBCHHBIC NHCBMEHHbIE M YCTHBIE COOOIICHHs, 0000mas
OMOJIOTHYECKYI0 HWH(OPMALMI0O W3 HECKOJBKUX HCTOYHHKOB, TIPaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie IIpakTHyeckue (cpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
but6mmoreka [IOK
1 buororus kak nayka 2 05 https://m.eds00.ru/7f41c292
2 JKuBble CHCTEMBI U X OpraHu3aIus 1 bubmorexa OK
P . https://m.edso00.ru/7f41c292
. bubmuorexa [JOK
3 XHWMHYECKUH COCTaB U CTPOCHHE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 JKHSHEACATENEHOCTS KICTKH 6 https://m.edso0.ru/7f41c292
5 Pa3mMHOXeHNE 1 MHINBUAYAJIbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
OpTraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTh M UIBMEHYUBOCTD 8 1 15 bubnuoreka [JOK
OpraHM3MOB ' https://m.eds00.ru/7f41c292
7 Cenexuusi oprann3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
8 Peseperioe Bpens L https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4




11 KIIACC

KoJuunyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (umdposrbie)
Ne n/m Konrpoabubie IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoteka LIOK
L IBOITIOLHOHHA] GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE M pa3BUTHE KU3HU HA 9 1 05 bu6nuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OprasH3Mbl i OKPYIKAIOLIas cpeia > 1 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
1
4 Coo01ecTBa U HKOJIOTHYECKUE CUCTEMBI 9 httns://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
P 2
> C3CPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/m Bcero H3y4yeHHusi  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 04.09 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUS KUBOM TTPUPOIBI.
[IpakTrueckas padota Ne 1 Eu 10K
noInoTeKa
2 «Hcrosib30BaHKe pa3IMIHBIX 1 0.5 11.09 httns://m.edsoo.ru/8636122
METOJOB IIpU U3Y4CHUU
OMOJIOTUYECKHX 00OBEKTOBY
buonornueckue cuctemsl, MPOLECCHI bubmmorexa [JOK
3 1 18.09
U UX U3yYCHHE https://m.eds00.ru/863e6564
XuMudeckui coctaB kKieTku. Bona u bubmmorexa [JOK
4 1 25.09
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [JOK
b ) 1 2.1
> eamiit. CocTas u CTpocHie GeaKos 02.10 https://m.eds00.ru/863e6b72
depMeHThl — OMOJIOTUYECKHE
Karanusaropsl. JlaboparopHas
6 pabora Ne 1 «I/IiyquHe 1 05 09.10 bubmmorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMEpe aMUIa3bI
WIIN KaTajasbl)»
7 VraeBonsl. JInnuael 1 16.10 bubmmorexa HOK

https://m.edso00.ru/863e6870




bu6mmoreka [JOK

H .ATOD 23.1
8 YIGICHHOBEIC RHCIOTR 310 https://m.eds00.ru/863e6d5c
9 Hcropus u MeToabl 3yuyeHus 06.11 bubnuorexa [IOK
kietku. Knerounas teopust ' https://m.eds00.ru/863e6e88
10 KreTka kak menoctHas xuBas 13.11
cuctema
CtpoeHue 3yKapuOTHYECKON KIIETKH.
JlaboparopHas pabora Ne 2
«M3yueHune cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuil, ’KUBOTHBIX, TPHOOB U 0.5 20.11 https://m.edso00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OIHCaHUE»
bubmuoreka [JOK
12 OOMeH BeIEeCTB U META00IN3M 27.11 https://m.eds00.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3. 04.12 bubmuoreka [JOK
DHepreTUuecKuii 0OMeH ' https://m.eds00.ru/863e7c98
’KuzHeHHbIN UK KIETKU. Jlenenue
kjeTku. Mutos. JlabopaTopHas BuG 110K
noIMoTexa
14 03 «H 11.12
padora No 3 «Habmionenme murosa B https://m.edsoo.ru/863e7aae
KJIETKaX KOHYMKA KOpEeIlIKa JTyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
15 buocunres 6enka. Peakmus 05 18.12 bubmuorexa [JOK
MaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e7dc4
bu6mmoreka [JOK
16 T —0 0 25.12
PaCIBIA HOCHHTES bestia https://m.edsoo.ru/863e796e
17 Hexnerounsie popmbl )kU3HU — 15.01 bubnnorexka [JOK

BUPYCHI

https://m.edso00.ru/863e796e




bu6mmoreka [JOK

18 @®opMbl pa3MHOKEHUSI OPTraHU3MOB 22.01 httos://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 Meiio3 29.01 https://m.eds00.ru/863e81h6
https://m.edsoo.ru/863e831e
OOpa3oBaHuE ¥ Pa3BUTHE MOJIOBBIX
kieToK. OMmIo010TBOpEHHE.
Jlaboparopnas padota Ne 4 bubnnoreka [JOK
20 05.02
«M3yueHne CTpOeHHs MOJIOBBIX https://m.edsoo.ru/863e7f4a
KJICTOK Ha TOTOBBIX
MUKpOIIpernaparax»
91 Konrponsnas padora o Teme 05 12.02 bubnuorexa [IOK
«Ku3HenesTeIbHOCTD KIIETKA» ' ' https://m.edso0.ru/863e81b6
99 NunuBunyanbHOE pa3BUTHE 19.02 bubmuoreka [JOK
OpPraHu3MOB ' https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 26.02 bubnnorexa [JOK
HACJEJCTBEHHOCTH U U3BMEHUUBOCTH ' https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIICIOBAHUS Eu6 1IOK
HOTMOTEKA
24 npusHaxos. MororuGpuoe 0503 https://m.eds00.ru/863e8878
CKpCHIMBAaHUC
WTUOPHUIHOE CKpENTMBaHue. 3aKOH
25 fe3aBHI():Hf/10ro Hinf OBaHUSA 12.03 bubmmorexa [JOK
A ' https://m.edso0.ru/863e89a4
MIPHU3HAKOB
ClenyieHHOE HacJIe/10BaHHE
npu3HakoB. JlabopaTopHas padora No
26 5 «M3yuenue pe3yabTaToB 05 10.03 bubnnorexa [JOK

MOHOTHOPHIHOTO W TUTHOPHUTHOTO
CKpeUIMBaHus y Apo30(Hisl Ha
TOTOBBIX MUKpPOIIpernapaTax»

https://m.edso00.ru/863e8c60




97 I'eneTuka mona. HacimemoBanme 1 02.04 bu6mmoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEHUYUBOCTh. JlaboparopHas

98 pabota Ne 6. I/IschiHI/Ie 1 05 09.04 bubnuorexa [IOK
MOAU(DUKAITIOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MTOCTPOCHHUE BAPUAIIMOHHOTO psijia U
BAPHUALIMOHHON KPUBOI»

HacnenctenHass ”3MEHYHBOCTb.

29 JlaGopaTopnas pabora Ne 7. «AHanu3 1 05 16.04 bubnuorexa [IOK
MYTaIi y 1po30(HIIbl HA TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

bubmuoreka [JOK

30 Peteriia senosexa 1 23.04 https://m.eds00.ru/863e8d78
Konrponsnas padora o Teme

31 «HaciencTBeHHOCTh U 1 30.04
W3MEHYUBOCTH OPTaHU3MOBY

bubmuoreka [JOK

32 Cenexius Kak HayKa U MPOIECC 1 07.05 https://m.edsoo.ru/863¢9214
MeToanl U JOCTUKEHUS CENEKITUU bubmuorexa [JOK

33 . 1 14.05
pacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214

34 buotexHosorus kak orpacib 1 2105 bubnnorexa [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie  IIpakTuuyeckue
n/m Bcero H3y4yeHHUsi  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
" bubnuorexa [JOK
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 04.09 https://m.edsoo.ru/863ea20e
9 Uctopus pa3Butus npeacraBieHun 1 11.09 bubnnorexa [HOK
00 IBOJOIHU ' https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MiticpooBomioLts L 18.09 https://m.edso00.ru/863e9cle
[Tomymsiust Kak sJeMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOLUH.
bu6mmoreka [JOK
4 JlaboparopHas padora Ne 1 1 0.5 25.09 https://m.edsoo.ru/863699c6
«CpaBHEHHE BHJIOB T10
MOP(}HOIOTHUECKOMY KPUTEPHIO»
JIBMoKyIIIHE CUITBI (IIEMEHTapHBIE bubnnorexa [JOK
5 1 02.10
(baKTOpHI) SBOIIOIIUN https://m.edsoo.ru/863e9da4
. bubnmorexa [JOK
6 EctecTBenHsbIit 0TOOP B €10 GOpMBI 1 09.10 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOIOLINMN:
MPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 BHUI000paszoBanue. JlaboparopHas 1 05 16.10 bubnnorexa [JOK
pabora Ne 2 «Onucanue ' ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U €€
OTHOCHUTEIILHOTO XapaKkTepa»
3 Hanpasnenus u mytu 1 2310 bubnnorexa [JOK

MaKpO3BOJOIH

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




9 HeobpaTumocTs 3BOMIOLINN 06.11
10 I/I"CTOpI/ISI KU3HU Ha 3eMJIC U METO/IBI 1311
e€ n3ydeHust
11 ['MnoTe3bl NPOUCXOKACHUS KU3HU Ha 20.11 bubnuorexa [IOK
3emiie ' https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie o 3paM U bubnnorexa [JOK
12 27.11
nepuoaam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTEIBHOTO U KUBOTHOTO MHpA.
[IpaxTuyeckas pabora Ne 1 bubnuoreka [IOK
13 0.5 04.12
«3y4eHne UCKONIaEMBIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTEeHUN U KUBOTHBIX B
KOJUIEKLIUSAX »
CoBpemenHas cucrema bubnuoreka [IOK
14 11.12
OpraHU4eCcKOoro Mupa https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
1 18.12
5 DBoutonus YeoBeka (aHTPONoreHes) 8 httns://m.edsoo.ru/863eac2c
JBmxyiue cuibl (GakTopbl) bubnmorexa [JOK
16 25.12
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU 15.01
YyeJioBeKa
YenoBeueckue pacsl U IPUPOIHBIC bubnnorexa [JOK
18 22.01
aZlaNTalyy YeJI0BEKa https://m.edsoo.ru/863eaea2
KonTponbhas pabora no teme
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU 29.01
Ha 3emie»
20 DKOJIOTHS KaK HayKa 05.02
21 Cpenbl 00uTaHUs U SKOJIOTUYECKHE 12.02 bub6mmoreka [IOK




(baxTopsl

Abuotnyeckue GpakTopsbl.
JlaGopatopHas pabora Ne 3.
«Mopdoomnoruueckrue 0COOEHHOCTH

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

22 pacTeHU U3 pa3HbIX MECT 0.5 19.02 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabota Ne
4. «BnusiHME cBETa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIeyca»
bubmuoreka [JOK
23 buorureckue paxrope! 26.02 https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTCPUCTHKH
nomnyssiiun. [Tpaktuyeckas pabora
24 Ne 2 «[Toncyét mroTHOCTH 0.5 05.03
TOITYJISIIIUI pPa3HBIX BHJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHU3MOB — 12,03 bubmmorexa [JOK
OUOIICHO3 ' https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI 19.03 bubmuoreka [JOK
(3xocHCcTEMBI) ' https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIH YKOCUCTEMBI.
27 DKOJOTHYeCKUe MUPaMUIbI 02.04 bubmorexa LIOK
_ PDAMHIBL ' https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykieccust
28 [IpupoaHbIE S3KOCUCTEMBI 09.04
AHTPOTIOT€HHBIE YKOCUCTEMBI
29 buocdepa — riobdansHas 16.04
AKOCUCTEMA 3eMITH
30 KoHTponbHas paboTa 1mo teme 23.04 bubnnorexka [JOK

<(COO6I_HCCTBa X 3KOJOTHYCCKHE

https://m.edsoo.ru/863ebbh5e




CHUCTCMBbI»

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 30.04 bubnuorexa [JOK
o6uochepsr ' https://m.edso00.ru/863ebd16
32 UYenoredecTBo B Onocdepe 3emin 1 07.05
CocyiecTBOBaHUE TPUPOJIBI U bubnuorexa [JOK
33 1 14.05
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 3akmounTeabHbIN ypok. O6001IeHne 1 91,05
TeM Kypca buosorus
OBILEE KOJIMYECTBO YACOB I10 34 95

I[TPOI'PAMME







YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus, 10 kmace/ INaceunnk B.B., Kamenckuii A.A., Pyomos A.M. u ap.;
[Ton penaknueit [laceunnka B.B. AxknmonepHoe o61ecTBo «l31aTenbeTBoO
«IIpocsemenue»

* buonorus, 11 knacc/ [Naceunnk B.B., Kamenckuii A.A., Pyomnos A.M. u ap.;
[Ton penaxuueit [laceunuka B.B. AxkuronepHoe o6miectBo «31atenbeTBO

«IIpocserienne»
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