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HHOACHUTEJBbHASA 3AIINCKA

[Tpu pa3zpaboTke MporpaMmbl 10 OUOJIOTUU TEOPETUUECKYIO OCHOBY JUISI OTIPEICIICHUS MTOIXO0B
K (OPMHPOBAHUIO COJEpKAaHUS YydeOHOro mpenMera «bHONOTHA» COCTaBWIM: KOHIENTYyalbHbIE
nonoxeruss PI'OC COO o B3aMMOOOYCIIOBICHHOCTH LENEH, COAepKaHus, Pe3yJIbTaTOB O0yUeHUs U
TpeOOBaHUH K YPOBHIO TOATOTOBKU BBIMYCKHUKOB, IOJIOKEHHS 00 OOIIUX IENsIX W IMPHHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeliHero odmiero odpasoBanusi B Poccuiickoii
denepanyn, a TaKKe MOJIOKESHUS O crienupuKe ONOIoTHH, € 3HAYCHUH B TIO3HAHUY KUBOW TIPUPOJIBI U
o0eCIieYeHNN CYNIECTBOBAHMS 4YeJoBeYeckoro obOmiecTBa. COTJacHO HAa3BaHHBIM  IOJIOKEHHSIM,
OTIpeJIeNIeHbl OCHOBHBIE (DYHKIIUH MPOTPAMMBI IO OMOJIOTUU U €ECTPYKTYpA.

[TporpamMmma 1o Owonoruu naéT MpeACTaBICHUE O IeNAX, 00 o0mel crpaTeruu oOydeHUs,
BOCIIUTAHUS U PAa3BUTUs O0yYarOIIMXCS CpeACTBaMH ydeOHOro mpenmera «buonorusy», ompepensier
00s13aTeNIbHOE TMPEIMETHOE COAEp)KaHUE, €r0 CTPYKTYPY, paclpelesieHHe IO pas3lieiaM U TeMaM,
PEKOMEHIYEMYIO TIOCIICIOBATEIIbHOCT U3YUEHHs YUeOHOTO Marepuajia ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBS3CH, JIOTUKH 00pa30BaTEeILHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
00y4aroIuxcs.

B mporpamme 1o OMOJIOTHM TaKXKe YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaInpeIMETHBIM U TIPEMETHBIM pe3yiIbTaTaM 00ydeHus: B pOpMHUPOBaHUN OCHOBHBIX BHJIOB YU€OHO-
MO03HABATEIPHON JICATEILHOCTH/YICOHBIX JIEHCTBUN OOYyYaroIUXCS [0 OCBOCHHUIO COJCPKAHUS
OuoI0ru4Yeckoro oopazoBaHusl.

B mporpamme mo Owmomormm (10-11 kmaccel, 6a30BbIii ypOBEHb) peaaM30BaH PUHIIMIT
IIPEEMCTBEHHOCTH B M3Y4YE€HUU OMOJIOTHHM, Ojarojaps 4eMy B HEW MpOCMAaTpHUBAETCs HAINPABICHHOCTb
Ha pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX OPHEHTAINN JTMIHOCTH, IKOJIOTHUECKOTO MBIIIICHHS, IPEICTABICHUI O 3J0POBOM 00pase
KHU3HU U OepEeXHBIM OTHOLICHWEM K OKpY’Karomiel mpupoaHoii cpeae. [loaromy Hapsany ¢ u3ydeHnem
00IIeOMOIOTUYECKHIX TEOPUH, a TAK)KE 3HAHUI O CTPOSHHUH KMBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX MpPOTEKAIOIIMX B HUX IPOLECCOB B MporpaMMe IO OHOJOIMH YIEIEHO BHHUMAaHHE
WCIOJIb30BAHUIO TTOYUYEHHBIX 3HAHUH B TOBCETHEBHOM KU3HU TSl pEIICHUS TPUKIATHBIX 3a71a4, B TOM
yucae: NpO(WIAKTUKA  HACIEICTBEHHBIX  3a00JE€BaHUN  YENOBEKa, MEIMKO-T€HETHYECKOro
KOHCYJIbTUPOBAHMsI, OOOCHOBaHMs 3KOJOIMYECKH IeJIeCO00pa3HOT0 TOBEACHUS B OKpPY)KaOLIEH
IPUPOJHOM cpelle, aHalu3a BIUAHUSA XO3SMCTBEHHOW JEATENbHOCTH YEJIOBEKAa Ha COCTOSHUE
MPUPOJHBIX W HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K TNPHUKIATHONW HANpPaBICHHOCTH
yueObHoro mpeamera «buomorus» NPOAMKTOBAHO HEOOXOAMMOCTBHIO OOECTICUCHMsI YCIOBUW ISt
pemieHusl OAHOH W3 aKTyalbHBIX 3aJad MIKOJBHOTO OHMOJOTHYECKOTO OOpa3oBaHUs, KOTOpas
npeanoiaraetT (GOPMHPOBaHHWE Y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBAaThCS K H3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonorus Ha ypoBHe cpeHero od1ero oopa3oBaHus 3aHUMaeT BakHoe MecTo. OHa oOecrieunBaeT
(dopmupoBaHUe Yy 00yJaromuXCcs MPEJCTaBICHUNA O HAyYHON KapTUHE MUpA, pacIiupsieT U 006o0maer
3HaHUS O >KMBOHM Hpupoje, €€ OTIMYUTENbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allMyd U 3BOJIOLHUY,
CO3/1aéT YCJOBMS JUIsl: TO3HAHMSA 3aKOHOB >KMBOW MNpHUpOAbI, (opmupoBaHUS (QYHKIIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0€30MacHOro o0pas3a >XH3HH, SKOJOTHYECKOTO MEBIIIICHHUS,
IIEHHOCTHOT'O OTHOIIICHUSI K )KUBOU TIPUPOJIC U YEIIOBEKY.

Bonpioe 3HaueHNe OMOIOTHSI UMEET TaKKe TS PEIICHUS BOCITUTATENIHbHBIX W Pa3BUBAIONIHNX 33124
cpeaHero obmiero oOpa3oBaHus, colMaIM3anuu oOydaromuxcs. M3ydenune Guonoruu obecriednBaeT



ycioBUs A GOPMUPOBAHUS UHTEIJICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMALIMOHHBIX HABBIKOB,
ACTETHYECKON KYIbTYPhI, CIOCOOCTBYET MHTETPALMN OMOJIOTHYECKHUX 3HAHUU C MPEICTABICHUSIMH U3
JOPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (DU3MKHU, XUMUHU U Teorpaduu. HazBaHHBIC MOJIOKECHUS O
MpeHa3HAuYeHUN Yy4eOHOTO npeamera «bHoIorusy COCTaBHIM OCHOBY JUISL ONPEICIICHUS MOIX0I0B K
0TOOpY ¥ CTPYKTYPHPOBAHUIO €0 COACPIKAHMS, TPECTABICHHOTO B POrPaMMe M0 OHOJIOTHH.

Ot6op comepkanust yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYILIECTBIEH C
MO3UIMHA KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM 00 yUaIOIIUECs TOJKHBI OCBOUTH
3HAHUS W YMEHUS, 3HAUYUMBIC JUIsi (DOPMHPOBAHUS OOIEH KYJIbTYphI, OMPEICISIONINE aJIeKBATHOES
MOBE/ICHHUE YEJIOBEKA B OKPYKAIOIIEH MPUPOTHON cpefie, BOCTpeOOBaHHBIC B MTOBCEIHEBHOMN JKU3HH U
MIPaKTUYEeCKOH fesTenbHoCTH. Oco00e MECTO B 3TOM CUCTeMe 3HAHU 3aHUMAIOT AJIEMEHTHI COJIePKAHMUS,
KOTOpBIE CIYKaT OCHOBOM /17151 (hOpMHUPOBaHUS IPEJCTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
KapTHHE MUPA ¥ IEHHOCTHBIX OPUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOrHYECKOTO
oOpa3oBaHHs.

CTpyKTYypHpOBaHUE COJIEp)KaHUsl y4eOHOro Marepuajia B MPOrpaMMme 10 OHOJOTHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYUTEIIbHBIX OCOOEHHOCTSIX KUBOM
MIPUPOJIBI, O €€ YPOBHEBOI OpraHU3aIllMU U HBOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE y4eOHOTO
npeamera «buonorus» BBIACIEHBI CIENYIOLME CoJepKaTellbHble JUHUU: «bHOoJIorvs Kak Hayka.
Metonsl HaydHoro mo3HaHus», «Kierka xak Ouonoruyeckas cucremay, «OpraHusm Kak
Ouosorudeckas cucreMayn, «CucreMa U MHOrooOpasue OpraHM4ecKoro Mupay, «IBOJIONHS >KUBOU
MPUPOJIBIY, « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH Y.

Lens wusyuenus yuebHoro mpenmera «buomorusi» Ha 0a30BOM ypOBHE — OBJIAJCHUE
00yJaronMMHUCs 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJIILHOW OPTaHM3aIliy >KUBBIX CHCTEM Pa3HOTO
paHra ¥ npuoOpeTeHne YMEHUM MCIOJIb30BaTh 3TH 3HAHUS JIJISi TPAMOTHBIX JEHCTBUN B OTHOIIICHUU
00BEKTOB JKMBOW MPUPOJIBI U PEIICHUS PA3TMYHBIX JKU3HEHHBIX MPOOIIEM.

Joctuxenne 1enn wusydeHus ydeOHoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAyIIMUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl 3HAHUNW O OMOJOTHUYECKHUX TEOPHSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIax, CIYXKaIIMX OCHOBOM NIl (OPMUPOBAHUS MPEICTABICHUNA O
€CTECTBEHHO-HAyYHON KapTHHE MHpPa, O METOJaX HAy4YHOIO IMO3HAHMS, CTPOCHUH, MHOTOOOpA3UH U
OCOOEHHOCTSIX KHBBIX CHCTEM pPA3HOTO YpPOBHSA OPraHU3alliM, BBIJIAIOMIMXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOYy4YaIOIMMUXCA TO3HABATEIbHBIX, WHTEJUICKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpoliecce aHalIM3a JAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH U
MOJXO0JIOB K M3YUYEHHIO )KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3alUK;

CTaHOBJIEHUE Yy OOydaromuxcsi o0mel KyabTyphl, (DYHKIIMOHATEHOW TPaMOTHOCTH, Pa3BHUTHE
yMeHUN OOBSACHSTH U OTICHUBATD SIBIICHUSI OKPY>KAIOIIETO MHUPA KUBOHM MPUPOIBI HA OCHOBAHWUHW 3HAHUIA
Y OTIBITA, TIOJIYYCHHBIX TTPH U3YYCHUH OUOJIOTHH;

dbopMupoBaHKE y OOYJAONIUXCSI YMEHUHM WLTIOCTPUPOBATH 3HAYCHUE OMOJIOTHUECKUX 3HAHUMA
B MPAKTUYECKON NESATEIBbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHN H
arpoOMOTEXHOJIOTHI;

BOCTIIUTaHHE YOEXKJAEHHOCTH B BO3MOXXHOCTHM TIO3HAHHUS YEJIOBEKOM JKUBOW MPHUPOJIBHI,
HE00X0IMMOCTH OEpeKHOTO OTHOIICHHS] K HEW, COONIONEHUS STHUYECKHX HOPM TpU IMPOBEICHUU
OHOJIOTUYECKUX UCCICIOBAHMIA;

OCO3HAHME LIEHHOCTH OHOJIOTUYECKUX 3HAHUI M7 MOBBIUICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;



NpUMEHEHHe TPUOOPETEHHBIX 3HAHWUM W YMEHHH B TIOBCEAHEBHOM JKW3HU [UIS OICHKU
TIOCJICACTBUI CBOCH JEATEILHOCTH 110 OTHOUICHUIO K OKPY)KAaIOIIeH cpezie, COOCTBEHHOMY 3/10POBBIO,
000CHOBaHUE U cOOIOIEHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

B cucreme cpeanero ooOmiero oOpasoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS 00s13aTEIbHBIM YYEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00JacTh
«EcTecTBeHHO-HAYYHBIC IPEMETHI.

Jlnst m3ydenust Ouosiornu Ha 6a30BOM YpPOBHE CpeaHEro oOIiero oOpa3oBaHUs OTBOAMUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 yac B Hezeoio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHMOJOTMHM C OOIIECTBEHHBIMH, TEXHUYECKMMU H JAPYTHMMHU
€CTECTBCHHBIMU Haykamu, (uimocodueld, 3TUKOH, OICTETHKOW W mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI MuUpa. CucreMa OMOJIOTHUECKUX HaYK.

Metoapl MO3HaHMUA >KMBOM HpUPOAbl (HAOMIOACHWE, SKCIEPUMEHT, ONHCAHUE, HU3MEpEHUeE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabnuupl 1 cxembl: «MeTo/Ibl TO3HAHUS JKUBOW IPUPOABI».

JlaGopaTopHble U MPpaKTHYeCKHE PA0OTHI:

[Tpaktuyeckas pabora Ne 1. «Mcnonp3oBaHMe pa3iMUYHBIX METOJOB MpPU HU3YyYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTeMBbI H HX OPraHU3ALHUs.

JKussble cuctembl (OMOcHCTEMBI) Kak IpeaMET U3ydeHus Ononoruu. OTIHYue KHUBBIX CHCTEM OT
HEOPraHUYECKON IPUPOJBIL.

CpoiicTBa 6uocucTeM U UX pazHOOOpas3ue. YPOBHU OpraHu3allMi OMOCHCTEM: MOJIEKYJISPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpPraHU3MEHHBIH, HOMYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN
(OmoreoneHOTHYECKU ), OHOCHEPHBI.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: «OCHOBHBIE TPU3HAKYU )KU3HUY, «Y POBHU OpraHU3alUH KUBON IPUPOIBD).

O6opynoBanue: mojaenb mosiekyibsl JJTHK.

Tema 3. XumMu4yeckHii COCTaB H CTPOeHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XMMHMUYECKHE AJIEMEHTBI: MaKpOAJIEMEHThbl, MUKPO3JIEMEHTHI.
Boza n MmuHepanbHbIe BEIIECTBA.

OyHKIUY BOABI U MUHEPAJIbHBIX BELIECTB B KieTKe. [lonaepxanne ocMoTHYecKoro 6anaHca.

benku. CoctaB u cTpoeHne OENKOB. AMHHOKHUCIOTBI — MOHOMEpHI OenkoB. HezameHuMsble U
3aMEHUMBbIE aMUHOKHCIOTBl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl OE€JIKOBOM MOJIEKYJIBI
(mepBUYHas, BTOpUYHAS, TPETUYHAS U UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonornueckue QyHKIMN OEIKOB.

®epMeHThl — Ouosiornyeckue Karaimuzatopbl. CTpoeHue ¢(epmMeHTa: aKTUBHBIM IEHTP,
cyoctparHas cneuuduunoctb. Kopepmentsl. Buramunbl. Otinuns GepMEHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB.

VYrneBoasl: MOHOcaxapubl (INIIOKO3a, pubo3a M J1e30KCHpub03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U ToJMcaxapuabl (Kpaxmall, INIMKOTeH, LeJUT0103a). buonornueckue pyHKIUHN yrieBOIOB.

Jlunuaer: Tpurnuuepuasl, pocdonaunuasl, crepousl. ['uapoduibHo-THAPOGOOHBIE CBOWCTBA.
buonoruueckue ¢ynkunu aunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JUMIUAOB KaK HCTOYHUKOB
SHEPTUH.

Hyxnennoseie kucnotel: JJHK u PHK. HykneoTtuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JIHK. Ctpoenne u hpyakuuu PHK. Bunst PHK. AT®: ctpoenue u ¢hyHKIINA.

[{utonorus — Hayka o kjerke. Kietounas Teopust — mpuMep B3aUMOACHCTBUS Hiel U (HaKTOB B
Hay4YHOM ITO3HAaHUU. MEeTO/1bl U3yUEHUS KIETKH.



Knerka kak nemnoctHas xwuBas cuctema. OOmiye NpU3HAKK KJIETOK: 3aMKHYTas Hapy)KHas
MemOpana, moJiekyibl JJHK kak renernueckuii anmapar, cucteMa cuHTe3a Oerka.

Tumbl  KJIETOK: dyKapHOTHYecKas W mpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHUs
npokapuoTuyeckon kietku. Kierounas crtenka Oakrtepuil. CTpoeHHE 3YKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKAa, TIJMKOKAIUKC, MX (YHKIHH.
[Inazmatnueckas MemOpana, e€ cBoicTBa M (QyHkuuu. IluTommasma u €€ oOpraHoujbl.
OnnomemOpannble opraHouasl kietku: OIIC, anmapatr [onbmku, auzocombl. [lomyaBTOHOMHBIC
OpraHou/ibl KJIETKH: MUTOXOHAPUH, IIacTuibl. [IpoucxoxaeHue MUTOXOHAPUA MU IIacTui. Bumsl
wiactul. HemeMOpaHHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUHBIN LIEHTpP, HUEHTPUOIIU, PECHUYUKH,
KIyTUKU. OyHKIIMY OpraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynsTopHblid HeHTp kieTkd. CTpoeHue smpa: siaepHas 000JI0uKa, KapuoruiazMma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, Jx. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacrpeneneHie  XUMHUYECKHMX ~ 3JEMEHTOB B HEXUBOW  NPHUPOJIEH,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuis! u cxeMsl: «[lepuonnyeckas TabMIa XUMHUYECKHUX 3JIEMEHTOBY, « CTPOSHHE MOJIEKYJIbI
BOABI», «bruocunres Oenkay, «CTpoeHue MOJIeKyibl Oenkay, «CTpoeHue hepmMeHTay,

«Hykneunossle kucnorel. JHK», «Ctpoenue wmonekyinsl AT®», «CrpoeHne 3yKapHOTHYECKOU
KiIeTkn», «CTpoeHue KHUBOTHOM KieTkn», «CTpoeHHe pacTUTeNbHOW KIeTKn», «CTpoeHue
MIPOKApUOTUYECKOH KIETKH», «CTpoeHHE Aapa KIETKN», «YTIEBOJbIY, «JIunuas».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, OOOpyIOBaHWE [Jisi TPOBEIACHUS HAOIIOICHUN,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OaKTepHAIbHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne kaTaluTHUYECKOI aKTUBHOCTU ()epMEHTOB (Ha MpUMepe
aMMJIa3bl WM KaTanasbl)».

JlaGopatopHas pabota Ne 2. «/3yueHne cTpoeHHsI KJIETOK paCTEHHH, )KUBOTHBIX M OaKTepHid TOA
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIpPENaparax U UX OMUCAHUEN.

Tema 4. ’KusHe1esiTeJIbHOCTb KJIETKH.

OOMeH BelecTB, UM MeTa0O0IN3M. ACCUMMWISIINS (TUTACTUYECKUH OOMEH) U AUCCUMUIISAIMS
(PHEpreTUYeCcKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tporecca MeTaboau3ma. Poib 3aKk0HOB coxpaHEHUs
BELIECTB U SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.

Tunsl oOMeHa BeliecTB: aBTOTpOoHBIN U rerepoTpodHbIil. Ponb hepMeHTOB B 0OMEHE BEIIEeCTB
U TIPEBPAILICHUH SHEPTUH B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas (a3bl ¢orocuHTe3a. Peakuumum (doTocuHTE3A.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HAYEHHE (POTOCHHTE3A [T XKU3HH Ha 3emiie. BiusiHue yciaoBuiicpest
Ha (POTOCUHTE3 U CIIOCOOBI OBBIIIECHHS €r0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCHHTE3UpYIoIHe OaKTeprH. 3HaUeHne XeMOCHHTE3a JJIs )KU3HU Ha 3emIie.

OHepreTuyeckuii oOMeH B KieTKe. PaciieruieHne BemiecTB, BbIIEICHUE U aKKyMYJIHMPOBAaHUE
SHEPTHH B KJIIETKE. DTarbl SHEpreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucmopoanoe
OKHCJICHWE, WM KIeToyHoe apixaHue. OxucnutensHoe (ochopunupoBanne. IPGHEKTUBHOCTH
SHEPTEeTUYECKOr0 OOMEHa.



Peakun marpuunoro cuatesa. ['enernueckas undopmanus u JIHK. Peanuzamus renernueckoi
uHpopManuu B KieTke. ['eneTnueckuii Koa u ero cpoiictea. Tpanckpuniiust — MaTpuunsblii cuate3 PHK.
Tpaucnsiius — 6umocuHTe3 Oenka. Drtanbl TpaHcisanun. KoaupoBanue aMuHOKHCTOT. Pons pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3nu — BUpychl. Mcropus otkpeitus Bupycos (. Y. MBaHOBCKHUiA).
Oco0eHHOCTH CTPOCHHUS U )KU3HEHHOTO LIMKJIa BUpYcoB. bakrepuodaru. bonesnu pactenuid, 5)kUBOTHBIX
U 4YelloBeKa, BbI3bIBaeMble BUpycamMu. Bupyc mmmyHonedunura venoexka (BUY) — Bo3Oyaurens
CIIM/Ia. OOpaTHast TpaHCKpHUIIIWSA, peBepTaza W uHTerpasza. IlpodumakTuka pacmpocTpaHeHUs
BHUPYCHBIX 3a00JIEBAaHUH.

JdemoHcTpaumMu:

[Toptpetsr: H. K. Konbuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmunel u cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHAPUI», «IHEPTrEeTHUESCKUMA
oOMen», «Xmopormiacty», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenne u GyHKIIMOHUPOBAHNE T€HAY,
«Cunres 6enkay», «[ 'eHernueckuit koa», «Bupyce», «baktepuodaru», «CTpoeHHe U KUZHESHHBIN
uuki supyca CIIM/]a, 6akrepuodaray, «Permmukamms JHK».

O6opynoBanue: moaenu-antukanuu «Y asoenue JIHK u tpanckpunums», «buocunres
6enkay, «CTpoeHue KIeTKN», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoO:KeHUe U HHAMBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KneTounslii 1MKIJI, WIM S>KU3HEHHBIM 1HKI kieTku. HMurepdaza u muto3. Ilpomeccsl,
nporekariue B uarepdaze. Perunkanus — peakuus matpuyHoro cunte3a JJHK. Ctpoenuexpomocom.
XPOMOCOMHBII Ha0Op — KapUOTHIL. JIUIITOUTHBIN U TaIJIOUIHBIH XpOMOCOMHBIE HAOOPHI. XpOMaTH/IbI.
[{uTosornyeckre OCHOBBI Pa3MHOXKEHHS M UHAUBHUIYaJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenune xnetku — muto3. Craguum muto3a. [lporecchl, mpoucxonasdiiyie Ha pa3HbIX CTaTUSX
MHTO3a. BHOJIOrMYECKHIT CMBICT MUTO3A.

[TporpamMmmupyemasi TuOEIb KJIETKH — allonTo3.

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe U TosioBoe. Buasl Oecronoro pa3MHOXKEHUS:
JielleHne HaJBOe, TOYKOBaHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3sMHOXeHHeE. MICKycCcTBEHHOE KIIOHUPOBaHUE OPTaHU3MOB, €I0 3HAUEHHUE IS CEJIEKIIUU.

[TosoBOE pa3smMHOXKEHUE, €0 OTIUYUS OT OECIOJIOTO.

Meiio3z. Cranuu meiiosa. [Iponeccsl, mpoucxoasamye Ha ctaausax meio3a. [loBenenuexpomocom
B Meiio3e. Kpoccunrosep. buonorndeckuii CMbICI U 3HAaU€HHUE MEH03a.

['ameTorenes — mpormecc 00pa3oBaHUS TOJOBBIX KJIETOK Y JKMBOTHBIX. [lojlOBBIE >Keme3bl:
ceMeHHUKH © sudHuKU. OOpa3oBaHWEe W Pa3BUTHE IMOJOBBIX KJIETOK — TaMmeT (CrepMaTo30u,
SHIIeKJIeTKA) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SMIEKIETOK U CIIEPMAaTO30MI0B.
OnnonorBopenue. IlapreHorenes.

NuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTEHe3). DTaIbl
SMOpPUOHALHOTO PAa3BUTHUS Y TO3BOHOYHBIX JKHUBOTHBIX: IPOOJIEHWE, TacTPYIALUS, OpPraHOTeHE3.
[TocTomMOpuoHanpHOE pa3BuUTHE. THUMBI MOCTIMOPHOHATBHOTO Pa3BUTHS: TPSIMOE, HEMPSIMOe
(mmuuHovHOE). BrnmsitHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BIBATH
BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOre€HE3 LBETKOBOIO PACTEHHs: CTPOEHHUE CEMEHH, CTaJAuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt 1 cxeMbl: «PoOpMBI pa3MHOKEHUS OPTaHU3MOBY, «JIBOWHOE OIIOOTBOPEHUE Y
IIBETKOBBIX PAcCTCHHI», «BereTaTuBHOE pa3MHOKEHUE PAaCTeHUI, «JleeHne KIeTKH OaKkTepuii»,



«CTpoeHue MOJOBBIX KIETOK», «CTpoeHrne XpoMocoMbl», «Knetounslii ukn», «Permnmukanus JTHK»,
«Muto3s», «Menos», «lIpsaMoe u Henpsmoe pa3BUTHE», «I'aMeTOreHe3 y MIIEKOIIUTAIOIUX U YETIOBEKA),
«OCHOBHBIE CTaIUN OHTOTEHE3a.

O6opynoBaHue: MHUKpPOCKOI, MuUKponpemnaparsl «CrnepMaro30uabl  MIIEKOMUTAOLIETO»,
«SiuekiieTka MieKonuTarmero», «KapuokuHe3 B KJIETKAaX KOpEHIKa JIyKa», MarHUTHas MOJEJb-
anmuakanus «Jlenenue kierkm», moaens JIHK, Monens Metada3HON XpOMOCOMBEI.

JlabopaTopHble n NpakTHYecKHe padoThI:

Jlaboparopuas pabora No 3. «HaOnrogenue MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabGora Ne 4. «M3ydeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjieicTBEHHOCTh U H3MEHYMBOCTH OPraHNU3MOB.

[Tpenmer u 3amaun reHeTuxku. Victopusi pa3BuTHs reHEeTUKH. Posib IUTONOTMN U ASMOPHOTIOTHU
B CTAaHOBJICHHH T€HETUKU. BKian poccuiickux u 3apyOeKHbBIX YUEHBIX B pA3BUTHE T€HETHUKU. MeTOobI
TEHETUKH (TUOPUIONOTUYECKHH, IIMTOreHETUYECKUi, MOJEKyIsIpHO-TeHeThuuecKui). OCHOBHBIE
T€HETUYECKUE MOHATUS. | 'eHeThUecKkasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPELLMBaHUI.

3aKOHOMEPHOCTH HACTEIOBaHUS MPU3HAKOB, ycTaHOBIeHHbIE ['. Mennenem. MoHorubpuanoe
CKpelllMBaHKeE. 3aKOH eMHO-00pa3usi ruOpu 0B nepBoro nokoieHus. Ilpasuino qoMuHnpoBanus. 3akoH
paciuernieHus Ipu3HakoB. [ unoresa uuctorel ramer. [1oiHOe ¥ HENMOJIHOE JOMUHUPOBAHUE.

JurubpupHoe  CKpelmIMBaHME.  3aKOH  HE3aBUCHMOTO  HACJIEJOBAaHUS  NPU3HAKOB.
[{uToreHeTn4yeckrue OCHOBBI AWTMOPUTHOTO CKPEIIMBaHUA. AHATU3UPYIOLIEE CKpEeUIMBaHUE.
Vcnonp30BaHne aHAIM3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEIeTIeHNs] TeHOTHIIA OCOOH.

CueruieHHoe HacieqoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY Hacjel0BaHHIO
reHoB. Hapy1ieHnue crernieHust reHoB B pe3yJbTaTe KPOCCUHIOBEpPA.

XpoMocOMHas TEOpHS HACIEICTBEHHOCTH. [ 'eHeTnyeckue KapThl.

['eneruka noma. XpoOMOCOMHOE ONpEJENIeHUE Mosia. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHble opranu3Mel. HacienoBanue npu3HakoB, CLEMIICHHBIX C IIOJIOM.

W3meHunBOCTh. BHIBI N3MEHUMBOCTH: HEHACIIEACTBEHHAs] U HacieACTBeHHas. Ponb cpenbl B
HEHACJICJICTBEHHOW  W3MEHYMBOCTU.  XapaKTepUCTHKAa  MOAU(PUKAIMOHHONW  H3MEHYHMBOCTH.
Bapuanunonsslii psag v BapuanvoHHas KpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOIN(DUKAIIMOHHON U3MEHUNBOCTH.

HacnenctBeHHasi, WM TeHOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHMBHAs HN3MEHYHBOCTb.
Melio3 1 TI0JIOBO# MPOIECC — OCHOBAa KOMOMHATHBHON M3MEHYMBOCTH. MyTalimoHHAas U3MEHUYUBOCTb.
Knaccudukanus wmyranuii: reHHble, XPOMOCOMHBIE, T'€HOMHBbIe. YacToTa M OpPUYMHBI MyTalUi.
MyrareHnble (akTopbl. 3aKOH TOMOJIOTUYECKHX PsJIOB B HacleJACTBeHHOW u3meHumBoctd H. .
Basuiiosa.

BHesnepHas HacIeICTBEHHOCTb U U3MEHUYHUBOCTD.

I'enetnka wuyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TI'E€HETHKU 4YEJIOBEKA!
TeHEANIOTHYEeCKUM, OIM3HEOBBIH, IIUTOr€HETUYECKUM, OMOXUMHUYECKHIH, MOJIEKYIIPHO-T€HETHUECKUH.
CoBpeMeHHOE OIpeieleHle TeHOTUIAa: MOJHOT€HOMHOE CEKBEHHPOBAaHHE, T€HOTHUIIHMPOBAHUE, B TOM
gucie ¢ momotisio [1IP-ananu3a. HacnencrBennsle 3a001e¢BaHMS YelIOBEKa: TCHHBIE 00J1e3HU, 00JIC3HI
C HACJIeICTBEHHOM NMPeapacnoioKeHHOCThIO, XPOMOCOMHBIE Ooie3Hr. ComMaTuyecKkre U reHepaTuBHbIE
mytauud. CTBOJIOBBIE KIETKHU. [IpyHIMITBI 310pOBOTr0 00pa3a KU3HH, AMATHOCTUKH, MPO(QUIAKTUKUA 1
JeUYeHUs] TeHETUYEeCKUX  Oosie3Hed.  MeauKo-TeHeTHYecKoe  KOHCYJIbTHpOBaHHE.  3HAauYeHUE
MEIULUHCKONW TeHETUKU B MPENOTBPAIEHUH U JICUCHUU T'€HETHYECKUX 3a00sieBaHUit



YEJI0BEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmunpel u cxembl: «MOHOrHMOpPHIHOE CKpEUIMBaHUE W €ro IHUTOIeHEeTHYecKash OCHOBAY,
«3aKOH pacCIIeIUICHHUSI U €r0 IUTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe
CKpELIUBaHUE, «IuTomoru4yeckue OCHOBBI ~ JTUTHOPUJIHOTO CKpELIUBaHUN, «Meiio3»,
«B3auMoelicTBUE AJUIENIbHBIX I€HOB», «['eHeTHhuecKrne KapThl PACTEHHM, dKUBOTHBIX U YEIIOBEKAY,
«I"eneruka nonay», «3aKOHOMEPHOCTH HACJIEIOBAHUs, CLICTNIEHHOTO C ToJioM», «KapuoTtumsl yenoBeka
1 KUBOTHBIX», «BUIBI H3MEHUUBOCTHY, «MonudukanrmonHas n3MEHINBOCThY, «HacienoBanue pe3yc-
dakropay, «I'eHeTuKa rpynn KpoBuy», «MyTallmOHHAS] U3MEHUYUBOCThY.

O6opynoBanue: Mofenu-anukanuu — «MoHoruOpugHoe  ckpemuBaHue», «HemonHoe
IOMUHUpOBaHUE», «JlurubpugHoe ckpemuBanue», «llepekpéct Xpomocom», MHKPOCKON U
MuKpomnpenapat «/Ipozoduna» (Hopma, myTanuu GopMbl KpPbUIbEB U OKpacku Tena), repbapuii «I opox
ITOCEBHOM».

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlaGopatopnast pabora Ne 5. «/3ydyeHue pe3ynbTaToB MOHOTHOPUIIHOTO M JUTHOPUIHOTO
CKpEIIMBaHUA Y Jp030(UiIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlaboparopuass pabora No 6. «/3yueHue MOAU(MUKANMMOHHOW W3MEHUUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHas pabota Ne 7. «AHanu3 Mmytanuuii y 1po30¢uibl Ha TOTOBBIX MUKpOMpEnapaTax.

[TpakTrueckas padota Ne 2. «CocTaBiieHuE U aHaIU3 POAOCIOBHBIX YEJIOBEKa».

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Tpoliecc. 3apOoKIE€HHE CeleKIMM W aoMecTtukanusa. Yuenwe H. U.
BaBunoBa o0 1eHTpax TPOUCXOXKICHUSI W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JTOMAITHUX KUBOTHBIX. COpT, TOpOQ, ITAMM.

CoBpeMeHHbIE METO/bl CeNeKIUU. MacCOBbI M HMHAMBUAYAIbHBI OTOOPHI B CEJICKIIUU
pacTenuii 1 KUBOTHBIX. O1IeHKa SKcTephepa. bn3kopoacTBEeHHOE CKpelnBanue — HHOpUauHT. Uncras
nuHus. CKpeluBaHue YUCThIX JTHHUMA. [ eTepo3uc, unm rudbpuanas cuia. HepoacTBeHHOE CKpelMBaHue
— aytopuaunr. Otnanénnas rudbpuanzanus u e€ ycnexu. MCKycCTBEeHHBI MyTareHes3 U IMOTYYCHHE
MOJIUIIOUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas MH)XEHepusa. OTanbl CO3JdaHUA
pexombunantHoit JIHK u TpancrenHsix opranuzMoB. Kiierounas uHxenepus. Kiierounsle KynbTypbl.
MUuKpOKIIOHATBHOE pa3MHOKEHHE pacTeHui. KnonnpoBanue BBICOKOTIPOTYKTHBHBIX
CENIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U dTHUeckue npobiembl. [MO — renetudecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Ta6muip! u cxembl: kKapTa «L{eHTpbI MPOUCXOXKACHUS 1 MHOTO0Opa3usi KyJIbTYPHBIX PACTCHHIN,
«IToponpl AOMAaNIHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHUi», «OTnanéHHas THOpUIU3AIK,
«Pabotel akanemuka M. @. VMBanoBay, «[lomummonaus», «O0BEKTh OHOTEXHOJIOTHIY, «Kierounbie
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpynpoBaHUe U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKY IJI0JI0OB U KOPHEIUIOJOB AUKUX (DOPM H KYJIBTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTEHUS.



JlaGopaTopHble H NpaKTHYecKue padoThbi:

Okckypeuss «OCHOBHBIE METOABI M JOCTHIKEHHS CEJICKIIMHM PACTeHHWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM Yy4YacTOK, B TEIUITMYHOE
XO035IICTBO, J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJronnoHHas1 GuoJIOrHUs.

[TpennocbuIKu BO3SHUKHOBEHMSI 3BOJIIOIIMOHHON TEOpUU. DBOJIIOLIMOHHASL TEOpUs U €€ MECTO B
Ouosioruu. BiusHue 3BOIIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CuzerenbcTBa 3BoONMY. [laneoHTonornyeckue: Mmocie oBaTeabHOCTD MOSIBICHUSI BUJIOB B
[IAJICOHTOJIOTUYECKOM JieTonucH, nepexoaHsie ¢opmbl. buoreorpaguueckue: cXoACTBO U pa3iuyune
¢dayH u Ga0p MaTeprUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA M Ppasziuuus SMOPHOHOB pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE, PYAMMEHTapHbIE OpraHbl, aTaBU3MBI.
MonexkyaspHO-OMOXMMUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACJEICTBEHHOCTM U OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

OpomtonmonHas Teopus Y. JlapBuna. [Ipennocsiiky BOSHUKHOBEHHS JapBUHM3MA. JIBHOKyIIne
CWJIbI ABOJIIOLIMM BUAOB 10 JlapBUHY (M30BITOYHOE PA3MHOXKEHUE IPHU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpezenéHHas U3MEHYMBOCTh, 00pb0a 3a CyLIECTBOBAHHUE, ECTECTBEHHBIN OTOOD).

Cunternyeckas teopus 3Bositonnu (CTD) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpososmtonus. [lonynsanus kak eIMHUIA BUAA U DBOJIOLUH.

JBmxyume cuibl ((hakTopbl) 3BONIOLMU BUAOB B MpHpoje. MyTallMOHHBIN Npolecc u
KOMOMHATHBHAs U3MEHUUBOCTh. [lonynsnnoHHbIe BOJIHBI U Ipelid renoB. M3onanus u MUrpanus.

EctectBeHHbII 0TOOp — HanpaBsitoIIMi pakTop 3BoMOLMH. POPMBI ECTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boitonuu. [IpuMepsl npucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U UANO-AANTALUH.

Bun wu BumooOpazoBanue. Kputepun Buga. OcHOBHbIE (QOpMBI BHI000pPa30BAHUSA:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBomtonusi. Dopmbl  IBONOLMU:  (PUIETUYECKAs, JAUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIHH.

[TpoucxoxaeHne OT HeclEUUANU3UPOBAaHHBIX NpeakoB. IIporpeccupyromas cnenunanuzanus.
AnanTuBHAs padaIus.

JdemoHcTpaumuu:

IToprpersr: K. JInnnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBeprios.

TabGmuupl 1 cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apOoJbIlIIH MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl O60pbOBI 3a cyliecTBOBaHUE», «EcTeCTBEHHBIH 0TOOPY,
«MHoroo0pa3ue copToB pacTeHuil», «MHorooOpa3ue mOpoJ JKUBOTHBIXY», «llomymsuumy,
«MyTanoHHas W3MEHYUBOCTbY», «Apomopdosb», «Mnuoananramum», «OO0mas aereHepanus,
«IBmwxymue cuibl sBomonnny, «Kapra-cxema mapmpyra nyreutectsuss Y. /lapsunay, «bopsba 3a
cymectBoBanuey», «llpucnocobneHHocTs opranuzMoB», «l'eorpaduueckoe BumO0Opa3oOBaHUEY,
«OKOJIOTrMYECKOE BUI000pa30BaHUEY.

OO0opynoBaHHe: KOJUIEKLMS HAaCEKOMBIX C Pa3JIMYHbIMU TUIAMHM OKPACKH, HAO0Op MJIOJO0B U
ceMsH, KoyuleKuus «[Ipumepsl 3alIUTHBIX MPUCIIOCOOICHUN Y KUBOTHBIX», MoJienb «OCHOBHBIE



HaIpaBJIEHUs 3BOJIIOLUNY, 00bEMHAst MOAeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

Buoreorpaduyeckas kapra mupa, KomieKius «®opMbl COXpaHHOCTH UCKOTIAEMBIX >KUBOTHBIXU
pacteHuii», wmojnens anmukanus «llepekpéct Xpomocom», BiaxHble mpenapaTel «Pa3Burtue
Hacekomoro», «Pa3Butme nArymku», MukporpenapaT «Jposzoduna» (Hopma, MyTtanuu (GOpMBI
KPBUIbEB U OKPACKH Teja).

JlabopaTopHble H NpakTHYecKHe padoThI:

JlaboparopHnas padora Ne 1. «CpaBHeHuE BUI0B 10 MOP(HOIOTHUECKOMY KPUTEPHUIOY.

JlaboparopHuas padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIIBHOTO
Xapaxkrepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HU Ha 3emuie.

JloHnayuHble peACTaBIEHUS O 3apOKACHUH KU3HHU. HaydHble runore3sl BO3SHUKHOBEHUS JKU3HU
Ha 3emJyie: abuoreHe3 W MaHCHEepMHUsA. XUMHUYEcKas 3BOJIONUSA. AOMOT€HHBIN CHHTE3 OpraHMYeCKHX
BEUIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAJIBHOE MOJATBEP)KICHUE XHUMUYECKOW HBOJIIOLUH.
Havanphbie sTansl 6uonorudeckoi spomouuu. ['mnoreza PHK-mupa. ®@opmupoBanue MmeMOpaHHBIX
CTPYKTYpP Y BO3HUKHOBEHME ITPOTOKIETKU. [IepBbie kiteTku 1 ux 3Bosonus. PopMupoBaHUE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xxu3nu Ha 3emiie 1o 3pam u nnepuoaam. Karapxei. Apxeickast 1 IpoOTEepO30MCKas IpBbl.
[laneosoiickas spa M e mnepuoAbl: KeMOPHIICKUIM, OPAOBUKCKUH, CHIYpUHCKHM, JI€BOHCKUH,
KaMEHHOYTOJIbHbIN, TEPMCKHUM.

Me3so30iickas 3pa 1 €€ IepuOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

Kaiino3zoiickas 3pa u €€ nepuobl: NajeoreHOBbI, HEOT€HOBbBI, aHTPOIIOTE€HOBBIN.

XapakTepucTuKa KJIMMaTa M TeOJIOTMYECKHUX mporieccoB. OCHOBHBIE ATambl 3BOJIOLUU
PacTUTENILHOTO U HUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHUN U >KUBOTHBIX. [losiBIeHMe, paclBeT U
BBIMUpaHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHpa KakK OTpakeHHE HBOMIONMH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIbI OPraHU3MOB.

OBOIIOLMS YEJIOBEKA. AHTPOIIOJIOIHS Kak Hayka. Pa3BuTue npencTaBieHuil 0 MpOMCX0KIEHUU
yenoBeka. Meroabl u3ydeHus aHTponoreHeza. (CXoJcTBa M pa3iuuMs 4YEJIOBEKa U KMBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeI0BeKa.

JBuxymiue cuisl (hakTopbl) anTpororenesa. HacnenctseHHas N3MEHYMBOCTh U €CTECTBEHHBIN
o160p. OO1IEeCTBEHHBINH 00pa3 *KU3HHU, U3TOTOBICHUE OPYAHMM TPY/a, MBIIIJICHUE, PeUb.

OcHOBHBIE CTaINM U BETBU 3BOJIIOLMYU YEJIOBEKA: aBCTpAIONUTEKH, UenoBek ymenslil, Uenosek
npAMoXosaIunii, YenoBek HeaHaepTaibCkuii, YenoBek pa3zymHblii. HaxoIKu MCKOMaeMbIX OCTAaTKOB,
BpeMs CyIIECTBOBaHMs, 00JIaCTh paclpocTpaHeHust, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpYyIusl.

YenoBeueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONEOUAHAas (€Bpa3uiickas), Herpo-
aBCTpaJIONIHAs (3KBaTOpHANbHAS), MOHTOJIOMTHAS (a3maTcko-aMepHuKaHCKas). Yeptsl
MPUCTIOCOOJIEHHOCTH MpPEACTaBUTENEH YelOBEYECKMX pac K YCIOBUSIM cCyllecTBOBaHUS. EnnHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBus.

Ta6muip! u cxemsl: «Bo3aukHOBeHHEe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacTtutenbHas kieTka», «KuBoTHas kineTka», «IIpokapuotndeckas kierkay, «CoBpeMeHHas cucTeMa
OpraHu4eckoro Mupa», «CpaBHeHHE aHATOMUYECKHX YepT CTPOCHHUS YEJIOBEKA M YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEIOBEKay,
«/IpesHelmue moan», «pesHue moan», «llepBble COBpEMEHHBIE JIFOAN,



«HenoBeveckue pacoh».

O6opynoBanue: Myisbku  «IIpoucxoxaenue  denoBeka»  (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKaHTPOIa, HEeaHAEpTalblla, KPOMAHBOHIIA), CJCNKU WM H300paXKeHUs KAMEHHBIX OpyIui
MEePBOOBITHOTO YEJIOBEKa (KaMHHU-YOIIIEphl, pyOMiIa, CKpedsia), TeoXpOHOJOTHUYecKas TaOiwuIila,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOMAEMBbIX )KHUBOTHBIX U PACTEHUII.

JlabopaTopHble H NpakTHYecKHe padoThI:

[TpakTnueckass pabora Ne 1. «/3ydyeHne MCKONAEMbIX OCTAaTKOB PAaCTEHUI U JKUBOTHBIX B
KOJUIEKLIHASX».

OKcKypeusi «OBOJIOLMS OPraHUYECKOr0o Mupa Ha 3emie» (B €CTECTBEHHO-HAayuHBbIM WU
KpaeBeIueCcKuil My3eit).

Tema 3. Opranu3msbl U OKpYy Karolias cpeaa.

DKoJorus Kak Hayka. 3aJladyd U pa3felibl 3KOJOoruu. MeTobl SKOJIOrHYECKUX HCCIeI0BaHUM.
DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAA, HA3eMHO-BO3/1yIlIHAs, [IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxkonorudeckue (akropel. Kiaccupukanms dkonormdeckux (GakToOpoB: aOMOTHUYECKUE,
OMOTHYECKHUE U aHTPONOTeHHBIE. J[eHCTBHIE HKOOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

AlGuotnueckue (HakTOphI: CBET, TEMIIEpPATypa, BIaxxHOCTh. DoTtonepuoausm. [Ipucrnocodnenus
OpPraHU3MOB K JIEHCTBHUIO abHOTHYEeCKNX (pakTopoB. bruonornueckrue puTMsl.

buotnueckue daktopsl. Buasl 6MOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmel. Ilapazutusm, koomepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCalIM3M, HEHUTpanu3M. 3HaueHHWe OHOTUYECKUX B3aUMOACHCTBHUM IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKH  momyasauud. OCHOBHBIE IOKa3aTeld  MOMYJISIUH:
YHCIIEHHOCTD, MJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpalus. JuHaMuKa YMCIEHHOCTH
MOMYJISILIUY U €€ PeryJsius.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonbar, K. @. Pynwe, 3. ['ekkens.

Tabmunel 1 cxembl: kapta «[Ipupognbie 30HBI 3emuny», «Cpeapl OOMTAHUS OPTaHU3MOBY,
«Dotonepuoanzmy, «llonmynsaiumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYNSIUA UHPY30PHH-
Typenbku», «[Iuimesbie nenmu».

JlabopaTopHble H NpakTHYeCKHe padoThI:

JlaboparopHuas padota Ne 3. «Mopdoorudeckne 0COOCHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHHSN.

JlabopaTtopHnast pabota Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaxtrueckas padota Ne 2. «Iloacuér MIOTHOCTH MOMYJISAIMA PAa3HBIX BUOB PACTCHUIN.

Tema 4. CooOmiecTBa U IKOJTOTHYECCKHE CHCTEMBI.

Coo0bmiecTBo opranu3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BUI0BAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (rnuesast). Buapsl-nomuHanTel. CBs3u B OMOIICHO3E.

Dkonorudyeckue cuctembl (dkocucteMbl). [loHsTHe 00 »dKocucTeMe U OHOTEOIICHO3E.
@DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLIEHTbI, KOHCYMEHTHI, peayleHThl. Kpyrosopor
BEIIECTB M MOTOK PHEPTUHU B dKocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [1uieBsie
tenu u cetr. OCHOBHBIE ITOKA3aTeNN SKOCHUCTEMBI: OnoMacca, IpoIyKIHsl. DKOJIOrHYECKHe TUPAMHUIBL:
NPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa S5KOCHCTEM: YCTOHYHMBOCTb, CaMOpPETYISIus,
pazButue. Cykieccus.



[IpupoaHbpie 3KOCHCTEMBI. ODKOCUCTEMBI O03Ep M pPEK. OIKOCHCTEMa XBOWHOTO WJIHU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMBI. YpOoskocuctemsl. buonoruueckoe u
XO03SICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak (akrop ycroWymBoCTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. W. Bepnanckoro o 6uochepe. I'panuiibl, coctaB u cTtpykrypa ouochepsl. JKupoe
BemecTBo U ero ¢Gynkmuu. OcobeHHOCTH Onocdephbl Kak rio0aabHON 3KOCHCTeMBbI. JlMHAMUYecKoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB #u OHOT€OXMMHUYECKHE IUKJIBI DJIEMEHTOB (yriiepoia, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiu. AHTPOIOTCHHBIE M3MEeHEHHsS B Omocepe. ['nmobanpHbIC
HKOJIOTUYECKUE TIPOOIIEMBI.

CocymiecTBoBaHHe TpUpobl U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3us Kak OCHOBA
ycroitunBocTu Onochepsl. OCHOBAa pPAalMOHAIBHOTO VYIPABICHUS HPHUPOJHBIMH pecypcaMu U HUX
ucnoJib30BaHue. JlocTukeHus: OMOJIOTMH U OXpaHa MPUPOBI.

JdeMoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr m cxemsl: «[lumeBbie menn», «buomeHo3: coctaB m CTpykTypay, «llpupomnsie
coobmiecTBay, «Llenu nuranus», «Jxomorudeckas nupamuaay, «buocdepa u yenosek», «IxocucreMa
IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOWHOTrO yecay, «buoleHo3 Bogoémay», «ArpoleHo3»,
«IIpumepHbIE aHTPONOTEHHBbIE BO3ACUCTBUS Ha HPUPOIY», «BakHeiline MCTOYHUKHU 3arps3HEHHS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaykHel11ast cocTaBistoas Ouocdepor», «PakTopblaerpaiauu
nouB», «IlapHukoBbIil 3pPexT», «DakTophl paAMOaKTUBHOIO 3arpsi3HEHUs: 6nocheps,

«O6mas crpykrypa Ouocheprs», «Pacmnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM IKpaH
o6uocgeps», «Kpyrosopor yriaepoaa B 6nochepe», «KpyroBopor a3oTa B Ipupoae».

Ob6opynoBanue: Mojenb-anmiauKanus «Tunuunele OMOIEHO3bI», repbapuil «PacTuTenbHbIE
cooOmiecTBay, Kojutekuuu «bruonenosy», «Bpeaurenn BaXHEHIINX CEIbCKOXO3IHCTBEHHBIX KYIbTYpPY,
repbapuM M KOJUIEKLIUU PACTEHUH M KUBOTHBIX, PUHA/IJIEKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpYIIam
onxHoro Buza, Kpacnas kaura Poccuiickoit deaepannu, n300pa’keHUst OXpaHIEMbIX BUI0B PAaCTCHUN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT' T
HA BA30BOM YPOBHE CPEJJHET'O OBILIEI'O OBPA3OBAHUA

Cormacho ®I'OC COQO, ycranaBnuBalOTCs TpeOOBaHMA K pe3yibTaTaM OCBOCHUS
00y4aroIMMHUCS TPOTPaMM CpEAHEro oomero oOpa3oBaHUS: JUYHOCTHBIM, METANpPEIMETHBIM U
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNUYHOCTHBIX pe3ylIbTaTOB OCBOCHHUs TmpenMera «bBHOJOTHS» BBIICICHBI
CIIEYIOIIME COCTABJISAIONINE: OCO3HAHHE 00yJaloIMMUCS POCCUMCKON TPaXkIaHCKON UIEHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONIPEIEICHUI0, HallMYhMe MOTHUBALUU K
oOyueHuto OWOJIOTUH, LEJCHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUYECKUX TPAAMIIMNA PA3BUTHUS OUMOJIIOTMUYECKOTO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh O0YYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JAEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYIIUMH CHCTEME OHOJOrMYECKOro OOpa30BaHUs, HaJIMYHE SKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TUTAHEI.

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS TIpeaMeTa «BHOIOTHs TOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIHTATEIbHOW  JAEATETBHOCTH B  COOTBETCTBUM C  TPAJAULIUOHHBIMU  POCCHHUCKUMHU
COLIMOKYIIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, HPHUHATHIMH B
oOmiecTBe NpaBWJIaMU M HOPMaMu TIOBEJCHHS U CIIOCOOCTBYIOT IIpolieccaM CaMOIO3HaHMs,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIUH JIMYHOCTH, TATPHOTU3MA, YBAKCHHS
K 3aKOHy ¥ TIPaBOIOPSJIKY, YEIOBEKY Tpylda W CTapiieMy TOKOJCHHUIO, B3aMMHOIO YBaXXCHUS,
OCepeXKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACICAMIO W TPAIUIUSAM MHOTOHAIMOHAILHOTO Hapojaa
Poccuiickoit @eneparuu, npupoie U OKpYKaroIIEN cpee.

JIndHOCTHBIE pEe3yNbTaThl OCBOEHHUS y4deOHOro mpeamera «buomorus» TOMKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOY4YaroIIMXCsl PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpEHHEH
MO3UIMEN JTMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAllWi, MO3UTUBHBIX BHYTPEHHUX YOEXKIIECHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PAaCIIMPEHHE KHU3HEHHOTO
OIBITAa W ONBITA JIEATSIHFHOCTH B TIPOIECCE pean3allid OCHOBHBIX HANPABICHWH BOCIHTATEIHHOU
JESTSIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:KIaHCKOro BOCIIUTAHMUS:

c(OPMHUPOBAHHOCTH TPAKIAHCKONW TTO3UIMK 00YYAOIIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIECTBa;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX MIPAB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOTOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH TPHU CO3aHUU YYEOHBIX IMPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 33124, BHIIOTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEACIIATh, COOCTBEHHYO TO3HIIMIO TI0 OTHONIECHHUIO K SIBJICHUSM COBPEMEHHOM
’KU3HU U OOBSICHSTE €€;

YMEHHE YYUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
TOJEH ¢ pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COIIMAILHBIM MTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOLIECCE COBMECTHOTO BBIOJHEHHUS Y4YEOHBIX,
MO3HABATEIBHBIX M HCCIIEA0BATEIHCKUX 33124, YBAKUTEIHHOTO OTHOIIIEHHS K MHCHHUIO OTITIOHEHTOB MPU
00CYX/ICHHH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;



TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM €ATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(OpMUPOBAHHOCTh POCCUUCKON Tpa’kJAaHCKOM HIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHoM, roprocTu 3a cBOM Kpaii, cBoro Poauny,
CBOM S3BIK U KYJIbTYPY, IPOIILJIOE U HACTOsAIIee MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAHIO M MaMSITHUKAM MPUPOAbI, JOCTHKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTh OLIEHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3HaYEHHUSI OMOJIOTUU B MO3HAHUU 3aKOHOB MPUPObI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBa;

uzeiHas yoexxAEHHOCTh, TOTOBHOCTh K CIIy’KeHHUIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUE JIYXOBHBIX LIEHHOCTEMN POCCHUICKOTO HapoJa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbBIE PEIICHHS], OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOHYHUBOTO OYYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEINISIM, CO3/IaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHSATHS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHUHU C TPAIUIMSAIMHU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOUYAsl CTETHKY ObITA, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHH;

MOHWMaHHE YMOIMOHAILHOTO BO3/ICHCTBHSI )KHBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B PAa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE TIPOSBIIATH KAauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMUPOBAHUSA KYJbTYPbI 310POBbsI U IMOIHOHAIBLHOTO
Oslaromosty4ms:

MOHUMAaHWE W peanu3aiusi 370pOoBOT0 U Oe3omacHOro obpasza KU3HM (370pOBOE THUTAHUE,
COOIIIO/ICHNE THUTUEHUYECKUX TMPaBHJI W HOPM, COAIIAHCHPOBAHHBIM PEXHM 3aHATHH W OTIBIXA,
perynsipHasi (pu3ndecKass aKTHBHOCTB), O€PEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PH3NYECKOMY U IICUXHUUYECKOMY 3/10pPOBBIO;

MOHMMAaHNE [IEHHOCTH MPaBWJ UHAUBUAYAILHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEJCHHS B
CUTYaIUSX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TIOCIEJCTBUI ¥ HEMpPUATHS BPEAHBIX MPUBBIUEK (YHOTPEONEHUS aAIKOTOIIs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHKE IIEGHHOCTH MaCTepCTBa, TPYI0JI00He;

TOTOBHOCTH K aKTUBHOW JESITETbHOCTU TEXHOJIOTHUECKON M COIMANbHON HApPaBIEeHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITETILHO BBITIONHSATH TaKyIO JESTEIHOCTD;

UHTEpeC K Pa3IM4HbIM cepam NnpodeccHOHANbHOM AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oymymiei mpodeccuu u peain30BhIBaTh COOCTBEHHBIC )KM3HEHHBIE TIIAHBI,

TOTOBHOCTb ¥ CTOCOOHOCTH K 00pa30BaHMIO M CAaMOOOPa30BaHUIO HA MTPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY KM3HM Ha 3eMile,



OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTMYECKOW KYyJIbTYpBl: MPHUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKArOLIEH CpeJibl;

OCO3HAaHHE TIJIO0AJIBHOTO XapakTepa OHKOJIOTMYECKUX MpobiieM M MyTed UX pelleHus;

CIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble MPH U3yYEHUH OMOJIOTUU 3HAHUS M YMEHHS MpU
pemieHn Mpo0JieM, CBS3aHHBIX C palMOHAIBHBIM PUPOJOINOIB30BaHUEM (COOIOJICHUE MPABHI
IIOBE/ICHNS B IIPUPOJIE, HAIIPABJICHHBIX HAa COXpPAaHEHHE PaBHOBECHUS B HKOCHCTEMAax, OXpaHy BHUJOB,
IKocucTeM, orochepsl);

AKTUBHOE HENPUATHUE JECUCTBUM, NPUHOCAIIMX BpPEJ OKPYKAIOLIEH NPUPOIHOU Cpelie, YMEHUE
MIPOTHO3UPOBATh HEOJATOMPUITHBIE IKOJIOTUYECKUE MOCIEACTBHUS NPEANPUHUMAEMbIX JEHCTBUN U
MpeAOTBPALATh UX;

HaJM4Me€ Pa3BUTOrO0 HKOJOTMYECKOrO MBIIUICHUS, 3KOJOTMYECKONM KyJIbTypbl, OIbITa
NEeSATEIbHOCTH YKOJIOTHYECKOIN HAIIPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCSI MU B IIO3HABATEIbLHOM,
KOMMYHHMKATHUBHOW U COLIMAJIbHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON AESITEIbHOCTU
9KOJIOTMUYECKOI HANpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAYK{ U OOIIECTBEHHOHN MPAaKTUKH, OCHOBAHHOTO Ha JTMAJIOTE KYJIBTYP, CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M UYMTATENIbCKOM KYJIbTYpPhl KaK CpPEICTBA B3aMMOJEHCTBHS
MEXY JHOJbMHU U TO3HAHUS MUPA;

NOHMMAaHHE cleuu(pUKu OHOJOTMM KaK HayKd, OCO3HaHMs €€ poiaud B (OpMUPOBAHUU
PaIMOHAIBbHOTO HAYYHOI'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHsI 00 OKpYKaIolleM MHUpe
KaK O €IMHCTBE MPUPOJbI, YeIOBEKa U OOIIECTBa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJIs1 COBPEMEHHOM [IMBUIIN3ALMH: 00ECTI€YeHNs] HOBOTO
YPOBHS pa3BUTUS MEAULUHBI, CO3JIaHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pelIaTh
pecypcHble TpoOIeMBbl pa3BUTHS YEIOBEUECTBA, TOUCKA ITyTEH BBIX0/1A U3 TNI00ATBHBIX 3KOJOTUYECKUX
npobieM M oOecreueHus: Mmepexoja K yCTOMYMBOMY Ppa3BUTHIO, PAllMOHAIBHOMY MCIIOJNIb30BaHUIO
MIPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHMM OHOJIOTMYECKUX 3HAHMW B LEISAX MOBBIIEHUS OO0IIen
KYJbTYpPbl, €CTECTBEHHO-HAyYHOU I'PAaMOTHOCTH, KaK COCTaBHOM YacTu ()yHKIIMOHAJIbHON IPaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOii TPH N3y4E€HUH OHOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOAOB II0O3HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHU JUTs aHaIM3a U 0ObSCHEHUS SABJICHUN OKPYXKArOILEro
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHHMH, YMEHHE JIelaTh 00OOCHOBAHHBIE 3aKJIIOUEHHsS] HAa OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIBIO MOJIyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh OMOIOrHUECKUEe 3HAHUS 111 pelIeHHs IpoOJieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHE IICHHOCTHM HAy4YHOH [eATelIbHOCTH, TOTOBHOCTb OCYIIECTBJIATH HPOEKTHYIO H
HCCIIEI0BATENBCKYIO AESTENIEHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOGHMSI y4eOHOro rmnpeamera «buosorus» BKIIIOYAIOT:
3HaYuMble  JUIi  (QOPMHUPOBAHMUS  MHPOBO33PEHHsS]  OOydalomUXcsd  MEKIUCIHUILIMHAPHbBIE
(MexxnipeIMeTHBIC) OOIICHAYYHbBIC MOHSATHS, OTPAXKAIOIUIME IEIOCTHOCTh HAYYHOW KapTHUHBI MHUPa U
crenn(uKy METO/I0B MIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS, SIBJICHUE,
mporece, CHCTeMa, HaydHbld (akT, NPUHLWIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEopus,
UCCIieIoBaHNe, Ha0II0JICHUE, U3MEPEHUE, SKCIIPUMEHT U APYTHX ), yHUBEPCAIbHbBIC YUeOHbIC TEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHUBHBIC, PpErylATUBHBIE), oOecneunBaronme  (HOpMUPOBaHHE
(YHKIMOHATBHOM TPAaMOTHOCTH ¥ COLMAIBHOW KOMIIETCHIMH OOYyYaromMXCs, CIIOCOOHOCTD
0o0y4aroluXxcsl HCIOIb30BaTh OCBOCHHBIE MEXKJIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCalIbHbIC YdeOHbIEC JEHCTBYS B TO3HABATENbHOM U COLMATbHON MPAKTUKE.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS IPOTrPAMMBI CPETHETO OOIIEro 0OPa30BaHMsl TOJKHBI
OTpaxkaTb:

OgJialeHHe YHUBePCAJbHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBbIe JJOrMYeCKUe JeHCTBUS:

CaMOCTOSITENIbHO  (OPMYyJIMPOBAaTh M aKTyaJIM3UpoBaTh IMpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHUHU 3HAHMM MPUEMBI JIOTMUECKOTO MBINIUIEHUs (aHajIu3a, CUHTE3a,
CpaBHEHMSI, KJIacCH(pHUKAINU, 0000IIEHHUS ), PACKPBIBATH CMBICT OMOJIOTUYECKUX TOHSITUHN (BBIICISATH UX
XapaKTepHble IPU3HAKY, YCTAaHABIUBATH CBSI3U C IPYTMMHU ITOHATHSAMH ),

OIIPEACIIATH LIENN IEATENbHOCTH, 33/1aBasi IApaMETPhI U KPUTEPUHU UX JTOCTH)KEHHUS, COOTHOCUTH
Pe3yabTAThl JESITEIBHOCTH C TIOCTaBIEHHBIMU LIESIMU;

UCIOJIb30BaTh OMOJIOrMYECKHE MOHATHS A1 O0BSICHEHUS (DAKTOB U SBJICHUN KUBOW NMPHUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyKIeHUs (MHIYyKTUBHBIE, JEeyKTHBHBIE, [0 AHAJIOIMHU), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMBIX SBICHUSIX, (OPMYJIUPOBATH BBIBOIABI M
3aKJIFOYEHNS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEJACTBA ISl MPEIACTABJICHUS CYLIECTBEHHBIX CBS3eH U
OTHOIIIEHWHA B U3Yy4aeMbIX OMOJOTUYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUM PA3HOTO pPOJa,
BBISIBIICHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pEIIEHHs MPOoOJieMbl C Y4ETOM aHalIM3a UMEIOIIUXCS MaTepHaJIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATh COOTBETCTBHE PpE3YJIbTATOB LEJSM,
OLIEHHUBATh PUCKH MOCIIEICTBUMN AEATEIbHOCTH;

KOOpJAMHHUPOBAaTh U  BBINOJNHATH pPAabOTy B YCIOBUSX pEalbHOTO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIIEI0BATEILCKHE TeliCTBUS:

BJAJIETh HaBbIKAMHM Y4eOHO-HCCIEI0BATENbCKOH U TPOEKTHOM JEesATeTbHOCTH, HaBBIKAMU
paszpeleHus mpodaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOUCKY METO/I0B PELICHHS
MPAKTUYECKUX 3314, IPUMEHEHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;

UCIIONIb30BAaTh PA3JIMYHbIe BUIBl JESATEILHOCTH [0 TOJIYYEHHIO HOBOTO 3HaHUA, €ro
MHTEpIIpETAINH, TPEO0OPa30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCIIE IPU CO3TaHUHI
y4eOHBIX M COIMATBHBIX IIPOCKTOB;

dbopMUpOBATh HAYYHBI THUM MBIIUICHHS, BJIaJeTh HAay4YHON TEPMHHOJIOTHEH, KIHOYeBBIMU



MOHATUSAMHU U METOAAMU;

CTaBUTh W (HOPMYyIHpPOBaTh COOCTBEHHBIE 3a/Ja4d B OOpA30BaTEIbHON MAEATEIBHOCTH U
AKU3HEHHBIX CUTYaLUsX;

BBISIBJIATh IIPUYUHHO-CIIEJCTBEHHBIE CBSI3U U AKTYaJIM3UPOBATh 3a/1a4y, BbIABUIaTh TUIOTE3Y €&
pelleHysl, HaXOAUTh apryMEHThl Ul JOKa3aTelbCTBAa CBOMX YTBEPXJIEHUH, 3a/aBaTh MapaMeTpbl U
KpUTEPUHU PELLEHUS;

AQHAIN3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHMS 3a]a4l Pe3y/IbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LIEJICHANPABICHHBIH IOUCK IE€pPeHOca CPeJICTB W CIOCOOOB JeicTBUS B
Ipo(eCCUOHATIBHYIO CPELY;

YMETb MEPEHOCUTh 3HAHUS B [I03HABATEIBHYIO U MPAKTHUECKYIO 001aCTH )KU3HEESTEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE MJIEH, IIpe/IaraTh OpUTrMHAIbHbIE TIOJX0/bl U PELICHUS, CTABUTH IPOOJIEMBI
U 3aJ1a4i, JOIyCKAIOIINE aJbTePHATUBHBIE PEILICHUS.

3) pab6ora c undopmanueii:

OPUEHTHPOBATHCS B PA3IIMUHBIX HCTOYHHKAX HH(OpMAIHH (TeKCTe y9eOHOTO ITOCOOHs, HAyIHO-
MOTYJISIPHOM JTUTepaType, OMOIOTUYECKHUX CIIOBAPSAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHAM3UPOBATh HHPOPMALIHIO PA3THMYHBIX BUIOB U (POPM MpeACTaBICHUS, KPUTHUECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dopMynupoBaTh 3alpochl M TNPUMEHATh pa3IMYHble METOAbl NpU IOUCKE U oTOOpe
Oouosornueckoil nHpopMaluu, HeoOXOAMMOMN ISl BBIMOJTHEHUS YIeOHBIX 3a7a4;

NpUOOpeTaTh ONBIT HUCMHOJb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpIIEHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAJIBbHYIO (OpMY IpeACTaBIeHNs ONOIOrHYeCKOMMHpOpMaun
(cxembl, rpauKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKHU U IPYTroe);

UCMOJIb30BaTh HAyuyHBIH S3bIK B KayecTBE CpeAcTBAa MNpu pabore ¢ OMOJIOrMYEcKOH
uHpopManuei: MPUMEHATh XMMUYeCKHe, (pU3nuecKue 1 MaTeMaTHUeCKue 3HaKH U CUMBOJIBI, (HOPMYJIHI,
ab0peBUaTypy, HOMEHKJIATYpy, UCIOJIb30BaTh U MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPECTBA
HarJIsIJHOCTH;

BJIa/IETh HABBIKAMU PACMO3HABaHUs U 3aIIUTHI HHGOpMauu, HHHOPMALIMOHHON 0€30MacHOCTH
JTUYHOCTH.

OgiaieHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMH ACHCTBUAMM:

1) oOenmue:

OCYILECTBIISATh KOMMYHHMKAIIUM BO BCEX cepax *KM3HM, aKTUBHO y4yacTBOBATh B JUAJIOTe WIH
JMCKYCCHM TIO CYIIECTBY 0OCYXJaeMoil TeMbl (yMEHHUE 3ajjaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHHS
OTHOCHTEJIBHO BBIIIOJIHEHUS IpelaraéMoM 3a/1auk, yYUTbIBAaTh UHTEPECHI U COTTIACOBAHHOCTH MTO3ULIUI
JIPYTUX YYaCTHUKOB JMAJIora WK AUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE Cpe/lcTBa OOLICHMS, MOHMMAaTh 3HAUEHHUE COLIMAJIbHBIX 3HAKOB,
NPEIOCHUIOK BOZHUKHOBEHHSI KOH(DIMKTHBIX CUTYAIUi, YMETh CMAT4aTh KOH(IIUKTBI U BECTH TI€PErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMHU OOLIECHHS M B3aUMOJICHCTBHS, IOHUMATh HAMEPEHHsI APYTHX
JIOACH, TPOSIBISATh YBAXHUTEIbHOE OTHOIIEHHE K COOECeIHMKY M B KOPPEKTHOM Qopme
(GopMyIMpOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:



IIOHMMaTh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHONM M MHIMBHIyalbHOH paboThl IpuU
peneHn ONOIOTHIECKOM Mpo0IeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3alMO/JICICTBUS NpU PELICHUHN y4eOHOH 3a1auu;

BbIOMpPATh TEMATUKYy M METOAbl COBMECTHBIX JACHUCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4J€HA KOJUIEKTHUBA;

IIPUHUMATD LIEJIN COBMECTHOM IESTEIBHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH NECHCTBUS
110 €€ JOCTHIKECHMIO: COCTABJIATH IUIAH ACHCTBUM, pACIpEACIATh POJIA C YYETOM MHEHHMM Y4aCTHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIAZa M KaKIOr0 y4acTHHKAa KOMaHJbl B OOIIUI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpejuiaraTb HOBBIE IIPOCKTHI, OLICHMBAThb HACH C IO3ULHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMYHBIX CUTYaLMsX, NPOSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OgiaieHHe YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JIUIsl BBISBIICHUS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX
U y4eOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHWM LEJEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYIKAX [0 OTHOUIEHWIO K WUBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKpY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh I1O3HABATEIbHYIO JI€ATEIbHOCTh, BBISBIATH  MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEIbHOW NEATETBHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH pPELIEHHs MpOoOJieMbl ¢ Y4ETOM HMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaLIHsM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPENIOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHoCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOM 3PYAHMLMU B pa3HBIX 00JACTSIX
3HaHUi, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OILICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBbIKAMHU MO3HABATEJIbHOM pedieKcHH KaK OCO3HaHUS COBEPIIAEMbIX JEUCTBUU U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB W OCHOBAHUMN, MCIOJIb30BAaTh MPHUEMBI pediexcun s
OLIEHKH CHUTYyalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAINU3€E PE3YJIbTATOB JEATEIbHOCTH;

3) npuHATHE ceds1 U APYTrUX:

IpUHUMATh ce0s1, TOHUMasi CBOM HEJJOCTAaTKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYIMX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MIO3UIUH APYTOrO YeJIOBEKa.



IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbraThl ocBoeHusi nporpaMmmbl COO mo Ouonorud Ha 0a30BOM YpOBHE
BKIIIOYAIOT crienuduueckue ajs yaueOHoro npeamMera «buonorusy HaydHble 3HaHUS, YMEHUS U CIIOCOObI
NEHCTBUII O OCBOCHHIO, MHTEpIPETAalMd U MPeoOpa3oBaHHUIO 3HAHWUN, BUIBI JIEATEIBHOCTH I10
MOJIYYEHUIO HOBOT'O 3HAHUSA U NMPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX YYEOHBIX CHUTYalUsiX, a TaKXKe B
peanbHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX ¢ OMoJoruei. B mporpamme mpeameTHbie pe3yinbTaThl
IIpEICTaBJIEHbI 110 FOJaM 00y4YEeHHUSI.

[IpenmerHble pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUKW O MeCT€é W POJM OWUOJOTMH B CHCTEME HAy4yHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HAY4YHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUSA, O BKJIAJIe POCCUUCKUX U 3apYOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATBHOW IPaMOTHOCTH YeJIOBEKa ISl pEIIeHHs] )KU3HEHHBIX 33]1a4;

YMEHHME DPACKpPbIBATh COJEp)KAaHUE OMOJOTMYECKUX TEPMMHOB M IOHSATHM: *KU3Hb, KIETKa,
opranusM, Merabonu3M (0OOMEH BEUIeCTB M IPEBpAIICHUE SHEPTHH), TOMEOCTa3 (CaMOperyJIsius),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAaMOBOCIIPOM3BECHHUE (PENPOAYKIIHUS), HACIEACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHME u3JlaraTb OHOJIOTUYECKHE TeOopuM (KJIETOYHAasl, XPOMOCOMHAas, MYTAal[MOHHAas,
LEHTpaJIbHas IOTMa MOJIEKYIsspHOU Ouosorun), 3akousl (I'. Mengens, T. Moprana, H. 1. Basunosa)
U yueHus (0 LIEHTpaxX MHOrooOpa3usi M MPOMCXOXKIEHUs KylbTypHbIX pacTenuit H. M. BaBunosa),
OIpEeIeNIATh TPAHULIbI UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

yYMEHUE BJIaJIeTh METOJJaMH HayYHOT'O TO3HAHUS B OMOJIOTUU: HAOII0A€HUE U ONIMCAHUE KHUBBIX
CUCTEM, TMpOLIECCOB U SBJIEHUH, OpraHM3alUsl U MpPOBEJEHUE OHOJOTHYECKOr0 OSKCIIEPUMEHTA,
BBIIBDKEHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, MCIOIb30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUN U 3aKOHOB, YMEHUE J€JaTh
BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3Yy/IbTaTOB;

yYMEHHUE BBIJENATh CYIIECTBEHHbIE IPH3HAKK BHPYCOB, KIETOK MPOKAPHOT M HYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEILECTB MU
IpEeBpallleHUs] PHEPrUuu B KJIETKe, (OTOCHHTE3a, IUIACTHUECKOTO0 M HSHEpreTMyeckoro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Mei03a, OIIOJOTBOPEHUs, PAa3MHOXKEHHs, WHIUBHIYaIbHOTO pPa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSATh IOJyYEHHbIE 3HAHMUS ISl OOBSICHEHHsS] OWMOJIOTMUYECKUX THPOIECCOB U
SIBJIIGHUHM, JUISI MIPUHATHUS MPAKTHUECKUX PEUIeHUH B TOBCEIHEBHOM XHU3HU C LENbI0 OOecreyeHus
0€30MacCHOCTH CBOETO 37I0POBbSI M 3J0POBbSI OKPYXKAIOUIMX JIOAEH, COOMI0AEHHS] HOPM I'PaMOTHOIO
MOBEJICHUSI B OKPYXKAIOLIEH NpUPOIHON cpene, MOHUMaHWE HEOOXOJUMOCTH HCIIOJIb30BAaHUS
JTOCTHKEHUI COBPEMEHHOM OMOIOTUU U OMOTEXHOJIOTUHI ISl pallMOHAIBHOTO IPUPOI0NOIb30BAHUS;

YMEHUE pelIaTh 3JeMeHTapHble FTeHeTHUYECKUE 3a1a4l Ha MOHO- U JUTUOPUIHOE CKpEIlMBaHHE,
CLIETIJICHHOE HAaCJI€JIOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPELIMBaHMS Ul MpeICKa3aHUs
HaclleI0BaHMsI IPU3HAKOB Y OPraHU3MOB,$

YMEHHE BBINOJIHATH JaOOPAaTOPHbIE U MpaKTUYECKue paboThl, COOMI0ATh NMpaBuiIa Ipu padoTte
C y4eOHBIM U JTaOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OICHHBaThb M HMHTEPIPETUPOBATh HMHQPOpPMAIMIO OHOJIOTHYECKOro
coJiepKaHusl, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB (CpeACTBa MaccoBOil
uHpOpMaINY, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), STHUECKUE aCTIEKThl COBPEMEHHBIX MCCIICOBAHHUHA B



OMOJIOrMH, MEAUILIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast OMOIIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOUHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapat OHOJIOTHH.

[IpenmeTHbIe pe3ynabTaThl OCBOEHUsI yueOHoro npenmera «buonorus» ¢ 11 knacce nOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M pOJNM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHHA
€CTEeCTBEHHBIX HayK, B (HOPMUPOBAHIH COBPEMEHHON €CTECTBEHHO-HAYYHOI KapTUHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJE POCCUHCKUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHUH,
(GYHKIMOHATIBLHON TPAMOTHOCTH Y€JI0BEKA /ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJCpKaHWE OMOJOTHYECKUX TEPMUHOB M TMOHATHI: BHJ, MOIYJSIUS,
reHo(OoH/, HBOJIOLMS, ABMXKYIIHE CUIbl ((PaKTOphI) 3BOJIOLUHU, MPUCIIOCOOIIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUe, JKOJOTHYecKHe (aKTOPhI, HIKOCHCTEMa, MPOJYIEHTHI, KOHCYMEHTBI, PEIYLIEHTHI,
LMY MUTaHUsA, IKOJIOTHYecKas mupaMuia, OuoreoueHos, ouocdepa;

YMEHHE U3JIaraTh OMOJIOTUYECKUE TeOpHH (3BoMonMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs
TEOPHs IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, yepenoBanus
TJIABHBIX HampaBlieHui u myteit aBoonuu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepranckoro),
OTIPECIISATH TPAHUIIBI UX PUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJJaMH HayqYHOT'O MTO3HAHUS B OMOJIOTHU: HAOIIOACHNE W ONMCAHUE JKUBBIX
CUCTEM, IMPOLIECCOB U SIBJICHUH, OpraHW3alUsl W IMPOBEIEHHUE OMOJOTHYECKOrO0 SKCIEPUMEHTA,
BBIIBIDKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAyEeMbIMU BEIMYMHAMU, OOBSICHEHHE
MOJIYYEHHBIX PE3YJbTATOB, HCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JeNIaTh
BBIBOJIbI HA OCHOBAaHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE IMPHU3HAKH CTPOCHUS OHOJOTHYECKHUX OOBEKTOB: BHIOB,
MOTYJISIITUH, TTPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTE€OIICHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOIECCOB:  HACIEACTBEHHOW  M3MEHYHMBOCTH, €CTECTBEHHOrOo  OTOOpa, BHA000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OpPTaHW3MOB, JCUCTBHUS DKOJOTHYECKUX (PAKTOPOB HA OPraHU3MEI, IEpPEeHOCca
BEIIECTB U IOTOKAa SHEPrMM B HKOCHCTEMAax, aHTPOIIOTEHHBIX HM3MEHEHHIl B 3KOCHCTEMaxX CBOEH
MECTHOCTHU, KPYTOBOPOTA BELIECTB M OMOr€OXMMHUYECKHX IIUKIOB B Onocdepe;

YMEHHE TMPUMEHSATh MONyYeHHBbIC 3HAHWS N7 OOBSICHEHHs] OWOJIOTMYECKUX TMPOIECCOB U
SBIIGHUH, IUJISl TPUHATHS MPAKTHUYECKUX PEIICHH B TOBCETHEBHOW KU3HU C IENbI0 OOecreueHus
0€30IaCHOCTH CBOETO 37I0POBbS U 3/10pPOBbSl OKPYKAIOLIUX JI0JIeH, COOMI0IeHUsT HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAWOIIEH NPUPOIHON cpene, TOHUMaHWe HEOOXOIMMOCTH HCIIOb30BAHHMS
JTOCTIKEHUH COBPEMEHHOM OMOJIOTHH TSl PalliOHAIBHOTO TTPUPOIOTIOIE30BAHNS;

YMEHHUE pelIaTh dIeMEHTapHbIE ONOJIOTHYECKUE 3a1a4H, COCTABIISITh CXEMBI TIEPEHOCA BEIIECTB
Y DHEPTHH B SKOCUCTEMaXx (LeTH MUTaHUs);

YMEHHE BBIMOIHATH Ta00paTOpHbIE U MpaKTUYecKue paboThl, COOM0IaTh MpaBUiIa Ipu paboTte
C Y4eOHBIM U J1a00paTOpHBIM 000pyI0OBaHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M HMHTEPIPETUPOBATh HMHQPOPMAIHIO OHOIOTHYECKOTO
COJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CPEICTBA MACCOBOU
nH(pOpMallUY, HAy4YHO-TIONYJSPHbIE MaTepuaibl), paccMaTpUBaTh IJIOOATbHBIE 3KOJOTUYECKUE
pOo0GJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3ULIUIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE U YCTHBIE COOOIIEeHUsI, 0000111ast OMOJIOTMYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHITHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHOBaHUE KouaunuecTBO yacon DJIeKTPOHHBIE CiMeoK HTONOBBIX IVIAHUPYEMbIX Pe3y/IbTATOB C YKazanueM | Crioco0 oueHKu
13?1 pa3aesioB U TeM Beero Kontpo | IIpakmn (uudpossbie) 1X PopMHPOBAHHUS HUTOTOBBIX
NPOrpamMmbl JIbHbIE | YeCcKHue o0pa3oBaTejibHbIE TUIAHUPYEeMBIX
paéoThI | padoThI pecypcbl pe3yJibTaToB
c(hopMHPOBAHHOCTE3HAHMIA OMECTE U POJT OMOJIOTHH B Ycrspiionpoc,
CHCTEME HayJHOIO 3HaHMsI €CTECTBEHHBIX HayK, B TECTHPOBAHNE
. . Bu6mmorexa LIOK (hOpMHPOBAHKK COBPEMEHHOM eCIechem{o-Haytn{oUﬁKapImaH
MOJIOTUS KaK HayKa 2 0.5 . MUparHay4HOTO MUPOBO33PEHHS, O BKIIAIE POCCHICKUX U
https://m.edso00.ru/7f41c292 ..
3apYOSKHBIX YUEHBIX-OMOIIOTOB BPa3BUTHE OHOJIOTHH,
(DYHKIVIOHATBHOWU TPAMOTHOCTH YeIIOBEKA [ IS PEILICHHS
YKVBHEHHBIX 3371249
YMEHHE PacCKpPbIBATh COJEPKaHUE OUOIOTHUECKUX Yerubiii onpoc,
TEPMHHOB W TIOHATHH: KHU3Hb, KJIIETKA, OPTaHH3M, TECTUPOBaHUE,
p | Humsiecnctewninmx | Busmorexa LOK 1 avioperyamun ypommesan  zoncrant
OpraHu3aus https://m.edsoo.ru/7f41c292 i i
OpTraHMU3aIMs KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE
(penpoaykius), HaCJAEACTBEHHOCTh, U3MEHYHUBOCT,
POCT U pa3BUTHE
YMEHHE M3/1arath OMOJIONUeCKHe TEOpHH (KIIETOUHa, [IpakTuyeckas
XPOMOCOMHas, MyTalMOHHAS, [IEHTpaTbHast IorMa paborta, yCTHBIN
3 XUMHYECKUN COCTAB U 8 1 bubnuotexa [JOK MOJIeKyTsipHOM Ororioruw), 3axoHbI (I Mennenst, T.Moprana, onpoc,
CTPOEHHE KIIETKU https://m.edsoo.ru/7f41c292 | H. 1.BaBuioBa) n yuenust (OLIEHTpax MHOTOOOpasus 1 TECTUPOBAHUE
TIPOUCXOKIICHUSIKYNBTYpHbIX pacteHuii H. 1. Bagiiosa),
ONpETIEIISITH [PAHUI LI MPUMEHUMOCTH K SKFBBIM CHCTEMAM;
YMEHHE BBIIEIIATH CYILECTBEHHBIE TIPU3HAKU BUPYCOB, KIIETOK | Y CTHBIH OIpoc,
HPOKAPHOT MIYKAPHOT, OTHOKIIETOYHBIX X MHOTOKJIETOUHBIX | TEPMHHOJIOTHYEC
4 KuznenesTeabHOCTh 6 bu6muorexa [IOK %emﬁ;ﬂﬁgp?r}f{mﬁeﬁumm%wma Bemec:Kp(I)FOH :ZICI/ITEEEEZE;,e
KIICTKH https://m.edsoo.ru/7f41c292 ’

SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MATO3a, MeH03a,

OITIOZIOTBOPEHYSL, PASMHOMKEHISL, THTMBUTYaTTHHOTO PA3BHTHS
opraHu3ma(OHTOTEHE3)
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YMEHHE BBUIEJIATH CYIIECTBEHHBIC TIPU3HAKU BUPYCOB, KIIETOK | Y CTHBIH OIpoc,
HPOKAPUOT UIYKAPHOT, OJHOKIIETOUHBIX ¥ MHOTOKIIETOYHBIX | TEPMUHOJIOTHYEC
Pasmuoxenue u BuG OK OpraH3MOB, OCOOSHHOCTH TIPOLIECCOB: OOMEHA BEIIIECTB U KU TUKTaHT,
5 WHJIMBUIyaJIbHOE 5 1 h gp;ﬁgg&%gm 17£416297 TPEBPAILICHUS SHEPTVM BKIIETKE, (DOTOCHHTE33, IVTACTUYECKOTOU | TECTHPOBAHHE,
pa3BUTHE OPraHU3MOB — ' SHEPIETUIECKOr0 OOMEHA, XeMOCHHTE3a, MATO3a, MEH03a, MpaKTHYecKast
OIUIONOTBOPEHNS, PA3MHOYKEHNSL, MHIMBHTYa/IbHOIO Pa3BUTHSL | paboTa
opraHusMa(OHTOI'€HE3)
YMEHHE pellaTh JIEMEHTapHbIE TeHETHUYECKHE YcTHBIl onpoc,
3aJa4i Ha MOHO- U IUTHOPUHOE CKpEIINBaHUE, TEPMUHOJIOTHYEC
HacnenctenHocts u 9
6 HEMCHIUBOCTE 8 15 BI/I6J.II/IOT€Ka HOK CIIETUIEHHOE HACJIeI0BAaHUE, COCTABIATH CXEMbI KW TUKTaHT,
OraHH3MOB https://m.edso0.ru/7f41c292 | MOHOTHOPHIHOTO CKPEIIMBAHUS ISl IPEICKA3aHHS TECTUPOBAHHUE,
HaCJIeIOBaHUs MPU3HAKOB Y OPTaHU3MOB MpaKTHYeCcKas
pabora
yYMEHUE MPUMEHSATH TOTY4YEeHHBIC 3HAHUS JUIs YcTHsIi onpoc,
00BsICHEHUS! OMOJIOTMYECKUX MPOILIECCOB U SIBJICHUN, | TEPMHHOJIOTHYEC
JUTSL IPUHSATHS MPAKTUICCKUX PEIICHUH B KU TUKTaHT,
MTOBCETHEBHOM JKU3HU C LENIbI0 00ecreueH s TECTUPOBAHUE,
Cenexuus 0€30MacCHOCTH CBOETO 3/J0POBbS U 370POBbsI paKTHYeCKast
7 opranu3mMoB. OCHOBBI 3 bubmrorexa IIOK OKPYKAIOIIUX JIFOJIeH, COONIIOIEHUS HOPM paboTta
https://m.edsoo0.ru/7f41c292 ’ . .
OMOTEXHOJIOTHU IPaMOTHOTO TIOBEICHUS B OKPYKAIOIIEH MTPUPOTHON
cpeze, HOHUMaHue HeOOXOIMMOCTH UCIIOIb30BaHUs
JOCTH>KEHH COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHH JIJIsl pallMOHATILHOTO
MTPUPOJIOTIONTE30BAHHS
8 PesepBHOE Bpems 1 BH6J_IH0TeKa HOK
https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO
YACOB I10 34 4
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