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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke HporpaMMbl MO OHMOJIOTUM TEOPETUYECKYI0 OCHOBY Ui OIPEACICHUS
MOJIXO0A0B K (OPMHPOBAHUIO COJEpXKaHHMS YydyeOHOro rmpenmera «buONOTHS»  COCTABUIIH:
koHuentyanbHsle mnonoxenuss PIrOC COO o B3auMOOOYCIIOBIEHHOCTH LEJNEH, coiepxaHus,
pe3ynbTaToB 00yueHuss U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHHUSI 00 OOLIUX
HesiX W TMPUHIUMAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpEIHEro oOuiero
oOpazoBanus B Poccuiickoit denepanuu, a Takxke MOJ0KEHUS 0 crienuduke OHOI0ruu, e€ 3HaUeHUHU B
MO3HAHUM >KUBOM MPHUPOABI U 00ECIEYeHUH CYIIECTBOBaHHS yesoBedeckoro oodmiectBa. CoriacHo
Ha3BaHHBIM TMOJIOKEHHSIM, OIPE/ICICHbl OCHOBHBIE (YHKIMM MpOrpaMMbl 1O OHOJOTHH H e
CTPYKTYpa.

[TporpamMmma 1o Owojoruu NaéT MpeACTaBIEHUE O IeNAX, 00 obmel crpaTerun oOydeHwUs,
BOCIIUTAHUS U PA3BUTUS OOy4aroIIUXcs CpelAcTBaMu ydeOHoro mpeamera «buosorusy, omnpenenser
00s13aTeIbHOE MPEAMETHOE COJIep)KaHUe, €ro CTPYKTYpY, paclpeielieHHe MO paslienaM U Temawm,
PEKOMEHIYEMYIO MOCIIEe0BATEIbHOCTh U3YUCHHs Y4eOHOTO MaTtepuaia ¢ y4éTOM MEXIPEeIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JOTUKH OOpa30BaTENbHOIO IMpollecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aromxcs.

B mporpamMe 1o Ouosnioruu Takke y4UTHIBAIOTCS TPeOOBaHUS K MJIAHHUPYEMbBIM JIMYHOCTHBIM,
METanpeIMETHBIM M MPEAMETHBIM pe3yibTaTaM o0Oy4eHHUs B (HOPMHUPOBAHMH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH/yueOHBIX IeUCTBUN 00yUaIOIUXCsI IO OCBOSHHUIO COJIEP KAHUS
OuoI0rnuYeckoro oopazoBaHusl.

B mporpamme mo Owuomormm (10-11 kmaccel, 0a30BbIii ypOBEHb) peaaM30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOTHH, Oiarogaps 4eMy B HEW MPOCMATPUBAETCS HAIIPABICHHOCTD
Ha pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
[IEHHOCTHBIX OpPUEHTALUH JHYHOCTH, SKOJIOTMYECKOrO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM
o0Opase XM3HU M OEpEKHBIM OTHOIICHHEM K OKpyXkarouied mnpupomHoi cpexae. Iloatomy Hapsiay c
M3y4yeHHeM O0IeONO0IOTHYECKUX TEOPUH, a TaKXKe 3HAHUH O CTPOEHUH KUBBIX CUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX IHPOIECCOB B NpOrpaMMe MO OHOJOTHH YJIEIEHO
BHUMaHHE UCIOJIb30BAHUIO MOJIyYEHHBIX 3HAHUHM B MOBCEIHEBHOM KM3HM JJIS PEIIEHUS PUKIATHBIX
3ajJa4, B TOM 4McIIe: MPO(QUIAKTUKY HAClIeACTBEHHBIX 3a00JIeBaHUN YelloBeKa, MEAUKO-TeHETHUECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMs 3KOJOIMYECKH IeJIeCO00pa3HOT0 TOBEACHUS B OKpPY)KaOLIEH
MIPUPOJHOM Cpelle, aHaIM3a BIUSHHUS XO3SMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKAa HA COCTOSHHE
MPUPOJHBIX W UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHUMAaHHs K TNPHUKIATHON HANpPaBICHHOCTH
yueObHOoro mnpenMera «buONMOTHS» TPOAWKTOBAHO HEOOXOIUMOCTHIO OOECIIEYEeHHUs] YCIOBUH IS
pemieHusi OAHOM W3 AaKTyalbHBIX 3aJad MIKOJBHOTO OHMOJOTMYECKOTO OOpa30BaHUs, KOTOpas
npeanonaraer (GoOpMHpOBaHHE Yy OOYYaIOIIMXCS CHOCOOHOCTH aJalTUPOBAaTbCS K H3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonorus Ha ypoBHe cpeHero oo1ero oopa3oBaHus 3aHUMaeT BaskHoe MecTo. OHa oOecrieunBaeT
¢dopmupoBaHue Yy 00y4aromUXCcs MPEICTaBICHUNA O HAyYHOH KapTHHE MHUpa, paciiupsier U 06oouaer
3HaHUS O JKUBOHM NpHUpoje, €€ OTIMYUTEIBHBIX MPU3HAKAaX — YPOBHEBOW OpraHW3allMHd M BOJIOIHNH,
CO3/1aéT YCJOBMS [UIsl: TO3HAHMSA 3aKOHOB >KMBOW NpHUpOnbl, (opmupoBaHus (QYHKIHOHAIBHOMN
IPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0€30MacHOro o0pas3a >XH3HH, SKOJOTHYECKOTO MEBIIIICHNUS,
[IEHHOCTHOTO OTHOIIICHUSI K )KUBOU TIPUPO/IC U YEIIOBEKY.

Bonbiioe 3HaueHre OGHOIOTHS UMEET TaK>Ke JJIsl PEIIeHHsI BOCTIUTATENIbHBIX M Pa3BUBAIOIIMX 33144
cpeaHero obmero oOpa3oBaHus, colMaan3anuu odydarommuxcs. M3ydenune 6uonoruu obecriednBaeT



ycIoBus A1l GOPMUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKALMOHHBIX U HHGOPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKON KYIbTYPHI, CIOCOOCTBYET MHTErPAllU OMOJOTMUECKUX 3HAHHUK C TIPEICTABICHUSIMU W3
IPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (DM3UKHU, XUMUU U reorpaduu. Ha3BaHHBIC TTOIOKEHUS O
npeAHa3HauYeHUn yueOHOTO npeaMera «bruonorus» cocTaBUIIA OCHOBY JUIsl ONPEICIICHUS MOIX0/I0B K
0TOOPY ¥ CTPYKTYPUPOBAHHIO €T0 COAEPIKAHUSL, IPEACTABICHHOT0 B IPOrpaMMe 10 OHOJIOTHH.

Ot60p coxmepxkanust ydeOHOro mpenmera «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3HULIUI KYJIbTYpOCOOOpPa3HOT0 MOAX0/1a, B COOTBETCTBUH C KOTOPHIM 00yUaIOIIUecs T0JIKHBI OCBOUTh
3HAHUS W YMEHUS, 3HAUYUMBIC JUIsi (DOPMHpPOBAHUS OOIIEH KyJIbTYphI, OMPEICNAIONINE aJIeKBAaTHOE
MOBE/ICHHUE YEJIOBEKA B OKPYKAIOIIEH MPUPOTHON Cpefie, BOCTpeOOBAaHHBIC B TIOBCETHEBHOM KU3HU U
MPaKTUYeCKOH fesTeabHocTH. Ocob0e MEeCTOo B 3TOM CUCTeMe 3HAHUI 3aHUMAIOT AJIEMEHTHI COIePKAHMUS,
KOTOpBIE CIYXaT OCHOBOM /17151 (hOpMHUPOBaHUS IPEJCTABICHUN O COBPEMEHHOM eCTeCTBEHHO-HAYYHOU
KapTHHE MUpPA ¥ LIEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOLINX I'YMaHU3aIUN OHOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTYypHpOBaHUE COJIEp)KaHUs y4eOHOro Marepuajia B MPOrpaMMme 10 OHOJOTHUU
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHA 00 OTIMYUTEIBHBIX OCOOCHHOCTSX YKUBOU
MIPUPOJIBI, O €€ YPOBHEBOIN OpraHU3aIlMH U HBOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE y4eOHOTO
npeamera «buosorus» BBIACIEHBI CIENYIOLUIME CcolepKaTelibHble JUHUU: «bHojorus Kak Hayka.
Metonsl HayuHoro mo3HaHus», «Kierka kak Ouonoruyeckass cuctemay, «Opranmsm Kak
Oouosnorudeckas cucreMay, «CucreMa U MHOTooOpa3ue OpraHMYecKOro Mupay, «IBOJIONHS KUBOU
MPUPOJIBIY, «IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH Y.

Lenyr wusyuenus yuebHoro mpeamera «buomorusi» Ha 0a30BOM ypOBHE — OBJIAJCHUE
O0yJaIONMUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHM3aIMH KHBBIX CHCTEM Pa3HOTO
paHra ¥ NMpuoOpeTeHne YMEHUM MCIOJIb30BATh 9TH 3HAHUS JJIsi TPAMOTHBIX JEHCTBUM B OTHOIICHHUH
00BEKTOB KMBOM TPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TTPOOJIEM.

Joctuxenne uenn wusydeHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcsl peleHueM CIeAyIOIMUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl 3HAHUNW O OMOJOTHYECKHX TEOPHSIX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIax, CIYXKAIIMX OCHOBOM Jisi (OpMUPOBAHUS MPEACTABICHHUMI O
€CTECTBEHHO-HAyYHON KapTHHE MHUpa, O METOJaX HAy4YHOTO IMO3HAaHMs, CTPOCHHH, MHOIOOOpa3uu u
OCOOEHHOCTSIX KHBBIX CHCTEM pPA3HOTO YPOBHSA OPraHU3alliM, BBIJIAIOMIMXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

dbopMHupoBaHHEe Yy OOYy4YalOIMMXCA TO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJOTHH HAyYHBIX B3TJISA0B, UACH U
MOJXO0JI0B K M3YUYEHHMIO )KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUU;

CTaHOBJIEHUE Yy OOydaromuxcsi o0meld KyabTyphl, (YHKIIMOHAIBHON TPaMOTHOCTHU, Pa3BUTHE
yMEHUU OOBSCHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO MHpa >KUBOM MPHUPOABI HA OCHOBAHHH
3HaHWH ¥ OIBITA, MOJYyYEHHBIX MPU N3yIECHUU OMOJIOTHH;

dbopMupoBaHKEe Y 00yUYaIOMNUXC YMEHUN WILTIOCTPUPOBATh 3HAYCHUE OMOJOTHYCCKUX 3HAHUMA
B MPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa, PA3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHM H
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXXHOCTHM TIO3HAHHUS YEJIOBEKOM JKUBOW MPHUPOJIPHI,
HEeo0XoIUMOCTH OEpeKHOTO OTHOIICHHsS] K HEW, COONIOEHUS STUYECKHX HOPM TpU IMPOBEICHUU
OMOJIOTMYECKHUX UCCIICIOBAHMIA;

OCO3HAHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWUW JUIsl TIOBBIMICHHS YPOBHSI JKOJIOTHYECKOM
KYJIBTYPHI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNS,



NPUMEHEHHE TNPHOOPETEHHBIX 3HAHUM W YMEHHH B TIOBCEHEBHOW JKU3HHM MJIS OLIEHKH
TIOCJICACTBUI CBOCH JEATEILHOCTH 10 OTHOIICHUIO K OKPY)KaloIIeH cpeie, COOCTBEHHOMY 3/10POBBIO,
000CHOBaHHUE U COOMIOIEHNE Mep MPOPUIAKTUKY 3a00JI€BaHUI.

B cucreme cpennero oOmero obpasoBanust «buomorms», nsydaemas Ha 0a30BOM YpOBHE,
SBISIETCSI 00S3aTENIbHBIM Y4€OHBIM MPEAMETOM, BXOJSIINM B COCTaB MPEIMETHON o0iacTu
«EcTecTBeHHO-Hay4YHBIE TIPEIMETHI.

Jns u3ydenus: 6uonorud Ha 6a30BOM YpOBHE CPEAHEro o0mero oOpa3oBaHHsI OTBOAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezieoio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHMOJOTMHM C OOIIECTBEHHBIMH, TEXHUYECKMMU H JAPYTHMHU
€CTECTBCHHBIMH Haykamu, (uimocodueld, ITUKOH, OICTETHKOW U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTeMa OMOIOTHUECKUX HayK.

MeTtoapl MO3HaHMUA >KMBOM HpUPOAbl (HAOMIOACHWE, SKCHEPUMEHT, ONHCAHUE, U3MEpEHUE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabnuupl u cxembl: «MeTo/Ibl TO3HAHUS JKUBOW IPUPOABIY.

JlaGopaTopHble U MPpaKTH4YeCKHE PA0OTHI:

[Tpaktuyeckas pabora Ne 1. «Mcmonp3oBaHMe pa3IMyYHBIX METOJOB MpPU HU3YyYCHUHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTeMBbI H HX OPraHU3ALHUS.

JKusble cuctemsl (6MOCHCTEMBI) KaK IpeaMeT u3ydeHust Ouonoru. OTIMYHMe KUBBIX CHUCTEM
OT HEOPraHUYECKOHN MPUPOBI.

CaoiicTBa OuocucTeM U UX pazHooOpa3ue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJIEKYIISIPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpPraHU3MEHHBIH, HOMYJISIIMOHHO-BUIOBOH, 9KOCUCTEMHBIN
(bnoreoneHOTUYECKHI ), OMOC(EPHBI.

JdemMoHcTpaumMu:

Tabmuubt 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBI.

O6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XumMu4yeckHii COCTaB H CTPOeHUE KJIETKH.

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

@OyHKIUY BOABI U MUHEPAJIbHBIX BELIECTB B KieTKe. [lonaepxanue ocMoTHUecKoro 6anaHca.

benku. CoctaB u cTpoeHue 0enKoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHunMsble U
3aMEHUMbIE aMUHOKHCIOTBl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OE€JIKOBOM MOJIEKYJIBI
(mepBUYHAas, BTOpUYHAs, TPETUYHAs U UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonoruueckue GpyHKIUU OEIKOB.

®epMeHThl — Ouosornyeckue Karamuzatopbl. CTpoeHue ¢QepMeHTa: aKTUBHBIM IEHTP,
cyocTtparHas cneuuduuHoctb. Kopepmentsl. Buramunbl. OTinnuus GepMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aTopoB.

VYrneBoasl: MOHOcaxapubl (IJIIOKO3a, pubo3a M J1e30KCHpuO03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U ToJMcaxapuabl (Kpaxmall, INIMKOTeH, LeJUI0103a). buonornyeckue pyHKIUHN yrieBoOB.

Jlunuaer: Tpurnuuepuasl, pocdonaunuasl, crepousl. ['uapoduibHo-THAPOdOOHBIE CBOWMCTBA.
buonoruueckue ¢ynkunu aunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JUIUAOB KaK HCTOYHUKOB
SHEPIUH.

Hyxnennoseie kucnotel: JJHK w PHK. HykneoTuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u pynkuuu JIHK. Crpoenne u pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIMM.

[{utonorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOoAeHCTBHS uieil 1 (pakToB B
Hay4YHOM MTO3HAaHUU. MEeTO/Ibl U3yUEHUS KIETKH.



Knerka kak menmoctHas »xuBas cucreMa. OOmue NMpHU3HAKM KJIETOK: 3aMKHYTash HapysKHas
MeMOpana, moJiekyisl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tumbl  KJIETOK: dyKapHOTHYecKas W mpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHUs
npokapuoTHuyeckon kietku. Kierounas crtenka Oakrtepuil. CTpoeHHE 3YKapUOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKAa, TJIMKOKAIUKC, MX (YHKIHH.
IIna3maruueckass wmemOpaHa, e& cBoiictBa u  ¢yHkuuu. Iluromnmasma u €€ oOpraHoujbl.
OnnomemOpannble opraHouasl kietku: OIIC, ammapatr [ombmku, auzocombl. [lomyaBTOHOMHBIC
OpraHouzbl KJIETKU: MUTOXOHIPHHM, IUIacTUibl. IIpomcxoxneHne MUTOXOHIpUM M IutacTuj. Bunbl
iactua. HememOpaHHble opraHoM/ bl KIETKU: PUOOCOMBI, KIETOYHBIN LIEHTP, LIEHTPUOJIU, PECHUUKH,
KryTUKU. OyHKIIMY OpraHoOU10B KIIETKHU. BKitoueHus.

SAnpo — perynstopHblii 1eHTp kineTkd. CTpoeHue suapa: siaepHas 000JI0uKa, KapuoruiazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammsl:  «PacrpeneneHue  XMMHUYECKHX ~ JJIEMEHTOB B HEKHMBOW  IIPUPOIED,
«Pacripenenenne XMuMUYECKUX JIEMEHTOB B KUBOU IIPUPOLIE».

Tabmuubl u cxemsl: «llepuoanueckass TabnuLIa XMMHUYECKMX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocuntes Oenkay, «CTtpoeHue Mojekynbl Oenka», «CtpoeHue GpepMeHTay,
«Hykneunossie xucnorel. JAHK», «Ctpoenue monekyinsl AT®», «CrpoeHune 3yKapuOTHYECKOU
kieTkn», «CTpoeHue KHUBOTHOM KkieTku», «CTpoeHue pacTUTeNnbHONW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKOM KIIETKH», «CTpOoeHHE Apa KIETKN», «YTIEBOAbIY, «JIumuas».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, OOOpYyIOBaHWE [JIsi MPOBEACHUS HAOIIOJICHUN,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OaKTepHAIbHBIX KJIETOK.

JlabopaTopHble N NpaKTHYeCKHEe padoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne karanuTH4eCKO aKTUBHOCTU (PepMEHTOB (Ha IpUMeEpe
aMMJIa3bl WM KaTanasbl)».

JlaGopatopHast pabota Ne 2. «3y4yeHue CTpPOCHHUs KIETOK pacTeHHil, )KUBOTHBIX M OakTepuid
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax 1 UX OIUCAHUEY.

Tema 4. ’KusHeesiTeJIbHOCTb KJICTKH.

OOMeH BelecTB, UM METa00In3M. ACCUMMWISIIMS (TUTACTUYECKUH OOMEH) M JUCCUMMIISALIUS
(PHEepreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoiiecca MeTabonu3ma. Poib 3aKk0HOB cCoXpaHEHUs
BELIECTB U SHEPTUU B IOHUMaHUU MeTa00In3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U rerepoTpodHblil. Ponb pepMeHTOB B 0OMEHE BEIIECTB
U IIPEBPAILIICHUH SHEPTUH B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas (a3bl ¢orocuHTe3a. Peakuuu (doTocuHTE3A.
D¢ dextuBHOCTH (PoTOCHHTE3a. 3HaueHHe (OTOCHHTE3a IS KM3HUM Ha 3emie. BiusHue ycinoBuit
cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIEHHUS €T0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocuHTEe3. XeMOCHHTE3UpYIoIHe OakTepry. 3HaueHne XeMOCHHTEe3a JJIS )KU3HU Ha 3emIie.

OHepreruyeckuil oOMeH B KieTKe. PaciieruieHne BeliecTB, BblIEIEHUE U aKKyMYJIHUPOBAaHUE
SHEPTUH B KJIETKE. DTanbl I3HepreTuyeckoro oomena. I'nukonus. bpoxxenue u ero Bunbl. Kucnopoanoe
OKHUCJIEHHWE, WU KieTouHoe aAbixaHue. OxuciaurensHoe ¢ochopunupoBanue. IPPeKTUBHOCTD
SHEPreTHYECKOro ooOMeHa.



Peakimun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus wu JHK. Peammsanus
TCHEeTHYECKOW HMH(POpPMalUU B KJIEeTKe. [ eHeTMdecKuit KOJ W €ero CBOWCTBa. TpaHCKpUIIHMS —
matpuunblii cuHTte3 PHK. Tpancmsamus — OuocunTe3 Oenka. Ortanbl TpaHcmsanuu. KoaupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuuTese Oernka.

Hexnerounsie ¢opmbl xu3Hu — BUpYychl. Mctopus otkpeitus Bupycos (. Y. MBaHOBCKHUiA).
Oco0OeHHOCTH CTpOEHUs] M >KM3HEHHOTO IMKJIa BUpYycOoB. bakrepuodaru. bonesnu pacreHui,
KUBOTHBIX M YeEJOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura yenoBeka (BUY) —
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpUIIMsA, peBepraza u HWHTerpaza. lIpodunakruka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUIl.

JdemoHcTpaumMu:

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

Tabmuupl u cxembl: «Tunel muTanus», «MeTtaboauzm», «MHUTOXOHAPUL», «DHEPTreTUUCCKUN
obMen», «Xioporacty, «®@orocunresy, «Ctpoenne JJHK», «Ctpoenne u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay», «[ 'enernueckuit koa», «Bupycen», «baktepuodaru», «CTpoeHHE U KUZHESHHBIN
ki Bupyca CITN/la, 6akrepruodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHoOKeHUe U HHAMBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KneTounslii 1MKI, WIM S>KA3HEHHBIM 1UKIT kieTku. HMurepdaza u wmuto3. Ilpomeccsl,
nporekaomue B uHTepdasze. Perumkanms — peakuuss matpuuyHoro cuHte3a JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHI. JIUIITOUIHBIN U TalJOUIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomartusl. LluTonornueckre OCHOBBI pa3MHOKEHUSI U MHAUBUIYaJIbHOTO PA3BUTHSI OPTaHU3MOB.

JHenenue xnerku — muto3. Cragum mutosa. Ilponeccsl, mpoucxosiiyue Ha pa3HbIX CTaAUAX
MHTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.

[Tporpammupyemasi TuGeb KJIETKH — aronTo3.

@®opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W 1mojoBoe. Buasl 0ecrosoro pa3MHOXKEHHUS:
JeJICHMe HaJBOE, ITOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoO)keHue. IcKyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUCHHE VISl CEJIEKIUU.

[TosoBOE pa3smMHOXKEHUE, €0 OTIUYUS OT OECIOJIOTO.

Meiio3. Cranun wMeio3a. Ilpoueccsl, mpoucxopasimme Ha cragusx wmeinos3a. lloBegenue
XxpomocoM B Melo3e. KpoccuHrosep. buonorndeckuii CMbICH U 3HAUEHUE MEH03a.

["amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX. [l0OBBIE XKene3bl:
CEeMEHHMKM U sSU4YHMKU. OOpa3oBaHrWe M pa3BUTHE MOJOBBIX KIETOK — TrameT (CcrepMaTo30U[,
AHUIIEKJIETKA) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHMSI SIMIIEKJIETOK U CIEPMaTO30MI0B.
Omnonorsopenue. Ilaprenorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOTeHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JXMBOTHBIX: JIpOOJIEHHME, TacTpYJslUs, OpPraHOTeHE3.
[ToctamOpHoHanpHOE pa3BUTHE. THIBI MOCTIMOPUOHATIBHOIO PA3BUTHSA: MPSIMOE, HENpSIMoe
(mmuuHovHOE). BrnmsitHMe cpeapl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOECHHE CEMEHH, CTaauu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuie! u cxembl: «DOpPMBI pa3MHOXKEHHUS OPTaHU3MOBY, «JIBOITHOE OTIOJO0TBOPEHUE Y
LIBETKOBBIX pacTeHuil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHU», «JleneHne KIeTku OakTepuiny,



«CTpoeHue MOJOBBIX KIETOK», «CTpoeHre XpoMocoMbly, «KiaeTtounsiii mukiny, «Pemmukanus JTHK»,
«Mwuro3», «Menos», «lIpsmoe u Hempsmoe pas3Butue», «l'aMeToreHe3 y MIIEKONMTAKOLIIUX U
4yesoBeKay, «OCHOBHbBIE CTaJUU OHTOTEHE3A).

O6opynoBaHue: MHUKpPOCKOI, MuUKpompemnaparsl «CrnepMaro30uabl  MIIEKOMUTAOLIETO»,
«Sinekiierka Miekonurarumero», «KapuokuHe3 B KJIETKAaxX KOpEHIKa JIyKa», MarHUTHas MOJEJb-
anmuakanus «Jlenenue kierkn», moaens JIHK, Monens Metada3HON XpOMOCOMBI.

JlabopaTropHble M NpakTHYecKHe padoThI:

JlaboparopHas pabora Ne 3. «HaOnrogenue MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOINPENAapaTax.

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

Tema 6. Hac/ieicTBEHHOCTh H H3MEHYMBOCTH OPraHNU3MOB.

[Tpenmer u 3amaun reHeTuku. Victopust pa3BUTHs FeHETUKH. Posib UTOJIOTHMU U ASMOPHOTIOTUU
B CTAaHOBJICHMM T€HETUKU. BKiax poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE T€HETHKU. MeTo bl
TeHETUKH (TUOPUIONOTUYECKHH, IIMTOreHETUYEeCKUil, MOJEKyIsIpHO-TeHeTuuecKuit). OCHOBHBIE
T€HETUYECKUE MOHATHUS. [ 'eHeTnuecKkast CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKPELLMBaHUI.

3aKOHOMEPHOCTH HACEIOBaHUS MPU3HAKOB, ycTaHOBIeHHbIE ['. Mennenem. MoHorubpuanoe
CKpeuIMBaHue. 3aKOH €IWHO-00pa3us THOPUIOB IEpPBOro MOKoyeHus. [IpaBuino IOMHHHUpOBaHUS.
3aKoH pacllelUIeHHs TPU3HAKoB. [ unoresa yucToTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeuIMBaHHWE.  3aKOH  HE3aBUCHMOTO  HACJEJOBAaHUS  NPU3HAKOB.
[{uToreHeTnuyeckue OCHOBBI JAWTMOPUTHOTO CKPEIIMBaHUA. AHAIU3UPYIOLIEE CKpEeUIMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs1 ONIPEACTICHHS T€HOTUIIA OCOOH.

CuernneHHoe HacnenoBanue npusHakoB. Padora T. Moprana mo cuenjieHHOMY HacjieI0BaHUIO
reHoB. Hapy1ieHue crenienus reHoB B pe3yiipTaTe KpOCCUHIOBEpa.

XpOMOCOMHAasI TEOPHs HACIIEACTBEHHOCTHU. | e HeTHUeCKHe KapThl.

['eneruka noma. XpOMOCOMHOE ONpENENIeHUE Moyla. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHsbIe 1 reTeporameTHble Oprann3mel. HacinenoBanue npu3HakoB, CHEIVIEHHBIX C MOJIOM.

N3meHunBOCTh. BUabl M3MEHUYMBOCTH: HEHACIEACTBEHHAs U HacieACTBEHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW  W3MEHYMBOCTU.  XapaKTepUCTHKAa  MOAM(PUKAIMOHHOW  H3MEHYHMBOCTH.
Bapuannonsbslii psag v BapuanvoHHas KpuBas. Hopma peakumu npusHaka. KonnuecTBeHHblE U
KaueCTBEHHbIE IIPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHUNBOCTH.

HacnencrBennasi, uiaum reHOTUIIMYECKas, W3MEHYUMBOCTb. KOMOMHAaTHBHAs W3MEHYHBOCTb.
Meii03 1 oJI0BOM IpOIECC — OCHOBAa KOMOMHATUBHONW M3MEHYMBOCTU. MyTallMOHHAs U3MEHYHUBOCTD.
Knaccudukanus myranuii: TreHHble, XPOMOCOMHBIE, T'€HOMHbIe. YacToTa M NpUYMHBI MyTalUi.
Myrtarensnble (pakToppl. 3aKOH TOMOJOTHYECKHX pPSAIOB B HAacleACTBeHHON u3meHuumBoctu H. .
Basuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka wuyenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJbl TI'E€HETHKU 4YEJIOBEKA!
TeHEAIOTUYEeCKU, OIM3HEOBBIH, IIUTOreHETUYECKUH, OMOXMMHYECKHUH, MOJIEKYJIIPHO-TE€HETHUECKUH.
CoBpeMeHHOE OIpeeeHNe TeHOTUIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM
guciae ¢ nomompio IIIIP-amanmm3a. HacneacTBeHHbIC 3a00JIeBaHHS YEIIOBEKA: T'CHHBIC OOJIC3HM,
00JI€e3HN C HACJIEJCTBEHHOW MpPeNpacloiloKEHHOCTbI0, XpOMOCOMHbIE Ooisie3HH. ComaThueckue u
reHepaTuBHble MyTanuu. CTBoJIOBbIE KJIeTKU. [IpuHIMIBI 3710poBOro 0Opasa »KU3HU, JUArHOCTHUKH,
npopWIAKTUKA M JIEYEHUS TeHETHYEeCKUX Ooje3Heil. Meauko-TeHeTHYeckoe KOHCYJIbTHPOBAHUE.
3HaueHue MEAUIIMHCKOW T'eHEeTHKU B MPEIOTBPAIICHUH U JICUSHUH T€HETUYECKUX 3a00JeBaHUI



YeJI0BEKa.

JdemoHcTpaumuu:

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

Tabmunpel u cxembl: «MOHOrHMOpPHIHOE CKpEIIMBaHUE W €ro IHUTOI€HETHYEcKass OCHOBAY,
«3aKOH pacCIIEIUICHHUS] U €Tr0 IUTOTEHETHYECKass OCHOBa», «3aKOH YUCTOTHI ramer», «JurubpumHoe
CKpELIUBaHUEY, «uTomorudyeckue OCHOBBI ~ JTUTHOPUJIHOTO CKpELIUBaHU, «Meiio3»,
«B3auMoelicTBUE AJUIENIbHBIX I€HOB», «['eHeTHnuecKkrne KapThl PACTEHHM, KUBOTHBIX U YEIIOBEKAY,
«['eneruka noisay», «3aKOHOMEPHOCTH HACJIEIOBAHUs, CLICTNIEHHOTO C ToJioM», «KapuoTtumsl yenoBeka
1 ’KUBOTHBIX», «BUbI H3MEHUNBOCTHY, «MonudukanrnoHHas N3MEHIHBOCThY, «HacenoBanue pe3yc-
dakropay, «I'eHeTHKa rpynn KpoBuy», «MyTallmOHHAS] U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anukanuu — «MoHorubpugHoe ckpemuBaHuey, «HemonHoe
NOMUHUpOBaHUe», «JlurubpugHoe ckpemuBanue», «llepekpéct Xpomocom», MHKPOCKON U
MuKpomnpenapar «/Ipozodunay» (Hopma, myTaruu GopMbl KpbUIbEB U OKpPAacKH Tena), repodapuii «I opox
ITIOCEBHON».

JlabopaTopHble M NpakTHYecKHe PadoThI:

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

Jlaboparopuass pabora No 6. «/3yueHue MOIU(MUKANMMOHHOW H3MEHUUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTauuid y qpo30¢uisl Ha TOTOBBIX MUKpOMpEnaparax.

[TpakTnueckas padorta Ne 2. «CocTaBiieHUE U aHaIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema /. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka M IpolLecc. 3apoKICHHE CelNeKUMH W jJoMecTtukanus. Yuenue H. U.
BapmioBa 0 TeHTpax TPOMCXOXKIEHUS M MHOrooOpasus KYJIbTYPHBIX pacTeHwid. L[eHTpbI
MIPOUCXOXKJACHUS JTOMAITHUX KUBOTHBIX. COpT, TOpOQ, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIUU. MacCOBBI M HMHAMBUAYAIbHBI OTOOPHI B CEJICKIIUU
pacTeHuii U KUBOTHBIX. OlleHKa SKcTepbepa. BIU3KOPOJICTBEHHOE CKpEIIMBaHHE — HWHOPHUJIMHT.
Uucras nuaus. CkpeuuBaHue 4YUCTBIX NTuHUHN. ['ereposuc, unm rubpuaHas cuna. HepoacTBeHHOe
CKpelmrBaHue — ayropuauar. OtnanéHHas rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHHUE MOJUIIIONI0B. JIOCTUKEHUS CEEKIIMA PACTEHUMN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss kak oOTpaciab MPOU3BOACTBA. [€HHas WHXEHEpHs. OTambl CO3JaHUus
pexomOunanTHoi JIHK u TpancrenHsix opranuzMoB. Kiierounas uHxeHepus. KieTounsle KynbTypsbl.
MHuKpOKIIOHATIBHOE Pa3MHOKEHHE pacTeHuH. KnonupoBanue BBICOKOTPOTYKTUBHBIX
CENIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U dTHYeckue npodiembl. [MO — renerudecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

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

Tabmumpl u cxembl: Kapta «lleHTpbl TPOWCXOXKACHUS W MHOTO0Opa3wsi KYJbTYPHBIX
pactenuii», «Iloponbl OOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTtaan€éHHas
rubpuamzanusi», «Pabotel  akamemuka M. @. HBanoBay, «l[lomumnoumus», «OOBEKTHI
ouorexHonorun», «KierouHnsle KylbTyphl U KIOHHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBaHue: MYJSDKA IUIOJOB U KOPHEIUIONOB AUKUX (OpM U KYJIBTYPHBIX COpPTOB
pactenuit, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHble U MPpaKTH4YeCKHe PA0OThI:

Oxckypcusi «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJICKUUM PACTEHUW W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Yy4YacTOK, B TEIUIMYHOE
XO035ICTBO, J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJronnoHHas1 GuoJIOrHUs.

[TpennochbuIKu BOSHUKHOBEHMS 3BOJIFOLMOHHON T€Opuu. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
Ouosioruu. BiusiHue 3BOIIOLMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CuzerenbcTBa 3BosOLMM. [laneoHToNOrNYECKE: MOCIEN0BATEILHOCTD MOSIBICHUSI BUJIOB B
[IAJICOHTOJIOTMYECKO JieTonucH, nepexoaHsie (opmbl. buoreorpaguyeckue: cXoACTBO U pa3jinyue
dayH u ¢0p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA M Pa3iIuuusi SMOPHOHOB pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOIMYHbIE, aHAJIOTUYHBIE, PYAMMEHTApHbIE OpraHbl, aTAaBU3MBI.
MonekyaspHO-OMOXMMUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACJEICTBEHHOCTM U OCHOBHBIX
MeTaboIMUYECKUX MyTell y BCeX OPraHu3MOB.

OpomtonmonHas Teopus Y. JlapBuna. [Ipennocsiiky BOSHUKHOBEHUS JapBUHM3MA. JIBIOKyIINe
CHJIbI IBOJIIOLIMU BUAOB 10 JlapBHUHY (M30BITOUHOE PA3MHOXKEHUE IPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00phOa 3a CyIIIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunternyeckas teopus 3Bosronuu (CTD) 1 €€ 0OCHOBHBIE MOJIOKEHUSL.

Muxkposotonus. [lonynsanus kak eIMHUIA BUAA U 3BOJIOLUY.

JBmwxyime cuibl ((hakTopbl) 3BONIOLMU BUAOB B NpHpoje. MyTallMOHHBIN MpoLecc U
KOMOMHATUBHAs U3MEHUMBOCTh. [lonynsunoHHbIe BOJIHBI U ipelid renoB. M3onsanus u MUrpanus.

EcrecTBeHHBI 0TOOp — HANIPABISAIOMNN (HaKTOp IBOIIOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3yibTar 3Boftonuu. [IpuMepsl nmpucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U UANO-aJANTALUH.

Bun wu BumooOpazoBanue. Kputepunm Buga. OcHOBHbIE (QOpPMBI BHI000pPa30BAHUSA:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBomtonusi. DopMmbl  IBOJIOLMU:  (UIETUYECKAs, JAWBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIHH.

[TpoucxoxaeHne OT HeclENUAIM3UPOBAaHHBIX NpeakoB. IIporpeccupyromas cnenunanusanus.
AnlanTuBHas paidaIus.

JleMoHCTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkensb, @. Mronnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoJbIH MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl O60pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBI 0TOODPY,
«MHoroo0pasue copToB pacTeHuil», «MHorooOpa3ue mOpoJ JKUBOTHBIXY», «llomymsuumy,
«MyTanoHHasi W3MEHYUBOCTBY», «Apomopdosb», «Mnuoanantamumn», «OO0mas aereHepanusy,
«/IBmwxymue cuibl sBomonnny, «Kapra-cxema mapmpyra nyreutectsus Y. [lapunay, «bopsba 3a
cymectBoBaHuey», «llpucnocobnenHocTs opranuzMoB», «l'eorpaduueckoe BuA00Opa3OBaHUEY,
«IKOJOTUYECKOE BUA000PA30BAHUE).

O6opynoBaHue: KOJJIEKLHS HACEKOMBIX C pPa3IMYHBIMU TUIIAMHU OKpAacku, HaOOp IIONOB U
ceMsiH, KoJuteKIus «[Ipumephl 3alIUTHBIX MPHUCIIOCOONIEHUN Y KUBOTHBIX», MOJeNlb «OCHOBHbIE



HaIpaBIIEHUS SBOJIOLUNY, 00bEMHAs MOieTb «CTpOeHHEe TOJIOBHOIO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KOJUIeKIus: «DopMbl COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX
U pacTeHuil», mojenb ammukanus «llepekpéct xpomocom», BiaxHble IpemnapaTel «Pa3Burue
Hacekomoro», «Pa3Butme nArymku», MuKporpenapaT «Jposzoduna» (Hopma, MyTanuu (GOpMBI
KpBUIBEB U OKPACKH Teja).

JlabopaTropHble M NpakTUYecKHe padoThI:

Jlaboparopnas padora Ne 1. «CpaBHeHuUE BUI0B 0 MOP(HOIOTHUECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne 2. «Omnucanme TNPUCIIOCOOJIGHHOCTH OpraHusmMa u 8
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HU HA 3eM.ie.

JloHayuHble TpEeACTABIECHUS O 3apOKACHUM >KW3HU. HayuHble rumnore3sl BO3HMKHOBEHUS
XKU3HM Ha 3emuie: abHOreHe3 M MaHCHepMUs. XUMHUYecKas dBOMIONUS. AOHUOTEHHBIM CHUHTE3
OpraHWYECKUX BEIIECTB W3 HEOPraHWYECKUX. ODKCIEPUMEHTAIBHOE MOATBEPKICHUE XHUMHYECKOU
sBostonMu. HawanbHble 3Tanbl Ouosnorudeckoi sposonuu. ['mnoresa PHK-mupa. ®@opmupoBanue
MEMOpaHHBIX CTPYKTYP ¥ BO3HHKHOBEHHE TMPOTOKICTKU. [lepBhle KIETKM W WX DBOJIOLUA.
@opMUPOBAHUE OCHOBHBIX IPYIIN )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo spam u nepuonaaM. Karapxeil. Apxeickas U mpoTepo30iickas
apbl. [laneosolickas spa u €€ mepuoAbl: KeMOPHICKHUIl, OPIOBUKCKHM, CHUITYPUICKHUI, EBOHCKUH,
KaMEHHOYTOJIbHbIN, TEPMCKHUM.

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

KaiiHo3oiickas 3pa u €€ nepuobl: NajeoreHOBbIM, HEOT€HOBbBI, aHTPOIIOIE€HOBBI.

XapakTepucTuka KIMMaTra M TeOoJIOTHYECKUX TpoieccoB. OCHOBHBIE JTallbl HBOJIOIUU
PaCTUTEIBHOTO U KUBOTHOrO Mupa. Apomopdo3bl Y pacTeHUul U KUBOTHBIX. [losiBieHue, pacuBeT u
BbIMUpaHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa KaK OTpakeHHE H3BOJIOLUU. OCHOBHBIE CHUCTEMATHYECKUE
TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeIOBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeactaBieHUN O MPOUCXOKICHUU
yenoBeka. MeTonbl M3ydeHHs aHTpororeHe3a. CXOJCTBa W pa3fiuyMs 4YeJIOBEKa M JKUBOTHBIX.
CucremaTiueckoe MoJ0KEeHUE YeI0BeKa.

JBwxymue cuiibl (pakTopsl) aHTpororeHe3a. HacneacTBeHHas H3MEHYMBOCTh M €CTECTBEHHBIHN
ot6op. Ob1ecTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAUN TPYZAa, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaJNHU U BETBHU HBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymensblil, HenoBek
npAMoXosInid, YenoBek HeaHaepTanbCkuii, YenoBek pa3zyMmHblii. HaxoIKku MCKOMMaeMbIX OCTAaTKOB,
BpEMs CYIIIECTBOBaHUs, 00J1aCcTh pacpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *U3HU, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJbBIINE pachkl: €BpoIeouHas (eBpa3uiickas), Herpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOM/THAS (a3maTcko-aMepHUKaHCKas). Yeptsl
MPUCIIOCOOJIEHHOCTH MpPEACTaBUTENEH YelOBEYECKMX pac K YCIOBUSIM cCyllecTBOBaHUS. EnnHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. lapBuH.

Tabmumpl u cxembl: «Bo3aukHOBeHHe CoOJIHEUHON cuHcTeMbl», «Pa3BUTHE OpPraHMYECKOTO
Mupay, «PacturenpHas kieTka», «KuBotHas knetka», «lIpokapuoruueckas knerka», «CoBpeMeHHast
CUCTEMA OpraHuYecKkoro Mupa», «CpaBHEHHE aHATOMHYECKHUX 4YEpT CTPOEHUs YelIOBeKa U
4eNOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJIOTMUECKUX HAXOAOK TPEIKOB
COBPEMEHHOT0 4elloBeKkay, «/[peBHeliue moany», «lpesaue moan», «llepBbie COBpeMEHHBIE JTHOIN,



«HenoBeueckue pacoi.

Ob6opynoBanne: Mymspku — «[IpoucxoxiaeHue  yenoBeka»  (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKAaHTPOIa, HeaHJAepTalblla, KPOMAHBOHIIA), CJCNKU WM H300paXKeHUs KAMEHHBIX OpyIuil
MEePBOOBITHOTO YEJIOBEKa (KaMHHU-YOIIEPhl, pyOMiIa, CKpedsia), TeoXpOHOJOTHYecKas TaOiwHIla,
KoJuteKust «@OopMbl COXPAHHOCTH UCKOMAEMBbIX )KHUBOTHBIX U PACTEHUI.

JlaGopaTopHble U npakTHYecKUe padoThI:

[TpakTnueckass padora Ne 1. «/3ydyeHne MCKONAeMbIX OCTAaTKOB PAaCTEHUI M JKUBOTHBIX B
KOJUIEKLIASAX».

OKcKypeusi «OBOJIOLMS OPraHUYECKOT0 MHUpa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIM WIIU
KpaeBeIueCcKuil My3eit).

Tema 3. Opranu3msbl U OKpYy Karolias cpeaa.

DKoJorus Kak Hayka. 3aJladd U pa3fJelibl 3KOJOruu. MeTobl SKOJIOIrHYECKUX HCCIIEA0BaHUN.
DKOJIOTrH4YeCKOe MUPOBO33PEHUE COBPEMEHHOT'O YeIOBEKa.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAA, Ha3€MHO-BO3IyITHAS, MOYBEHHAS,
BHYTPHOPTaHU3MEHHASI.

Oxkonorudeckue (aktopel. Kiaccupukamust dkonormdeckux (GakTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPONOTeHHBIE. J[eliCTBHE HKOOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AlGuotnueckue (HakTOpBI: CBET, TEMIIEpPATypa, BiIaxxHOCTh. DoTtonepuoansm. [lpucrnocodnenus
OpPraHU3MOB K JIEHCTBHUIO abHOTHYEeCKNX (pakTopoB. bruonornueckrue puTMsl.

buotnueckue ¢dakrtopbl. Buasl 6MOTHYECKHX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS, XUITHUYECTBO,
cumbuo3z u ero ¢opmel. Ilapazutusm, koomepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCaIM3M, HEWUTpanu3M. 3HaueHue OMOTUYECKUX B3aUMOACHCTBHM IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKH  monyasauud. OCHOBHBIE IOKa3aTead  MOMYJISIUM:
YHCIICHHOCTb, TUIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTparys. JIMHaMUKa YUCICHHOCTH
TIOTTYJISIITUH U €€ PEeTyIISIHSL.

JleMoHCTpanum:

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

Tabmuupl u cxembl: kapta «IIpupogusie 30HBI 3emin», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Doroneproausmy», «llonmynsaunny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISIIUUA UH(PY30pUHU-
Typenbkny, «[Iumesbie nenmu».

JlabopaTopHble N NpaKTHYeCKHe padoThI:

Jlaboparopuas pabota Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTCHHUI U3 Pa3HBIX MECT
OoOUTaHU.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuueckas padota Ne 2. «[1oAcU€T MIOTHOCTH MOMYJISAIUA PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1miecTBa U IKOJTOTHYECCKHE CHCTEMBI.

Coo06miecTBo opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BU0BAs, MMPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBs3u B OHOIIEHO3E.

Dkonorudeckue cuctembl (dkocucteMbl). [loHsiTHe 00 »dKocucTeMe U OHOTEOIICHO3E.
@DyHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBL: MPOAYIEHTHI, KOHCYMEHTHI, peaylueHTsl. Kpyrosopor
BEIIECTB M MOTOK PHEPTUU B dKocHucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU 3KOCUCTeMBI. [IuiieBsie
nenu M cetd. OCHOBHBIE IIOKa3aTeNd »HKOCHUCTEMBI: OuoMmacca, MHPOAYKIUSA. KOJOTMYECKHUE
NUPaMUABL  TPOAYKIMM, YHCICHHOCTH, Ouomaccel. CBOHCTBa OSKOCHCTEM: yCTOWYHBOCTH,
camoperynsanus, pazsutue. Cykieccus.



[IpupoaHbpie 3KOCHCTEMBI. OJKOCHUCTEMBI O03€p M pPEK. OIKOCHCTEMA XBOWHOTO WJIHU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMBI. YpOoskocuctemsl. buonoruueckoe u
XO3SICTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrop ycToWymBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3eMmiie.

Yuenue B. W. Bepnanckoro o 6uochepe. I'panuiibl, coctaB u cTpykrypa omochepsl. JKupoe
BemecTBO U ero ¢ynkmuu. OcobeHHOcTH OMocdepbl Kak riao0anbHON 3KOCHUCTEMBI. JlnHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB #u OHOT€OXMMHUYECKHE IUKJIBI DJEMEHTOB (yriepoia, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyectBO B Ouocdepe 3emiin. AHTPONOTreHHbIE M3MEHEHUs B Ouocgepe. ['nobdanbHbie
HKOJIOTUYECKUE TPOOIIEMBI.

CocymecTBoBaHue npupojsl U yenoBeuecTBa. CoxpaHeHHE OMOpa3HOOOpa3Hsi Kak OCHOBA
ycroiunBocTd Onocdepsl. OCHOBA palMOHANBHOTO YIPABICHUS IPUPOJHBIMU pPECypcaMH U HUX
UCHoJIb30BaHue. JlocTHKeHUs: OMOJIOTMH U OXpaHa MPUPO/IbI.

JdeMoHcTpanum:

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

Tabmuubr m cxemsl: «[lumeBbie nenn», «buomeHo3: coctaB m CTpykTypay, «lIpupomnsie
cooOuiectBay, «llenu nuranusy, «Kojaoruueckas nupamuiay, «buocdepa u yenoseky», «Ikocucrema
IIMPOKOJIMCTBEHHOI0 Jieca», «JKOochcTeMa XBOMHOIo jeca», «buoreHo3 Bogoéma», «ArpoLEHO3»,
«I[IpumepHble aHTPONOreHHbIE BO3ACUCTBUS Ha HPUPOAY», «BakHeillne MCTOUYHMKHU 3arps3HEHMS
BO3AyXa M TPYHTOBBIX BOI», «llouBa — BakHe#mas cocraBisomas Ouochepb», «DakTOphI
nerpaganuu mouBy, «llapHUKOBBIN dPdekT», «DaKTOpsl PATHOAKTUBHOTO 3arps3HEHUsT OHoCheph»,
«O6mas crpykrypa Omocdepsr», «Pacmpoctpanenne xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
o6uocdeps», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor a3oTa B Ipupoae».

Ob6opynoBanue: Mojenb-anmiuKanus «Tunuunele OMOIEHO3bI», repbapuil «PacTuTenbHbIE
cooOmiecTBay, Kojulekuuu «bruonenosy», «Bpeantenn BaXHEHIINX CENbCKOXO3IHCTBEHHBIX KYIbTYpPY,
repbapuM M KOJUIEKLIUU PACTEHUM M KUBOTHBIX, IPUHA/AJIEKAIINE K PA3HBIM SKOJIOTHYECKUM T'PyIIIaM
onHoro Buja, Kpacnas kaura Poccuiickoit deaepannu, n300pakeHUs OXpaHIEMBIX BUI0B PAaCTCHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HN
HA BA30BOM YPOBHE CPEJHET'O OBILIEI'O OBPA3OBAHUA

Cormacno ®I'OC COQO, ycraHaBnuBaroTCs TpeOOBaHMA K pe3yjbTaTaM OCBOCHUS
00y4aroImuMHUCs TPOTpaMM CpeAHEro oomero oOpa3oBaHUS: JUYHOCTHBIM, METANpEeIMETHBIM U
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHHS IpeaMera «buOonorus» BbIACIEHBI
CJIEYIOIME COCTABJISAIONINE: OCO3HAHHE O0YUYaIOIUMUCS POCCUMCKON TPaskJaHCKON WACHTUYHOCTH —
TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONIPEIEICHUI0, HallMyhMe MOTHUBALUU K
oOyueHuto OWOJIOTUH, LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U MCTOPUYECKUX TPAAULIUN Pa3BUTUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh O0YYarOIIUXCsS PYKOBOJCTBOBATHCS B CBOCH JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMM, IPUCYLIUMHU CHUCTEME OHOJIOTUYECKOTr0 OOpa3oBaHMs, HAJIUYHME OSKOJIOTHYECKOIO
IIpaBOCO3HAHMA, CIIOCOOHOCTH CTAaBUTH CJIN U CTPOUTD )KU3HCHHBIC ITJIaHBbI.

JInuaoCTHBIC PE3YIbTATBI OCBOCHHA IIPCAMETA «buonorus» JOCTHUIalOTCA B €AUHCTBEC y‘~I€6HOﬁ
U BOCIHTATEIbHOW  JEATEIbHOCTH B  COOTBETCTBUM C  TPAJULIUOHHBIMU  POCCHHUCKUMHU
COLIMOKYIIbTYPHBIMH, HCTOPUYECKUMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HPHUHATHIMH B
oOmiecTBe MpaBWJIaMU M HOPMaMu TIOBEJCHHS U CIIOCOOCTBYIOT IIpolleccaM CaMOIO3HaHMs,
CaMOBOCIIUTAHUA W CaMOPA3BUTHA, PA3BUTHUA BHYTpCHHef/'I o3 JIMYHOCTHU, IIaTpHUOTHU3MA,
YBaXKEHHUS K 3aKOHY M IIPaBOIOPSAKY, YEJIIOBEKY Tpyda M CTapIIeMy IIOKOJIEHHUIO, B3aMMHOI'O
YBaXXCHUA, 6epe>1<H0ro OTHOLICHUA K KYJIBTYPHOMY HACJICIHUIO WU TpaaAULUAM MHOI'OHAIIMOHAJIBHOI'O
Hapoza Poccuiickoit denepaunu, IpUpoOIE U OKPYKAOIIECH Cpeae.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS Y4eOHOro mnpeaMera «bBHOJOTHS» MOMKHBI OTpa)xaThb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAalMd, MO3UTHUBHBIX BHYTPEHHUX YOEXIeHUl,
COOTBETCTBYIOLIMX TPAJAULIUOHHBIM LIEHHOCTSM POCCHICKOrO OOIIECTBA, PaCIIMpPEHHE >KU3HEHHOTO
OIlbITa W OIbITa ACATCIIBHOCTH B IMPONECCE pCain3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHUTATEIHHOMN
JACATCIBbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpa:kmaHCKOro BOCIUTAHMUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TO3UIIMK O0YYAIOIIETOCS! KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IECTBa;

OCO3HAaHME CBOMX KOHCTUTYIHMOHHBIX TIpaB U OO0S3aHHOCTEH, yBak€HHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAEATENbHOCTU IMpPHU CO3JaHUU YYEOHBIX IMPOEKTOB,
pPEIICHUN y'-Ie6HBIX 1 IIO3HAaBAaTCJIbHBIX 3a/1a4, BBIITOJIHECHUHN OMOJIOTMYECKHUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OMNpeAeNsATh COOCTBEHHYIO MO3MUIMIO IO OTHOLIEHHUIO K SIBJIEHUSM COBPEMEHHOM
KHU3HHU U OOBSCHATH €€;

YMEHHUE YYUTHIBATH B CBOUX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJAEHUCTBHS
JHo/Ie! C pa3HBIMHU YOEXKACHUSAMU, KYJIbTYPHBIMHU IIEGHHOCTSMHU U COLMAIIBHBIM TOJI0KEHUEM,

TOTOBHOCTb K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Yy4eOHBIX,
IMMO3HAaBATCIbHBIX W HUCCIICAOBATCIBCKHUX 3a/ad, YBAXUTCIHbHOI'O OTHOHICHUA K MHCHHIO OIIIIOHCHTOB
P 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKaHUS;



TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOI 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUKUCKON Tpa’kJAaHCKOM HIACHTHUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHo#, roproctu 3a cBoil kpaii, cBoro Poauny,
CBOM S3BIK U KYJIbTYPY, IPOIILJIOE U HACTOsAIIee MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO0 U MaMITHUKAM MHPUPOIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;

CHOCOOHOCTh OLEHMBATh BKJIAJl POCCUMCKHUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTHH,
MMOHUMAaHUs 3HaYEHUs] OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPO/BI, B )KU3HU YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBA;

ujeiHas yoe:xIEHHOCTh, TOTOBHOCTh K CIIY’K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUE JIyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoza;

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

CIIOCOOHOCTH OLIEHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHbBIE PEIICHHS], OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOHYHUBOTO OYYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEINSIM, CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOIO
MIPUHSATHSI IEHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUHU C TPAIUIMSIMHU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOUYAsl 3CTETHKY ObITA, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHU;

MOHMMaHHE YMOIIMOHAIEHOTO BO3/ICHCTBHSI JKUBOW MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KEHHUIO B PAa3HBIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMUPOBAHUSA KYJbTYPbI 310POBbsI U IMOIHOHAIHLHOTO
Os1aromosty4ms:

MOHUMAaHWE W peaau3alusi 370pOoBOT0 U Oe3omacHoro obpasza KU3HM (370pOBOE THUTAHUE,
COOIIIO/ICHNE THUTUEHUYECKUX TMPAaBHJI W HOPM, COAIIAHCHPOBAHHBIM PEXHM 3aHATHH W OTIBIXA,
perynsipHasi (pu3ndYecKasi aKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

MOHMMAaHNE [IEHHOCTH MPaBWJI UHAUBUAYAIFHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEJCHHS B
CUTYaIUSX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHME TIOCIEJACTBUI M HEMpUATHS BPEAHBIX MPUBBIUEK (YHNOTPEOIEHUS aAIKOTOIIs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIMTAHUS:

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

TOTOBHOCTH K aKTUBHOW JESITETbHOCTU TEXHOJIOTHUECKON M COIMAIBbHON HApaBIeHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATH TAKYIO JIEATEIBHOCTH;

UHTEpeC K Pa3IM4HbIM cepam NnpodeccHOHANbHON AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynytiel mpoheccuu 1 peain30BhIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB M CITOCOOHOCTB K 00pa30BaHHIO U CAMOOOPa30BaHHIO Ha MPOTSHKEHUHU BCEH )KU3HU;

7) 3K0JIOrH4€eCKOro BOCIIUTAHNS :

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



OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KyJIbTYpBl: MPHUOOPETEHHE ONbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKArOLIEH CpeJibl;

OCO3HAaHHE TJI00AJIBHOTO XapakTepa OHKOJIOIMYECKUX MpobiieM M MyTed UX pelleHus;

CIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble MPU U3yYEHUH OMOJIOTUU 3HAHUS M YMEHHS MpU
pemieHn Mpo0JieM, CBS3aHHBIX C palMOHAIBHBIM MPUPOJOINOIB30BaHUEM (COOIOJICHUE MPABHI
IIOBEJICHUSI B IIPUPOJIE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECUs B DKOCHCTEMAX, OXpaHy BHJIOB,
IKocucTeM, Orochepsl);

AKTUBHOE HENPUATHUE JIECUCTBUM, NPUHOCAIIMX BPEJ OKPYKAIOLIEH MPUPOIHONU Cpelie, YMEHUE
MIPOrHO3UPOBATh HEOJArOMPUITHBIE IKOJIOTUYECKUE MOCIEACTBHUS NPEINPUHUMAEMBIX JEHCTBUN U
MPEeAOTBpALIATh UX;

HaJU4YME€ Pa3BUTOrO0 HKOJOTMYECKOIO0 MBIIUICHUS, JKOJOTMYECKONM KyJIbTYpbl, OIbITa
NEeATEIbHOCTH IKOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMHU B ITIO3HABATENILHOM,
KOMMYHUKAaTUBHON M COLMAIBHOMN ITPAKTUKE, TOTOBHOCTH K YYacCTHIO B IPAKTUYECKOUN IEATEIBHOCTH
9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAYK{ W OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATENIbCKOM KYJIbTYpPhl KaK CpPEICTBA B3aMMOJEHCTBHS
MEXY JHOJbMHU U NTO3HAHUS MUPA;

NOHMMaHHUE CIENU(PHUKN OHOIIOTUM KaK HayKd, OCO3HaHHA €€ poiau B (HOPMHUPOBAHHUU
PalMOHAIBLHOTO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKAIOLEM MUpE
KaKk O €IMHCTBE MPUPOJbI, YelOBEKa W OOIIECTBa, B MO3HAHMM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHrny TpobiieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH Ui COBPEMEHHOH IMBHIM3ALMK: OOecreueHHs
HOBOT'O YPOBHS pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl pa3BUTUS 4YEJIOBEUECTBA, IIOMCKAa IIyTed BBIXOJAa U3  II00AJIbHBIX
9KOJIOTMUECKUX MpoOjeM U obecreueHus Mepexoja K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBLHOMY
HCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHMM OMOJIOTMYECKUX 3HAHMW B LEISAX MOBBIICHUS OO0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TpPAaMOTHOCTH, KaK COCTaBHOM dYacTu  (PyHKIMOHAIBbHOMN
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu U3y4eHuu OUoIoTHH;

[IOHUMAHUE CYIIHOCTH METOJOB II03HAHUA, HCIOIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIydyaeMble 3HAHU JUIs aHaIu3a U 0OBbSCHEHUS SIBJICHUN OKPY)KaIOLIEero
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHME JielaTh OOOCHOBAHHBIC 3aKIIOUEHHUS HAa OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIINXCS IaHHBIX C IIEJIBIO MOJIyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh OMOIOrHUECKUEe 3HAHUSL 111 pelIeHHs IpoOJieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE IEHHOCTH HAyYHON JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBJIATH IPOEKTHYIO H
HCCIIEA0BATENBCKYIO ACATENBHOCTh MHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa3oBaHMIO M €aMOOOpa3oBaHHUIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHMA 1O OHOJOTMM B COOTBETCTBUM C IKU3HCHHBIMH
NOTPeOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysbTaThl OCBOGHMSI y4eOHOro mnpeamera «buoOrHs» BKIIOYAIOT:
3HaYuMble  JUI1  (QOPMHUPOBAHMUS ~ MHPOBO33PEHHsS]  OOydaloOUUXCSd  MEKIUCIUILUIMHAPHbBIE
(MexXmpenMeTHbIe) OOILEHAYYHbIE MOHSATHS, OTPAKAIOLIUE IEJIOCTHOCTh HAYYHOM KapTUHBI MUpA U
crenn(uKy METOA0B MIO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPT U, SIBJIICHUE,
mporecc, CHCTeMa, HaydHbld (akT, NPUHLWIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
UCCIIeI0BaHKe, Ha0II0ICHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTUX ), yHUBEPCAIbHbBIC yueOHbIC TEHCTBU
(mo3HaBaTenbHBIE, KOMMYHUKAaTHUBHBIC, PpEryIATUBHBIC), oOecneunBaionme  (HopMUpOBaHHE
(yHKIMOHATBPHOM TPAaMOTHOCTH U COLMAIBHOM KOMIIETCHIMH OOyYaromMXCs, CIIOCOOHOCTH
00y4aroluXcsl HCIOIb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS U
YHHUBEpCcaJbHbIe yueOHbIE IEHCTBUS B TO3HABATEIHHON U COLIMATIbHOM PAKTHKE.

MetanpeameTHble pe3yabTaTbl OCBOEGHUS IPOrPaMMBbl CpelHEro ooiero oopazoBaHus JOIKHbI
OTpaXkaTh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMU MO3HABATEJIbHBIMH /1€l CTBUSMM:

1) 6a3oBbIe JJOrMYeCKUe JeHCTBUS:

CaMOCTOSITENIbHO  (OPMYyJIMPOBAaTh U  aKTyaJIM3upoBaTh IMpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHMM MPUEMBI JIOTMYECKOTO MBINIUIEHUs (aHaIu3a, CUHTE3a,
CpaBHEHMsI, KJIacCH(pUKauU, 0000IIeHNs), paCKPBIBATh CMBICT OMOJIOTMYECKHX MOHATHH (BBIACIATH
UX XapaKTepHbIE IPU3HAKHU, YCTAaHABIUBATH CBSI3U C IPYTMMHU ITOHATUSAMU);

OTpeAeNaTh IeNlu JeATeIbHOCTH, 3a/JaBas mapaMeTpbl M KPUTEPUH UX JIOCTHXKEHUS,
COOTHOCHUTB PE3YyJbTAThl IEATEIHLHOCTHU C MOCTABICHHBIMH LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS I O0bsICHEHUS (AaKTOB U SIBJICHUI KUBOW MPUPOIBL;

CTPOUTH JIOTHUECKHUE pacCyXkIeHus (MHAYKTHUBHBIC, JETyKTHBHBIC, MO AHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMBIX SBICHUSIX, (OPMYJIUPOBATH BBIBOABI M
3aKJIFOUYEHUS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEJACTBA ISl MPEACTABJICHUS CYLIECTBEHHBIX CBS3eH U
OTHOIIIEHUH B U3Yy4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUM PA3HOTO POJa,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH peIIeHHs MpOoOJeMbl ¢ YYETOM aHalIKM3a UMEIOIIUXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHMBATh COOTBETCTBHE pE3YJIbTATOB LEIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBaTh U  BBINOJNHATH PAabOTy B YCIOBUSX pPEATbHOTO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PEILICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEILCKHE TelCTBUS:

BJAJI€Th HAaBbIKAMM Y4e€OHO-HCCIEIOBATENbCKOH UM TPOEKTHOW JesTeIbHOCTH, HaBBIKAMHU
paspemieHusi mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pelIeHns MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B MO3HAHUS;

UCIIOJIb30BaTh pPAa3JIMYHble BUJBl JESATEIBHOCTH [0 TOJIYYEHHIO HOBOTO 3HAaHUA, €ro
MHTEpIIpETaINH, TPE0OPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYallUsIX, B TOM YUCIIE NPU CO3/1aHUU
y4EOHBIX M COIIMATBHBIX POEKTOB;

(dbopMUpOBaTh HAYYHBIH THUMN MBIIUICHHS, BJIaJeTh HAay4YHON TEPMHHOJIOTHEH, KIHOYEeBBIMU



MOHATUSMH U METO/IaMU;

CTaBUTh U (HOPMYIHpPOBATh COOCTBEHHBIC 3a/laydl B O0Opa30BaTEIbHOW JESTEIBHOCTH U
AKHU3HEHHBIX CUTYaLUsX;

BBISIBJIATh IIPUYUHHO-CIIEJCTBEHHBIE CBSI3U M aKTYaJIM3UPOBaTh 3a/1a4y, BbIABUIaTh TUIIOTE3Y €&
pelleHysl, HaXOAUTh apryMeHThl Ul JJOKa3aTelbCTBAa CBOMX YTBEPXKIEHUI, 3a/aBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBATh NOJYUYCHHBIE B XOJ€ PEIICHUS 3a[a4i pe3yabTaThl, KPUTUUYECKU OI[CHUBAThH UX
JIOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATH MPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh LIEJICHANPABICHHBIA IOUCK IE€PEeHOca CPEeJICTB U CIIOCOOOB JeHcTBUSA B
PO eCCUOHATIBHYIO CPELY;

YMETb MIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIC ITOAXO0/bI U PEIICHHS, CTABUTH MPOOIEMBI
W 33/1a4M, JOMYCKAIOUINE aTbTePHATUBHBIC PEIICHUSI.

3) pab6ora c undopmanueii:

OpUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHMKAX HHPopManuu (TEKCTe Yy4yeOHOro mocolus,
HAYYHO-TIONYJISIPHOW JINTEpaType, OMOIOTHYECKUX CIOBApSAX U CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax
TaHHBIX, B MHTEpHETE), aHAIM3UPOBaTh MH(POPMALMIO PA3JIMYHBIX BUIOB U (HOPM NpPEICTaBICHHS,
KPUTUYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

dopMynupoBaTh 3alpochl M TNPUMEHATh pa3IMyHble METOJAbl NpU IOUCKE U oTOOpe
OHMoI0rMYecKoi MHPOPMAITUHU, HEOOXOIMMOM ISl BRITIOJTHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh OIBIT  HUCIOJB30BaHUS  MH(POPMAITMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBHIOMpAaTh  ONTUMANbHYIO (OpPMY TPEACTAaBICHHUS  OMOJIOTHYECKOU
nHpopmanuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IpYTroe);

UCMOJIb30BaTh HAyuyHBIH S3bIK B KayecTBE CpeAcTBa MNpu pabore ¢ OMOJIOrMYEcKOH
uHbopManMel: MPUMEHATh XMMHUYEecKHe, (u3nuecKkue U MaTeMaTH4YeCKUe 3HaKM U CHUMBOJIBI,
¢dopmynbl, aOOpeBuaTypy, HOMEHKJIATypy, HCHOJb30BaTh U  IpeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHl HHPOpMANUU, HHPOPMAIMOHHON 0€30IacHOCTH
JMYHOCTH.

OBJaieHHe YHUBePCAJbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

1) obmenmue:

OCYILECTBIISATh KOMMYHMKAIIUK BO BCeX cepax KU3HM, aKTUBHO y4acTBOBaTh B JIMAJIOTe WU
JMCKYCCHM TIO CYLIECTBY OOCY)XIaeMOH TeMbl (yMEHHUE 3aJjaBaTh BOIIPOCHI, BBHICKA3bIBATh CYXKICHHUS
OTHOCUTEJIbHO BBINIOJHEHUSI TMpeJylaraéMoil 3aJa4yd, YYWUTHIBaTh HHTEPECHl U  COTJIACOBAHHOCTD
MO3UIHMN APYTUX YYACTHUKOB JUAIIOTA M TUCKYCCHN);

pacrio3HaBaTh HeBepOAbHBIE CPEICTBA OOIICHHS, TOHUMATh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
NPEIOCHUIOK BOZHUKHOBEHHSI KOH(DIMKTHBIX CUTYAIUi, YMETh CMAT4aTh KOH(IIUKTBI U BECTH I1€PErOBOPBI;

BJIAJIETh PA3TUYHBIMU CIIOCOOAMHU OOLICHUS M B3aUMOJICHCTBHS, TOHUMATh HAMEPEHHsI APYTHX
JIOAeH, TPOSIBIATH YBAXHUTEIbHOE OTHOIIEHHE K COOECeIHMKY M B KOPpPEKTHOM Qopme
(bopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIBb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:



IOHUMaTh M HCMOJIb30BaTh NPEUMYIIECTBA KOMAaHIAHON M HHAMBHUIYalbHOH paboOThl MpHU
pereHn OMOIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3alMO/JICICTBUS NpU PELICHUH y4eOHOH 3a1auu;

BbIOMpPATh TEMATUKy M METOIbl COBMECTHBIX JAECHUCTBUI C y4éTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KA0Io 4iIeHa KOJUIEKTHUBA;

IPUHUMATh 1I€JIM COBMECTHON J1eATEIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBAThH JEHCTBUSA
110 €€ NOCTHKEHMIO: COCTABJIATH IUIAH ACUCTBUM, pACIPEACIATh POJIU C YYETOM MHEHHMM Y4aCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIAZAa M KKAOr0 y4acTHHKA KOMaH[bl B OOLIUI pe3yiabTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/UlaraTb HOBBIE IPOEKTHI, OILEHMBATH WUIECH C MO3MLIMUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh [TO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMUYHBIX CUTYalUsAX, POSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgJiaieHHe YHUBePCAJbHBIMH PeryJIATUHBHBIMH AeiiCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUISl BBISBICHUS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX
U y4eOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHWM L€EeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M TIOCTYNKAX [0 OTHOUIEHWIO K YXUBOW MPUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKpYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJISATh I103HABATEIbHYIO JEATENbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbBIE 3a/laud B 00pa30BaTENIbHOM JESATENbHOCTH U >KU3HEHHBIX
CUTYyaLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pPELIEHUs MpoOJieMbl ¢ Y4ETOM MMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYALIUsM;

pacmupsATh paMKH y4eOHOTr0 NpeAMETa Ha OCHOBE JIMUHBIX MTPENNOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMHMPOBAHUIO U TPOSIBICHUIO IIUPOKOM 3PYAMLIMU B pa3HBIX 00JACTIX
3HaHU, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaThb OILICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIa/IETh HaBbIKAMHU IO3HABATEJIbHOM pe(dieKcHr KaK OCO3HaHUS COBEPIIAEMbIX JEUCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB W OCHOBAHUMU, UCHOJIb30BaTh MPUEMBI pediieKcuu ais
OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIISHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI  apPT'YMEHTHI IPYTUX MPH aHAIHU3€ Pe3yNIbTaToOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U APYTrUX:

PUHUMATH ce0sl, TOHUMask CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB IEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JIPYrUX Ha OLINOKU;

pa3BUBATh COCOOHOCTH MOHUMATh MUP C MO3UIUH APYTOro YeJI0BEKa.



IMPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHusi nporpaMmmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuyeckue g ydeOHoro mnpeamera «buonorus» HaydHble 3HaHUS, YMEHHS H
CHOCOOBI ACMCTBUIA 110 OCBOEHUIO, HHTEPIIPETALIMU U MPEOOPA30BAHUIO 3HAHUI, BUABI AESITEIbHOCTU
0 MOJyYEHUIO0 HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHUN B PA3JIMYHBIX Y4EOHBIX CUTYaIlHsX, a TAaKXKe B
peanbHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ouonorueil. B mporpamme npenmMeTHbie pe3ybTaThl
IIPEJICTaBJIEHbI 110 FOJaM 00y4YEeHHUSI.

[IpenmerHbIie pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buomnorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MecTeé W POJU OHMOJOTHMM B CHCTEME HAay4yHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJlEé POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE
ouonoruu, PyHKIMOHATEHON rPaMOTHOCTH YeNIOBEKa JIJIsl PeLICHHS )KU3HEHHBIX 3a/1a4;

YMEHHME DPACKpPbIBATh COJEp)KAaHUE OMOJOTMYECKUX TEPMMHOB M IOHSATHM: KU3Hb, KIETKa,
opranusM, Merabonu3M (0OOMEH BEUIeCTB M IPEBpAIICHUE SHEPTHH), TOMEOCTa3 (CaMOpEeTyIsIus),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAMOBOCIIPOM3BECHUE (PEMPOAYKIIHUS), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHME u3JlaraTb OHOJIOTMYECKHE TEOopuH (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHAas,
LEHTpaJbHas JIoTMa MOJIEKyIsipHOU O6uonorun), 3akoHsl (I'. Mengens, T. Moprauna, H. 1. BaBunosa)
U yueHus (0O LIEHTpax MHOrooOpas3us M MPOMCXOXKIEHHUS KyIbTypHbIX pactenuii H. WM. Basuiosa),
OTIPEETSATH TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOTO [TO3HAHUS B OMOJIOTHU: HAOIIO/IEHUE U OMHUCAHUE KUBBIX
CUCTEM, IIPOLIECCOB U SBJICHUM, OpraHM3alUsl U IPOBEJEHUE OHOJOTMYECKOI0 OSKCIIEPUMEHTA,
BBI/IBIDKEHUE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXJy HCCIIEIyEMbIMU BEIMUMHAMHU, OOBSCHEHHE
MIOJIYUEHHBIX PE3yJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHATHUMN, TEOPUI M 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3Yy/IbTaTOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE IPHU3HAKK BHPYCOB, KIETOK MPOKAPHOT M 3YKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEILECTB MU
IpEeBpallleHUs] PHEPrUuu B KJIETKe, (OTOCHHTE3a, IUIACTHUECKOTO0 M HSHEpreTMiyeckoro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Mei03a, OIIOJOTBOPEHUS, PAa3MHOXKEHHs, WHIUBHUIYaIbHOTO pPAa3BUTHA
opraHusma (OHTOTEHE3);

YMEHHME TPUMEHATh IOJyYEHHBbIE 3HAHMS NIl OOBSICHEHHMsS] OWOJIOTMYECKUX IPOIECCOB U
SIBIICHU, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHWH B IMOBCETHEBHOW JKM3HH C ILEIbI0 OOECTICUeHHS
0€30MacCHOCTH CBOETO 37J0POBbSl M 370POBbSI OKPYXAIOUIUX JIOAEH, COONMI0OAEHHUS] HOPM I'PaMOTHOIO
MOBEJCHUSI B OKpYXKalLlell NpUpOJHON cpene, MOHUMaHHE HEOOXOJMMOCTH HCIIOJIb30BaHMS
JTOCTH)KEHUI COBPEMEHHOM OMOIOTUU U OMOTEXHOJIOTUHI ISl pallMOHAIBHOTO IPUPOI0NOIb30BAHUS;

YMEHUE pelIaTh 3JIEeMeHTapHble FTeHeTHUYECKUE 3a1a4l HA MOHO- U JJUTUOPUIHOE CKpEIlMBaHHE,
CIIETIJICHHOE HACJI€JIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS JUIS MpeCKa3aHus
HacJleI0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JaOOPAaTOPHbIE U MpPaKTUYECKUe paboThl, COOJII0IATh MpaBuia npu padoTe
C y4eOHBIM U TaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTUYECKH OICHHBaTh M HMHTEPHIPETUPOBATh HH(OpPMAIMIO OHOJIOTrHYECKOro
coJiepKaHusl, BKJIIOYAIOLIYIO ICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM
uH(pOpMaLUY, HAYYHO-TIOMYJIIPHbIE MaTepHalibl), STHUYECKUE acTIeKThl COBPEMEHHBIX MCCIIE0OBAaHHUNA B



OMOJ0ruy, MeEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3JaBaThb COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIeHHUs, 00o0Imas
OMOJIOrMYecKyl0 MH(OpPMALNIO U3 HECKOJBKUX HMCTOYHHUKOB, IPAMOTHO HCIOJIb30BaTh MOHSATHIHBIN
anmnapat OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHoro mpenmera «buonorus» 6 11 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MecTeé M pOJNM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHHA
€CTeCTBEHHBIX HAyK, B ()OPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa H
HAYYHOTO MHUPOBO33PEHHUsS, O BKJIAJE POCCHMCKHX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YeJIOBEKa I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJEpKaHUE OMOJOTMYECKUX TEPMHHOB U TOHSATHI: BHJ, MOMYJALUSA,
reHo(OoH, HBOJIOLMS, ABMXKYIIME CUIbl ((PaKTOphI) 3BOJIOLUHU, MPUCIIOCOOIIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, JKOJOrHueckue (akTopbl, HIKOCHCTEMA, MPOJYLEHTHI, KOHCYMEHTHI, PEIYyLIEHTHI,
L[N MUTaHUs, IKOJIOTHYecKas mupaMuia, OuoreoueHos, ouocdepa;

YMEHME H3JlaraTb OMOJIOTHYECKUE TEOpUH (3BOMtoIIMOHHas Teopus Y. JlapBuHa, cUHTeTHYECKast
TEOPHS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuid u nyred sBomormu A. H. CeseprioBa, yuenuss o Owochepe B. U.
Bepnanckoro), onpeaensTh rpaHUIbl UX TPUMEHHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOIEHUE U OMMCAHUE KUBBIX
CUCTEM, IMpOLIECCOB U SBIICHWH, OpraHU3alUsl U MPOBEJEHUE OHOJOTHYECKOr0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEX]Y HCCIEAyeMbIMU BETUYMHAMU, OOBICHEHUE
MOJIYYEHHBIX PE3yJbTAaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUI M 3aKOHOB, YMEHHUE JeNlaTh
BBIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3Yy/IbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJOTMYECKUX OOBEKTOB: BHJIOB,
MOIYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€OIIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MIPOLIECCOB:  HACJEJICTBEHHOM  W3MEHUYMBOCTH, €CTECTBEHHOT0  O0TOOpa, BUA000pa3oBaHUS,
MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB, JECUCTBUS HKOJOTHMUECKUX (PaKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB U IOTOKAa SHEPrMM B HKOCHCTEMAax, aHTPOIIOTEHHBIX HM3MEHEHHI B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTrOBOPOTa BELIECTB M OMOr€OXMMHUYECKHX IIUKIOB B Onochepe;

yYMEHUE TNPUMEHSTh MOJY4YeHHbIE 3HAHUSA AN OOBACHEHHs] OHOJOTMUYECKHX IPOLECCOB U
SBJICHUM, JUISI TNPUHATHS NPAKTUYECKUX PEIIeHUHA B MOBCETHEBHOM >XKU3HHU C LIEIbI0 OOECHeueHMs
0€30MacCHOCTH CBOETO 37J0POBbSl M 370POBbsSI OKPYXKAIOIIUX JIOAEH, COOIIOAEHHUS] HOPM IPaMOTHOIO
MOBE/ICHNUS B OKpY)KaloIlled NPUPOJHON cpelae, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHU
JOCTUKEHUM COBPEMEHHOM OMOJIOrMHU ISl palliOHAIbHOIO IPUPOIONOIb30BaAHUS;

YMEHHE pelIaTh 3JeMEHTapHble OMOJIOTHYECKHE 3aau, COCTABIIATh CXEMbI IIEPEHOCA BEILIECTB
Y DHEPruM B SKOcHcTeMax (LIeMH MUTaHUS);

YMEHUE BBIMOIHATh JTa0OpaTOpPHBIE U MPAKTUYECKHE paboThl, cOOMI0IaTh paBUiIa pu padoTte
C Y4eOHBIM U J1a00paTOpHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh M HWHTEPHPETHUPOBATh HH(POPMAIHUIO OHOJIOrMYECKOTO
coJiepKaHusl, BKIIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CpPEICTBAa MAacCCOBOM
nH(pOpMallMK, Hay4YHO-TIONYJSPHbIE MaTepuasbl), paccMaTpUBaTh TIJIOOATbHBIE 3KOJOTUYECKUE
pOo0GJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

yMEHHE CO3JaBaTh COOCTBEHHBICE THCHBMEHHBIE M YCTHBIE COOOIIeHHS, 0000IIas
OMOJIOTMYECKYI0 MH(POPMALIUIO U3 HECKOJBKUX HMCTOYHHKOB, IPAMOTHO HCIOJb30BATH MOHATUIHBIHN
anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HauMeHOBaHMe KosmuecTBo yacoB DJIeKTPOHHBIE CrCcoK MTOrOBBIX IVIAHMPYEMbIX Pe3y/IbTATOB C yKazaHueM |  Criocod oueHKu
°
wn pa3esioB U TeM B Kowntpo | [Ipakm (uudposBbie) HX (hopMHUpOBaHKS MTOI'OBBIX
NporpamMmmsl cero JIbHBIE | YeCKHE 06pa30BaTeJ1beIe IUVIAHMPYEMbIX
PpadoThI | padoTHI pecypcbl pe3yJibTaToB
chopMHUPOBAHHOCTE3HAHMIA OMECTE 1 POJ OMOJIOTH B Yersbiiionpoc,
CHCTEME HAYYHOIO 3HaHMsl ECTECTBCHHBIX HayK, B TECTUPOBAHNE
BAHVM COBPEMEHHO €CTECTBEHHO-HAYIHON I
bu6nuoreka [IOK Qopupo P Y ROIIAPIIHD
1 buonorus xak Hayka 2 0.5 ] MHpPaNHAYYHOTO MUPOBO33PEHHSL, O BKJIAIE POCCHICKHX 1
https://m.edso0.ru/7f41c292 i
3apyOSKHBIX YUEHBIX-OMOIIOTOB BPa3BUTHE OHOJIOTHIH,
(YHKIMOHATTLHOU TPAMOTHOCTH YEJIOBEKA IS PEITICHHUST
JKM3HEHHBIX 33/1a4
YMEHHE PacKpbIBaTh COJIEPKaHUE OUOIOTHUECKUX Yerubiii onpoc,
TEPMHUHOB U TOHATHH: KU3Hb, KJIIETKA, OPTaHU3M, TECTUPOBAHHUE,
MeTabonm3M (0OMEH BEILIECTB U MPEBpaIllCHUE MUHOJIOTUIECKUNA
2 HKuBbie cHeTeMbI 1 HX 1 bubmorexa LHOK SHEPIHH) r01\(/leocms (cI;lMo er ns?ung)m OBHEBAs ;EIEKTaHT
OpraHu3aNus https://m.edso0.ru/7f41c292 P ’ pery » YP
OpraHu3aIus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(peripoayKIiusi), HACIAEACTBEHHOCTh, U3MEHYHUBOCT,
POCT U pa3BUTHE
YMEHHE U3NIarath OMOTIOTUYeCKHe TeOpHH (KIETOUHAS, [IpakTnueckas
XPOMOCOMHAs1, MyTalMOHHAs, [IEHTpaTbHast IormMa pabota, yCTHBIN
3 XUMHUYECKUH COCTaB U 8 1 bubnuotexa [JOK MOJTeKyIIsIpHOM Orororvn), 3akonbl (I Menners, T.Moprana, omnpoc,
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292 | H. M1.BaBuioBa) u yueHus (OLEHTpax MHOrooOpasust 1 TECTUPOBAHUE
MPOUCXOKICHUSIKYIBTYpHBIX pacteHuii H. 1. Bagiuiosa),
OMPEAEISITH [PAHULIBIMX MPUMEHUMOCTH K YKUBBIM CUCTEMAM;
YMEHHE BBIIEITH CYILIECTBEHHBIE TIPU3HAKU BUPYCOB, KIIETOK | Y CTHBIH OIpoc,
TPOKAPHOT MBYKAPHOT, OTHOKIIETOYHBIX M MHOTOKJIETOYHBIX | TEPMUHOJIOTHYEC
rAHH3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHA BEILIECTB U KHWH TUKTAHT
4 KusnenesrensHocT, 6 bubmorexa LIOK %Bpamem;ﬂaHepH/MBKﬂeme (boTOCHHTE3A, [IACTHYECKOrO U Tecn): OBaHI/I’e
KIIETKH https://m.edsoo.ru/7f41c292 ’ p

SHEPIETIHYECKOrO 0OMEHa, XeMOCHHTE3a, MAT033, MeH03a,
OIUIONIOTBOPEHHSL, PA3MHOKEHISL, HHIMBUTYTTHHOIO Pa3BUTHS
opranu3Ma(OHTOTEeHE3)
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YMEHHUE BBIIEIIATH CyLLECTBEHHBIE IIPH3HAKU BUPYCOB, KIIETOK | Y CTHBIN OIpOC,
HPOKAPHOT MBYKAPHOT, OTHOKIIETOUHBIX M MHOTOKIIETOYHBIX | TEPMUHOJIOTHYEC
Pasmuoxenue u BuG OK OpraHM3MOB, OCOOCHHOCTH TIPOIIECCOB: 0OMEHA BEIIIECTB U KU JUKTaHT,
5 WHJIMBUIyaJIbHOE 5 1 h gp;ﬁgg&%gm 17£416297 TIPEBPALLICHYS SHEPIV BKIIETKE, (POTOCHHTES, [IVIACTUYECKOTON | TECTHPOBAHHE,
pa3BUTHE OPraHU3MOB B ' SHEPreTHYeCKOr0 OOMEHa, XeMOCHHTE3a, MATO3a, Mel03a, NpaKTHYecKast
OIUIOZOTBOPEHNSL, PA3MHOKEHNSL, MHIMBHTyTIbHOTO PasBUTHSL | paboTa
opraHu3Ma(OHTOreHe3)
YMEHHE pellaTh AJIeMEHTapHbIC T€HETHUYECKHE YcTHbIl onpoc,
3a/1a4i Ha MOHO- ¥ TUTHOPHUIHOE CKPEIMBaHuE, TEPMHHOJIOTHYEC
HacnenctenHocts u 9
6 HEMCHIUBOCTE 8 15 BI/I6J.II/IOT€Ka HOK CIEIUICHHOE HACJIEI0BAaHUE, COCTABIISATH CXEMbI KWW JIUKTaHT,
OraHH3MOB https://m.eds00.ru/7f41c292 | MOHOTMOPHUIHOTO CKPELIUBAHUS JUIs IIPEICKa3aHUs TECTUPOBAHUE,
HACJIEIOBaHMsI PU3HAKOB y OPraHU3MOB MpaKTHYeCcKas
pabora
YMCHHE MPUMCHSTH IMOTYICHHBIC 3HAHUS JIJIS YcTHBIN ompoc,
00BsICHEHUS! OUOJIOTMUECKUX MPOIIECCOB U SIBJICHUM, | TEPMUHOJIOTHYEC
JUTS IPUHSTHUS MIPAKTUYCCKUX PEIICHUN B KW TUKTaHT,
MOBCEIHEBHOM JKU3HHU C LENbI0 O0eCTIeueHus TECTUPOBaHUE,
Cenexuus 0€30MacCHOCTH CBOETO 3/J0POBbS U 370POBbsI paKTHYeCKast
7 opranu3mMoB. OCHOBBI 3 bubmrorexa [IOK OKPYXKAIOIIMX JIFO/IeH, COONIOICHUS HOPM paboTta
https://m.edso0.ru/7f41c292 ’ . .
OMOTEXHOJIOTHH TPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH MPUPOTHON
cpene, MOHUMaHUue HEOOXOAUMOCTH UCTIOIb30BAHUS
JIOCTH>KCHUI COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHI IS palliOHATBHOTO
MIPUPOJIONIONB30BAHUS
8 PesepBHOE Bpems 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO
YACOB IIO 34 4
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