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MNOACHUTEJIbHAS 3AIINCKA

[Tpu pa3zpaboTke mporpaMmsbl M0 OMOJIOTUU TEOPETUYECKYIO OCHOBY JUISl OTIPENIEICHUS MOIX00B K
dopmupoBaHHI0 coiepxaHus ydeOHoro mpeamera «buoiorus»  COCTaBUIM:  KOHIETITyaJlbHBIE
nonoxenuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH LIEJIEH, COJCp)KaHMs, PE3YJIbTaTOB OOy4YEHHUS W
TpeOOBaHUN K YpPOBHIO MOJrOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS OO0 OOIIMX WLEesIX M MHPHUHLHUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpelHero obmero obpasoBanus B Poccuiickoit
denepanyn, a TaKKe MOJ0KEHUS O crienupuKe OMOJIOTHH, €€ 3HAUCHUH B MIO3HAHUH )XKUBOH MPHUPOJIBI U
o0OecreueHnr CYIIEeCTBOBAaHUS dYenoBeueckoro oobmectBa. CorjacHO Ha3BaHHBIM — MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuonormum AaéT TPEACTABICHHWE O IMeNsAX, o0 oOmel crpaTerud OOy4YeHUS,
BOCIIUTAHHUS M Pa3BUTHUSA OOYYAIOUIMXCS cpelncTBaMHM ydyeOHoro mpenmera «buomorusy», ompenenser
o0s13aTeNIbHOE MPEIMETHOE COJIep’KaHue, €ro CTPYKTYpy, paclpeielieHHue IO pasfenaM U TeMaM,
PEKOMEHIYyeMYI0 MOCIE0BATEIbHOCTh M3yYeHHUs! y4eOHOro Marepuaia ¢ y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM OOpa30BaTEIbHOrO MPOIECCA, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

B mporpamme mo Ouonoruu Takke yYUTBHIBAIOTCS TPeOOBaHUS K IJIAHHUPYEMbIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOyueHus B (POPMUPOBAHUU OCHOBHBIX BHUJIOB Y4eOHO-
MO3HABATEIFHON  JIEeATENbHOCTH/YIEOHBIX JCHCTBHI OOYdYalONIMXCS TIO0 OCBOCHHIO COAEPIKaHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B mporpamme mno Ouomormm (10-11 kmaccel, 0a30BbIi YpPOBEHb) pEaTU30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3y4eHUHU Ouosioruu, 0jaromaps yemy B HEW MpOCMaTpUBAETCsl HANPABICHHOCTh Ha
pa3BUTHE 3HAHUMN, CBA3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAlMM JINYHOCTH, 3KOJOTMYECKOTO MBILIUICHHUS, IMPEACTAaBICHUN O 340pOBOM 00pa3e XKU3HU U
OepeXHBIM OTHOILIGHWEM K OKpyKaroleil mnpupomHoit cpene. [lostomy Hapsay ¢ HU3ydeHHEM
0011e0MOIOTMYECKUX TEOPHid, a TaKkKe 3HAHUI O CTPOSHHH KUBBIX CHCTEM Pa3HOrO paHra M CYIIHOCTH
OCHOBHBIX TPOTEKAIOIMIMX B HHUX IMPOLECCOB B IporpaMme IO OHOJOTHMU YAEJIEHO BHUMAaHHE
UCIOJIb30BAHUIO MOJIYYEHHBIX 3HAaHUHN B MOBCEAHEBHOW KM3HU JJISl pELICHMsI IPUKJIAJHbIX 3a]a4, B TOM
yuciae:  NpOQUIAKTUKM  HACHEACTBEHHBIX  3a00JIeBaHMM  4YeloBeKa,  MEIUKO-T€HETHYECKOIro
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI 3KOJOIMYECKH IeJeCOO00pa3HOro TIOBEACHUS B OKpYXarolen
MIPUPOIHOM Cpejie, aHaJIU3a BIMSHUS X035IIICTBEHHOHN JIESTEIbHOCTH Y€JI0BEKa Ha COCTOSTHUE MPUPOIHBIX
1 UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHUJIEHHE BHUMAHMSI K IPUKIIATHONW HANIPaBJIEHHOCTH y4eOHOI0 MpeaMeTa
«buonorus» NPOTUKTOBAHO HEOOXOAUMOCTBIO OOecreueHusl YCIOBUH JUIsl pELIeHUs OJHOM U3
aKTyaJlbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrMYecKoro oopa3oBaHus, KOTopas npearnonaraeT GopMupoBaHue y
oOyyaroluxcsi CIHOCOOHOCTH  aJanTUpPOBaTbCs K  M3MEHEHMSIM JUHAMMYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT0 MUpA.

buonorus Ha ypoBHE cpeaHero oouiero oopa3zoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHre y OOydYaIOUIMXCS MPEACTaBICHUH O HAy4HOM KapTUHE MMpa, pacliupseT ¥ o0oOmaer
3HaHUA O >KMBOW MpUpoJE, €€ OTIIMYUTENbHBIX MpPU3HAKaX — YPOBHEBOH OpraHW3aluy U 3BOJIOLUH,
CO3/1aéT YCIIOBUSL [UIsi: TIO3HAHUS 3aKOHOB JKMBOM MpUPOAbL, (opmupoBaHUs (HYHKIHNOHAIBLHOU
IPaMOTHOCTH, HAaBBIKOB 3/I0pOBOrO W 0Oe30macHoro o6pa3a XH3HH, 3KOJIOIMYECKOrO MBIIUICHUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOW IIPUPOJIE U YETOBEKY.

Bonbiioe 3naueHne OMOJIOTHs UMEET TakXKe Ui pelIeHUs BOCIIUTATENIbHBIX U PAa3BUBAIOIIMX 33124
cpenHero o6Omiero oOpa3oBaHWs, colManu3anuu oOydaronuxcs. M3ydenuwe Omosiorum oOecreynBaeT
ycnoBus Uit (POPMUPOBAHUS MHTEIJUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX M WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYyJIbTYpPbI, CIOCOOCTBYET MHTErPAllMM OWMOJIOTHUECKUX 3HAHUU C TPEJCTaBICHUSIMU W3
JOPYTUX y4eOHBIX NMPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUH U reorpaduu. Ha3zBaHHbIe MONOKEHUS O
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MpelHa3HauYeHuN y4yeOHoro mpenMera «buojorus» cocTaBUIM OCHOBY JJIsl ONpEeNiCHUs MOAXOJO0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p comepxkanust yaeOHOTO mpeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UITHIA
KYJIbTYPOCOOOPA3HOIr0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYaromrecs JOKHbBI OCBOUThH 3HAHUS U
YMEHHsI, 3HaYuMble A (OPMUPOBAaHUSA OOUIEH KyIbTYpbl, ONpPENENAIOIINe aJeKBaTHOE MOBEICHUE
YeJIOBEKAa B OKPYIKAIOIICH MPUPOIHON cpesie, BOCTPeOOBaHHbBIE B TOBCEHEBHON KM3HU U MPAKTUUECKOU
nesrenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHWU 3aHMMAIOT 3JEMEHTHl COAEp)KaHUs, KOTOpbIE
CIIy>)KaT OCHOBOHM aiisi (hOpMUPOBAHMSI MPEACTABICHUN O COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHE
MUpa W IIEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CIHOCOOCTBYIOIIUX TyMaHHU3AalMU OHOJOTHYECKOIO
oOpa3oBaHwUs.

CTpyKTypHpOBaHUE CO/CPKaHUS yUeOHOTO MaTepuasia B porpaMMme Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOIO 3HAUYEHUs 3HAHUI 00 OTIMUYUTENbHBIX OCOOCHHOCTSX KUBOW IMPUPOJIBI, O €€
YpOBHEBOI OpraHu3alyl W SBOMIONMH. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro mnpeamera
«buonorus» BeIIENEHBI CIENYIONINE CoAepKaTeIbHbIe JIMHUM: «buonorus kak Hayka. MeToabsl HAy4YHOTO
no3HaHus», «Knerka kak Owuonoruueckas cucrema», «OpraHuzM Kak OMOJOrMYecKas CHCTEMay,
«Cucrema U MHOrooOpa3ue OpPraHu4eckoro Mupa», «IBONIOIUS XKUBOH MPUPOABD), «IKOCUCTEMBI U
MPUCYIIHNE UM 3aKOHOMEPHOCTH.

Ilenp w3yueHust yueOHoOro mpeamera «buonorus» ©Ha 0a30BOM ypOBHE — OBJAJICHUE
00yJarONMUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIMH KUBBIX CHCTEM PAa3HOTO paHra
U IpUoOpeTeHre YMEHUI HCIONIb30BaTh STU 3HAHUS JAJIS TPAMOTHBIX JCHCTBHI B OTHOLIEHUH OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMUHBIX )KHU3HEHHBIX MPOOIIEM.

Hoctuxenue 1enu u3ydeHuss ydeOHoro nmnpenmera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTYIONUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMbl 3HAHUN O OWOJOTMYECKHUX TEOPHSIX, YYEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIAX, CIYXKAllUX OCHOBOW Uil (DOPMUPOBAHMS MPEICTaBICHUN O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAy4dHOro IO3HAHUS, CTPOEHUH, MHOro00pa3uu H
O0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3AIlNH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIETOBAaHMIX B OMOJIOTHH;

dbopMupoBaHre y OOy4aromMxcs T[O3HABATENbHBIX, WHTEUIEKTYallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN B IMpoliecce aHalIM3a JJAHHBIX O MyTSX Pa3BUTUS B OMOJIOTMM Hay4YHBIX B3IJISA0B, UAECH U
MOAXO0B K U3YYCHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIINM;

CTaHOBIIEHHE Yy oOOydarommuxcs oOmmed KylnbTypbl, (YHKIIMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
YMEHUI OOBACHATH U OIICHUBATH SBJICHUS OKPYXKAIOIIETO MHUPA )KUBOU MPUPOIBI HA OCHOBAHUH 3HAHHUM U
OTIBITA, TTOJIYYCHHBIX TIPH U3YUYECHUU OHOJIOTHH;

(¢bopMupoBaHHE y 00yYalOUIMXCSd YMEHMHM WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX 3HAHUU B
MPAaKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKAa, pPa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTHM TIO3HAHUS YEJIIOBEKOM IKUBOW  TPHUPOIBI,
HEO0OX0IUMOCTH OepeXKHOr0 OTHOIIEHHS K HeH, COOMIOJEHUS 3TUYECKUX HOPM IpU MPOBEICHHUU
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

OCO3HaHWE IIEHHOCTH OMOJIOTMUECKUX 3HAHU JJISl TOBBIIIEHUS! YPOBHS IKOJIOTUYECKON KYIbTYPHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHUH B TTOBCETHEBHOMN KU3HH JIJISl OIICHKU TTOCIIEACTBUI
CBOEH JIeATENIbHOCTH 10 OTHOLICHUIO K OKPYKaIolIel cpejie, COOCTBEHHOMY 370pPOBbIO, 0OOCHOBAHUE U
co0utoIeHre Mep NPOPUIAKTUKY 3a00JI€BaHU.



B cucreme cpeagnero o6mero oobpazoBanus «buonorusy, nzydaemasi Ha 6a30BOM ypOBHE, SIBISICTCS
00s13aTeTbHBIM YU4€OHBIM MTPEIMETOM, BXO/SIIUM B COCTaB MpeIMeTHOM 00macTi «EcTecTBeHHO-HAyUHBIC
MIPEIMETHDY.

Jliist u3yueHust OMoJI0THH Ha 0a30BOM YPOBHE CPEIIHETO O0IIEro 00pa3oBaHus OTBOJUTCS 68 4acoB:
B 10 knmacce — 34 yaca (1 gyac B Heenmto), B 11 knacce — 34 yaca (1 yac B Heaenmo).



COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. Buosorus kak Hayka.
buonorus xak Hayka. CBsizb OMOJIOTUU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMHU €CTECTBEHHBIMU
HaykamH, (rutocodueit, STUKON, ICTETHKON M 1paBoM. Pois Ouosoruu B GOpMHPOBAaHUH COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucTemMa OHOIOTMYECKUX HAYK.
Metoabl  TO3HAHHWS JKUBOW HpUPOABl  (HAONMIOJEHHWE, OKCIEPHUMEHT, ONHMCAaHuE, H3MEpEHue,
KJaccuuKalus, MoJIeTUPOBaHKEe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).
JdemoHcTpauuu:
[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.
TaOmuis! u cxeMbl: «MeToIbl TO3HAHUS )KUBON TIPUPOJIBIY.
JlaGopaTopHble U NpaKkTHYecKue padoThbi:
[Ipaktuueckass padora Ne 1. «lcmonp3oBaHUE PA3NUYHBIX METOJIOB IMPH H3YYEHUU OMOJIOTHYECKUX
0OBEKTOBY.
Tema 2. /KuBble cucTeMbl M HX OPraHU3ALHA.
XKusbie cuctembl (OHMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYHE KHUBBIX CHUCTEM OT
HEOPraHUYeCKOU MPUPOIBI.
CpoiictBa OmocucTeM W UX pa3zHooOpasue. YPOBHU OpraHu3alui OWOCHCTEM: MOJICKYISIPHBIN,

KJICTOYHEBIHN, TKaHEBBIH, OpraHU3MEHHBIMN, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(6roreoeHOTHYECKHIA ), OMOC(EPHBIH.
JdeMoHcTpamum:

TaGmuuer u cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHUA OPTaHU3AIMH KUBOK TIPUPOIBI».
O6opynoBanue: Mojaens Moiekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMHUECKUH COCTaB KJIETKH. XMMUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHTbl, MHKPO3JeMEHTh. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMM BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanue ocMoTHuecKkoro d6anaHca.

benxu. CoctaB u cTpoeHne 0eKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMble U 3aMeHUuMbIe
aAMMHOKHUCIIOTB. AMHHOKHCIOTHBI COCTaB. YPOBHM CTPYKTYpbl O€NKOBOI MojeKyibl (TmepBUYHAS,
BTOpUYHAs, TPETUYHAsI W YETBEPTUYHAs CTPYKTypa). XUMHUUYECKHEe cBoHcTBa OenkoB. buonoruueckue
(GyHKIIMHN OEIKOB.

®epmeHTHl — Ouosornyeckue katamu3aTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA LIEHTp, cyOcTpaTHas
cneunpuyHocts. Kopepmentsl. Butamunbl. OTnnuus GepMEeHTOB OT HEOPraHMUECKUX KaTaln3aToOpPOB.
VYrieBonbl: MOHOCaxapuasl (TJHOKO3a, prbo3a M Ae30Kcuprbo03a), Aucaxapuisl (caxaposa, JIaKTo3a) U
noJicaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOJOB.

Jlunuael:  Tpurmuepuabl,  Gochomunuael, crepouasl. I'mapoduiabHO-TUAPOPOOHBIE  CBONCTBA.
buonornueckne ¢yHkiuu nununoB. CpaBHEHHE YITIEBOJOB, O€NKOB M JIMIHMIOB KaK HCTOYHHKOB
SHEPTHUH.

Hyxneunnosbie kucnorer: JJHK n PHK. Hykieotnael — MOHOMEpBI HYKIEMHOBBIX KHACIOT. CTpoeHUEe U
¢ynkuuu JJHK. Ctpoenue u pynxiuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[{uTonorus — Hayka o kietke. Kierounas Teopust — mpuMep B3aUMOCHCTBUSA UAeH U (PakTOB B HAYYHOM
MO3HAaHUHU. MeTOo/Ibl U3yUEeHHSI KIIETKH.

Krnerka kak nenoctHas »xuBasi cuctema. OOmue mpu3HAKW KIIETOK: 3aMKHYTas HapykHas MeMmOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oelka.



Tunbl kieTok: sykapuoTHYecKas U IMpokapuoTHueckas. OCOOEHHOCTH CTPOEHHS NPOKAPUOTUYECKOM
kinetku. Knerounass crenka Oakrepuil. CTpoeHHE >YKapHOTHUECKOW KieTKH. (OCHOBHBIE OTIMYHS
PacTUTENLHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMKC, uX (pyHkuuu. IlnazmMaTnueckas
MeMOpaHa, e€ cBoiictBa U (QyHKuuu. L{uTommasma u e€ opranoujsl. OnHOMEMOpPaHHBIE OPraHOUIbI
kietku: OIIC, anmmapar ['onbaxu, nuzocomsl. IloayaBTOHOMHBIE OpraHOMbI KJIETKH: MHUTOXOHJIPUH,
wiactuabl. [Ipoucxoxxaenne MUTOXOHIpUWA W macTud. Buasl mumactun. HememOpaHHBIE OpraHOUIbBI
KJIETKH: PUOOCOMBI, KIETOYHBIN LEHTP, HEHTPHOIN, PECHUYKH, KI'YTUKH. DYyHKIIMM OPraHOUI0B KIIETKH.
Bxitouenus.

Snpo — peryasTopHbli HeHTp KiaeTku. CTpoeHHe sapa: sjepHas 000JI0YKa, KapHOIUIa3Ma, XPOMAaTHH,
SIIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpauuu:

IToprpersr: A. JleBenuryk, P. I'yk, T. IlIBann, M. Hlneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpenerneHne XUMHYECKHX OJJIEMEHTOB B HEXHMBOW Ipupoae», «PacmpenencHue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU NPUPOLICH.

Tabmuuer u cxemsr: «lleproanyeckas TadnHIa XUMHYECKUX 3JIEMEHTOBY, «CTPOECHUE MOJIEKYJIBI BOJBI,
«buocuntes Oenka», «CtpoeHne Monekyibl Oenka», «CtpoeHue pepmentay, «HykieHMHOBbIE KUCIOTHI.
JAHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3yKapuoTH4ECKON KieTKh», «CTpoeHue >KUBOTHOM
KIETKN», «CTpPOCHHE PaCTUTENIBHON KIETKN», «CTpOCHHE POKapUOTUIECKON KIETKN», «CTpoeHue sapa
KJIETKN», «YTICBOIBDY, «JIMIIHAB.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, OOOPYIOBAHHWE I TPOBEACHHUS HAOIIOJICHUN, WU3MEPCHHM,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpHUATIbHBIX KIETOK.
JlaGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparopnas pabora Ne 1. «/3yueHune kataauTHUECKON aKTUBHOCTH ()EpMEHTOB (HA MPUMEPE aMUJIa3bl
WJTU KaTajasbl)».

JlaGopatopHass pabora Ne 2. «M3yueHue CTpOEHHUS KIETOK pacTeHUl, JKMBOTHBIX M OakTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHUEY.

Tema 4. /KusHeaesTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeTabonu3M. AccuMuisnus (IJIaCTUYECKUH OOMEH) U JTUCCUMMIALIUA
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €IUHOrO Mpolecca MeTabonu3Ma. Pojiab 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunel oOmeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHblii. Poib gepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBetoBas M TeMHoOBasg (Qa3bl (orocuHTe3a. Peakumu QoTtocunTe3a. DPHEKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIs )KU3HU Ha 3emuie. BausiHue ycnoBuii cpebl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.
DOHepreTuyeckuii oOMeH B KieTke. Pacieruienue BelecTB, BbIIEICHNE U aKKyMYJIHPOBAaHUE SHEPTHH B
KJIETKe. JTanbl dHepreTudeckoro oomena. I'mukonus. bposkenue u ero Buabl. Kucnopoanoe okucienue,
UM KietouHoe aeixanue. OxucnutenbHoe (ochopmmmpoBanne. IPPEeKTUBHOCTh HHEPTETUUECKOTO
oOMeHa.

Peakiium matpuuHoro cunte3a. l'enHernueckas wunHdopmamus u JIHK. Peanusaums renernyeckoit
uHpopmanuu B kieTke. ['eneTnueckuil kox u ero cpoicta. TpaHckpunius — MatpuuHbiii cuate3 PHK.



Tpancnauus — OuocuHTe3 Oenka. Jrtambl TpaHCmsuu. KogupoBanue amMmuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl Xu3Hu — BHpYChl. Wctopust oTkpbiTHsS BHpycoB (/. Y. HBanoBckwuii).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO IIKJIa BUpycoB. bakTepuodaru. bone3nu pacrenuit, ;)kUBOTHBIX U
YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo3oyaurens CITNda.
OOpaTtHast TpaHCKpPUIIMS, peBepraza W wuHTerpaza. [IpoduiakTuka pacmpoCTpaHEHUS BUPYCHBIX
3a00JIeBaHUN.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, J1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunbl nmutanusy, «Merabomusmy», «MUTOXOHAPUSNY), «IHEPTETUICCKUI OOMEHY,
«Xnopomiacty, «Porocunres», «Crpoenune JJHK», «Ctpoenune u ¢pyHKunoHHpOBaHUE TeHay, «CUHTE3
Oenkay, «l'enerndeckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHHEe M KM3HCHHBIH IUKIJI BHpyca
CII1/Ia, 6axtrepuodaray, «Permmukamus JTHK».

O6opynoBanme: Moxpenu-anmumkamuu «Yasoenue JHK w Tpanckpumnmuums», «buocuHTe3 Oenkay,
«CTpoeHue KIeTku», Mojenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Krnerounslii nuki, uiav >KM3HEHHBIH LUK KieTku. MuTtepdasza m mutos. Ilpormecchl, mpoTekaroume B
uHTepdaze. Perumkanus — peaknust marpuanoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Habop — KapuoTHIl. [{UIIOWAHBIN U TaIUIONIHBIA XPOMOCOMHBIE Habopbl. XpoMaTuasl. L{uTonornueckue
OCHOBBI Pa3MHOXEHUSI U UHIUBUYAJIbHOT'O PA3BUTHUSI OPraHU3MOB.

Henenne kinetkn — Muto3. Ctaguum murtosa. lIpouecchl, mpoucxoAsmiye Ha pa3HbIX CTAIUSAX MUTO3A.
buonornueckuii CMbICIT MUTO3A.

[Iporpammupyemasi Tubesnpb KJIETKH — aromnTo3.

@opMbl pa3MHOKEHHSI OPTaHU3MOB: OECIONIOe M MOJIOBOE. Buabl 0ecrnoioro pa3MHOMKEHUS: JeJICHHE
HAJBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHHE, BEreTaTUBHOE pPa3MHOXKEHHE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €70 3HAYEHUE IS CEJIEKIIMH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguum meiiosa. Ilpoueccsl, nmpoucxonsume Ha craausx meios3a. [loBeneHue xpomocoMm B
Mmerose. Kpoccunrosep. bruonornueckuii cMbIca M 3HaU€HUE MeH03a.

['ameTorenes — mporiecc 00pa3zoBaHus MOJOBBIX KJIETOK y JKMBOTHBIX. [10JIOBBIE Kele3bl: CEMEHHUKHU U

suaHUKU. OOpa3oBaHME W pPa3BUTHE IMIOJOBBIX KIETOK — TramMeT (ClepMaTo30ui, SHIEeKIeTKa) —
criepmaroreHe3 1 oBoreHes. OcoOEHHOCTH CTPOEHHUS SHIEKIETOK U CepMaTo30u10B. OIUI00TBOPEHNE.
ITapTenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHE3). OMOpHUOHAIBHOE pa3BUTHE (dMOpUOTEHe3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMUBOTHBIX: JpPOOJIEHHE, TaCTPYJSIHS, OPraHOTEHE3.
[ToctomMOpuoHanbHOE  pa3BuUTHE. THUNBI  MOCTIMOPHOHATIBHOTO  Pa3BUTHS: MpsIMOE,  HEMpsMoe
(muuuHOYHOE). BiusiHue cpebl HA pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BBHI3BIBATH BPOKIAEHHbBIE
YpOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIMN Pa3BUTHS.
JdeMoHcTpanum:

Tabmumel u cxembl: «DOpMBI PA3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3sMHOKEHHE pacTeHHit», «Jlenenne kieTku Oaktepuii»y, «CTpoeHHE
MOJIOBBIX KJIETOK», «CTpoeHne XpoMocombl», «Kiterounbei mukm», «Pemmukanus [IHK», «Mwutosy,
«Meiio3», «lIpsmoe u HempsiMoe pa3BuTHe», «['amMeToreHes y MIICKOMHUTAIOIMIUX | YEIOBEKay,
«OCHOBHBIE CTaJITUN OHTOTEHE3aY.



OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparsl «CrepMaTo30uabl MIICKOMUTAIONMIETO», «SHIIeKIeTKa
MieKonuTammero», «KaprnoknHes B KIE€TKaXx KOpellKa JyKa», MarHuTHas MOJENb-alIuIMKaIus
«enenune xknetkny», moxens JJHK, Moxens MeTadazHoit XpOMOCOMBEI.
JlabGopaTropHble U NpaKkTHYecKue padoThbl:
Jlaboparopnas pabora Ne 3. «HaGmoneHne MUTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernaparax».
Jlaboparopuas padota Ne 4. «M3yueHne CTPOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIIapaTax.
Tema 6. HacsieicTBEHHOCTh U HU3MEHYUBOCTH OPraHU3MOB.
[Ipenmer u 3amaun reHeTukd. Mcropus pa3BUTHS TE€HETHKU. Poib IIUTOJIOTMM W SMOPHUOJIOTMH B
CTaHOBJICHUHM TEHETHKH. BKiax pOCCHICKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T'€HETHKH. MeTOJbI
TCHETUKH  (TMOPUIOJIOTUYECKUH, IIUTOTEHETUYECKH, MOJEKYIIpHO-TeHeTndeckuii). OCHOBHBIE
IF€HETUYECKUE MOHATHUS. | 'eHeTuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEIIMBaHUM.
3aKOHOMEPHOCTH HAacJelOBaHUS IPU3HAKOB, YycTaHoBleHHble [. Mennenem. MounorubpuaHoe
CKpelllMBaHue. 3aKOH €IuHO-00pa3usi ruOpuI0oB nepBoro nokosueHus. [IpaBuiio noMuHUpoBaHus. 3aKOH
pacuieruieHus Npu3HakoB. [ unoresa unctoTel ramer. [1oHOE M HEeNoIHOE JOMUHUPOBAHHUE.
JurubpugHoe ckpeuiBaHue. 3aKOH HE3aBUCMMOrO HaclelAOBaHUA MPHU3HAKoB. lluToreHernueckue
OCHOBbI ~ JUTHOPUAHOTO  CKpellMBaHHs.  AHanu3upymomee  cKpemmuBaHue.  Vcmonb3oBaHue
aHAJIM3HUPYIOIIETO CKPEIIMBAHU JIJIs ONIPEIETICHHsI TEHOTHUIIA OCOOM.
CuemienHoe HacnefoBaHue npusHakoB. Pabora T. Moprana mo CIEIUICHHOMY HAacleIOBaHHUIO T'€HOB.
Hapyiienue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.
XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH. | eHeTuYeCKHue KapThl.
I'eneruka nosa. XpoMOCOMHOE OIpeAEIeHHE 10J1a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHble
U reTeporameTHsle opranusmMel. HacienoBanue npu3HaKkoB, CHETUICHHBIX C ITOJIOM.
N3menunBoCcTh. Buabl HM3MEHUMBOCTH: HEHACJIEACTBEHHAss M HacleACTBEeHHas. Ponb cpeasl B
HEHACJIEACTBEHHON W3MEHYHUBOCTH. XapakTepucTuka MOAU(DUKAITIOHHOM M3MEHYUBOCTH.
BaprnanmonHbI psin WM BapuanuoHHas KpuBasd. Hopma peakuum npusnaka. KonudecTBeHHblE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAN(PUKALMOHHON U3MEHYUBOCTH.
HacnenctBeHHas, MM TE€HOTUIIMYECKas, M3MEHYMBOCTb. KomMOMHATHBHas M3MEHYMBOCTb. Melo3 u
MOJIOBOM  MpoIlecC — OCHOBa KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHAas HW3MEHYUBOCTb.
Knaccudpukanus wmyrtanuii: Te€HHblEe, XPOMOCOMHBIE, TI'e€HOMHble. YacToTa M NpPUYUHBI MYyTallMi.
Myrtarennsle (¢akTopbl. 3aKOH TOMOJOTHYECKHX psJI0B B HacleACTBEHHOW u3MeHuumBoctu H. U.
Basuiosa.
BHesiepHast HaclIeICTBEHHOCTh U U3MEHYUBOCTb.
I'eneruka uenoBeka. Kapuorun yenoBeka. OCHOBHbIE METOJbl M€HETUKH YE€IOBEKA: I'€HEalOrMuecKUid,
OJIN3HEIOBBIM, IUTOTCHETUYECKUH, OWOXMMHYECKUH, MOJeKyIsIpHO-reHeTnyeckuii. CoBpeMEeHHOe
OIpEeJIeJICHUE T€HOTUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCJIE C IOMOIIBIO
[TL{P-ananu3a. HacrneacTBenHble 3a001eBaHus YeloBeKa: TeHHbIE 00JIe3HU, O0JIE3HN ¢ HaCIeICTBEHHON
MIPeIpacroiIOkKEHHOCThI0, XPOMOCOMHBIE Ooje3Hu. ComaThyeckue W TEeHEpaTUBHbIE MYyTallUH.
CrBonoBbie kieTKd. [IpuHIunel 370poBoro o0Opas3a >KM3HM, JAUArHOCTUKU, NMPOPUIAKTUKH U JICUCHUS
reHeTHYecKux Oosie3Hel. MenKo-reHeTHYeCKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE METUIIMHCKON TeHEeTHKU
B IIPEJOTBPALICHUHN U JICUEHUH FeHETUUYECKUX 3a00JIeBaHU YeTIOBEKA.
JdemoHcTpaumnu:
[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodeen-Pecosckuii, H. U.
Basuiios.
Tabmuuper u cxembl: «MOHOTHOPUAHOE CKpELIMBAHME M €ro IMTOr€HETHYeCcKass OCHOBa», «3aKOH
pacilleryleHusT M ero IUTOreHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpuaHoe
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CKpentuBanuey, «lluTomornueckrue OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHusD», «Meio3y, «B3aumonaeiicTeue
aJUIETIbHBIX TeHOBY», «l'eHeTWyeckue KapThbl pPACTEHUM, *XUBOTHBIX M YeloBeKa», «['eHeTwka moiay,
«3aKOHOMEPHOCTH HAacJIeJOBaHMsl, CLEIUIEHHOIO C TOoJoM», «KapuoTumbl 4yenoBeKa M KUBOTHBIX»,
«Bunpl u3meHunBoctH», «MoauduKkauMoHHAs W3MEHUMBOCTHY, «HacnenoBanue pesyc-dakropay,
«['eneruka rpynmn KpoBw», «MyTallMOHHAs U3MEHYUBOCTb.

O6opynoBanue: Moaenu-anmuMKanuu «MoHOTHOpHIHOE CKpeuBanuey, «HenoiaHnoe 1oMUHUPOBAHHEY,
«lurubpunnoe ckpemmBanuey, «Ilepekpéct XpoMocom», MUKPOCKOI UM MUKporpenapat «Jpo3oduma»
(Hopma, MyTauuu GOpMbI KPbUILEB U OKPACKH Telna), repoapuii «I opoX moceBHON».

JlaGopaTopHble U NpaKkTHYecKue padoThbi:

Jlaboparopuas pabota Ne 5. «3ydeHue pe3yabTaTOB MOHOTUOPHUTHOTO U TUTHOPHIHOTO CKPEIIUBAHUS Y
Ipo30(UIIBl Ha TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopnast pabora Ne 6. «M3yuenHne MoOIU(PUKAIMMOHHON HM3MEHYHUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIUOHHON KPUBOI».

JlaGopatopnast pabora Ne 7. «AHanu3 MyTanuii y Apo30(uiIsl Ha TOTOBBIX MUKPOIpEnapaTax.
[IpaxTuueckas padorta Ne 2. «CocTaBiieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka WM Ipouecc. 3apoKIeHue celleKuu U aoMectukanus. Yuenue H. M. BaBuiosa o
LEHTPax MPOUCXOKACHNUS U MHOIr000pa3usl KyJbTypHbIX pacTeHUM. LIeHTpbl MPOUCX0XKIEHUS JOMAIIHUX
XKUBOTHBIX. COopT, IOpPOJIa, LITAMM.

CoBpeMeHHbIE METOABI CeleKIMHU. MaccoBbIil M WHIAMBUAYAIbHBIH OTOOPBHI B CEJEKIMH PACTCHHH U
KHUBOTHBIX. OneHKa 3KcTepbepa. bIu3kopo/ICTBEHHOE CKpeluBaHhue — WHOpUAMHT. Yucras TUHUS.
CkpeuuBanue 4ucTbix JuHUM. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe CKpelllMBaHUE —
ayrOpuauur. OtpanéHHas ruOpuauzanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJyuyeHUe
MOJIMIIOUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak orpacip Mpou3BOJACTBA. ['€HHAs MHKEHEpHs. DTamlbl CO3/IaHUS PEKOMOMHAHTHOM
JHK u TpancreHnsix opranu3moB. Kinerounas wHxeHepusa. Kierounbelie KyabTypbl. MHUKpPOKIIOHAIBHOE
pa3MHOXKeHUe pacTeHuil. KioHupoBaHHe BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SHCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u arudeckue npodneMsl. MO — reneTnuecku MoAU(GUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1BaHOB.

Tabnuuel u cxeMbl: kapra «LleHTpbl NpPOMCXOXKIEHUS M MHOrooOpa3usi KyJIbTYPHBIX pPAaCTEHUN»,
«[Topoapl mOMaIMIHUX >KUBOTHBIXY», «CopTa KYJIBTYPHBIX pacTeHMit», «OTmanéHHas TUOpUIU3ALIUY,
«Pabotel akagemuka M. @. HBanoBa», «llonummoumus», «OO0BEKTH OnoTexHONMOTUNY, «KierouHnbie
KYJIbTYpPbI ¥ KIOHUpOBaHUEy», «KOHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH IJIOJIOB M KOPHEIUIOAOB JUKHUX (OpM U KYJIbTYPHBIX COPTOB pacTeHHH,
repOapuii «CenbCKoX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTH)KEHUS CENEeKIIMU PACTEHUH M KUBOTHBIX (Ha CENEKIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOMCHIBITATENbHBIA YYaCTOK, B TEINIMYHOE XO3AUCTBO, J1aOOPaTOPHUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O LIEHTPA).

11 KUIACC

Tema 1. DBOJTIOLMHUOHHAA OUOJIOTHA.
[IpennochuIKu BOSHUKHOBEHUS SBOTIOIMOHHON TE€OPHH. DBOMIOIMOHHAS TEOPHUS U €€ MECTO B OUOJIOTHH.
BrnusiHue 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.
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CBunerenbctBa 3Boitouuu. [laneoHTonmormyeckue: MOCIEAOBATEIBHOCTh TOSBICHUS BUIOB B
MAJICOHTOJIOTHYECKOH JIeTOMUCH, epexoiHbie hopMbl. buoreorpaduyeckue: cxoncTBO U paznuune GpayH
1 (JIOp MAaTEpPUKOB U OCTPOBOB.

DOMOpUOIOrHYecKHe: CXOJCTBA M paziuyusi SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTMYHBIC, PYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MoJEKyISpHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHH3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META0OIMYECKHX MyTEeH Y BCeX
OpPraHHU3MOB.

OpomonuonHas teopusi Y. [Jlapsuna. [lpennochiiky BO3HMKHOBEHHUS AapBUHU3MA. JIBMOKYIIHME CHIIBI
sBONIIOLIMM  BUJOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TMPU OrPAaHUYCHHOCTH PECYPCOB,
HeornpeIenéHHas U3MEHYMBOCTh, 0Opb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpososntorus. [Tomynsius kak equHUIA BUIa U BOJIIOLUY.

JIBmoxymiue cuiibl (paKTophl) SBONIOIUN BUIOB B MpUpoAe. MyTallMOHHBIN Mpoliecc 1 KOMOMHATHBHAS
M3MEHYMBOCTD. [ IOy sIIOHHbIE BOJTHBI U Apeiid reHoB. M30msamus 1 MUTpanusi.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI GakTop IBoIOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTatT 3BoJtouuu. [Ipumepsl mpucnocobieHuil y opraHu3MoB.
ApomMop}o3bl 1 HINO-aJaNTaI|H.

Bun u BumooOpaszoBanue. Kpurepuu Buma. OcHOBHBIC (GopMBI BUp000pa3oBaHUs: reorpaduueckoe,
9KOJIOTMYECKOE.

Maxposomorus. QopMbl BONMIONMK: (QHIeTHYECKAs, AUBEPreHTHAsl, KOHBEPreHTHAs, MapaljiesibHas.
HeoOpatumocTs 3BOMIOIUY.

[IpoucxoxaeHnue OT HeCNEUUMAIM3UPOBAaHHBIX IpeakoB. Ilporpeccupyromas — cnenuanu3anus.
AnanTtuBHas paguanus.

JdemoHcTpanum:

[Toptpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkensb, .
Miromnep, A. H. Ceseprios.

Tabnuuel u cxemsl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey», «3apo/IbIli TO3BOHOYHBIX )KUBOTHBIX»,
«ApxeonTepukc», «Popmbl 00prObI 3a cyliecTBoBaHuE», «EcTecTBeHHBIH 0TOO0pP», «MHOroo0Opasue
COpPTOB  pacTeHuit», «MHorooOpasue MOpoa  KUBOTHBIX», «[lomymsmum», «MyTaroHHas
W3MEHYUBOCTHY, «Apomopdossl», «Mamoamantanun», «OOmas pereHepanus», «JBUXKylue CHIIbI
sBomonuny, «Kapra-cxema Mapmpyra myremectBus Y. JlapBuna», «boprba 3a cymiecTBoBaHUEY,
«ITpucnocobneHHoctb  opranu3moBy», «['eorpaduueckoe  BHIO00OpazoBaHHE», «IKOJIOTUUYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHMe: KOJJIEKLMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMU OKpAcKd, HaboOp IJIOJIOB U CEMSH,
kosutekuust «lIpuMepsl 3alIUTHBIX MPUCIOCOOIEHUHN Yy KUBOTHBIX», MOJeNb «OCHOBHbIE HaIlpaBJICHUS
HBOJIIOLIUMY, 00BEMHAs MOJeNb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapra Mupa, Koiekius «@DPopMbl COXpPaHHOCTH MCKONAEMbIX J>KUBOTHBIX U
pacteHuit», ™oxaenp anmumkanus —«llepekpéct xpomocom», BiaxHble mpenapaTtsl «Pa3BuTHe
HaceKkoMoro», «Pa3Butue JArymkuy, MUKporpenapaT «po3zodpuna» (HopMa, MyTauu GOpMbl KPHLIHEB
U OKpacKH TeJja).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnast pa6ota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

Jlaboparopnast padota Ne 2. «Omnumcanue NPUCTOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.
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JloHay4yHble TPEACTABICHUS O 3apOXIACHUM JKM3HU. HaydHble TMIIOTE3bl BO3HUKHOBEHMS JKM3HM Ha
3emiie: abuoreHes M MaHcrepMusi. XUMUYecKas 3BOJIIOLUsA. AOHOTEHHBIN CUHTE3 OPraHNYECKUX BEILECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKIEHUE XUMHUUECKOH 3Boonnu. HavanpHble 3Tamnsl
ouonornueckoir sBomonuu. I'umoresa PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE MpOTOKIETKH. [lepBble KieTkM M ux 3Bojonus. PopMUpOBaHHE OCHOBHBIX IPYII
YKUBBIX OPTaHU3MOB.
PazButue xu3uum Ha 3emuie mo 3pam u nepuoaam. Karapxeil. Apxeiickas M MpPOTEpO30MCKast 3PBbL.
[Taneo3oiickas s3pa u e€ mnepuonmbl: KEMOPUHCKHI, OPJAOBUKCKHHA, CHIYPUUCKUH, JICBOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHH.
Me3so30iickas 3pa u €€ Iepruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKa KiuMaTa M reoJIorH4eckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU PACTUTEIBHOIO U
XKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil U >KUBOTHBIX. [losiBieHHe, pacuBeT U BBIMUPAHHUE TPYIII
YKUBBIX OPTaHU3MOB.
Cucrema OpraHM4eckoro Mupa Kak OTpaxxeHHe HBOJIOUMHU. OCHOBHBIE CHUCTEMATHUYECKHUE TIPYIIIIbI
OpraHU3MOB.
DBOJIIOLIMS YesloBeKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butue npeactaBieHuil 0 IPOUMCXO0KIEHUN YEJI0BEKA.
Metoapl u3yueHus: anTpornoreHe3a. CxoJCTBa U pa3iMuusl YeJOBEKa U KUBOTHBIX. CHUCTEMAaTHYECKOE
10JIO’KEHUE YEJIOBEKa.
JBmwxymue cuibl (dhakTopbl) aHTponoreHe3a. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OOb1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUH TPYy/la, MBILIUICHUE, PEYb.
OcCHOBHbIE CTaJWM U BETBU DSBOJIOLMU 4YEJIOBEKA: aBCTpAJONUTEKH, YenoBek ymenslid, Yenmosek
npsaMoxo i, YenoBek HeaHaepranbCkuid, UenoBek pasyMmHbld. HaxoIku HCKOmaembIX OCTaTKOB,
BpEMS CYIIIECTBOBAaHHUS, 00JIaCTh paCIpOCTpaHEHUs, 00bEM MOJIOBHOT'O MO3Ta, 00pa3 »U3HHU, OPYIHS.
UYenoseueckue packl. OCHOBHBIE OOJbBIIKE pachl: eBporneouHas (eBpa3uiickas), Herpo-aBCTPaIOUIHAS
(’xBaToOpHabHA), MOHTOJIOWIHAS (a3uaTcko-aMepUKaHCKas). YepTsl MIPUCTIOCOOTIEHHOCTH
MIpe/ICTaBUTENIEH YeIOBEUECKUX pac K yCIOBHUAM cyliecTBoBaHMs. EquHCcTBO yenoBeyeckux pac. Kpuruka
pacusma.
JdemMoHcTpanum:
[Moptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.
Tabmumpsl u cxembl: «Bo3uukHoBeHUe COMHEYHOUW CHUCTEMB», «Pa3BUTHE OpPraHUYECKOTO MHUpPay,
«PactutenbHas kieTka», «KuBoTHas knerka», «[Ipokapuornueckas kietka», «CoBpeMeHHasi cUCTEMa
OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMHUYECKHUX YEpT CTPOCHHUS YelIOBeKa M YelIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/peBHelimue moamn», «JIpesaue moan», «llepBeie COBpeMEHHBIE JIIOAN», «HenoBeyeckue paco».
Ob6opynoBanue: wmynsoku  «[IpoucxoxxaeHne denoBeka» (OIOCTHI aBCTPANONHUTEKA, MHTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJICTIKH UIIH M300paKeHUsI KaMEHHBIX OpYIUil MepBOOBITHOTO YelIOBEKa
(xamMHU-voOMMEphl, pyOmia, ckpebdia), reoxpoHoyiornyeckas Tabaumna, Koutekus «PopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTCHHI».
JlabopaTopHble U IpaKTHYeCKHe PadoThI:
[TpakTuueckast pabota Ne 1. «/3yueHue NCKOMaeMbIX OCTATKOB PACTEHH U )KMBOTHBIX B KOJUIECKIIHSIX.
DKcKypcusi «IBOJIOLUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WM KpaeBeAueCcKHi
My3ei).
Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.
OKojorusi Kak Hayka. 3ajaud M paslenbl dKOJIOTMH. MEeToAbl HKOJIOTMYECKUX HCCIIEJOBAHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.
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Cpenbl 0OUTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonornyeckue ¢axtopsl. Knaccudukanus skonornyeckux (GaxTopoB: aOMOTHYECKHE, OMOTHYECKUE U
aHTpoIoreHHsle. JlelicTBUE SKOIOTUIECKHX (aKTOPOB Ha OPTaHU3MBI.
AbGuotnyeckue (GakTophl: CBET, TeMmIeparypa, BiakHOCTh. dotonepuogusm. I[Ipucnocobnenus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckue puTMel.
buotnueckue GaxTopsl. Buabl OMOTHUECKUX B3aMMOACHUCTBUI: KOHKYPEHIUS, XUITHUYECTBO, CHMONO3 U
ero (opmel. [lapazutusm, Koomnepanus, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3m, HelTpanu3M. 3HaueHne OMOTUYECKUX B3aWMOACUCTBUMN ISl CYIIECTBOBAHUS OPTaHU3MOB B
MPUPOJHBIX COOOIIECTBAX.
DKOJIOTUYECKHE XapaKTepUCTHKH Momynsaund. OCHOBHBIE IIOKa3aTeNd MOMYJSIUN: YUCICHHOCTD,
IUIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalys. JIMHaMUKa YUCICHHOCTH HOMYJSINHA U e&
perynsnus.
JdemoHcTpauuu:
[Moptpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.
Tabmuuer u cxembl: kapra «lIpupomubie 30HBI 3emimm», «Cpenbl 0OOWTaHUS OPraHU3MOBY,
«Dotonepuoanszmy, «llomynsuuny», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYIALUUA HH(Y30pUH-
Tydenbkny, «[luiesbie nenmy.
JlaGopaTopHble M IPaKTHYeCKUe padoThI:
Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTEHUHN M3 PA3HBIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuueckas padota Ne 2. «[loacuéT MIOTHOCTH NOMYJIALMNA Pa3HBIX BUIOB PACTEHUN».
Tema 4. CooO1iecTBa U IKOJI0THYECKHE CUCTEMBI.
CoobmiectBO opranu3mMoB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHAOBas, MPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.
Dkojoruueckre cucrembl (3xocucteMsl). [Tonstue 00 skocucteme u Ouoreonenose. OyHKIIMOHATIbHBIC
KOMITOHEHTBI JKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI, PeAyleHThl. KpyroBopoT BEIIECTB W ITOTOK
HEPTUU B JKocHUcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHM AKOCHUCTEMBI. lIWIeBble MM W CeTH.
OcHOBHbBIE TIOKa3aTeIM KOCHCTEMBI: OMoMacca, MPOAYKIUS. DKOJOTHUECKUE MHPaMMJIbL: MPOAYKIUH,
YHUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIAIMs, pa3BuTre. CyKueccHs.
[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOWMHOTO WJIHM IIHPOKOJIMCTBEHHOTO
neca.
AHTpPONOTreHHbIE 3KOCUCTEMBL. ATPO3KOCUCTEMBL. YpOO3KOoCcUCTEMbI. bruosornueckoe 1 X03siiicTBEHHOE
3HAa4YEeHUE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak ¢akTtop ycTOWUMBOCTH 3KkocucTeM. CoxpaHeHHne OMOJIOTMYECKOro pa3HOO0Opasus
Ha 3emIie.
VYuenue B. 1. Bepnazackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa Ouochepsl. JKuBoe BeriecTBo u
ero ¢ynkuuu. OcobeHHocTH OMOChephl Kak IIo0albHOW 3KOCHCTEMBI. J[MHAMHUECKoe paBHOBECHE U
oOpaTHas cBs3b B Onocdepe.
KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE UKl AJIEMEHTOB (Yyriiepoaa, a3oTa). 30HATbHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.
UYenoeuecTBO B Ouochepe 3emnan. AHTpomoreHHble wu3MeHeHHs B Ouocdepe. [nobampHbIC
AKOJIOTMYECKHE TPOOIIEMBI.
CocymecTBoBaHME TPUPOABI U YenoBevecTBa. CoxpaHeHre OnopazHoo0pa3us Kak OCHOBA YCTOMUHUBOCTH
o6uocheprl. OcHOBa pPaLMOHATIBHOIO YIPABICHUS MPUPOAHBIMU pPECypcaMd M HX HCIOJIb30BaHUE.
JlocTrkeHust OMOJIOTUH M OXpaHa IPUPOIbI.
JdemoHcTpaumnu:
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[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuuer u cxemsl: «Ilumessie nenu», «bruomenos3: cocraB u cTpykTypay, «lIpupoansie coobiiecTBay,
«Uenn mnwuranus», «OKomormueckas nupamuaa», «buochepa um  uenoBek», «IKocHcTEMA
LIMPOKOJINCTBEHHOIO Jieca», «IDKOCUCTEMAa XBOMHOro Jieca», «bHoneHo3 BomoéMman», «ATrpOLEHO3»,
«IIpumepHBIE aHTPOIOTEHHBIE BO3JIEHCTBUSA Ha MpUPOAY», «BakHeHIIMe HCTOYHMKU 3arps3HEHHUs
BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BaxHelmas cocTaBistomas onocdepsn», «PakTopsl erpajanuu
nouBy», «llapaukoBeiii 3pdexT», «DaKkTopbl PagUOAKTUBHOTO 3arpsisHeHHus Ouocheps», «OoOmas
CTpykTypa Ouocdeps», «Pacmnpoctpanenue xu3HH B Ouochepe», «O30HOBBIM dKpaH Ouochepbl»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopor azora B mpupoae».

ObopynoBanue:  Mozenp-ammiukanus  «Tunuunele  OuoneHo3bl», replOapuii  «PacTurenbHbIe
cooOmiecTBay, Koyutekuuu «buoneHos», «BpeauTenu BaKHEHIIUX CENbCKOXO3SHCTBEHHBIX KYJIbTYPY,
repbapuy M KOJJIEKIMM PACTEeHUH WM KMBOTHBIX, PUHAJUIEKALME K Pa3HBIM 3KOJOIMUYECKHM IpyIIiam
onHoro Buna, Kpacnas kaura Poccuiickoit deneparuu, n300pakeHUsT OXpaHIEMbIX BHJIOB PACTCHHHN U
KUBOTHBIX.

13



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacno ®I'OC COO, ycraHaBnIMBaKOTCS TpPeOOBAaHHUS K pE3ylbTaTaM OCBOEHHUS OO0YJarOIIUMHCS
IIporpamMM cpeaHero o0mero o0pa3oBaHus: JIHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI
B cTpyKkType IMYHOCTHBIX pE3yJIbTaTOB OCBOEHMS IpenMera «buoyiorus» BBIJEIEHBI CIEIYIOIINE
COCTABJISIFOLIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON Ipak1aHCKOM MJACHTHYHOCTH — T'OTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAaMOOIPEIEICHUIO, HATMUYME MOTUBALMM K 00y4eHHI0 OHOJIorny,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHMX YOESKIEHMH JMYHOCTH HA OCHOBE KJIFOYEBBIX LEHHOCTEH U
HCTOPUYECKHUX TPAIUIHMHA pa3BUTUS OMOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTh M CLIOCOOHOCTh 0OYUYaIOIIMXCs
PYKOBOJICTBOBATbCSI B CBOEH JAESATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMM, IPUCYLHIUMHU
cucreMe OHOJIOrMYeckoro oOpa30BaHMs, HAJIWYME H3KOJOIMYECKOr0 IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HCHHBIE TUIAHBI.
JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS mpenMera «buonorus» AOCTUraloTCsT B €IUHCTBE Y4E€OHOW H
BOCIIUTATEIbHONU JEATEIbHOCTH B COOTBETCTBUM C TPAJIULUOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKMMHM U JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, HPUHATHIMH B OOIIECTBE NpaBUIaMU U
HOpMaMHM IOBEJEHHs] U CHOCOOCTBYIOT IIpOLleccaM CaMOIO3HAHUS, CAMOBOCHUTAHUS U CAMOPA3BUTHS,
pa3BUTHs BHYTPEHHEH IO3ULMU JIMYHOCTH, MAaTPUOTU3MA, YBAKEHUS K 3aKOHY M IPaBOMOPSIKY,
4eJIOBEKY TPy/la U CTaplIeMy OKOJIEHHIO, B3AUMHOIO YBaXEHHUsI, O0EPEKHOT0 OTHOLIEHUS K KyJIbTYPHOMY
HAcJIeUI0 M TpaguLMsAM MHOTOHalMOHanpHOro Hapona Poccuiickoit @Penepauuu, Npupoae H
OKpY>KaIoIlEe cpene.
JIngHOCTHBIE Pe3yNbTaThl OCBOCHHUSI y4yeOHOTro mpeameTa «BbHOoJIoTHs JTOIKHBI OTpaKaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YYarOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW IMO3UIMEH JMYHOCTH,
CHUCTEMON IEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIUX
TPAJIULMOHHBIM LEHHOCTSIM POCCHHCKOro OOIIEeCTBa, pPACHIMPEHHE JKU3HEHHOIO ONbITa M OIbITA
NEATEIBHOCTH B MPOLIECCE PeaTn3ali OCHOBHBIX HAIPABJICHUN BOCHUTATEIBHOU JIESATEIBHOCTH, B TOM
YHUCJIE B YACTHU:
1) rpaIaHCKOro BOCIMTAHMS:
C(OPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3UIMHM OOYYaOLIErocs Kak aKTUBHOTO M OTBETCTBEHHOIO YiieHa
POCCHIICKOTO 00I1IeCTBA;
OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATENBHOCTH NPU CO3JaHUM YYEOHBIX HPOEKTOB, PELICHUHU
y4eOHBIX M MTO3HABATEIbHBIX 3371a4, BHIOJIHEHUH OMOJIOTMUECKUX IKCIEPUMEHTOB;
CIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3ULMIO 110 OTHOUIEHUIO K SIBJIEHUSM COBPEMEHHOM XU3HU U
OOBACHATH €€,
YMEHHUE YYUTBIBATH B CBOUX JEHCTBHUAX HEOOXOAMMOCTb KOHCTPYKTMBHOTO B3aMMOJEHCTBMS JIOJEH C
pa3sHBIMU YOEXKIEHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMHU U COLIUAJILHBIM MOJIOKEHHEM;
TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOIO BBINNOJIHEHUS YYEOHBIX, MO3HABATENbHBIX U
UCCIIEIOBATENbCKUX 3aJad, YBAXUTEJIHbHOTO OTHOIIEHHS K MHEHMIO OIMOHEHTOB IMpPH OOCYXICHUH
CIIOPHBIX BONPOCOB OMOJIOTMYECKOTO COJICPKAHNUS;
TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM IEATENBHOCTH;
2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:
c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPAKTAHCKOW HJACHTHYHOCTH, IMAaTPUOTH3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHOM, ropaocTy 3a CBOM Kpaii, cBOor0 Ponuny, CBOM SA3BIK U
KYJIbTYpY, IPOILJIOE U HACTOSLIEE MHOTOHAILIMOHAIBLHOTO Hapoaa Poccnn;
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LIEHHOCTHOE OTHOLICHHE K MPUPOJHOMY HACIEAMIO0 M MaMSATHUKAM MPUPOJBI, JOCTHKeHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OIICHHMBAThH BKJIAJ] POCCHUICKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTUHU, TOHUMAHUS
3HaYeHUs! OMOJIOTMH B MO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YEJIOBEKa U COBPEMEHHOIO OOIIECTBA;
ujaeiHas yOexaAEHHOCTb, TOTOBHOCTh K CIy)K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHUE AYXOBHBIX IEHHOCTEH POCCHIICKOr0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U IMPUHUMATh OCO3HAHHBIC PELICHHUS, OPUEHTUPYICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJUTEINISIM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOIO MPUHATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIICHUI;

ITOHMMAaHHUE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHME IPOSBIATh KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocCHUTAHHUS, (POPMUPOBAHUS KYJLTYPHI 310POBbSI W IMOLHMOHAJIBLHOIO
os1aromosty4ms:

MMOHMMAaHUE M pean3alvs 3/I0pOBOr0 M 0€30I1acHOro o0pa3a >KM3HHU (3J0pOBOE MUTAHUE, COOIIOJICHUE
TUTHEHUYECKUX MPaBWII U HOPM, cOaTaHCUPOBAHHBINA PEKUM 3aHATUHN U OTAbIXA, pErylisapHas pusndeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O U KOMIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE LIEHHOCTU IMpaBWJI HHIUBUIYaJIbHOIO M KOJUIEKTMBHOIO O€30MacHOrO IOBEACHUS B
CUTYallUsX, YTPOXKAIOLIUX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HaHME TMOCIEACTBUI W HENpPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOJIEHHs aJIKOToJis, HAapKOTHKOB,
KYpEHHUs);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTHYECKOM M COLMANbHOM HAaNpaBIeHHOCTH, CIOCOOHOCTh
MHULUUPOBATH, INIAHUPOBATH U CAMOCTOSATEIBHO BBITOJIHATh TAKYIO J€STEIbHOCTD;

UHTEpEC K pas3IuyYHbIM cdepaM NpoecCHOHATBbHOW NEeSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peannu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TrMYeCKOr0 BOCIIMTAHMS:

HKOJIOTMUECKU 11eJIeCO00pa3HOe OTHOUIEHHE K MPHUPOJAE KaK HCTOYHMKY KU3HHM Ha 3emiie, OCHOBe €€
CYLIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTUYECKOH KyJIBTYphl: NPHOOPETEHHE ONbITa IUIAHUPOBAHMUS IOCTYIKOB M
OLIEHKH UX BO3MO’KHBIX TIOCJIEICTBUMN I OKPYXKAIOIIEeH Cpeibl;

OCO3HaHHUeE T7100aTbHOI0 XapaKTepa dKOJOTHYECKUX MPOoOieM U MyTeil UX pelIeHHUs;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOpEeTaeMble NPU U3y4eHUN OMOJIOTUHU 3HAHUSA U YMEHMSI MPH PEeLICHUHU
npobeM, CBS3aHHBIX C palMOHAJIBHBIM IMPUPOJOIOIB30BaHUEM (COOJIIOJCHHE TMpaBHJ MOBEICHHS B
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MIPUPOJIE, HANpPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMAX, OXPAaHy BHJOB, 3KOCHCTEM,
ouochepsl);
AKTUBHOE HENPUATUE JCUCTBUM, MPUHOCAIIMX BpPEN OKPYKAOUIEH MPUPOAHOM Cpele, yMEHHUE
MIPOTHO3UPOBATh HEOIArONMPHUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MpEeANPUHUMAEMbIX JCUCTBUNA H
MpeAOTBpALIATh UX;
HaJIMYuE€ Pa3BUTOTO HKOJIOTMYECKOTO MBILIUIEHHS, 3KOJOTMYECKOM KYJIbTYPbI, ONbITA JESITEIbHOCTH
9KOJIOTMUECKON  HAIpaBJIEHHOCTH, YMEHHMS  PYKOBOJACTBOBATbCA HMMH B  I103HABaTEJIbHOM,
KOMMYHUKAaTUBHOM MU COLMAJIBHOM IPAKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOW JESITEIIbHOCTH
9KOJIOTMYECKON HAIIPaBJIECHHOCTH;
8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:
c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HAa JUAJIOTe KYJIBTYp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYyJIbTYpbl KaK CpEACTBA B3aUMOJEUCTBUS MEXKAY
JIIOJIBMH U TTIO3HAHUS MUPA;
MOHUMaHUEe crienu(pUKU OUMOJIOTUM KaK HAyKH, OCO3HaHHs e€ poiu B (OpMHpPOBAHHH PALMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JJaHUH IIEIOCTHOTO MPEACTABICHUS 00 OKpPYXKAIOIIeM MHUPE KaK O €IHHCTBE
IPUPOJIBI, YEIOBEKAa M OOIIECTBAa, B TO3HAHWU TMPHUPOAHBIX 3aKOHOMEPHOCTEH M pemeHHH Mpodiem
COXPaHEHHUs IPUPOJIHOTO PaBHOBECUS;
yOexAEHHOCTh B 3HAUMMOCTHU OMOJIOTUU JIJISI COBPEMEHHOM IUBWIM3AIMU: 00€CTIeYeHHUs] HOBOTO YPOBHS
pa3BUTHUS MEIUIIMHBI, CO3[JaHUE TEPCHEKTUBHBIX OMOTEXHOJIOTH, CHOCOOHBIX pellaTh pPeCypCHBIC
npoOJIeMBbl Pa3BUTHSI YEIIOBEUYECTBA, TIOMCKA MyTEH BBIXOJAa M3 TJIO00AIBHBIX dKOJOTHYECKUX MPOOIIeM U
oOecriedeHrs Tepexoia K YCTOWYMBOMY DPAa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHHIO TPHPOTHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTHYECKMX 3HAHWUW B IIENIAX TMOBBIIMIEHUS OOLIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, KaK COCTaBHOM 4acTH (YHKUMOHAJIBHOM TPaMOTHOCTH
oOy4Jaroruxcsi, opMUPYEMOi NPU U3YIECHUU OMOJIOTHH;
MOHMMaHHE CYLIIHOCTH METOJOB IIO3HAHMs, HUCIOJIb3yeMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIONIb30BaTh IMOJIydaeMble 3HAHUS JUIS aHalu3a U OOBSICHEHHUs SBICHUN OKPYKAIOIIEro Mupa u
MPOUCXOJAIMINX B HEM M3MEHEHUH, yMEHUE JenaTh 0OOCHOBAaHHBbIE 3aKIIOYEHMs] HAa OCHOBE HAyUYHBIX
(haKTOB M UMEIOIINXCS JIAaHHBIX C IIeJIbIO MTOJIyYE€HHUS JOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTH CAMOCTOSATEIHHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JIJIsl PEIICHUS TPOOJIeM B peallbHbIX
KU3HEHHBIX CUTYalUsIX;
OCO3HAHWE LIEHHOCTH HAay4YHOH  JESTeNbHOCTH, TOTOBHOCTb  OCYIIECTBJISATH HPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;
TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M C€amMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
METAINPEAMETHBIE PE3YJIbTATHI
MeTtanpeameTHble pe3yibTaThl OCBOCHHs yueOHOro npeamera «bHojorus» BKIIOYAIOT: 3HAYUMBIE IS
(hopMHUPOBaHHST MUPOBO33PEHUS 00YIAFOIINXCSI MK IUCITUTIIMHAPHBIC (MEKIIPEIMETHBIC) OOIIICHAYIHBIC
MOHSTHSI, OTPAXKAIOIIUE [EIOCTHOCTh HAYYHON KAapTUHBI MHpa U CHenu(UKy METOJO0B IO3HAHUSA,
WCIIOBb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, SIBJIEHUE, MPOLECC, CUCTEMA, HAyYHBIN
(bakT, IpUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, T€OpHs, HCCleoBaHue, HAOII0AeHUE, U3MEPEHHE,
SKCIIEPUMEHT U JPYTuX), YHUBEpCalbHble ydyeOHble NeHCTBHS (IMO3HABaTENbHbIE, KOMMYHHUKATUBHBIE,
perynaTuBHbIE), obecrneunBarone ¢GopMupoBaHue (YHKIIMOHATLHOW TPaMOTHOCTH W COIHMAILHOM
KOMIIETEHIINH o0yJaromuxcs, CIIOCOOHOCTb o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE
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MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUSI U YHUBEpcallbHble y4yeOHble JEHCTBUS B
[MO3HABATEJIILHON U COLMAJIbHON MMPAKTUKE.
MeTtanpeaMeTHble Pe3ybTaThl OCBOCHHS MPOrPAMMBI  CPEIHEro OO0IIero 00pa3oBaHUsl JIOJDKHBI
OTpaXkaTh:
OBi1aieHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMU /1€HCTBUSIMU:
1) 6a30BbI€e JJOrHYECKHUE AeiCTBHUS:
CaMOCTOSITENTLHO (POPMYITUPOBATH U aAKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
MCIOJIb30BaTh MPH OCBOCHHUM 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a, CPAaBHEHUS,
Kkiaccudukamnmumu, 0000IEHNUS ), PACKPBIBATH CMBICII OMOJIOTHYSCKUX TTOHATHH (BBIICIATh UX XapaKTEPHBIC
MPU3HAKY, YCTAHABJIMBATH CBSI3U C IPYTHUMH IMOHSATHSIMHU);
OTPEACIATh IIeNIM JACSITETBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JOCTHIKECHHUS, COOTHOCHTH
PE3yNbTaThl JEATEIILHOCTH C TOCTABICHHBIMU LEISIMH;
UCIOJIb30BaTh OMOJOTMYECKHE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOM NPUPOIBL;
CTPOUTH JIOTHYECKUE pacCyXAcHHs (MHAYKTUBHBIC, JEAYKTHBHBIC, [0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMSI B PACCMATPUBACMBIX SBICHUSAX, (DOPMYIHpPOBATh BBIBOJBI H
3aKJIIOUEHUS;
MIPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBA JUIS MPEICTaBICHHs CYIIECTBEHHBIX CBSI3€ M OTHOIIEHHIl B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaxX, a TAKXKE MPOTHBOPEUUN PA3HOTO POJIa, BHISIBIICHHBIX B PA3IMIHBIX
WH()OPMAIMOHHBIX HCTOUYHUKAX;
pa3zpabaThiBaTh IJIaH peHIeHUs MNpoOieMbl C Y4€TOM aHalu3a HUMEIOUIUMXCS MaTepHalbHBIX U
HeMaTepuaIbHBIX PECypCOB;
BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTD, OIICHUBATh COOTBETCTBHUE PE3yJbTATOB IIEJISM, OICHUBATH PUCKH
IMOCJICICTBUN NCATCIBHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBHUSIX PEaIbHOTO, BUPTYaJbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICIICTBHS;
pa3BHUBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:
BIIAJIETh HAaBBIKAMH y4eOHO-HCCIIEOBATENLCKON M TPOEKTHOM AESITeNbHOCTH, HABBIKAMU pPa3pelICHUS
mpoOyieM, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METO/JOB  PEIICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHCHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;
WCIIOJIb30BaTh PA3JIMIHBIC BHJIBI JISATSIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETAIIUH,
MpeoOpa3oBaHUI0 M TMPUMEHEHUIO B YYEOHBIX CUTYyallUsX, B TOM 4HCJIE€ TPU CO3JAaHUHM Y4eOHBIX U
COLIMAJIbHBIX MPOEKTOB;
(hopMHPOBATh HAYYHBIM THIT MBIIIICHUS, BIAJACTh HAYIHON TEPMUHOJIOTHEH, KITFOYCBBIMU TTOHATHSIMA U
METOJIaMU;
CTaBUTh U (POpMYIHpPOBaTH COOCTBEHHBIE 3aqaud B 0OOpPA30BATENBbHON MEATENBHOCTH W KU3HEHHBIX
CUTYaIUsX;
BBISBJIATh TNPUYMHHO-CIICACTBCHHBIC CBSI3W M aKTYaIM3UpPOBaTh 3a7ady, BBIIBHTaTh THIOTE3Yy ¢
peIIeHrs, HAaXOJIUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOWX YTBEPXKIACHHH, 3aJaBaTh MapaMeTphl H
KPUTEPUU PEIICHUS;
aHAIM3WPOBATh TMOJIYYCHHbIE B XOJAE pEIICHUS 3aJauyd pe3ylbTaThl, KPUTHUYECKU OLIEHWBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIECHUBATEH MPHOOPETEHHBIHN OITBIT;
OCYIIECTBIATh  IEJICHANPABICHHBI TMOWCK TEpPEeHoca CpPeACTB W CIOCOOOB  JACWCTBHUA B
npoecCHoHANBHYIO Cpeny;
YMETh IMEPESHOCUTH 3HAHUS B TTO3HABATEIILHYIO M MPAKTHYECKYIO 00JIACTH KU3HEICATCIIEHOCTH;
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YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIC UJCH, IPEJIaraTh OPUTHHAIBHBIC MTOIXObl U PEUICHHUs, CTABUTh MTPOOJIEMBI U 33a4H,
JIOITYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ ungopmaunmei:

OPUEHTHPOBATLCS B Pa3MYHBIX HCTOYHHKAX HHPOpMaAUK (TeKCTe Y4eOHOro mMocoOus, Hay4dHO-
MOMYJISIPHOM JUTEpaType, OMOIOTUYECKUX CIOBapsX M CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B
WuTepHere), aHANIM3UPOBATh MH(POPMALUIO PA3TUYHBIX BUAOB M (OPM MPEACTABICHHUS, KPUTHYECKH
OLICHUBATh €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTS;

dbopMynupoBaTh 3ampochl U MPUMEHSATh PA3IUYHbIE METOJbI MPH MOUCKE U OTOOpe OMOIOrHYecKOi
nH(popManur, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a1a4;

npuodperath OIIBIT HCII0JIb30BAHHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OPMY MpeACTaBICHUS OMOIOrHUecKoi HHPOpMaIUH (CXEMBI,
rpaduku, [uarpamMmmbl, TaOJIUIbI, PUCYHKHU U JIPYTroe);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAueCTBE CPEACTBA MpH padboTe ¢ OWOJIOTrMYeCcKOW HH(OPMAIIHCH:
MPUMEHSITh XUMUYECKHe, (PU3HUecKre U MaTeMaTUYeCKue 3HaKH U CUMBOJIBI, POpMYyJibl, abOpeBUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;
BJAJIETh HABBIKAMU PACIO3HABAHUS W 3alIMThl WHGpOpManuy, HHOOPMAIMOHHONH O€301macHOCTH
JIUYHOCTH.

OBiajeHne yHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMMU:

1) oomenne:

OCYILIECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh B JIMAJIOTE WM JIUCKYCCUU
[0 CYHIECTBY 00CYX/1aeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYKJICHHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIpeJularaeMoi 3a/ladd, YYUTHIBATh HHTEPEChl M COTJIACOBAHHOCTH MO3UIMI JAPYrUX
YYaCTHUKOB JHMAJIOTa WK JUCKYCCUN);

pacrno3HaBaThb HeBepOajbHbIE CpEACTBA OOIIEHMs, I[OHUMAaTh 3HAUEHHE COLMAJIBHBIX 3HAKOB,
MPENNOCHIIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTyallud, yMEThb CMAr4aTh KOH(DIUKTHI M BECTH
IIEPETOBOPBL;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJECHCTBUSA, MOHUMAaTh HAMEPEHMs APYIHX JHOJEH,
MIPOSBIISATh YBA)XKUTEJIBHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOM (opme (hopMynHpoBaTh CBOU
BO3PaKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MIOHUMAaTh W MCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOW M WMHIUBUYaJbHOW pPaOOTHI NMpHU PpELICHUU
OMOJIOrMYecKor  MpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh MPUMEHEHMs] TPYIIOBBIX (opm
B3aMMOJICHCTBUS IIPU PELICHNN YueOHO! 3a1auH;

BbIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JAECUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJI0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESTeNIbHOCTH, OpPraHU30BbIBaTh M KOOPAMHHUPOBATH JACUCTBUS MO €€
JOCTUKEHHMIO: COCTaBIIATh IIJIaH JAEWCTBUM, paclpeAeisaTb pojad C YYETOM MHEHMHM YYacTHHKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU palbOTHI;

OLICHHMBATh KAayeCTBO CBOETr0 BKJIaJa M KaXJOr0 Yy4YaCTHMKAa KOMaHAbl B OOIIMHA pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE NPOEKTHI, OLICHMBATh MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, NMPAKTUYECKON
3HAYUMOCTH;
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OCYILIECTBIATH MO3UTUBHOE CTPATErMUECKOE MOBEICHNE B PA3IMUHbBIX CUTYalLIUAX, IPOSBISATH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBiajieHne YHUBEPCAJIBLHBIMH PEryJsiTUBHBIMU /1€l CTBUSIMH:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS AJISl BBISIBICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U Y4eOHBIX
CUTYaIUsX;

BEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUU IICJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOUX JICHCTBUSIX H
MOCTYIKaX 10 OTHOIICHHUIO K KUBOI MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;
CaMOCTOSITENIFHO OCYLIECTBIISITh I103HABATEIbHYIO JESTENbHOCTb, BBIABIATH MPOOJIEMBbI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHEBIE 3314 B 00pa30BaTEIHHON ACSITEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;
CaMOCTOATENIbHO COCTABJIATH IUIAH PELICHUS MPOOJIEMbI C Y4ETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUM;

JlaBaTh OLEHKY HOBBIM CUTYAIHsIM;

pacHIMpsITh pAMKH y4€OHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MMPEIOYTCHUI;

JIeNIaTh OCO3HAHHBIA BEIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKON SPYAMIIMH B Pa3HBIX OOJNACTAX 3HAHUU,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIE€ATEIHHOCTb, OLIEHUBATH COOTBETCTBHE
PE3YIbTATOB LIETSM;

BIIQJICTh HABBIKAMHU TIO3HABATENHLHOW pEQIICKCMM KaK OCO3HAaHUS COBEPIIACMBIX JCHCTBUH W
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, HCIONB30BaTh NPUEMBI PEeQIICKCUU st
OLIGHKH CUTYyallluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JCITCILHOCTH;

3) npuHATHE Ce0s M APYTrHX:

MPUHUMATD ce0sl, MOHMUMas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB A€ITEIbHOCTH;

MIPU3HABaTh CBOE MIPABO U MPABO APYTUX HA OMINUOKU;

pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKa.

INPEIMETHBIE PE3YJBbTATHBI

[IpenMeTHbIie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM YpPOBHE BKIIIOYAIOT
cnenuduueckue I ydeOHoro npeamera «buonorusy HaydyHbIe 3HAHHS, YMEHUS U CIIOCOOBI EHCTBUI
M0 OCBOEHHUIO, MHTEPIPETAIIMHN U TTPEOOPA30BAHUIO 3HAHUM, BUBI ACATEIHHOCTU IO MOTYYEHUIO HOBOTO
3HAHUS W TMPUMEHEHUIO 3HAHWH B Pa3IMUHBIX YICOHBIX CHUTYAIUsX, a TaKKe B PEaNbHBIX KHU3HCHHBIX
CUTYaIusiX, CBSI3aHHBIX C Ouonorueil. B mporpamme mpeaMeTHble pe3yiabTaThl MPEICTaBICHBI IO To/laM
o0OyueHusl.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TipeameTa «buonorusi» ¢ 10 Kaacce NOTKHBI OTPAXKATh:
c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa U HAyYHOTO MHPOBO33PEHUS, O
BKJIaJIE POCCHICKHMX M 3apyOEKHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OWONOTHUU, (DYHKIMOHATHLHOM
TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHHsI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COJEpKaHUE OMOJOTUYECKUX TEPMHUHOB WM TIOHATHUHA: >KU3HB, KJIETKA, OPTaHU3M,
MeTabonm3M (0OMEH BeHIeCTB M MPEBpaIleHHe DSHEPruu), TOMeocTas (CaMOperyJssius), YpOBHEBas

19



OpraHM3alys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOTYKIINS ), HACTIEICTBEHHOCTh, U3MEHUYHUBOCTD,
POCT U pa3BUTHE;
YMEHHE H3JIaraTh OMOJIOTHYECKHUE TEOPUH (KIETOYHASI, XPOMOCOMHAsI, MyTaIllMOHHAS, IEHTPaJIbHAs JOrMa
MOJICKYJIIpHOH Omosiorun), 3akoHbl (I'. Menpaens, T. Moprana, H. Y. BaBuiioBa) u y4enus (o meHTpax
MHOT000pa3usi U MPOUCXOXKJEHUS KyIbTypHbIX pactenuili H. M. BaBuiosa), onpenensiTh rpaHUIbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;
YMEHHE BIAJCTh METOJIaMU HAYYHOT'O TO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OMKUCAHUE JKUBBIX CHUCTEM,
MIPOLIECCOB M SIBJIGHUH, OpraHu3alus U MpOBeNeHHE OWOJIOTMYECKOTO 3KCIEPUMEHTa, BBIIBUKEHHUE
TUIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIy HCCIEAYEMBIMH BEIUYHMHAMH, OOBSICHEHHE IOJYYEHHBIX
pE3yNIbTaTOB, WCIONH30BAHHBIX HAYYHBIX TOHATHN, TCOPHUH M 3aKOHOB, YMEHHUE JeNaTh BBIBOJbLI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;
YMEHHE BBIJIECNIATH CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIIETOK IPOKAPHOT U SYKAPUOT, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOLIECCOB: OOMEHA BEIECTB M MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M DHEPreTHUecKoro oOMeHa, XeMOCHHTE3a, MHTO03a, Meio3a,
OILIOIOTBOPEHUS, PA3MHOXKEHUS, MHANBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);
yYMEHHE MPUMEHSTH MOJTYy4YEeHHbIC 3HAHUA AJs 0OBbSICHEHUs OMOJIOTMYECKUX MPOLECCOB M SBICHUM, IS
MPUHSATHS PAKTUYECKUX PEUICHUH B MOBCEIHEBHOM KHU3HU C LENbI0 o0ecredeHus 6e301acHOCTH CBOETO
3J10pOBbS U 3[I0POBBSI OKPYXKAIOUIUX JIFOJIEH, COOII0IEHUSI HOPM I'PaMOTHOI'O NOBE/IEHUS B OKpYXKarollei
MIPUPOJIHON cpelie, MOHNMAaHUE HEOOXOAMMOCTH MCIOJIb30BAHUS JTIOCTHIKEHUH COBPEMEHHON OMOJIOTHU U
OMOTEXHOJIOTH sl palliOHATIBLHOTO MIPUPOIONIOIB30BaAHUS;
YMEHHE pellaTh 3JIeMEHTapHble TeHETUYECKHE 3aJaud Ha MOHO- WU JTUTHOPHIHOE CKpellMBaHue,
CIICTUICHHOE HACJICIOBAaHUE, COCTABJISATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHHS JUISl TPEACKa3aHUs
HACJIC/IOBAHMS IIPU3HAKOB Y OPTaHU3MOB;
YMEHHE BBINIOJIHATH JA0OpaTOpHbIE U MpPaKTUYECKHe padoThl, COOMOATh MpaBWiia MpH padoTe ¢
y4eOHBIM U JIabopaTOPHBIM 000PYAOBAHUEM;
YMECHHE KPUTHYECCKH OICHWUBATh M WHTEPIPETHPOBATH HHQPOPMAIMIO OHUOJIOTHYECKOTO COACPKAHWS,
BKJTFOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX MCTOYHUKOB (CpeJCTBAa MAacCOBOW HH(OpMaIwH,
HAyYHO-TIOMYJISIPHBIE MaTepHalibl), STUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAHUN B OHOIOTHH,
MEAUIINHE, OMOTEXHOIOTHH;
yMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OUOIOTUYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOIh30BaTh MOHATHIHBIN amnmapaT OHOJIOTHH.
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11 knacce NOMKHBI OTPAKATh:
c(hOpPMHUPOBAHHOCTH 3HAHUHN O MECTE U PO OUOJIIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (DOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa W HAyYHOTO MHPOBO33PEHUS, O
BKJIQJIE POCCHUUCKHX M 3apyOEKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHONOTUM, (YHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBeKa ISl pelleHH sl )KU3HEHHBIX 33]1a4;
YMEHHE PACKpPBIBATh COJEpKAHUE OMOIOTUYECKUX TEPMHHOB U TOHSATUI: BUJ, MOMYNALHS, T€HODOH,
OBONIONNSA,  JBIOKYIIHME  CWibl  ((pakTOpbl)  DIBOJIOIMH,  MPHUCIOCOOJICHHOCTh  OpPTaHWU3MOB,
BHJI000pa30BaHUE, IKOJIOTHUECKHE (PAKTOPBI, SKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTHI, PeIyICHTHI, [ICTTH
MUTaHM, SKOJIOTHYECKas MupamMuia, OuoreoreHos, onocdepa;
yMEHHE M3JIaraTh OMOJOrHYecKkre Teopur (dBononuoHHas Teopust Y. JlapBuHA, CHHTETHYECKAS TEOPUS
9BOJTIOIIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimeBoro cxonactsa K. M. bapa, uepenoBanus riiaBHBIX
HanpaBineHuid u nyrtei sBomonuu A. H. CeseprioBa, yuenuss o O6umocdepe B. WM. Bepnanckoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM;
yYMEHHE BJIaJIeTh METOJaMHU HAYYHOTO TO3HAHUS B OMOJIOTHHU: HAOIIOJEHHE U OMKUCAHUE JKUBBIX CHUCTEM,
MPOIIECCOB W SIBJICHWUMW, OpPTaHM3alMs W TPOBEJICHUE OWOJIOTMYECKOTO 3KCIEPUMEHTA, BBIIBHIKCHHE
20



THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY HCCICIYeMbIMH BEIHMYMHAMH, OOBSICHEHHE TOITYYEHHBIX
pE3yNbTAaTOB, HCIOIH30BAHHBIX HAYYHBIX MOHSTHN, TEOPUH U 3aKOHOB, YMEHHE JellaTh BBIBOJABI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YIIbTATOB;

YMEHHUE BBIACIATh CYHICCTBEHHBIC MPU3HAKUA CTPOCHHS OMOJIOTMYECKHX OOBEKTOB: BHUJOB, TOMYJISIIHA,
MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OHMOTEOIIEHO30B M HSKOCHCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIC/ICTBEHHONH M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000Pa30BaHUs, MPUCHOCOOICHHOCTH
OpPTraHU3MOB, JEHCTBHS KOJOTHYECKUX (DAKTOPOB HA OPTAHU3MBI, TIEPEHOCA BEUIECTB M MOTOKA SHEPTUU B
IKOCHUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUH B SKOCHCTEMaxX CBOCH MECTHOCTH, KPYrOBOPOTAa BEIIECTB U
OMOre0OXMMHYECKUX IUKIOB B Orocdepe;

YMEHHE TPUMEHSATH TOJYYCHHBIC 3HAHUS I OOBSICHCHHSI OMOJOTHYECKHUX IMPOILIECCOB U SIBICHUH, IS
MPUHSTHS TIPAKTUYECKUX PEUICHUH B MMOBCEIHEBHOMN KHU3HU C 1ENbI0 0OecredeHnst 6€3011acHOCTH CBOETO
3II0OPOBBSI M 37I0POBbSI OKPYKAFOIIUX JIFOJICH, COOFOCHUSI HOPM I'PaMOTHOTO TTOBEICHUS B OKPYXKAFOIIEH
MPUPOJHOMN cpelie, MOHUMaHKEe HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHIKCHUN COBPEMEHHOW OMOJIOTHH
TUTSL PAIliOHATBHOTO TTPUPOIOTIONH30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHBbIE OMOJIOTMYECKHE 3aJadd, COCTABISATh CXEMBI IEPEHOCAa BEUIECTB U
SHEPIuu B 3KOCcUCcTeMax (1IeTH UTaHus);

YMEHHUE BBINOJHATh JIAOOPATOPHBIE M TPAKTHYECKUE padOThl, COONIOATh MpaBWia TpU padoTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYECKH OICHUBATH M WHTEPIPETHPOBATH HH(POPMAIMIO OHUOIIOTHYECKOTO COJCpIKaHUS,
BKJTIOYAIOIIYIO TICEBJJOHAYYHbIC 3HAHUS U3 PAa3IMYHBIX MCTOYHHKOB (CPEICTBa MacCOBOM WMH(OpMAIUH,
HAYYHO-TIONYJSIPHBIC ~ MaTepuaibl), paccMaTpuBaTh  TJOOAJIbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHHUS, 0000mas OHOIIOTHYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh MOHATHIHBIN anmapar OHOJIOTHY.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
bubnuoreka [{OK
bronoris kax Hayka 2 0 L https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
JKvBBIE CHCTEMBI U UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1.5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
KuznenesreabHOCTb KJIETKH 6 0 0.5 https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 0 2 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
PesepBHOE Bpems 1 0 0 https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 6
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ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
KosaunvecTBo yacoB
Hpawx Hdara DJIeKTPOHHbIE
Ne HYECKH
i Tema ypoka Bcer  Kontpoas e u3ydyeH  nHQpoBLIe
0 HbIe usi o0pa3oBaTe/ibHbIE
padort
paﬁoTu pecypcsol
bl
1.09-8.09 bu6mmoreka [IOK
https://m.eds00.ru/863
1 buonorus kak Hayka. MeToabl TO3HaHUS )KUBOW MTPUPOIBI. 1 0 0 £6122
https://m.eds00.ru/863
£632a
IIpakTnyeckas padora Ne 1 «Mcnosb3oBanye pa3iu4HbIX METO10B 11.05- bubmorexa HOK
2 P P - P 1 0 1 15.09 https://m.edso00.ru/863
NPU U3yYeHHUH OHOJIOTHYECKUX 00bEKTOB)
£6122
18.09- bu6mmorexa [IOK
3 buonornyeckue CUCTEMBI, IIPOLIECCH] U UX U3YUEHUE 1 0 0 22.09 https://m.eds00.ru/863
£6564
25.09- bu6mmoreka [IOK
4 XHUMHUYECKUH COCTaB KJIETKUA. Boja u MuHepallbHbIE COIU 1 0 0 29.09 https://m.eds00.ru/863
e674e
2.10-6.10 bu6mmoreka [JOK
5 benku. CoctaB u ctpoeHue OEIIKOB 1 0 0 https://m.edso00.ru/863
e6bb72
®depMeHTHI — OHoNoTHYecKre katanu3aropsl. JlabopaTopHuasi padora 9.10- bubnmuorexa [JOK
6 Ne 1 «A3ydyeHHe KaTaJINTHYECKOH AKTHBHOCTH ()epMEHTOB (Ha 1 0 0.5 13.10 https://m.eds00.ru/863
NpUMepe aMIJIa3bl MJIH KAaTaJa3bl)» e6b72
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

16.10- bubmuoreka [JOK
7 YrneBoapl. JIumuapl 0 20.10 https://m.eds00.ru/863
6870
23.10- bubmuorexa [JOK
8 HyxnennoBeie kucinotel. ATO 0 27.10 https://m.eds00.ru/863
e6dsc
7.11.- bu6mmoreka [IOK
9 Uctopus u meToasl uzydeHus kietku. Kinerounas teopust 0 10.11 https://m.eds00.ru/863
e6e88
10 Knetka kak nenoctHas xuBas cucreMa. CTpoeHue 3yKapruOTHYECKOM 0 1311
KIICTKU.
20.11- bu6mmorexa [IOK
JlaboparopHasi padora Ne 2 «M3yueHune cTpoeHHs KJIETOK pacTeHHH, 24.11 https://m.eds00.ru/863
11 JKHBOTHBIX, TPHOOB M 6aKTEePHii MO MHKPOCKOIIOM HA FOTOBBIX 1 e6ffo
MHKPONpPENnaparax u uxX onucaHue» https://m.eds00.ru/863
erl6c
27.11- bubanoreka [IOK
12 OO0OMeH BelIeCTB MM META00JIU3M 0 1.12 https://m.edso0.ru/863
er66¢c
4.12-8.12 bu6mmorexa [IOK
13 doTtocuHTE3. XEMOCHUHTE3 0 https://m.edso00.ru/863
erc98
11.12- bu6mmoreka [JOK
14 OHepreTuyeckuii 0OMeH 0 15.12 https://m.eds00.ru/863
eraae
KXusHeHHbIi UK K1eTKU. Jlenenue kineTku. Mutos. JlabopaTopHas 18.12- Bu6nuoreka [IOK
15 pabora Ne 3 «HaO/1o1eHHe MUTO3a B KJI€TKAX KOHYMKA KOPelIKa 0.5 22.12 https://m.edso0.ru/863
JIYKQ HA FOTOBBIX MUKPOINpenapaTax» e7dc4
16 buocunTes 6enka. Peakuus MaTpudHOro cuHresa. TpaHcmsanus. 0 25.12- bubnnorexa [IOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

28.12

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

17

18

19

20

Hexnerounsie hOpMbI )KU3HU — BUPYCHI

DopMbl pa3MHOKEHHUSI OPraHU3MOB

Meiios.

OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. OII0I0TBOPEHHUE.

bubmuoreka [JOK
https://m.edsoo.ru/863
e7540

bu6mmoreka [IOK
https://m.edso0.ru/863
e81b6
https://m.edso0.ru/863
e83le

bubmuorexa [JOK
https://m.eds00.ru/863
e796e

bubmuorexa [JOK

https://m.edsoo.ru/863
e7f4a

21

JladboparopHasi padora Ne 4 «3yueHue cTpoeHHs NMOJIOBbIX KJIETOK

HA FOTOBBIX MHKpONpenaparax»

bu6mmoreka [IOK
https://m.edsoo.ru/863
€81b6

22

23

24

I/IHI[I/IBI/II[yaJ'II)HOC Pa3sBUTHUEC OPTaHNU3MOB

T'emernka — HayKa 0 HaCJICACTBCHHOCTHU U UBMCHYNBOCTHU

3aKOHOMEPHOCTH HAcJeI0BaHus MPU3HAKOB. MOHOTHOpUIHOE
CKpelIUBaHHe

bu6mmorexa [IOK
https://m.edsoo.ru/863
8436

bu6mmoreka [JOK
https://m.eds00.ru/863
€862

bubmuorexa [JOK

https://m.edso0.ru/863
€8878

25

JurnbpuaHoe cKpemmBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS
MIPU3HAKOB

26

bu6mmoreka [IOK
https://m.edsoo.ru/863



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuenneHHoe HaclieZjoBaHUE Ipu3HaKoB. JIabopaTopHasi pa6ora Ne 5

e89a4
bu6mmoreka [IOK

26 «H3yyeHne pe3yJbTaTOB MOHOTHOPHIHOIO ¥ IUTHOPH/HOTO 1 0.5 https://m.edso00.ru/863
CKpelIHBaHHUs y AP030( bl HA TOTOBBIX MHKPOIIPENapaTaxy» e8c60
bubmuoreka [JOK
27 I'eneruka moma. HacnenoBaHnue mpu3HakoB, CHETICHHBIX € MTOJIOM 1 0 https://m.edso0.ru/863
e8c60
N3menunBocTh. HeHacnenctBeHHas 13MEHYMBOCTh. JIabopaTopHast bubnmoreka [JOK
28 pa6ora Ne 6. U3yuenue MOaM(PUKANMOHHOI N3MEHYHBOCTH, 1 0.5 https://m.edso0.ru/863
MOCTPOEHNE BAPHANMOHHOIO Psi/ia M BAPUANIMOHHOW KPUBOii» e8efe
29 HacnencrBennas HusMquI/IBOCTL. JlabopaTopnasi padora Ne 7. 1 05 E:fs?;lr(::;(sigroug%
«AHAJIU3 MyTalUii y 1p0o30¢HJIbl HA TOTOBBIX MUKPONpenapaTax» eSefe
30 ['eneruka yenoseka. HpaKTI/I‘leCK'flﬂ padora Ne2 "CocraBJjieHune u 1 05 E:fs?;lr?f:;(sigroug%
aHaJIU3 POAOCTOBHBIX YeJIOBEKa 08478
bu6mmorexa [IOK
31 Cenexnuus Kak HayKa ¥ IPOLECC 1 0 https://m.eds00.ru/863
£9214
bu6mmorexa [IOK
32 MeToabl U JOCTUKEHHUSI CEJIEKLIMU PACTEHUN U )KUBOTHBIX 1 0 https://m.edso00.ru/863
£9214
bu6mmoreka [JOK
33 buoTexHonorus kak orpacib IpOU3BOICTBA 1 0 https://m.edso00.ru/863
€9336
34 O606menue o kypcy 6uonoruu 10 xnacca. 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 6
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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