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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MoJ0KEeHUS 0 cielupuke
ouonoruu, €€ 3HAYEHWU B TIO3HAHUM IKUBOM TMPUPOJBI U OOECIeYeHUn
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 61oa0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PA3BUTHUS 00YUaIOLIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieinaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jarommxcs.

B nporpamMme no OMONI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCSA 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIAII TPEEMCTBEHHOCTH B HU3y4YE€HHUU OuWoJIoTHMH, Onaronmapsi 4emy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
GbopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SIKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU UIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOPUIAKTUKK HACIEICTBEHHBIX 3a00JIeBaHUN YelIOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJOTHUECKH IIEIeCO00Ppa3HOTOo
MOBEACHUS B OKPYXAIOUIEW NPUPOJHON CpEele, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIOBUH [Tl PELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €€
OTJINYMTENIBHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W JBOJIIOLHMM, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro oobpasa
YKU3HU, DKOJIOTMYECKOI0 MBIIIJIEHUs, IIEHHOCTHOIO OTHOILICHUS K KUBOU IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHMsA,  COLHUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUH Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JUIsl ONPEIENICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot60op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HaYUMble IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEIACHUE
YyeJIoBeKa B OKpYXalollleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TPaKTHUECKOoM aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COACPKAHUSI, KOTOPBIE CIy>KaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIUMX  T'yMaHH3aI[uu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buoaorus»
BBIJICTIEHBI CIIEYIOIINE COAEp KATENbHbIE JIMHUU: «bronorus kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYILNE UM 3aKOHOMEPHOCTH.



[lenr n3yueHus yuyeOHoro mnpeamera «buosorus»» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM MIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHusi yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOMIMXCS IM03HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, WACH M MOAXOJOB K HM3YYECHHUIO >KUBBIX CHUCTEM
pPa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPO/IBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYUYEHHBIX IPH U3YUCHUHN
OnoIoruy;

dbopmupoBaHre y OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJi1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbBHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YUYEOHBIM MPEIMETOM, BXOMASIIMM B
COCTaB MpPeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE NPEIMETHI.

Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYEeHUHU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HeszaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonormyeckue
(byHKITUU OETKOB.



depMeHTHI — OMoJIoTHYecKHe KaTain3aTopel. CTpoeHue pepMeHTa: aKTUBHBIM
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapunbpl (Kpaxmai, TJIMKOTEH, IeJTI0J03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumuner:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuaslt — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Krerka kak uenaoctHas xuBas cucrema. OOme npru3Haky KIETOK: 3aMKHYyTast
HapykHas memOpana, Moiekyinsl JIHK kak renernueckuil ammapaT, cucrema
CUHTE3a Oelnka.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBIL.  [1oyaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxxienrne MUTOXOHJpUM W TuiacTua. Bunbl mmactun. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMU OPraHOMI0OB KJIETKU. BKiIroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnipeeneHne XuMHUUECKUX 2JIEMEHTOB B HEKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOABY, «buocunres 6enka», « CTpoeHrE MOJIEKYJIb OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJHK», «Ctpoenne MolieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabora No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHbIN U reTepoTpodHbIit. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMIIE.

DHepreTuuyeckuii oOMeH B KJeTKe. PaciuerieHue BellecTB, BbIICICHUE U
aKKyMYJIMPOBAHUE YHEPTHHU B KJIIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nmukomnus.
bpoxenne u ero Buibl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIUMA, peBepraza u  uHTerpasa.  [Ipoduiaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsi: H. K. Konbnos, [. N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenune u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Crtpoenne u >xuzHeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe U HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHUSI M  HWHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunabl Oecnonoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES.
OcoOeHHOCTH CTpOeHUs SUIEKJIETOK M crepMaro3ouoB. Omiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. Tumbl
MOCTAMOPUOHAIBHOTO PAa3BUTHA: MpsIMOE, HempsiMmoe (IMYMHOYHOE). Brnusaue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin», «Pemnukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsiMOe pa3BUTHEY, «l amMeToreHe3 y MIECKONUTAIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTaromero», «Kapuoknunes B KJIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEJb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKU (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Mennaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH eAuHooOpa3usi THOPHUIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaAHUS. 3aKOH paCIICIUICHU MPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. MopraHna no clerjiecHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns reHOB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetnka mosa. XpoOMOCOMHOE ONpeAeieHrne moya. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omorametrHele M reTeporaMeTHeie Opranus3mbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NPUYMHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OJTM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTUKH, TPOQPIIAKTUKA U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKUE. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanus», «Menosy, « B3anumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeThka moiia», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa U KUBOTHBIX,
«Bunpl uzmeHunBocTy», «MoaudukamoHHas HU3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-hakTopay, «I'eHeTrka rpynn KpoBu», «MyTalMoOHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTari OpMbI
KPBUIBEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHanM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKACHHUSI © MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTepbepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
OTtnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
MOJUIUIOUIOB. JIOCTHKEHUS CEIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUS. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanHos.

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnoungus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHXKEHUSI CENEKIMU pPACTEHUU U
JKMBOTHBIX (Ha CEJIEKLIIUOHHYO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yY4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIo
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHHUSA OOyYaloOIMMHUCA TporpaMM CpeAHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINPE/CNICHUI0, Hajdu4yhe MOTHUBAIlMM K  OOy4YeHUI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTIOBBIMM  YCTaHOBKaMH, NPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh II€JIA U CTPOUTD KUZHEHHBIE TIUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIECTBE TMpaBUJIaMU U HOPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUS BHYTPEHHEH TMO3ULMU JUMYHOCTH, NATPUOTU3MA,
YBA)XEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapILIEeMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO U
TPAAUIIHSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaroIIEn Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOECHMS YyueOHoro mpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIMXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00I1IeCTBa, pacUIUpEeHHe >KHU3HEHHOTO



OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YKCJIE B YaCTH:
1) rpa:knaHCKOTr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MTPHU CO3/ITAHUN YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U T[O3HABATEJNbHBIX 3a/a4, BBHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB TMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW MISHTUYHOCTH, TATPUOTU3MA,
YBKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mepea PoanHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJICAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUHU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJy4Ynsi:

MMOHMMAHME U pealin3alus 3I0pOBOro U 6€301macHOro oopasa *Ku3HH (310POBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusumyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HEMPHITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyO JEATEeIbHOCTD;

WHTEpeC K pa3u4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud ©  Pean30BBHIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONIICHHUE K IPUPOIC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJOTUYECKON KyJIbTYpbl: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCHEACTBUNA IS
OKPYXaroUIEH Cpeibl;

OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTH UCTIOIB30BATh MPHOOPETaEMBbIE MPU U3YUYECHUH OMOTOTHH 3HAHUS
U yMEHUs TpU pEHIeHHWH NOpo0JieM, CBS3aHHBIX C  PalMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHHE  MpaBWil  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOWIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJOTHUYECKHE MOCIEACTBHS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPALLATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH HKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YUTATENBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M peHIeHHH MpodieM
COXpaHEHUs IPUPOAHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS Pa3BUTUSA MEAMIMHBI, CO3IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEYeCTBa, MOUCKA MyTel BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOTMYECKUX 3HAHUHM B LEJIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TpaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

NOHMMAHUE CYLUIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYXAIOIIET0 MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,



yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHMS I
pelieHus Ipo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIMIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbI (aKT, NPUHLMII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleI0BaHNe, HAOII0IEHEe, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yuyeOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHUKATUBHBIE, pEryJISTHUBHbIE),
oOecrieunBaronme GopmMupoBaHue GyHKIIMOHATBHOW TPAMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIMH  OOy4YaromMXCAd, CIHOCOOHOCTh OOy4YarOIIMXCA  HMCIOJIb30BaTh
OCBOEHHbBIE MEKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IMCTBUS B TO3HABATEIBHON U COLIMAIBHON MIPAKTUKE.

MetanpeameTHble pe3yibTaTbl OCBOEHHSI INPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITENIbHO  (OPMYyNIHUpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KJIaccu(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSMH );

ONpENENATh LEIU JEATEIbHOCTH, 3a]aBas IlapamMeTpbl W KPUTEPUHM UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YNbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE OHATUS [l 00bsACHEHUs (PAKTOB U SIBICHUN
YKABOW MPUPOJBI;



CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH CXEMHO-MOJIEJIbHBIE CPEICTBA IS IPECTABJICHUS CYIIECTBEHHbIX
CB3¢M M OTHOUIEHMH B H3Y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
MUCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEAIbHOT0, BAPTYaIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiCTBUA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIIEOBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSITEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIH TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI JJIs J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IMO3HABATEIbHYIO M NPAKTUYECKYHO 00JaCTH
KU3HEIEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HBbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE Y4eOHOTOo
nocoOusl, HAy4YHO-IOMYJISIPHOM JIMTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KpUTUYECKH OLICHUBATDH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyJIMpOBaTh 3alPOChl U MPUMEHATH PA3JIMYHBIE METOJBI IPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NIpEICTaBIICHUA
OHOJOrnYecKor HHPOpMaLuU (CXEeMbI, FpapUKH, THArPAMMBbI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
Ononornyecko HHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsJHOCTH;

BJaJeTh  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

1) o01enme:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYILIECTBY OOCY>KIaemMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlay, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3UIMH JIPYTUX YYAaCTHUKOB
JAajiora Uin TUCKYCCUH);

pacro3HaBaTh HEBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/I€Th PA3JIMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHCTBUS, NOHMMATh
HAMEPEHUs IPYTUX JIIOJIEH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY
U B KOppPEeKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.



2) coBMeCTHas 1eATeJIbHOCTh:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
pabOThI IPH pelIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOoM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh 1M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTWKECHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacmpeieniarTh pojaud ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOILIUI
pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpaTh Ha OCHOBE OHWOJIOTUYECKHX 3HAHUW I1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABJISITH TIJIaH PEIICHHSI TPOOJIEMBI C YIETOM UMEIOIITIXCSI
peECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;



BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU IS OIEHKH CHUTYallud, BHIOOpA
BEPHOTO PEIICHUS;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NeSTEeIbHOCTH;

3) npuHsaTHE ce0s1 M APYIUX:

MPUHUMATH ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA ONINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
NPUMEHEHUIO 3HAHUU B PA3jMYHbIX YUEOHBIX CHUTYyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUS ydeOHoro mnpeamera «buosnorus» ¢ 10
Kacce NOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE pACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHH:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPAILLEHUE SHEPTHH ),
roMeocTas (caMmOperyisiuusi), YpOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3jlaraTb OWOJIOTMYECKHE TEOpuM (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpa3us u



MPOUCXOKICHUS KyJIbTYpHBIX pacTtenuid H. . BaBunosa), onpenensats rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE TMOJYUYECHHBIX pPE3yJIbTaTOB,
WCIIOJIB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPU U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
YKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IIPOLIECCOB: OOMEHA BELIECTB M NMPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYeCKoro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUSA, WHIAUBHUIYaJbHOIO PpPa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH IMOJTYUYCHHbIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOIIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 370pOBbS M 340POBBS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH VIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHHE pellaTh »JJEMEHTapHblE T'E€HETUYECKUE 3alaud Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJe0BaHUE, COCTaBIISATh CXEMBI
MOHOTUOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICcKa3aHusl HAaCJIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYIO MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-



HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJIE POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE ONOIIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJ,
HOIMYJISIMSL, TE€HO(OH[, SBOJIOLMS, ABMXKYLIME CHIIBl ((PaKTOpbl) HBOJIIOLIUH,
MPUCTIOCOOTICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, JKOJOTHUYECKHUE (DAKTOPHI,
IKOCHCTEMa, TMPOMAYIEHThI, KOHCYMEHTBI, pEAYyLUEHThl, LENu IMHUTaHUS,
HKOJIOTHYECKAsl MUpaMuJia, ONOreoneHos, ornochepa;

YMEHHE WU3j1araTh OHOJOTMYECKHE TEOpPUM (SBONIOIMOHHAs Teopus Y.
JlapBUHa, CHHTETHYECKash TEOpPHUs SBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTU
(3apoapiieBoro cxonactea K. M. bspa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeepiioBa, yuenusi o ouocepe B. 1. Bepnanckoro),
OTIPEAEIATh TPAHUIIBl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIIO/IEHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOIOTHUYECKOTO SKCIIEPUMEHTA, BBIIBIYKEHUE TUIIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYCHHBIX pPE3yJIbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSITHM, TEOPUI U 3aKOHOB, YMEHHUE JI€1aTh BbIBOJIbI
Ha OCHOBAHHM IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUH B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTCOXUMHUYECKHX
IIUKJIOB B OMocdepe;

yYMEHHE MPUMEHSATh MOJyUYEeHHBbIC 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPY>KaIOIINX JTFO/ICH, COOI0IEHUST HOPM IPaMOTHOTO TOBEJICHUS B OKpY KaroIIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PalliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
IEpPEHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH TUTaHUs);

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh U HWHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKIIOYAIOLIYK) IICEBJOHAyYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(OpPMAaLMH, HAYYHO-IIOMYJIAPHBIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN armapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nu(ppoBLIe
Ne ii/m P Konrpoabnbsie IIpakTuueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
b K
1 buonorus kak Hayka 2 0.5 nommorexa 10
https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTeMBI U UX OpraHu3aIus 1 bubnmorexa LIOK
p I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 XK
HBHEACATCILHOCTD KICTRH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXkeHUE 1 MTHANBUAYATBHOE Pa3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD ? 15 bu6mmorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuus opranu3mMoB. OCHOBBI 3 bubnnorexka [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupojsl. [Ipaktudeckas padora
bup P P bubnunoreka LIOK
2 Ne 1 «Mcnonb3oBanue pa3aMuHbIX 1 0.5
https://m.edsoo0.ru/863e6122
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruyeckue cucTemsl, | bubmuoreka [{OK
MPOLIECCH] ¥ X U3YYEHUE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona | bubnuoreka [{OK
1 MUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 benku. CoctaB u cTpoeHne OCIIKOB 1
P https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VYraneBonwl. JIunmuanl 1 nGmroTexa LO

https://m.eds00.ru/863¢6870




bu6nmoreka [IOK

8 Hywaeunoseie kncnotel. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u meTonb! n3y4eHus bubnnoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
Crpoenue 3ykapruoTHYECKOn
kietku. JlabopaTopHas padora Ne 2
«/3yuenue cTpoeHHsI KIETOK bubmmoreka [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»
bubnuoreka [IOK
12 OOMeH BeleCTB UM META00IN3M https://m.odsoo.rw/863e766c
bubmuoreka [{OK
13 Potocmres. XemocHnres https://m.eds00.ru/863e7¢98
14 DHepreTuyeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlaGopaTtopHnast pabota Ne 3 0.5 bubmuoreka [IOK
«HaOmronenne MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKAa KOpelIKa JyKa Ha
TOTOBBIX MUKPOTMpPENapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MAaTpUYHOIO0 CUHTE3a https://m.edsoo.1u/863e796e
17 Tpancnsmus — OnocuHTE3 OeNKa bubmmorexa [TOK

https://m.edso0.ru/863e¢796¢




18 Hexierounsie popmMbI )KU3HU — bub6nmoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bub6numoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubnunoreka LIOK
20 Meii
euos https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«/3yueHue CTpOeHUS MTOJIOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HACJICACTBEHHOCTH U bubmmorexa HOK
A https://m.edso00.ru/863e8612
W3MEHYHUBOCTHU
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 MpH3HAKOB. MoHOrHOpHIHOE bubmmorexa [TOK
p ’ pHiL https://m.edso0o.ru/863e¢8878
CKpEIIUBaHUE
UTHOPUIHOC CKpPEIIUBAHUE.
25 élaI(OH iejaBHcm\forH; bubmmorexa [OK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuenieHHOE HaceI0BaHHUE
26 npusHakoB. JlabopaTopHas pabora 0.5 bubmuoreka [JOK

Ne 5 «M3yuenue pe3ynbpraToB
MOHOTHOPUAHOTO U IUTHOPUIAHOTO

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




CKpEIIUBaHUS Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunorexa LIOK
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocth. HenacneacrreHHas
M3MEHUYUBOCTh. JlaboparopHas

)8 pabota Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BapHAIMOHHOIO psJia
Y BapHallMOHHON KPUBON»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabora No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTaluii y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOITpErapaTax»

30 ['eneTnka yeaoBeka 1 bubmorexa OK

https://m.edsoo.1ru/863e¢8d78
PesepsHblil ypok. O6001eHue 1o

31 Teme «HaciencTBeHHOCTE U 1

M3MEHYMBOCTh OPTaHU3MOB»
bubmmoteka IIOK

32 Cenexups Kax HayKa 1 npouece ! https://m.edso00.ru/863e¢9214

1 MeTobl U IOCTHKEHUS CeNICKIINHU | bu6mmoteka IIOK
pacTEeHNH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubmuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M PO OMOJOIMH B CHUCTEME
HAay4yHOI'O 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTUH; (PYHKIMOHAIBHOM IPaMOTHOCTU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpXKaHUE OHOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
IIpEBpaLlEHUE SHEpPruu), roMeocTa3 (Camoperysslus), YpOBHEBas
OpraHu3alus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOAYKIHS),

HACJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

YMeHue — u3narath  OMOJOrMYecKHe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akoHsl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOMCXOXKACHNUS  KyJlbTypHbIX  pactenuit H.M.  Basunosa),

OMpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTh MCTOAaMHW HAYYHOI'O II0O3HAHUA B ouonoruu
(HaGJIIO,Z[CHI/IC U ONMHCAHUC KUBBIX CUCTEM, IPOLIECCOB U HBHCHHﬁ;
opraHu3anusa MW HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBUKCHUE TUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMHAMU, 00BsICHEHHUE IMMOJIYUYCHHBIX
PE3YJIbTAaTOB, HWCIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ n
3aKOHOB; YMCHHEC J[€J1aTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

pE3yIBTATOB)

VYmenue BBIACIIATE CYIICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPTaHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, MeHo3a,




OIIOAOTBOPCHUA, PA3SMHOKCHUA, UHAUBUAYAJIBHOI'O0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJIsl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOMW JKU3HM B IENAX oOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJECH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJCHUS B  OKpY’Karomiei
OPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHXKEHUI COBPEMEHHOH OHOJIOTMM W OWOTEXHONOTHUH IS

paluOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3alda4dM HAa MOHO- U
III/IFI/I6pI/II[HO€ CKpCIIUMBAaHUEC, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MMpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Yy OPraHu3MOB
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YMeHue BBINONHATH Ja0OpaTOpHBIE W TPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHrueM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIeKThl COBPEMEHHBIX MHCCIEOBaHUI B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLIICHHUS,

0000111251 GMOJIOrMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrmapar OHoIoTNNn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 371eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorust — Hayka o xuBOW mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHUU
COBPEMEHHOM Hay4yHOH KapTuHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK
MeToapl MO3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MepeHue, KiaccupuKalus, MOJEIMpPOBaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cuCTEeMBI U HX opraHnu3anusa

2.1

XKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonorun. CBoiicTBa

OMoCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHBIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OenKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
HeszameHuMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpBI OETKOBON MOJIEKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buonorumueckue
byHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunubl. Otiamuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTalIn3aTOpPOB

VYrneBoabl: MOHOCaxapu sl (TIII0K03a, prubo3a U Ae30Kcupr003a), Jrucaxapuabl
(caxaposa, JakTo3a) M MoOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0JI03a).
buonorndeckne QyHKINU YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepouabl, (ochomunuael.  'mapoduiibHO-
rupooOHbIe cBoMcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YTJICBO4OB, OEJIKOB U JIMIIUI0OB KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxuiennossle kucnorsl: JIHK u PHK. Hykneotnibl — MOHOMEpBI HyKIE€MHOBBIX
kucnot. Crpoenne u ¢yakiuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHHe U (pyHKUINU

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knerka xak nenoctHas xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyekyasl JIHK kak renerwdeckuii ammapar, cuctema

cuHTEe3a OelIKa

Tunsl KI€TOK: 3yKapuoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuornyeckol kinerku. Kierounas crenka Oakrtepuil. CrtpoeHue
AYKApUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIIBHOW, KMBOTHOM H

rpUOHON KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, WX
¢dynkiun. [Tnazmarnyeckas MmemOpana, e€ cBoiictBa u GyHkimu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (BIIC), ammapar [ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OPTraHOUIBI
KJICTKU: MHTOXOHJPHH, TUIACTUBL. [IpoHCXOKICHNE MUTOXOHAPUNA U TUIACTHUI.
Buner mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirrouenus

Anpo — perynasTopHblil neHTp KieTku. CTpoeHue sipa: siiepHas 000JI0uKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BELIECTB B KIETKE

)KI/ISHGHGSITGHI)HOCTI) KIJICTKHU

4.1

4.2

OOMmeH BelecTB, UM MeTa00JIN3M. ACCUMWISILINS (IUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIid. Poib

(I)CPMCHTOB B OOMEHE BCHICCTB U IIPCBPAIICHNUU SHCPTHUU B KIICTKC

®otocunTe3. CBeToBas v TeMHOBas (pa3bl hoTocunTesa. Peakiumn porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A IS XKU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBIIIEHUS €ro
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIole OakTepuu. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3eMiie
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DHepreTudyeckuii oOMeH B KJETKe. PaciierieHne BemecTB, BBIJCICHHUE W
aKKyMYyJIMPDOBAaHWE SHEPIHMM B KJETKE. OTambl JHEPIEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. KucnopoaHoe okuciaeHue, Wil KJIETOYHOE

nbIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOTO 0OMEHa
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4.5

Peakumu wmarpuuyHoro cuHre3a. [enermueckas wuHbpopmauus u JIHK.
Peanuzanus remernveckoil HHPOpPMALUU B KIIETKE. |'@HETHUECKHI KOJl U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsanus — 6nocunTes

oenka. KogupoBanrne aMmuHOKUCIIOT. Postb pubocoM B OnocuHTEe3e Oerka

Hexknerounsie hopmbl ku3HU — BUpYyChl. McTopusi oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KXUBOTHBIX W 4YEIIOBEKA, BBI3BIBAEMbBIC
BUupycamu. Bupyc nummynonepummura yenoseka (BUY) — Bo3Oynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHMIA

5.1

Pa3zmHoxenue u HHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KneTounslii MK, WM KU3HEHHBIM MK KiIeTku. WuTepdaza u MHUTO3.
[Tpoueccel, mpoTekaromue B uuTepdasze. Pernmkanusa — peakuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI Pa3MHOXKEHUS W UHIAUBUIYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — murto3. Cragun murtosa. IIpoueccel, mpoucxonsmue Ha

pa3HBIX CTAAUSAX MUTO3a. BHOTOTrHYECKHIA CMBICIT MUTO3a
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®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnioe U 1mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECIOIOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buonormuecknii cMbICi U

3HaUYeHNe Meno3a
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["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMIEKIIETOK U ciepMaro3ou10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATHHOTO PA3BUTHS Y TTIO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpysius, opranoreses. IloctamOpuonansHoe pazBute. THITBI
NOCTAMOPHUOHATIBHOTO PAa3BUTHSA: MPsIMOE, HENpsIMoe (JTMUnHOYHOE). Bnusnue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun reHetuku. Mcropus pa3BuTusa reHeTUKU. BKitag poCCUIUCKHUX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl TeHETHUKH
(ruOpuI0IOTUYECKUH, LUTOICHETUYECKUH,  MOJIEKYJAPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTYecKast CUMBOJINKA, UCIIOJIb3yEeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HaCJEeI0OBaHUS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH eAWHO00pa3usi THOPHIOB IEPBOTrO
nokoneHus. [IpaBuiio [OMUHHUpOBaHUA. 3aKOH PAaCIICIUIEHUS] IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCHMMOT'O HACIICAOBAHUS TPU3HAKOB.
L{uToreneTnveckne OCHOBBI JUTHOPHIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIee
ckpeumuBanue. Mcronb3oBaHWE — AHATU3UPYIOUIETO  CKpPEIIMBAaHUA  JUIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mno crerjieHHOMY
HACJIEJOBaHUIO TeHOB. HapylieHue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OMNpeaeieHue Mojia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BUBI N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponp cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuuu npusHaka. KonnuecTBEHHbIE U KayeCTBEHHBIE

MpU3HAKK U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTU

HacnencrBenHasi, WM TEHOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHas
W3MEHYUBOCTh. Meilo3 M ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEeHUYMBOCTh. Kitaccudukammss myTtammii:
TE€HHbIE XPOMOCOMHBIE, TECHOMHBIE. HacToTa M NpUYMHBI MyTaluil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOW H3MEHYHUBOCTH

H.U. BaBusnoBa

I'enetuka uenmoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIU3HELIOBLIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYJsIpHO-reHeTnYeckuid. COBpeMEHHOE OIpeeeHne
TEHOTHIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomomnipio [I1[P-ananu3a. HacrmencrBenHple 3a00JieBaHUs YeIOBEKAa: T'CHHBIC

0oJ1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

0one3nu. CoMaTuyecKkue M TeHepaTuBHblE MyTauuu. [IpuHIMIBI 370pOBOTO
o0Opa3a KHW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
00e3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUNM U JICYCHHHU TIE€HETHYECKUX

3a00J1€BaHUM YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CEJEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BaBwioBa 0 MEHTpax MPOUCXOKIACHHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIeHTpBI TPOUCXO0XKACHHS JOMAIIHUX XKUBOTHBIX. COpT,
1opoJia, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pAaCTeHUN U KUBOTHBIX. OIEHKa 3KCTEphepa. bInM3KOpOACTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAHUE YUCTHIX JIMHHM.
['ereposuc, niu rudpuanas cuina. HepoctBeHHOE CKpelMBaHUE — Ay TOPHUIMHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE MOIUIUIONIO0B. JIOCTHIKEHHUS CEJNEKUUU PpPACTEHUMN, JKUBOTHBIX M

MHUKPOOPTaHU3MOB

buortexHonoruss kak oTpaciab NpPOU3BOJACTBA. ['e€HHas WHXKEHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Knetounas
nHxeHepus. KilerouHele KynbTypbl. MUKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KinoHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHM3MOB. DKoOJIOTUYeCKue U 3tudeckue npodiemsl. MO — reHernuecku

MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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