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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTO MpeaMera
«buonorusn» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS 0 cieudpuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHWM JKUBOM TMPHUPOABI W 0OECIeYCHHUH
CYIIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJOXKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61oJ0TrUM 1AaET NPEACTABICHUE O LENsIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PAa3BUTHSI 00yUaIOUINXCSA CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorusy, onpezenser 00g3aTeNbHOE MPEAMETHOE COJCPKAHUE, €TO CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTEIbHOCTh
U3y4YeHUs] Y4eOHOro MaTepuaia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme o 6M010THN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TIJIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUus B
dhopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEILHOM
NEeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaromMXCS MO0 OCBOCHHMIO COJCpPIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojaps 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OUOJIOTMH YJEICHO BHHMAaHHE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH LEIeCO00pa3HOTO
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEe, aHAIM3a BIMSHUS XO3SMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBAaHO HEOOXOJUMOCTHIO O0ECTICUEeHHUS YCIOBUM JIJIsl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHHSIM JUHAMWYHO Pa3BUBAOLIETOCS COBPEMEHHOIO MUDPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIOLHH, CO3MAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HU, DKOJIOTUYECKOT0 MBILIJIEHUS, IIEHHOCTHOIO OTHOLICHUSA K KUBOU IIPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUONIOTUsl UMEET TaKKe JJIs1 PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yyenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEPkKAHUs, MPEACTABIEHHOIO B IPOTpaMMme IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTbh 3HAHWUA M YMEHHs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKaroleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIIyKaT OCHOBOM 111 (POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX ~ OpPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJOTMYECKOro 00pa30BaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs Yy4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJNIOTMM OCYIIECTBICHO € Y4YETOM TMPUOPUTETHOTO 3HAYEHHS 3HAHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bruomorus»
BBIJICTIEHBI CIIEYIOIINE COJAEPKATEINbHbIE JIMHUU: «bHONIOrns Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ve OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHATILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPUOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1a4:

OCBOCHHME OO0YyYaIOIIMMHCS CHUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIYKAIIUX OCHOBOU
JUIsi (POPMUPOBAHUS TPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YaIOIMIMUXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MpoIllecce aHalInW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OWOJIOTUY HAyYHBIX B3IVBIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3aIUH;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KyJnbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPO/IBI HA OCHOBAHWH 3HAHUH M OTIBITA, MTOTYYECHHBIX IPH U3YUCHUN
Onooruy;

dbopmupoBaHre y OOydalOIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIBbHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEU, COOMIOICHUS ITUYECKUX
HOPM IPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, I (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TIOCJIEJICTBUI CBOCH NEATEIHLHOCTH IO OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpennero o6miero o0pazoBaHusi yueOHbIN npeamMer «buonorusy,
U3ydaeMblii Ha 6a30BOM YpOBHE, SBJISIETCS 00s13aTEIBHBIM Y4eOHBIM MPEAMETOM.

Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTobl MO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METO]OB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT udydenus: ounosoruu. Otnnyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AIMH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPATbHBIX BelIeCcTB B kieTke. l[lommepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAs, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOicTBa OenkoB. buonoruueckue
byHKIIUU OEIKOB.



depMeHTHI — OMoJ0OTHYecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocTb. Kodepmentsl. Burtamunsl. Otianuuns
(epMEHTOB OT HEOPTAaHUYECKUX KATaIN3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mMoJucaxapunbsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTHUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMUH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
ujeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krerka kak nenoctHas xuBas cucrema. O0mye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Monekyinbl JIHK kak renernueckuil ammapaT, cucTema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM H
IrpUOHOI KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHWH, ILIACTHJIBI.
[Ipoucxoxaenne MUTOXOHJApUM u T1actun. Bunbl mmactun. HememOpaHHbie
OpPraHoOu/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DYyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid neHTp KieTku. CTpoeHue sjpa: siaepHas o0oouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacriipeieieHue XUMAYECKUX JIEMEHTOB B HEXKUBOUW IIPUPOILY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenue Monexysbl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pacCTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «/3ydeHue CTpoeHHS KIETOK pacTEHUH,
KUBOTHBIX M OakTepUil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, Wik MeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUSA (PHEPreTUUeCKUid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPrud B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTte3. CperoBas U TeMHoOBasg (a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE S3HEPTUU B KJIIETKE. DTalbl SHEpreTuueckoro ooMena. ['nukomnus.
bpoxxenne u ero Buibl. KuciaopomHoe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmartpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasiuuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIAa BHUPYCOB.
baktepuodaru. bonesnm pacreHuid, XUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpanuM:

[Toptpetsl: H. K. Konbuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBAaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmvkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIETKN», MoAenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

KierouHblii UK, WM KU3HEHHBIM 1ukI KieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNornyeckue OCHOBBI  PAa3MHOXKEHHMSI W  HHIUBUIYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKUid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U MmosioBoe. Buasl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUECHHE ISl CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, mpoucxonsdinne Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUU CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEePMATOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOJCTBa.

Poct m pasButne pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pactenuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHEY, «l amMeTOreHe3 y MIEKONUTAIIUX U
4eIoBeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPAThI «Cnepmaro3onasl
MJIEKOIIUTAIOWIETO», «SIHIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-alIUInKauus «Jlegenue KIeTKu», MOJIEIb
JIHK, Mmonenb MetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKU. Mictopus pa3Butus reHeTUKU. Poibs nurtosoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THUOPUAOIOTUYECKUM,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIO0B TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oiHOE ¥ HEeMmoMHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CuernieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyIieHne cluenieHns reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHrue moyia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbI. ['omorametrHeie M reTeporaMeTHbie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLICTVIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3BMEHYMBOCTU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuun npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYUHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W TreHeparuBHbIe MyTauuu. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuibl u cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS! OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menosy», «B3anMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U YKUBOTHBIX),
«Bunpl usmeHuuBocT», «MoaudukarmonHas U3MEHUUBOCTHY, «HacnenoBanue
pesyc-bakTopay, «I'eHeTnka rpynn KpoBu», « MyTallmoHHasi U3BMEHUYUBOCTDY.

OOopynoBaHue: MoOAENU-AMIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapaTt «JIpo3odunay (Hopma, MyTaruu GopmseI
KPBUIbEB U OKPACKU TeJa), repoapuit «I opox MmoCceBHOM.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanpUKAIIMOHHON U3MEHUMBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOXKAECHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHSI JOMAIIHUX )KUBOTHBIX. COpT, MOpPOa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIuU. MaccoBblii U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
NOJIATIONI0B. JIOCTHKEHN CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUS. ITarbl
co3ganusi pexomoOuHantHoM JIHK wu TpaHcrennsix opranusmoB. Krerounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckue W dtudeckue  mpoosembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuipel U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. UBanosay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEIIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMsA OOyyalolmMMHUCSA NpOrpaMM  cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaIMYWe MOTHUBAIlMU K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PA3BUTUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYKaroUIEN cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUHN
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEerocs KaKk aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHHWH Yy4eOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKACHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OMNIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoun, ropaoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE U HACTOSILEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIEIUIO U MaMIATHUKAM MPUPOIBI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHUMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBUSA )KUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

MOHMMAaHHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHuE, COOJIIOICHNE TUHTUEHUYECKHUX MPAaBHIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MPAaBWJI HHJIMBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYly, OCO3HAaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam NnpodhecCUOHANbHON JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIIEHHUE K MTPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
peLIeHMS;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIE MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUU MpoOJieM, CBS3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE pPAaBHOBECHS B HKOCHUCTEMAax, OXpPaHy BHIOB,
aKOCcUCTeM, brochepsr);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATOMPUATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMS, YKOJIOTHYECKON KYJIbTYpHI,
OIbITA NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN EATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YWTATEIBbCKOM KYJBTYpbl KaK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HAHHS €€ poJikd B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXaloleM MHpPE KaK O €QUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHH MpoOiIeM
COXpAaHEHMs IIPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEecypcHble  MNPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTMYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OHOJOTMYECKUX 3HAaHUH B LEIIX
NOBBIIICHHUSI OOIIEeH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YE€HUU OUOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHMUA JJIs aHaidu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BAaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKy METOJ0B TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJIECHHE, IPOLECC,
CUCTEMa, HayyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJSTUBHBIE),
obecneunBaomye GopMupoBaHrue (GyHKIIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMM ~ O0YyYarolMxcs, CHOCOOHOCTh OOydYaroluXcs HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLUUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMyJIHMpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA JUISI IIPEACTABIICHHS CYIIECTBEHHBIX
CB36€M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKkKe
IPOTUBOPEUYMI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHMOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl ¢ YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM AEATEIBHOCTH;

KOOPAMHUPOBATH U BBINOIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEI0BATEILCKHE NeHCTBUA:

BJI/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEpeHOoca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOMABI MPU MOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEICTaBICHUSA
ounosiornyeckor nHOopMauu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa npu padoTe ¢
OHoNornyeckod HHPOpMaUMEH: MTPUMEHATH XHUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWsd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0menne:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJ]a4M, YUYUTHIBATh MHTEPEChl U COIJIACOBAHHOCTH MO3MULIMNA APYTUX YYaCTHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJECHCTBUS, MOHUMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HMCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JIesITeJIbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILLICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUH C YYETOM O0OIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

NPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IUUHbIX
CUTYaLMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIBHYIO NI€ATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELIECHUS TPOOIEMBI C YUETOM UMEIOLINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B IESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs OLEHKU CUTyalluH, BhIOOpa
BEPHOT'O PEILICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IPU AaHAIN3E pEe3yIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOTro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B PA3jMYHBIX YYEOHBIX CHTYyalUsX, a TaKXKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJOrMU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHUs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEICHUS )KU3HEHHBIX 33/1a4;

YMEHUE pACKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHM:
KU3HbB, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl >KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKLKA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUA KyIbTYpHBIX pactenuii H. U. BaBuiioa), onpenenstb rpaHulbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIO/IEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3alus U IMPOBEACHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMU, OOBSICHEHHME IIOJYYEHHBIX pE3yJbTaTOB,
VICITOJIb30BAHHBIX HAY4YHBIX IOHATUIN, TEOPUH U 3aKOHOB, YMEHHE J€]1aTh BBIBOJIBI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJEIATh CYIIECTBEHHbBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI SHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, WHIAMBUIYAJIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHSI OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUU, IUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HH C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JI0JIeH, COOII0/IEHUsT HOPM IPaMOTHOTO MOBEICHUS B OKpY Karolen
MPUPOJHON cpejie, NMOHUMAaHWE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHoOJI0THHU u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOJIOTIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKUE 3alaud Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAHUE, CIEIUICHHOE HACIEIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPUJIHOTO CKpEIMBaHUS JiA MpeICcKa3aHus HacJleAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE KPUTHUYECKU OIEHWBaTh M HUHTEPIPETUPOBAThH HHGOPMAIIUIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKJIIOYAIOUIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6MoJIOTHYECKyt0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
bubmuoreka [JOK
1 b 2 0.5
HOTIOTI Kak Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U MX OpraHu3aIys 1 bubmorera [JOK
p H https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
MBSHCACATCIRHOCTS [CTIH https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE U MUHAMBUAYATIbHOE Pa3BUTHE 5 | bubnnoreka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh g 0.5 15 bu6mmoreka [JOK
OpPTraHM3MOB ’ ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
CICPBHOC BpEM https:/m.edsoo.ru/7f41292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0,5 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/216c645¢
MeTopI TO3HAHUS KUBOH
npuposl. [IpakTudeckas pabora
2 Ne 1 «Mcrionb30BaHKE pa3InYHBIX 1 0.5 https://m.edso0.ru/2636364b
METOJIOB MPHU U3YUYECHUU
OHOJIOrHYECKUX 00BHEKTOBY
buonornueckue cuCTEMEI,
3 1 https://m.edsoo.ru/ca2lccbe
MIPOLIECCHI U UX U3YUYCHHE
XnMHUYecKni cocTaB KieTku. Bona
4 1 https://m.edsoo.ru/1777ba96
Y MUHEpaJbHBIE COJU
5 benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.edsoo.ru/b54c5a43
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas
abota Ne 1 «M3yuenue
6 P qu 1 0.5 https://m.edsoo.ru/c1d11aca
KaTaJauTHYECKON aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»
7 VrieBonnl. JIunuael 1 https://m.edsoo.ru/5d1cef76
Hyxnennosbie kucnorsl. ATO 1 https://m.edsoo.ru/948bf536
Hcrtopusa u MeTOBI H3yUEHHUS
9 P g ya 1 https://m.edsoo.ru/b3ab8e68

kietku. Kinerounas teopust



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

KieTka xak 1eoctHas Xxusas

10 https://m.edsoo.ru/Sc5ca96a
cucTema
CrpoeHue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KJIETOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OaxkTepuil o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»
12 OOMeH BeecTB WM MeTab0In3M https://m.edsoo.ru/b53dd961
13 dortocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTUYecKuii 0OMeH https://m.edsoo.ru/4a9675c8
JKU3HEHHBIA UK KIETKH.
Henenue knetku. MuTos.
15 Jlaboparopuas padora Ne 3 0.5 https://m.edsoo.ru/6e28ab92
«HaOmroneHne MuUTO3a B KJIETKaxX
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax»»
16 Brocunres benxa. Peatuns https://m.edsoo.ru/Scctbeb5
MaTpUYHOTO CHHTE3a
17 Tpancnsus — 6uocuHTe3 O6enKa https://m.edsoo.ru/396ea3f2
Hexknerounsie (opMbl )KU3HH —
18 https://m.edsoo.ru/8177638b
BHPYCHI
19 @opMBbl pa3MHOXKEHHS OPTaHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO6pazoBanue M pa3BUTHE TOJOBBIX
21 kJeTok. OmIo10TBOPEHHE. 0.5 https://m.edsoo0.ru/6373{7d2

Jlaboparopnast pabota Ne 4



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTrax»

22

23

24

WNHnuBunyanbHOE pa3BUTHE
OpPraHHU3MOB

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIIEI0BaHUS
pu3HaKoB. MoHOrHOpUIHOE
CKpELIMBaHUE

https://m.edsoo.ru/2a4596e4

https://m.edsoo.ru/fc39b86¢

https://m.edsoo.ru/621af1dd

25

JuruOpuaHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HACJIeTIOBaHUS MPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuemieHHOe HaclaeJOBaHue
npu3HakoB. JlaboparopHas padoTa
Ne 5 «M3yueHne pe3ynbTaToB
MOHOTHOPUAHOTO U IUTHOPUAHOTO
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpernapaTax»

0.5

https://m.edsoo.ru/634751fe

27

T'enetuka nona. Hacnegosanue
HpI/I3HaKOB, CHCIINICHHBIX C IIOJIOM

0,5

https://m.edsoo.ru/472b3f35

28

N3menunBocts. Henacnencrsennas
M3MEHYUBOCTH. JIaGopaTtopHast
pabota Ne 6. 3yuenue
MOAUGUKAITMOHHON
M3MEHYUBOCTH, TOCTPOCHUE
BapHAIIMOHHOTO pAJa U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a81bbff1



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1

HacnencrBenHass "3MEHYMBOCTb.
JlaGopaTopHas padora Ne 7.

29 . 1 0.5 https://m.edsoo.ru/b3c33d24
«AHaINU3 MyTali y Apo30QHIIhI
Ha TOTOBBIX MHKpOIIperiapaTax»

30 I'enernka ueyoBeka 1 https://m.edsoo.ru/9a8c8d99
PesepBubIil ypok. O6006111eHHE TTO

31 TeMe «HacnencTBeHHOCTE U 1 https://m.edsoo.ru/879866¢6
W3MEHYMBOCTH OPTraHU3MOBY

32 Cenekius Kak HayKa 1 MPOLEcC 1 https://m.edsoo.ru/fcf6d1d6
M

33 eTOI{HUH FIOCTIDRCHHA CCICKIIHI 1 https://m.edsoo.ru/aeal 7cfc
pacCTeHHI U )KUBOTHBIX
buorexHomorus kKak orpacib

34 1 https://m.edsoo.ru/b94f9a7e
MIPOM3BO/ICTBA

OBILEE KOJIMYECTBO HACOB I10
1 34 0,5 4

I[TPOTPAMME



https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOT'PAMMOBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

ChopMupoBaHHOCTb 3HaHUI O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (HOpPMUpPOBaAHHU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS; O BKJIA/E€ POCCUICKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTrOB B pa3BUTHE OMOJIOIUH; (PYHKIIMOHAIBHOW IPaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1a4d

YMeHHe pacKpbIBaTh COJAEpkKAHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: JKW3Hb, KJIETKA, OpraHu3M; MeTaboim3Mm (oOMeH
BEIIECTB U MPEBpaICHIE YHEPTUH ), TOMEOCTa3 (CaMOpEerysius),
YpOBHEBAsi OPraHU3allus JKUBBIX CHUCTEM, CAMOBOCIPOHU3BEICHUE
(penipoaykiusi), HACIEACTBEHHOCTh, HW3MEHYHBOCTb, POCT U

pa3BuTHE

10 KJIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

1

2

3

4

5

YMenue wu3naratb  OMOJOrMYECKHME TeopuM  (KJIETOYHas,
XpPOMOCOMHas1, MyTalinoHHas ), 3akonbl (I'. Menaens, T. Moprana,
H.W. BaBwioBa) M yweHus (0 LEHTpaXx MHOroodpasus H
MIPOUCXOXKACHUS KyIbTypHbIX pacteHuit H.M. Basuiosa),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BNajeTh METOJaMM HAy4HOTO IO3HaHUS B OHOJOTMU
(HabOIrO/IEHNE U OTTMCAHUE KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUMH;
OpraHM3ainus ¥ TNPOBEACHHE OUOJOTUYECKOTO >SKCIEPUMEHTA,
BBIIBIDKEHHUE THIOTE3bl; BBISIBICHHE 3aBUCUMOCTH  MEXIY
UCCIIEyeMbIMU  BEJIMYMHAMH,  OOBSICHEHHE  IOJIYYEHHBIX
pe3yabTaTOB, HWCIIOJIB30BAHHBIX HAy4YHBIX MOHATHH, TEOpUH H
3aKOHOB; YMEHHUE JieJaTh BBIBOJBI Ha OCHOBAaHUH IOJYYEHHBIX

pe3yIbTaToB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT MU DYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIEeCTB |
MIPEBPAICHUS YHEPTHH B KIIETKE, (POTOCHHTE3a, TUIACTUICCKOTO H

OHEPICTUYCCKOT'O O6M€Ha, XEMOCHHTE3a, MMHTO34, MCI>'I038.,




OIJIOAOTBOPCHUSA, PA3ZMHOXCHUA, HUHAWUBUAYAJIBHOTO PA3BUTHUA

opranusma (OHTOTEHE3)

YMenue NPUMCHATH IIOJMYYCHHBIC 3HAHHUA IJId 00BACHEHUS
OWOJIOTMYECKUX  TPOLECCOB W SIBICHUHM, I HPUHATHA
NPaKTUYECKUX PEUICHHH B MOBCCJHEBHON KM3HM B LEJSX
oOecrieyeHrss 0E30MAaCHOCTH CBOETO 3J0POBbS M 3I0POBbS
OKPY’KarOIIHX JIIOJEH, COOJIFOICHNSI HOPM IPaMOTHOTO ITOBEACHHS
B OKpYXXarollell NPUPOJHOW cpelie; MOHUMaHHe HeOOXOIMMOCTH
UCIIOJIB30BAHUSL  JIOCTHIKEHHH  COBPEMEHHOH  OHONOTMU |

OMOTEXHOJIOTUI ISl PAIIHOHAIEHOTO IPUPOAOIOIH30BAHMUS

YMmenue peuiaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3aJa4Y HaA MOHO- U
I[I/IFI/IGPI/II[HOG CKpCIIMBAaHHC, CIHCIIJICHHOC HaCJICJO0BaHUC,
COCTaBJIAAThb CXCMbI MOHOFI/I6pI/I,Z[HOFO CKPCIIUMBAHUA JJIA

npeaACKa3aHus HACIICAOBAHUA ITPU3HAKOB Y OpIraHU3MOB

YMeHue BBINONHATH J1a00paTOpHbIE W MPAKTHUYECKHE pPadOTHI,
coOnrofarh mpaBuia mpu paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM

o0opyI0BaHUEM

YMenune KPHUTUYCCKU OLICHUBATh u HHTCPIPETUPOBATH
nHPOpPMAIMIO OHOJIOTUYECKOTO  COJEPKaHMs, BKIIOYAIONIYIO
IICEB/IOHAYYHbIE 3HAHMA W3 Pa3IUYHBIX HcTO4YHHKOB (CMU,
HAYYHO-TIONYJIAPHBIE ~ MaTepHajbl);  ITHYECKHE  ACIIEKTHI
COBPEMEHHBIX  HCCIICIOBAaHUNM B  OWOJOTHH, MEIUIIMHE,

OMOTEXHOIOTUH

10

YMeHune co3maBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIC
cooOmieHusi, 0000mas OHOJOTMYECKYI0 HH(POpMALUIO U3
HECKOJIbKUX MCTOYHHMKOB, TPAMOTHO HCIOIb30BaTh MOHSITUWHBIN

arrapar ouosoruu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

buonorus xak Hayka

buonorus — nHayka o xwuBoil mpupone. Ponp Ouonoruu B ¢popMUpOBaHUU
COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK
MeTonsl TO3HaHHWS KUBOM MpHpoAbl  (HAONIOEHUE, SKCIEPUMEHT,
OMKCaHUe, U3MEPEHUE, KIacCH(PUKAIUs, MOJACITUPOBAHUE, CTATHCTUYECKAS

00paboTKa JaHHBIX)

JKuBBIe cCTEMBI B X opranu3anusa

2.1

XKusele cucrembl (OHMOCHCTEMBI) KakK MpEeAMET H3y4eHHs OHOJIOTHH.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue
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3.1

YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-T€HETUYECKU I,
KJICTOYHBIH, OPraHM3MEHHbIH, NOMYJISLHMOHHO-BUAOBOM, 3KOCHUCTEMHBIH,

ouochepHbIi
XUMHUYECKUH COCTAaB U CTPOCHUE KIICTKU

XUMHUYECKUN COCTaB KJIETKH. XHUMHYECKHE AJIEMEHThI: MaKpOAJIEMEHTHI,
MHKpO3JIEMEHTh. Bozma u muHepanbHble BemiecTBa. DYHKUMM BOIBI U

MHHCPAJIBbHBIX BEHICCTB B KIICTKCE. Hozu[epn(aHI/Ie OCMOTHYECKOI0 OanaHca

32
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benku. CocraB u cTtpoeHune 6elKOB. AMUHOKHUCIOTHl — MOHOMEPHI OEJIKOB.
He3amennMble 1 3aMEHUMBbIE aMHUHOKHUCIOTHI. AMHHOKHCIIOTHBIH COCTaB.
YpoBHU CTPYKTYphl O€NKOBOW MOJEKybl (TMEepBUYHAS, BTOpUYHAS,
TPETUYHAash U YETBEPTHUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBa OENKOB.
buonoruueckue pyHKIuu OEIKOB.

®epmeHTsl — Ouonormyeckue Katanmzatopbl. CtpoeHue (Qepmenra:
aKTUBHBIN IIEHTp, cyOcTpaTHas cneunduyHocTs. KopepmenTsl. BuramMuHsl.

OtTnnuus (l)epMeHTOB OT HCOPIraHNYCCKUX KATaJIN3aTOPOB

VYrneBoapl: MoHOcaxapunel (TJIOKO3a, pubo3a ©  JAe30KkcHpubo3a),
aucaxapuibl (caxaposa, JIakTo3a) W Tojucaxapubl (Kpaxmal, TIUKOTeH,
1eJuIr0I03a). bruonornueckue QyHKIUN yriaeBOIOB.

Jlunupel:  TpUraMmepuabl, crepounabl, Gochomunuasl. [wapoduasHO-
ruapodoOHbIe cBoiicTBa. bruonorndeckue GyHkuuu naunuaoB. CpaBHEHUE

Yrji€BOJ0B, OEJIKOB U JIUIIU 0B KaK HCTOYHHUKOB DOHECPTHUU
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3.5

3.6

Hyxneunosbie xucnorel: JIHK u PHK. Hyxneotuasl — MoHOMeEpHI
HYKJIeMHOBBIX KHCIOT. Ctpoenne u pynkuuu JJHK. Ctpoenne n pyHkimm
PHK. AT®: cTtpoenue u GpyHKIHHA

[uronoruss — Hayka o kierke. Kiierounas teopus. Meroasl H3y4eHHs
KJIETOK

Knerka kak wnenoctHast >kuBas cucremMa. OOIue NPU3HAKH KIETOK:
3aMKHyTasi HapyxkHass memOpana, moiekynsl [IHK kak renernueckuit

ammapar, cucreMa cuHTes3a Oenka

3.7

3.8

Tunsl KJIETOK: 3yKapuoTHyeckas U mnpokapuoruueckas. OcobeHHocTH
CTpPOEHHMSI IPOKApUOTHUYECKON KileTkU. Kierounas cTeHka OakTepuid.
CTpoeHue 3yKapuoTUUeCKON KieTKH. OCHOBHBIC OTIWYHUS PACTUTEIbHOM,

JKUBOTHOM ¥ TPUOHOM KJICTKH

[1oBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAIMKC, UX
¢byukuuu. [Tnazmatudeckas meMmOpaHa, e€ cBoiicTBa u pyHkuuu. Lluromnnazma
51 eé OpraHOU/IblI. OnHOMEMOpaHHBIC OpraHoOU /bl KJIETKU:
supomnasMatuueckass  cerb  (OIIC), ammapar [onbku, JTH30COMBI.
[loniyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKU:  MHUTOXOHJPUH,  IUIACTHJBIL.
[IpoucxoxxaeHrne MUTOXOHIPHUM U TuTacTU . Buasl mnactua. HememOpanubie
OpPraHOUbl KJIETKH: PUOOCOMBI, KJICTOYHBIA ILIEHTP, PECHUYKH, KTYTHKH.

CDYHKI_[I/II/I OpraHou 0B KJICTKH. Bxarouenus

3.9

SAnpo — perynsaTopHbli HeHTp KiIeTKH. CTpoeHue sipa: siaepHas 0007I09Ka,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelecTB, N MeTa0OoIU3M. ACCUMUIIAIUS (TIJIAaCTHUECKU 0OMEH) U
TUCCUMUIIALINSA (PHEPTETUYECKUI OOMEH) — IBE CTOPOHBI €MHOTO TIpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelIecTB: aBTOTPO(MHBIN U reTepOTPOPHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U NIPEBPALLEHUN SHEPTUU B KIIETKE

4.2

®orocunre3. CperoBas u TeMHOBass (a3bl QorocuHTe3a. Peakuun
dorocunTe3a. DPpdexTuBHOCTL HoTOCUHTE3a. 3HaUeHHE (HOTOCHHTE3A IS
KU3HU Ha 3emuie. BrnusHue ycnoBuil cpeabl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €T0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTEe3. XEeMOCHHTE3UPYIOITe OaKkTepui. 3HAYCHNE XEMOCHHTE3a IS

JKA3HU Ha 3emiie
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DHepreTHYecKuii 0OMeH B KJeTke. PaciiernieHue BemecTB, BBIICICHHUE U

AKKYMYJIUPOBAHUEC DHCPIrUU B KIICTKE. DTaIbl OHEPICTUYICCKOTO oOMeHa.




I'mukomus. bpoxenue u ero Buabl. KuciopoaHoe oOkucieHue, WU

KJIETOYHOE JbixaHue. DPPEKTUBHOCTh SHEPreTUUECKOro 0OMeHa

4.4

Peakumun matpuuHoro cunresza. ['enermueckass unpopmamms u JIHK.
Peanuzamus reneTnyeckoi HHGOpMAIIMK B KJIETKE. | @eHeTUUECKHit KOJT ¥ €ro
cBoiictBa. Tpanckpuniusa — wmatpuunbiii cuHte3 PHK. Tpancmsaums —
Oouocunre3 Oenka. KonmupoBanme amMuHOKHCIOT. Ponbs pubocom B

onocuHTe3e Oenka

4.5

Hexnerounsie ¢popmbl )xu3HH — BUpYCHL. McTopust oTkpeiTus Bupycos (/1.1.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
BUpycamu. Bupyc ummyHonedunmra yenoeka (BUY) — Bo3Oynutens

CIINda. ITpodmrakTrka pacpoCcTpaHeHUsI BUPYCHBIX 3a00JIeBaHUM

Pasmuoxenne n HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounblii 1K, WM KU3HEHHBIA MUK KiIeTku. MHTepdaza u MHUTO3.
[Tpoueccrl, mporekaromme B uHTepdaze. Pemmukamus — peakuus
maTtpuuHoro cunresa JIHK. Ctpoenue xpomocom. XpOMOCOMHBII HAO0Op —
KapuoTurl. JIMNaouJIHBIH W  TalUIOMJIHBIM  XPOMOCOMHBIE  HaOOPBI.
Xpomatuzsl. LluTomornyeckue OCHOBBI Pa3MHOKEHUS U MHIUBUAYAIbHOTO
pPa3BUTHUSI OPTaHU3MOB.

Henenne knerkn — muto3. Craguu murosa. IIpoueccel, npoucxoasiine Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Buapbl Oecrnionoro
pPa3MHOXEHHS: JIEIEHNE HaJBOE, TTOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHMe,  BEreTaTMBHOE  pa3sMHOXKEHHME.  VICKyccTBEHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU

5.3

[TonoBoe pa3zMHOXKEHUE, €r0 OTIMYUS OT OECIOI0rO.
Meiio3. Cranuu Mmerioza. I[Ipoueccsl, npoucxonsiiyue Ha CTaaAusIX Meo3a.
[ToBenenue xpomocoM B Meiiosze. Kpoccunrosep. buonornueckuii cMbici 1

3HaYeHNe Meno3a
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5.5

l'amerorenes — mnpouecc 00pa3oBaHUSI MOJIOBBIX KIJIETOK Yy KHUBOTHBIX.
[TonoBbie xene3pl: ceMeHHUKHM W suyHUKUA. OOpa3oBaHHWE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CepMaTo30u, SHIEKIeTKa) — CliepMaToreHes3 u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.
OmnonotBopenue. [TapreHorenes

WnpuBunyanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(omOpuorene3). Jrtambl SMOPHOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX

JKUBOTHBIX: JIpOOJIEHHE, racTpynisauus, opraHoreres. [loctamOpuoHaibHOE




pasBuTHE. THUIBI MOCTAIMOPHOHAIBHOTO pA3BUTHUSA: MPSMOE, HEMPsAMOE
(munHOYHOE). BnusHMe cpelnpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI,
CHOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pasBurue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTHb OPraHN3MOB

6.1

IIpenmer u 3amaunm reHetuku. lcropus pa3BuTHs TeHETHKH. Bxiag
POCCHMCKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE TI'CHETUKU. MeTo.bl
IFeHETUKU  (TMOpPUAOJIOTUYECKUH, [MTOT€HETHYECKUH, MOJEKYJISPHO-
reHeruueckuil). OCHOBHbIE TEHETMYECKHE TNOHATUA. ['eHeTnueckas

CHUMBOJIMKA, UCIIOJIb3YCMasd B CXEMaAX CerH_[I/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJeI0OBaHUs IIPU3HAKOB, YyCTAaHOBJICHHBIE |. MeHenem.
MonoruOpuaHoe CKpelrMBaHue. 3aKOH eAuHO000pa3us THOpPUI0OB TIEPBOTO
nokosneHus. [IpaBmino momMuHHpoBaHMs. 3aKOH PACHICTITICHHUS MPU3HAKOB.
['unore3a unctoThl ramet. [10JIHOE U HETOJIHOE JOMUHHPOBAHUE.

JluruOpunHoe  CKpeliMBaHWE. 3aKOH HE3aBHCHMOTO  HACJECIOBaHUS
IMPU3HAKOB. HI/ITOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIUMBaHMs.
AHnanusupyroniee  CKpeliuBaHue. Vcnosip3oBaHHME — aHATU3UPYIOIIETO

CKpPCIIUBAHUA OJIA OIIPCACIICHUSA I'CHOTHIIA ocobu

CueruieHHOe  HaciefoBaHue Tmpu3HakoB. Pabora T. Moprana mno
CIICTUICHHOMY HACIICJIOBAaHUIO TEeHOB. HapyiieHue cIHeryieHusl T'eHOB B
pe3ysbTare KpPOCCHHTOBepa. XPOMOCOMHAs TEOpPHUS HACIEACTBCHHOCTH.
['eHeTHYecKue KapThI.

['eneruka mona. XpoMOCOMHOE OIpe/ieJieHHe MoJia. AYTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBIEC U TeTeporaMeTHbIe OpraHu3Mel. HaciienoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3mMeHunBOCTD. Buner M3MEHUYUBOCTHU: HEHACJIeJICTBEHHAS u
HacyieCTBeHHas. Poib cpenbl B HEHACIEICTBEHHOM W3MEHYMBOCTH.
XapakTepucTuKa MOIM(PUKATMOHHON U3MEHYMBOCTH. BapuaiioHHsIi psia u
BapuallMoHHas Kpuasd. Hopma peakumm npusHaka. KommdecTBeHHbBIE U
KayeCTBEHHbIE  IMPU3HAKM M  UX Hopma  peakuuu.  CBoiicTBa

MOAU(UKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennasi, WM T€HOTHIIMYECKas, M3MEHUYMBOCTL. KoMOMHaTHBHAS
M3MEHUYUBOCTh. Mei03 W TMOJIOBOH MpollecC — OCHOBAa KOMOWHATHBHOMU
W3MEHYUBOCTH. MyTalmoHHass M3MeHYHBOCTh. Kiaccudukarus myranuii:

TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yactota u IMPUYIUHBL MYTaI_[I/II\/’I.




Myrarennsie (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSA0B B HACIIEACTBEHHOU

nm3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T'€HETUKH
YyelloBeKa: ~ IeHEAJIOTMYeCKUd,  OJIM3HELOBBbIM,  IIUTOT€HETUYECKHil,
OMOXMMHYECKHIA, MOJIEKYIIpHO-TeHeTuYecKuil. COBpEMEHHOE OIpeIeIeHH e
FEHOTHIA: TMOJHONEHOMHOE CEKBEHHPOBAaHUE, T€HOTHUIIUPOBAHHE, B TOM
grcie ¢ momotbto [TI[P-ananmn3a. HacnencteeHHbIe 3a001€BaHMs YEITOBEKA:
reHHble 00JIe3HU, OOJIE3HU C HACJIEICTBEHHOW MPEApacroIoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruueckue U TeHEpaTUBHBIE MYTAllUH.
[punuunsl 370poBOro o0pasza KHU3HH, AWATHOCTUKH, MPO(PUIAKTHKH MU
JICUCHUS TeHETUYECKUX 0ose3Hel. Menuko-reHeTuuecKoe
KOHCYJIbTUPOBAaHHE. 3HAYECHUE MEIULIMHCKON T€HETUKH B MPEJOTBPALLEHUN

1 JICUEHUH IT'eHETUYECKUX 3a00JIeBaHMIl YeI0BEKa
CeJ’IeKHI/Iﬂ OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Ceneknusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIMH U JOMECTUKALIUS.
VYuenne H.U. BaBuioBa o meHTpax NPOUCXOXKICHHUS M MHOTO00pa3us
KYJbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOKICHUS JOMAIIHUX >KHUBOTHBIX.

Copr, nopoaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METO/bI CeNeKIMU. MaccoBbli U MHIUBUAYaJIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEHKA JKCTEpbepa. bianzkopoacTBeHHOE
cKkpemBanne — MHOpuauHT. Yucras nuaus. CKpemyuBaHUue YUCTHIX JTMHHMA.
l'erepo3uc, wnm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. McKycCTBEHHBIN
MYTareHe3 U IOJIy4EHHUE MOJUIIIOUI0B. JIOCTHIKEHUs CEIIEKIIUN PACTEHUH,

JKUBOTHBIX © MUKPOOPTraHN3MOB

bruortexHonorust kak OTpacib NPOW3BOACTBA. ['€HHas MH)KEHEpHUs. JTalbl
co3nanus pekomOuHanTHOM JIHK u Tpancrennsix opranuzmosn. Kierounas
nHxkeHepusa. Kierounele KynbTypbl. MEUKPOKIIOHAJIBHOE Pa3MHOKECHHE
pacteHnid. KnoHnpoBaHHE BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3SIHCTBEHHBIX
OpPraHu3MOB. DKOJOrH4Yeckue u atudeckue npooduemsl. 'MO — renerudecku

MOAUGPUIIIPOBAHHBIE OPTAHU3MBI




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u np.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o61iectBo «31arenbeTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

bubmmoreka [IOK

https://m.edsoo.ru/7f41¢292

AHTpOTNOTEeHE3.pY

https://clck.ru/3CtSk6
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