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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIINX LENAX U
MPUHLHNNAX, XapAaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOTo oOrmiecTBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorusy», omnpeaenser o005A3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CHCTEM Pa3HOI'O PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKH
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO 00ecIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIIOCOOHOCTH aJanTHUPOBAThCS K HW3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHW3allid M HBOJIIOLUH, CO31AET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOTO MBILUIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buosiorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOJA0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW /1711 (pOPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. Metoasl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TMYHBIX dKU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIMMUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH U TOJIXOJIOB K M3YyYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YCeHHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenusi OMoa0ruu Ha 6a30BOM YPOBHE CPETHETO 001Iero 00pa3oBaHus
orBoauTcs B 10 kitacce — 34 vaca (1 gac B HeZeIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3iIUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpTraHU3aAIIU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOIEHCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxieHne MUTOXOHJpUW W Tactuh. Bunabl mactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHHs KIETOK PACTCHMUIA,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peaknuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCUHTE3UPYIoIe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnuTenbHOE dhochopunupoBanue. D¢ heKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacreHuid, XUBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbd nukin Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WX SKU3HEHHBIM 1uki kieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOXKEHHMS W  WHIUBUIYAIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Buasl 6ecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHui», «Jlenenne xkietku Oaktepuity, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «KapuoknuHes B KIETKaxX
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Ponb nuronorun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel raMeT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUTSL OTIpEIICHHsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOcOMBI. ['omMoraMeTrHeie W rereporaMeTHble oOpraHusMbl. HacnepgoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoOHHbIN psi U BapUallMOHHAS KPUBAs.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoOIecC — OCHOBA KOMOWHATHBHOMW
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKH, MPOPUITAKTUKHA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPELLMBAHUSY, «Meio3s»,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jposoduna» (Hopma, MyTtauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOunantHod JIHK wu tpaHcrennsix opranuszmon. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITIPOBAHHBIE OPTraHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. IBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHbBIE PACTEHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKLIMM PAcTEHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa W OMNbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIpaBIICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNIATh COOCTBEHHYIO TIIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONLIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHWS 3HAYCHHS OHOJIOTMHM B IIO3HAHWM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTEIISIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpPa30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIEHKM HMX BO3MOXHBIX TIOCIEACTBUNA IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOINOIb30BaHUEM  (COONIOACHUE  TpaBWil  TMOBEACHHS B MPHUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHNUN PALMOHATIBHOTO HAYYHOT'O MBINUIEHUS, CO3[JaHUU LIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU AJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOH JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUu(PUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHWS W  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeCTBHSA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUSI (PAKTOB U SIBICHUMN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PELICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJACTh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOIUTh apTyMEHTHl MJisl J10Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aNPOCHl W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3nUecKue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YIeOHOU 3a/1a4;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MpoOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEAIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKUM U CBOEBPEMEHHO IPUHUMATL PEIICHHsS II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOCHUs ydeOHoOro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUA O MECTE U PO OMOJOTUU B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYHUICCTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3I0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYXKAIOIIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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MHOYPOUYHOE ININTAHUPOBAHUE
10 KUIIACC —texnnuyeckuii npopuib

KoanuecTBO 4acoB

Jara
Ne i/l Tema ypoka Konrpounubie IIpakTHueckue dakTHUeCKan
Bcero U3y4YeHus
padoTshI padoThbI AaTa

1 Buosnorus B cucreme Hayk 1 03.09
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1

2 P P 1 0.5 10.09
«Hcronp30BaHue Pa3TUIHBIX METOIOB TIPU
M3y4EeHUU OMOJIOTHUECKUX OOBEKTOBY
buonoruueckue CUCTEMBI, MPOIIECCHI U UX

3 1P 1 17.09
U3y4eHUe
XUMHUYECKUI cOCTaB KJIeTku. Boga u

4 1 24.09
MUHEPATBHBIC COJTU

5 benku. CoctaB u cTpoeHue 0eIKoB 1 01.10
®epMeHTHl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1

6 «M3yueHne KaTaIMTUIECKOM aKTUBHOCTH 1 0.5 08.10
dbepMeHTOB (Ha IprUMepe aMUIIa3bl WK
KaTasa3bl)»

7 VYrnesoasl. Jlunuast 15.10

8 Hyxnennossie kucnotsl. ATO 1 22.10
Ucropus u MeToabl U3y4eHUs KIETKU.

9 1 05.11
Kierounas teopus

10 KieTka xak mesocTHas )XuBas CHCTEMA 1 12.11
CtpoeHue dyKapuoTUUECKOM KIETKH.

11 P yrap 1 0.5 19.11

JlaGopatopHas pabota Ne 2 «M3ydenue




CTPOCHHUSI KIETOK PaCTeHUM, KUBOTHBIX,
rpu0OB 1 OaKTEpHii 0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE)»

12 OOMeH BemecTB Wik MeTaboIn3M 26.11
13 ®orocuHTe3. XeMOCHUHTE3 1 03.12
14 DHepreTudeckuii 0OMeH 10.12
Ku3HeHHBIN MK KISTKU. [{enenue
kieTku. Muros. JlabopatopHas padora Ne 3
15 «Habmoieane MUTO3a B KIIETKaX KOHYHUKA 1 0.5 17.12
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO 1 94,12
CUHTE3a
17 Tpancnsnus — OnocuHTe3 Oenka 1 14.01
18 Hexnerounsie ¢hopmMbl )KU3HH — BUPYCHI 1 21.01
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB 1 28.01
20 Meiios 1 04.02
OO0pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIETOK.
21 OmtonorBopenue. Jlabopatopnas padora Ne 1 05 11.02
4 «/3yueHne CTpOEHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpOIpenapaTax»»
22 NuauBuayalbHOE pa3BUTHE OPraHU3MOB 1 18.02
23 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U 1 95 02
U3MEHYHNBOCTH
24 3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB. 1 04.03
MoHorubpuaHoe CKperuBaHie
o5 JurnbpuaHoe cKpemmuBaHue. 3aKoH 1 11.03

HE3aBUCUMOTI'O HACJICAJOBAaHUA IIPU3HAKOB




26

27

CueruieHHOE HacJeI0BaHUE PU3HAKOB.
JlaGopaTtopHas pabora Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JTUTUOPUITHOTO CKPEIIUBAHUS Y IPO30(DHIIBI
Ha FOTOBBIX MUKPOITpETiapaTax»

I'enernka nona. HacnenoBanue npu3HaKkoB,
CLETUICHHBIX C IOJIOM

0.5

18.03

25.03

28

H3menunBocTs. Henacnencreennas
M3MEHYMBOCTb. JIJabopaTopHas padota Ne 6.
Nzydenune MmonupukamoHHON
W3MEHYUBOCTH, TIOCTPOCHUE
BapHAIIMOHHOTO PsZia U BapHAIlHOHHOM
KpUBON»

0.5

08.04

29

HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopHnast pabora Ne 7. «Ananus
MyTanui y qpo30(uiIbl Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

15.04

30

31

32

T'e”eTnka yenoBeka

PesepBHblit ypok. O000111€HNE 110 TEME
«HacnencTBeHHOCTh U HI3MEHYUBOCTD
OpTaHU3MOB»

Cenexuus Kak HayKa U MpoLecC

22.04

29.04

07.05

33

34

MGTO,[[BI N JOCTHUIKCHUSA CCICKIIMHN paCTeHI/Iﬁ
" ) KUBOTHBIX

buorexnonorus xak OTpaciib MIPOU3BOJACTBA

14.05

21.05

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




MHOYPOUYHOE ININTAHUPOBAHUE
10 KIIACC -rymaHuTapHbIi Npopuiib

KoanuecTBo 4acoB

JlaTa
Ne i/l Tema ypoka Konrpoabnbsie IIpakTHueckue daxkTHUyeckas
Bcero U3y4YeHUs
padoThI padoThI AarTa

1 Buosnorus B cucreme Hayk 1 04.09
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckas padorta Ne 1

2 P P 1 0.5 11.09
«Hcronp30BaHue Pa3TUIHBIX METOIOB TIPU
M3y4eHUU OMOJIOTMUECKUX 0OBEKTOBY
buonoruueckue CUCTEMBbI, MPOIIECCHI U UX

3 1P 1 18.09
U3y4eHUe
XUMHUYECKUI cOCTaB KJIeTku. Boga u

4 1 25.09
MUHEPATBHBIC COJTU

5 benku. CoctaB u cTpoeHue 0eiIKoB 1 02.10
DepMeHTHl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1

6 «M3yueHne KaTaInTUIECKOU aKTUBHOCTH 1 0.5 09.10
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTajas3bl)»

7 VYrnesoasl. Jlunuast 16.10

8 HyxnennoBsie kucnotsl. ATO 1 23.10
Hcropus u MeToab! U3ydeHUs KIETKH.

9 1 06.11
Kierounas teopus

10 KieTka xak mesocTHas XuBas CHCTEMA 1 13.11
CtpoeHue dyKapuoTUUECKOM KIETKH.

11 P yrap 1 0.5 20.11

JlaGopatopHas pabota Ne 2 «M3ydenue




CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX,
rpu0OB 1 OaKTEpHii 10 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMUCAHUE)»

12 OOMeH BemecTB Wik MeTaboIn3M 27.11
13 ®orocuHTe3. XeMOCHUHTE3 1 04.12
14 DHepreTudecKuii 0OMeH 11.12
JKu3HeHHBIN MK KISTKU. [lenenue
kIeTku. Muros. JlabopatopHas padora Ne 3
15 «Habmoieane MUTO3a B KIIETKaX KOHYHUKA 1 0.5 18.12
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO 1 95 12
CUHTE3a
17 Tpancnsus — OnocuHTe3 Oenka 1 15.01
18 Hexnerounsie ¢hopmMbl )KU3HH — BUPYCHI 1 22.01
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 1 29.01
20 Meiios 1 05.02
OO0pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
21 OmtonorBopenue. Jlabopatopnas padora Ne 1 05 12.02
4 «/3yueHue CTpOEHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpOIpenapaTax»»
22 NuauBuayalbHOE pa3BUTHE OPraHU3MOB 1 19.02
23 ['eHeTHKa — HayKa O HACJIEJCTBEHHOCTH U 1 26.02
U3MEHYHNBOCTH
24 3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB. 1 05.03
MoHorubpuaHoe CKperuBaHie
o5 JurnbpuaHoe cKpemmuBaHue. 3aKoH 1 12.03

HE3aBUCUMOI'O HACJIICAJOBAaHUA IIPU3HAKOB




26

27

CueruieHHOE HacJeI0BaHUE PU3HAKOB.
JlaGopaTtopHas pabora Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JTUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(PHIIBI
Ha FOTOBBIX MUKPOITpErapaTax»

I'enernka nona. HacnenoBanue npu3HaKoB,
CLETUICHHBIX C IOJIOM

0.5

19.03

26.03

28

H3menunBocTs. Henacnencreennas
U3MEHYMBOCTb. JIJabopaTopHas padota Ne 6.
Nzydenune MmonupukamoHHON
W3MEHYUBOCTH, IOCTPOCHUE
BapHAIIMOHHOTO PsiZia U BapHAIlHOHHOM
KpUBON»

0.5

09.04

29

HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtophnast pabota Ne 7. «Ananus
MyTanui y qpo30(uiIsl Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

16.04

30

31

32

T'e”eTnka yenoBeka

PesepBHblit ypok. OGo0111eHNE 110 TEMe
«HacnencTBeHHOCTh U HI3MEHYUBOCTD
OpTaHU3MOB»

Cenexuus Kak HayKa U MpoLecC

23.04

30.04

07.05

33

34

MGTO,[[BI N JOCTHUKCHUSA CCICKIINHN paCTeHI/Iﬁ
" ) KUBOTHBIX

buorexnonorus xak OTpaciib MIPOU3BOJACTBA

14.05

21.05

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34










IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupoBaHHOCTh 3HAHUN O MECT€ WU POJIM OUOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIAJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBEHON TPAaMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOTyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMeHnue uznarate OMOJIOrHYECKHUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpas3wsi M TMPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIUWBHUIYAJIbHOI'O pa3sBUTHA

opranusma (OHTOT'€HE3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJENIOBaHUI B OHOJIO0rUM,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHbIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001mass 6MOIOrNYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA
1 Buornorus kak Hayka
11 buonoruss — Hayka o xuBoil mpupone. Ponp Ouonorun B (QopMHpOBaHUHU
' COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTeMa OMOJIOIMYECKUX HAyK

Mertoabl MO3HAHMS KUBOW HpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, OIHUCAHMUE,

1.2 U3MepeHue, KiaccupUKalus, MOJCIMPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX )

2 JKuBble crcTeMBI M UX OpraHU3aLus

51 XKussle cucremsl (6uocucTeMbl) Kak MpeaMeT u3ydeHus ouonoruu. CpoiicTBa

OMoCHCTEM M UX pazHooOpas3ue




2.2

YpoBHM OpraHu3alii OHOCHUCTEM: MOJICKYJISPHO-TEHETHYECKUH, KIIETOUYHBIH,

OpraHU3MEHHBIH, MOMYISIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMHUYECKUA COCTaB KJIETKM. XUMHUYECKUE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHKpOdJIEeMeHThl. Bojga u  MuHepanbHble BemecTBa. @OYHKIMU BOABI U

MHHEPAIbHBIX BEIICCTB B KIICTKE. Hozmepn(aHI/Ie OCMOTHYECKOro Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEIKOB.
He3zameHuMble M 3aMEHUMbIE AMHUHOKHUCIOTHL. AMHHOKHUCIOTHBI COCTaB.
YpOBHH CTPYKTYpHI O€IKOBOI MOJIEKYIBbI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buomormyeckue
dbyHKIIMH OETTKOB.

®depMmeHTHl — Ouosnoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas coenuduuHoctb. Kodepmentsl. Buramunel. Otinuus

(EepMEHTOB OT HEOPTAHMYECKUX KATAIM3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (IJIIOKO3a, pu003a U J1€30KCUpH003a), Aucaxapuabl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (KpaxMai, TJIMKOTEH, IIeJUTI0II03a).
buonornveckue GyHKIUU YIIIEBOIOB.

Jlurmuapl:  TpUTIMUEpUABI,  cTepouabl,  Qochomunuael.  [mapoduisHO-
rupodoOHbIe CcBoOMcTBa. buonormueckue ¢yHKimu JmnuaoB. CpaBHEHUE

YrijieBo40B, OEJIKOB U JIUIIU 0B KaK HCTOYHHUKOB SHCPIruu

3.4

3.5

3.6

Hyxnennoseie kucnorsl: [JHK n PHK. Hykneornibl — MOHOMEpBI HyKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU
[MuTonorus — Hayka o kietke. Kinerounas Teopus. MeToibl H3ydeHUs KIETOK

Knerka kak nenoctHas jxuBas cucrema. OOuiye MpU3HAKM KIETOK: 3aMKHYTas
HapyxHass memOpaHna, moziekynsl JJHK kak renernueckuii ammapar, cuctema

cuHTe3a OeKa

3.7

3.8

Tunsl KIeTOK: yKapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckoil  kinerku. Kiierounas crenka Oaktepuil.  CTpoeHue
9YKApHOTHYECKOM KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOU, >KUBOTHOM H

IpUOHOM KIIETKU

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, INIMKOKAIMKC, HX
¢byukumu. [InazmaTnueckas meMOpana, e€ cBoiicTBa u pyHkuuu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOIIIa3MaTHYecKasi CETh
(OIIC), ammapar T'ombmku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOMIBI KIIETKU:
MUTOXOHJAPUH, Iactuabl. [IponcxoxkneHne MHUTOXOHIPUHA W IUIacTHA. Buabl

wiactua. HememOpaHHble OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,




PECHUYKH, KIyTUKUA. DYHKIIMY OPraHOUI0B KJIETKU. BriroueHus

3.9

3.10

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sifepHas 000JO0uKa,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

TpaHcnopT BELIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKHU

4.1

4.2

4.3

OOMeH BemIecTB, WM METa0O0IM3M. ACCUMMISAIMS (IUIACTUYECKUH OOMEH)
JTUCCUMIJISALINS (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €AMHOIO Ipoliecca
MeTabosm3ma. Tumpl oOMeHa BEeeCTB: aBTOTPOMHBIA M reTepoTpodHbIid. Pob

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIETKE

dotocunTe3. CBeroBast U TeMHOBasi ¢a3bl porocuHTe3a. Peaknuu poTocuHTe3a.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JJIs JKU3HH Ha 3eMiie.
Brusiaue ycrmoBuit cpembl Ha (POTOCHHTE3 U CIOCOOBI TOBBINICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

JKA3HU Ha 3emiie

OHepreTnyeckuii oOMeH B KieTKe. PaciiemnyieHue BeLIeCcTB, BbIIEIEHUE U
aKKyMYJIMPOBaHUE »JHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxxenue u ero Buasl. KHCIOpOIHOE OKHUCIIEHHE, WM KJIETOYHOE

npixanue. DPGHEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

Peakiiun marpuunoro cunrtesa. I'enernueckas undopmanus u JJHK. Peanuzamms
reHeTuyeckol uHpopmanuu B kieTke. ['eHeTHMYecKMi KOA W ero CBOMCTBA.
Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amunokuciot. Ponbs pubocom B OuocuHTe3e Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropus oTkpeiTusi Bupycos (/.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3dyaurtens CIIN/da.

[TpodunakTrka pacrpocTpaHeHHs] BUPYCHBIX 3a00J€BaHUIMA

PasMHOkKEeHME 1 HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounsii 1uKiI, WM SKU3HEHHBIM LMK KieTku. MHTepdasza u muTO3.
[Ipoueccrl, mporekaromue B WHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBII Habop — KapHOTHIL.
JIMUIIONAHBIE W TalJOUJIHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHUIBL.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHUS U WHIUBUAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsuiye Ha

Pa3HBIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a




5.2

5.3

@®opMbl pa3MHOXKEHHsI OpraHM3MoB: Oecronoe W mojoBoe. Buasl Gecmonoro
pPa3MHOXXEHHUA: JEJIEHHE HaJABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC NI CCICKI NN

[TonoBoe pa3MHOXEHHUE, €r0 OTINYHUS OT OECITOI0rO.
Meito3. Craguu Meiio3a. Ilporecchl, mpoucxonsiive Ha CTaausIX Meio3sa.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuid CmbICI U

3HaYEeHUE MEN03a

5.4

5.5

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [loi0BBIE
JKelle3bl: CeMEHHUKH M AnYHUKU. OOpa3oBaHUe U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUleKIIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS SAMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHUE
(amOpuorenes). Drarbl SMOPHOHATBHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisinus, opraHorenes. [locramOproHansHOe pa3BuTHE. THITHI
MOCTAMOPHOHAIILHOTO Pa3BUTHS: MPSAMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOTEHE3 IBETKOBOTO PACTEHUS: CTPOCHHIE CEMEHH,

CTaluu pa3sBUTHUA

6.1

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

[Ipeamer u 3agauu reHeTuku. Vicropus pa3BuTusi TeHeTHKU. Bkian poccuiickux
U 3apyOexHBIX y4Y€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHETHKHU
(ruOpUAOIOTUUECKHH, IUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETHYECKUH ).
OcCHOBHBIE TEHETHYECKHUE TOHATUS. | eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIE [. MeHnenem.
MonorubpuaHoe ckpeniuBaHue. 3aKoH eAMHOOOpa3uss TUOPHUIIOB TMEPBOTO
nokosjeHus. [IpaBuiio JTOMUHUPOBaHUSA. 3aKOH PACIICIUICHUS] TPU3HAKOB.
I'unoresa unctorsl ramet. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACIIEJOBAHMS TPHU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEe
CKpemuBaHue.  Mcrmonp30BaHWE — AHAIM3UPYIOLWIETO  CKPENIMBAHUA  JJIsS

oTpesieNIeHUs] TEHOTHUIIa 0COON

6.3

CuemnnieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuernjieHHOMY
HaclleIoBaHUIO TeHoB. HapymieHuwe cuemuieHuss TE€HOB B pe3yibTare
KpOCCHHroBepa. XpOMOCOMHAasi TeOpusi HacleACTBEHHOCTH. ['eHernueckue

KapThl.




I'enernka nona. XpoMOCOMHOE ONIpeleNeHHE Mojia. AyTOCOMBI M TIOJOBbBIE
XxpoMocoMbl. ['oMorameTHble M rereporamMeTHble opraHusmbl. HacnepoBanue

IIPHU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHIbl M3MEHYMBOCTH: HEHACJICACTBEHHAs M HACJICICTBEHHAs.
Pone cpenpl B HEHAcIENCTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIUGUKAMOHHON HW3MEHYMBOCTU. BapuanuoHHBIA psii M BapHalLlMOHHAs
kpuBas. Hopma peaknum npusHaka. KosmdecTBeHHbIE M KaueCTBEHHBIC

MPU3HAKH U UX HOpMa peakuuu. CBOHCTBA MOU(UKAITMOHHONW N3MEHUUBOCTH

6.5

HacnencTBenHasi, WM TEHOTUIMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHAs
W3MEHYUBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTannoHHas u3MeH4YuBOCTh. Kilaccubukauus wmyTanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBCHHON n3MeHunBoct H. M.

Basuiiosa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOIbI TE€HETUKH
YenoBeKa: reHeaJOTHYeCKuH, OJIM3HELIOBBIH, UTOT€HETUYECKUH,
OMOXMMHYECKUN, MOJEKyIsipHO-TeHeThuYecKuil. CoBpeMEHHOE OIpeeNieHUue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomotpto [Il[P-ananu3a. HacnencrBennsie 3a0o0sieBaHUSI 4YETOBEKA: T'EHHBIC
00se3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEeapacoioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaThueckue M TeHEpaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO
oOpaza KW3HM, JAUATHOCTUKH, TPOPWIAKTUKA U JICYCHUS TEHETHUUECKHX
Oone3Hel. MeauKko-TeHeTHUYeCKOe KOHCYJIBTHPOBAHUE. 3HAUCHUE MEIUITMHCKOU

TCHCTUKHU B IIPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUYICCKUX 3a00JIeBaHUI YeI0BEKa

7.1

CGJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi Kak Hayka M TpoLecC. 3apOKICHUE CEIEKLUUU U JIOMECTHUKAIIUS.
VYuenne H.M. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOTooOpasus
KyJIbTYpHBIX pacTeHHui. LleHTpbl MpOUCXO0XKAEHHs TOMAIIHUX >KUBOTHBIX. CopT,

opo/ia, IMITaMM

7.2

7.3

CoBpeMeHHbIE METObl CeNEeKIUU. MaccoBbli M WMHIAUBUIYaIbHBIH OTOOpPHI B
CEJIEKIIMM DPAcTeHUH M KMBOTHBIX. OIleHKa sKcTepbepa. bim3koponcTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JIMHUU.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tulpuamszanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
[IOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEIIEKIUU pPACTEHWM, >KUBOTHBIX H

MHUKPOOPTaHNU3MOB

buorexHomorus Kkak oTpacCiib MIpPOU3BOIACTBA. I'enanas HHXKCHCPUS. OTaIbl

coznanust pekomOuHantHoil JIHK wu TpaHcrennsix opranu3moB. Kierounas




umwxkeHepus.  Kiierounsle  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHHE
pactenui. KioHupoBaHME  BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3UCTBEHHBIX
OpraHU3MOB. DKOJIOTMUECKHE W dTHdyeckue mnpoosembl. MO — reHeTHuecku

MO,I[I/I(bI/IHI/IPOBaHHBIC OpraHu3Mbl

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

[Ipenmernas nunus «JIuaus xuzan» s 10 knacca nox penakiueid B.B. [Taceunuka,
uznatenbetBo «lIpocBemenuey 2022r. OcHoBHoM yueOHUK. bruonorus. 10 knacc. [Taceunuk
B.B., Kamenckuii A.A., Pyouos A.H. u ap. / [lox pen. [laceunuka B.B. 2022 r /M.

((HpOCBeH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

[Ipeamernas muaus «Jlunus xxu3an» it 10 knacca non penakuueid B.B. Tlaceunuka,
u3narensbcTBo «lIpocsemenne» 2022r. OcHoBHOM yueObHuK. bruonorus. 10 knacc. [Taceunuk
B.B., Kamenckuit A.A., Py6nos A.H. u np. / [lox pen. [Taceunuka B.B. 2022 r /M.

«IIpocsemenne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://www.shio.info/

http://bio.1september.ru/

https://lecta.rosuchebnik.ru/shop/catalog?query=%D0%B1%D0%B8%D0%BE%D0%BB%D0

%BE%D0%B3%D0%B8%D1%8F
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