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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€J€H, COJIepKaHUs, pE3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILendx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszieraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI YyUEOHOr0 Marepuaia ¢ y4eéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMme mo OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W IPEIMETHBIM PpE3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbIi YpPOBEHb) pean30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTWH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJICHUS, IPEACTABICHUI O 310POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karolled MPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKH HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeco00pa3HOro TMOBEACHUS B OKpYyXarolled MNpUpoAHON cpeae, aHaliu3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIieueHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEACTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLMUH, CO3TAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHMS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUIEHHS, HEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaromuxcs. M3ydyenne 6uonmorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX H HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme Io
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPbIM O0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIONME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIs1 (POpMUPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU NPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buosorus» Ha 6a3oBOM
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHME OO0YyYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWiIaX, CIYKAIIUX OCHOBOM
U1t POPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEHW B MPOIECCE aHallh3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroummxcst oO0meil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHATH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbBITA, IOJYYECHHBIX IPU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKAEHHOCTU B BO3MOKHOCTH TO3HAHHUS UYETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHhI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MIPUMCHEHHUE MMPUOOPETEHHBIX 3HAHUK U YMEHHUM B MIOBCEAHEBHOM JKM3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYIKAIOIIEN cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE MEp NPO(HIaKTUKA
3a00J1eBaHU M.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Onoaoruu Ha 6a30BOM ypOBHE CPETHEro 001Iero o0pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW PUPOIbI (HAOIIOICHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJAETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpPTaHU3AIUU OMOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpAIBHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CcBoiicTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U Mojucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOA0B, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUHU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. OcoOeHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBolicTBa v pyHKIuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranousl kietku: JIIC, ammapart ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxaeHue MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PHUOOCOMBI, KIIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpaUu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OellKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

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

JlabopaTopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEeH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B TMOHUMaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BEIIeCTB, BBIJICICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['enermueckas wuHpopmauus u JHK.
Peanuzanust reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMUHOKUCIOT. Ponb pubocom B
onocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HN — BUpYChl. ctopust oTkpeiTust Bupycos (/1. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduimra yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Crpoenue JHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-aninkanuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemasi ruOEIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKnil CMBICT U
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie *keje3bl: CEMEHHUKU M SUYHMKUA. OOpa3zoBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SUIEKJIEeTOK U crepMaro3ouoB. OIUIoA0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpysiius, opraHorene3. [loctamOpuoHambHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsiMoe (IMUYMHOYHOE). BrusHue



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

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumet U cxembl: «DopMmbl pa3MHOKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pactenmity, «J/lemenue kieTku Oaktepuit», «CTpOEGHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Metiosy, «IIpsiMoe U HenmpsiMoe pa3BUTHEY, «l 'aMeTOreHe3 y MJIECKONMUTAIOUINUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOTIUTAIOMIETOY, «SIHleKIeTKa MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHS TMOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nutoiaoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIuHOo00pa3us THOPHUIIOB IIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctotel raMmeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckrue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO IeHOB. HapyleHue cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpHUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOWMHATHUBHOMU
M3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUYMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJCTBEHHOUW MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepatuBHble MyTauud. CTBOJOBBIC KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHHUE METUITUHCKON
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. BaBuios.

Tabmuet w cxembl:  «MOHOTHOpPUAHOE ~ CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAsT OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUA, «Meiiosy,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: MopAenUu-anmIuKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

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

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

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

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

Tema 7. Ceniekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka U IpoLecC. 3apOXKIACHUE CEIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM pPACTEHMM M JKMBOTHBIX. OIllEHKa 3KcTepbepa. BiM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIOUIOB. JIOCTHI)KEHMS CENEeKUUMU pAacTeHUH, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganusi pexomoOuHanTHOoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckne W dTtudeckue  mpoosembl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHXKEHHUS CEJIEKLIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U NMPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIIAIOIINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
TPaXTAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACJICHUIO, HalWyhe MOTHUBAllMU K OOy4YeHUI0  OUOJIOTUH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIHUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAtOTCA B
CIUHCTBE YYCOHOM M BOCIHTATEIBHON JIESITCIBHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTHUS BHYTPECHHEW TO3WLMU JIMYHOCTH, IIAaTPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUuI0 U
TPAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupone u
OKpY Karollen cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX



TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTIBITA W OTBITA JESATEILHOCTH B IMPOIIECCE PeaM3aIlii OCHOBHBIX HAIPaBJICHUM
BOCITUTATEILHOU JIEATEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:kaaHCKOro BOCTIUTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUalOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOJICH ¢ Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM NESATEITHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UICHTUYHOCTH,
NaTPUOTU3MA, YBOKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpe
PonuHol, ropmoctm 3a CBOM Kpad, CcBOKO PoawHy, CBOM S3BIK U KYJIBTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MTAMATHUKAM TPUPO/IBI,
JTOCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJT POCCUUCKMX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTWH, TIOHMMaHHWS 3HAYCHHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cynb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTUPYSICHh HA MOPATHHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 310POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTePCTBa, TPYI0II00UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTH TEXHOJOIMYECKOM M COLMAJIbHOU
HAIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccun W PeaTr30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KYyJIbTYphI: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKarLIEH Cpebl;

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed X
pelieHus;



CIIOCOOHOCTh HCHOJB30BaTh MNpPHOOpETaeMble MNpPU H3YYCHHH OWOJIOTHU
3HAHWST W YyMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWl  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HEMNPUATUE JICWUCTBHM, NPUHOCIAIIMX BpEI  OKPYXKarOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICVCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITENHLHOCTH SKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYpbhl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

NMOHMMAaHUE cheruduKd OHOJIOTMM KaK HayKH, OCO3HAHHUS € poJikd B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyKaloleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH UM PEHICHUH MpoOIemM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypcHbIEe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJyYaeMble 3HAHUS JUIA aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIAIINX B HEM M3MEHEHUH,



yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYUYEHHMSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OHOJOIMYECKHE 3HAHMS s
pelIeHus mpo0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe i1 (OPMHPOBAHUS MUPOBO33PEHUS OOy4YarOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbI (paKT, MPUHUMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJEeIOBaHUE,  HAONMIOJIEHHe, HU3MEpPEeHUE, OKCIEPUMEHT W JApPYTHX),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHKATHUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaromMxcs, CIHOCOOHOCTb
o0yJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBbIC yYEeOHBIE JCUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTpaXaTh:

OBJanenne YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJIbHBIMU
NeCTBUSMM:

1) 0a30BbIe JJOrHYecCKHe AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananmza, CUHTE3a, CpaBHEHMUSI, KJIacCcuuKaImu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATCIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JTOCTHKEHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHHUMA
KUBOU MPUPOIBI;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIC cpeactBa Ui IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3eH M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaKK€  MPOTUBOPEYMU  PA3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHs MPOOJEMbl C YYETOM aHallU3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIeM.

2) 0a30BBIE HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEA0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METO/IOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B Yy4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX M COLMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalLIHSIX;

BBIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TIOJyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISATh LEJIEHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpPELY;

yYMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO U MPAKTHUECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIEW, MpeJJiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM MpeCTaBICHUS, KPUTUUECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3MUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI yUeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUs Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpPATh  ONTUMANbHYIO  (OpMy  TPEACTABICHUS
Oononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mmpu pabdoTe ¢
Oouonornueckoi uHGpoOpMalued: NPUMEHATh XUMHUYECKHEe, (uU3MUeckue Hu
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsAHOCTH;

BJa/JeTh  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o01ienue:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM O CYIIECTBY OOCYXJ1aeMOi TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJ]a4M, YYUTHIBATh MHTEPECHl M COTIIACOBAHHOCTH MO3UIMN PYTHX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpEeJCTBa OOIICHUs, IMOHUMAaTh 3HAaYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHas JeITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBUM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ [IOCTMIKEHHIO: COCTaBJIATH IUIAH JECHCTBUM,
pacmpenenarh pojaud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOrO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKThI, OLICHWBATh MWJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJsSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTebHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HAaBBIKAMH  TO3HABATENHLHON  pediieKCHMH KaK  OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB H
OCHOBaHHM, MCIOJB30BaTh MPUEMBI PedICKCUN IS OLEHKH CUTYyalliu, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS M0 MX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
TeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

IPUHUMATH CeOsl, MOHMMAsi CBOM HEJOCTATKU M IOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYallUsIX, a TAKXKE B pEAbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buosnorus» 6 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUU, (PYHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHIA:
KW3Hb, KIJIETKA, OpraHu3M, Metaboiau3M (oOMEeH BeEIIeCTB M IIpeBpalleHue
SHEPIruM), TOMEOoCcTa3 (CaMOpEryJisiiius), YPOBHEBAsI OpraHU3aIUsl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o meHTpax MHOTOOOpasusi u



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactennii H. M. BaBuiiosa), onpenenarb rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJICTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTUN: HAOIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OPraHU3alus U INPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJIBUJKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU ITOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO W JHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAUBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOErO 3[0pOBbs M 30POBBSA
OKPY>KaIOILKX JII0/IeH, COOJII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, NMOHMMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNuU u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE peIIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJel0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMs AJIsl MpelCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OpATOpHBIE M MpakTU4YecKHe padoThl, cOO0IaTh
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-IIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 MHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 11
Klacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTUE OHOJOTUH, (PYHKIIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl pElIeHHS )KU3HEHHBIX 3a]1a4;

YMEHUE PACKpPbIBATh COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUI:
BU/I, TIONYJISALUS, TeHODOH, IBOJIOLMS, ABUKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, JKOJIOTHYECKHE (DAKTOPHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHUuS,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaraTb OWOJOTHYECKHME Teopuu (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxoncrtea K. M. bapa, yepenoBaHusl rJIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuaackoro),
OIPENENATh TPAaHULIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allvis U IMPOBEICHUE
OMONOTMYECKOTO  DKCIEPUMEHTA,  BBIABIDKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMU BEIWYMHAMH, OOBSCHEHHE MOIyUYEeHHBIX
PE3yJIbTaTOB, UCIOJB30BAHHBIX HAYYHBIX NOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJIIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreOlEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B JKOCHCTEMaxX, aHTPOIOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Omocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHHUM, IJISI IPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KU3HU C IeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY’KaOIIUX JTFO/ICH, COOI0IEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIIOIH30BAHMS,

YMEHHE PEeIIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BeIleCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE M TPAKTUYECKUE PaOOThI, COOIIOJATH
npaBuia mpu paboTe ¢ ydeOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTHYECKOTO  COJIEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-MOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEMbI

COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCBMEHHBIE M YCTHBIE COOOLIECHMUS,

000011ass OMOJIOTHYECKYI0 UH(OPMALMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIT0JIb30BATh MOHATUIHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTD KJIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTHYECKIX 0OBEKTOBY
3 buonoruueckne cucTemsl, TPOILECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctas KiIeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
ST, LOCTAR I CTPOCHHE DEIKOB https://m.edso0o.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaTUTHYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
bubmuoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. STHITHIBT https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnunorexa [IOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak menocTHas sKuBast
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas padota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpEIapaTax u ux
OIIMCAaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Wi METab0JIU3M hitps-//m.cdsoo.rw/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemOCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHuecKHii oOMmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢Tdcd
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso0o.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHUE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.eds00.ru/863e¢8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpEelMBaHue. 3aKOH
25 'I)-:ILCSaBI/II:I/If\[/IOFO HaF::nI: OBaHUsA bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota
Ne 5 «I3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUIHOTO https://m.edso0o.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKPOIpENapaTax»»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTb. JIJabopaTopHas

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

)3 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psAJlia U
BAPUALMOHHON KPUBO»

HacnencrBenHas H3MEHUNBOCTb.

79 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpErapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 TeMe «HacaeacTBeHHOCTh U 1

M3MEHYMBOCTH OPTaHU3MOB»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
eCTGCTBeHHO-HaquOfI KapTUHBI MHUpa U HAYYHOT'O MHUPOBO33PCHUSA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH YeNOBEKa JUJIsl peIlleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUMN: KHU3Hb, KJIETKA, OpraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMenue uznaraTtb OMONIOrHYECKUE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT00Opas3usi M TMPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO T[O3HAaHUS B OHOJIOTHH
(HaOnrofieHWe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHM3aisi W TMpOBeAeHHE OHOJOTHYECKOr0  JKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUl U 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
GI/IOJIOF MYCCKUX MPOLECCCOB U ﬂBHeHHﬁ, AT TIPUHATUSA NPAKTUICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA HOCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMU U OHOTEXHOJOTHH [UIsi palloOHaIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aaa4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIsA MMpEaACKasaHusAa

HacCJICAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKUE PabOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNUYECKOT0 COZIEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOICHHS,
00001m1ass GMOIOTHYEeCKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHHn

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii JJIEMEHT COlePKAHUS

buonorus kak Hayka

buonoruss — wayka o xuBoil mpupone. Ponp Ouonoruu B QopMHUpOBAHUU
COBPEMEHHOW HayYHOUM KapTHHBI Mupa. CrcTemMa OMOIOTHYECKUX HAyK

MeToapl MO3HAHUS KUBOW MPHUPOABI (HAOMIOACHUE, DKCIEPUMEHT, OINHCAHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBaHHE, CTaTUCTHYecKas o0paboTka

JTAaHHBIX )




JKuBBIE CHCTEMBI U MX OopraHuzanusa

2.1

Xusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmosoruu. CBOWCTBa

OMOCUCTEM U UX pa3HOOOpasue

22

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TOMY/ISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EepHBIT

XUMHYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMHAYECKUA COCTaB KJIETKM. XUMHUYECKUE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHUKpOdJieMeHThl. Bojga u  MuHepanbHble BemiecTBa. @OYHKIMU BOALI U

MHHEPAIbHBIX BEIICCTB B KJIICTKE. Hozmepn(aHI/Ie OCMOTHYECKOro OanaHca

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEIKOB.
HezameHnMble M 3aMEHUMBbIE AMHMHOKUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHI O€IKOBOI MOJIEKYIBI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHA CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buosormueckue
GbyHKIIN OEIKOB.

depmeHTHI — OMoJormueckue KatamuzaTopbl. CTpoeHne (epMeHTa: aKTUBHBIN
HeHtp, cyocrpatHas crneuuduynoctb. Kodepmentsl. Burtammubpl. OTnuums

(bepMeHTOB OT HCOPTaHUYCCKUX KAaTaJIUu3aTOPOB

33

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, pubo3a u Je30Kkcupubo3a), aucaxapuibl
(caxapo3a, JaKTO3a) M THOJMcaxapuabl (Kpaxmai, IVIMKOT€H, IeJUIi0J103a).
buonoruyeckue GyHKIUHU YIII€BOIOB.

Jlununael:  TpUrAMLEpUAbl,  crepouisl,  Qochomunuasl.  I'mapopuibHO-
ruapodoOHbie cBoiicTBa. buomornueckue ¢yHkuuu naunuaoB. CpaBHEHHE

YriieBo40B, OCIIKOB M JIMIIUA0B KaK HCTOUYHHUKOB SHEPTHUU

3.4

3.5

3.6

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kucior. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpOeHME U (PYHKIIUU
[uronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3ydeHus KIETOK

Knerka kak nenoctHas sxuBas cucrema. OOuIMe MpHU3HAKM KIETOK: 3aMKHYTas
HapyxHasi memOpana, moiekynsl JJHK kak renernueckuii ammapar, cuctema

cuHTe3a Oelika

3.7

3.8

Tunsl kIeToK: sykapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko  kietku. Kierounas crenka Oaxtepuil. CrpoeHue
9yKapuOTHYECKON KIETKH. OCHOBHBIE OTIMYHSA PACTUTEIBHOW, >XUBOTHOM U
IrpuOHON KIIETKU

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAas CTEHKA, INIMKOKAIMKC, HX
¢byukumu. [InazmaTnueckas meMmOpana, e€ cBoiicTBa u pyHkuuu. Lluronnaszma u eé

OpraHonabl. OJIHOMGM6paHHI)Ie OpraHovabl KJIIETKH: SHAOILUIa3MAaTHYCCKaA CCThb




3.9

3.10

4.1

(OIIC), ammapat I'onbmxu, au3ocombl. IlomyaBTOHOMHBIE OpraHOMABI KIIETKH:
MUTOXOHJIpUH, IUIACTUAbL. [IpoucxokIeHrne MUTOXOHAPHM W IUIacTui. Buibl
miactug. HemeMOpaHHBIE OpPraHOMIIbI KIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP,

PECHUYKH, KTyTUKU. DYHKIIUH OPTaHOUIOB KIIETKH. BKitoueHus

Snpo — perynsTopHblii neHTp KieTkd. CTpoeHHe sizpa: siaepHas 000J0dYKa,
KapHoIuIa3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcropT BEIIECTB B KIIETKE

XKuzHenesaTenbHOCTh KIETKA

OOmeH BemiecTB, WM METa00au3M. AccUMUIIANUS (TUIACTUYECKHH OOMEH) H
TUCCUMIJISALINS (PHEPreTHUECKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca

Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbid. Posb

(bepMeHTOB B oOMeHe BCHICCTB U IIPCBPAIICHUH SHCPIUU B KJIICTKC

4.2

4.3

®orocunrtes. CBetoBas u TeMHOBas ¢asbl Gporocunresa. Peakuuu dorocuHTesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs JKU3HU Ha 3emiie.
Bnusiane ycnmoBmid cpenbl Ha  (POTOCHHTE3 M CIOCOOBI TOBBIIICHUS €0
MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emie

9HepFeTI/I‘leCKI/Iﬁ OOMEH B KIIETKE. Pacmennenue BCIICCTB, BBIICICHHEC H
AKKYMYJIMPOBAaHHUC OHCPruu B KIICTKC. OTansl QHCPICTHYCCKOIO obMeHa.
I'mukomms. BpomeHne n €ro BHUIHI. KI/ICJ'IOpOI[HOC OKHCJICHHEC, WJIHN KIJICTOYHOC

nbixaHue. DPQPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHa

4.4

4.5

5.1

Peakuuu marpuusoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanuzanus
TeHEeTUYeCKOM MHpopMaluu B KieTKe. ['@eHeTHYecKuil KOJ M €ro CBOMCTBA.
Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.

Koauposanue amunokucior. Pons pubocom B OuocuHTese Oenka

Hexnerounsle ¢opmbsl xu3Hu — BHUpychl. Mcropus otkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOOEHHOCTH CTPOEHUS M JKU3HENEATEIbHOCTH BHPYCOB.
bakrepnodaru. bone3Hu pacreHuii, KXUBOTHBIX W YEJIIOBEKA, BBI3LIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3dyaurtens CIIN/da.

[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI
Pa3mHOXeHME U MHANBUAYAIIBHOE PAa3BUTHE OPraHU3MOB

Knerounslii 1uKn, WiIM KU3HEHHBI MK KIeTKd. MHTepdaza M MUTO3.
[Ipoueccrl, mporekatomue B uHTepdaze. Permkanus — peakuuss MaTpU4YHOTO
cuateza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH HAO0Op — KapUOTHIL.
JIUMIIONAHBIE W TalJIOUOHBIA ~ XPOMOCOMHBIE  HAOOpBIL.  XpOMAaTHUIBL.

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBbBI PpPAa3MHOXKCHHA W HWHIAWUBUAYAJIBHOTO Pa3BUTUMA




OpraHU3MOB.
Henenne kinetkn — wmuto3. Craaum murosza. Ilpoueccel, nmpoucxonsuiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

5.2

5.3

54

@opMbI pa3MHOKEHMsSI OpPraHu3MOB: Oecronoe U mojoBoe. Buiel OGecmonoro
pa3sMHOXEHHUA: [JeJIeHHEe HaJBOe, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3sMHOXEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKIINU

[TosoBOE pazMHOXKEHUE, €TO OTIIMYMUSA OT OECIOIOTO.
Meiio3. Craguu wmeiio3a. [lpouecchl, mnpoucxonadiue Ha CTaaAusIX MeHo3a.
[ToBenenue xpomocom B MmeiHo3e. KpoccuHrosep. buonorudeckuid CMbICH M

3Ha4YeHHE Melo3a

I"ameTorenes — mnporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y JKMBOTHBIX. [looBbIC
JKele3bl: CeMEHHUKH U AuYHUKU. OOpa3oBaHUE W pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOEHUS SAHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. Ilaprenorenes

5.5

6.1

6.2

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHUOHAIbHOE  Pa3BUTHUE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpuonanbHOe pa3BuTHE. THITBI
MOCTAMOPHOHAIFHOTO Pa3BUTHS: MPsAMOE, HENpsMoe (JMUYMHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pa3zsutue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,

CTauu pa3BUTUSA
HaCJ'Ie)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3agauu reHeTuku. Mictopust pa3BUTUS TEHETHKU. BKilag poccuiicKux
U 3apyOexHBIX Y4YEHBIX B pa3BUTUE TEHETUKH. METoIbl TEHETUKU
(ruOpUAOIOTUUECKHH, IUTOT€HETUYECKU, MOJICKYJIIPHO-T€HETHYECKUT ).
OCHOBHBIE TEHETHYECKUE MOHATUS. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CcXemax CKpelINBaHUI

3aKOHOMEPHOCTH HAcCJIEeI0OBaHUs IPU3HAKOB, YCTaHOBIEHHbIE [. Menaenem.
Mounorubpuanoe ckpeuiBaHue. 3aKoH e€AMHOOOpa3uss TUOPHUIIOB TEPBOTO
nokosieHus. [lpaBuwino nomMuHHMpOBaHHMS. 3aKOH pACHICTIJICHUS TPU3HAKOB.
I'nnore3a uncroTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnOpuiHoe ckpelrBaHue. 3aKOH HE3aBHCHMOTO HACJIEOBAHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTHOPUIHOIO CKpEIIMBaHMS. AHaIU3UpPYIOLIEe
ckpemuBaHue. lcrnonp3oBaHue — aHANU3UPYIONIIETO  CKPEIIMBAHUS  JUIS

OIPCACIICHUS T'CHOTUIIA ocobu




6.3

CueruieHHOe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HacjIel0BaHUIO TeHOoB. Hapymienwe cuemieHHss TeHOB B PE3yJbTare
KpOCCHHroBepa. XpOMOCOMHAasl TeOpUs HacleACTBEHHOCTH. ['eHernyeckue
KapTBHI.

I'enetnka momna. XpoOMOCOMHOE OIpEAeNIeHHE I0J1a. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporaMmeTHsle OpraHusMbl. HacienoBanue

IIPHU3HAKOB, CHUCIICHHBIX C ITIOJIOM

6.4

N3menunBoCTh. BHBl M3MEHYMBOCTH: HEHACJIECACTBEHHAs M HACIIECICTBEHHAs.
Pone cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapuanuoHHBIA psii M BapHaLlMOHHAs
kpuBas. Hopma peakunum npusHaka. KosmdecTBeHHbIE M KaueCTBEHHBIC

MIPU3HAKU U UX HOpMa peakuuu. CBolicTBa MO (PUKALIMOHHOW H3MEHUYMBOCTH

6.5

HacnencrBenHasi, WM TE€HOTHIMYECKas, W3MEHUUMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTh. Melio3 U TMOoJIoBOM mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTaunoHHas u3MeH4uMBOCTh. Kiaccupukamus MyTaunuid:
TE€HHBbIE XPOMOCOMHBIE, TECHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBCHHON n3MeH4YnBoct H.M.

Basuiiosa

6.6

7.1

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOIbl TE€HETUKH
YenoBeKa: TeHEeaJOTUYEeCKUH, OJIM3HELIOBBIH, [IUTOTCHETUYECKUH,
OMOXMMHYECKUN, MOJEeKyIsipHO-reHeThudecKkuil. CoBpeMEHHOE OIpeAeNieHUue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomompio I1I[P-ananu3a. HacnencrBennele 3a0oiieBaHWS 4YeIOBEKa: TEHHBIC
0o0se3Hu, 0ONE3HU C HACIEACTBEHHON MPEeapacloioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuu. [IpUHIUIBI 370pOBOTO
oOpaza KU3HM, JUATHOCTUKH, TPOPWIAKTUKA U JIEYECHUS TEHETHUYECKHX
6ose3Hell. MeauKo-reHeTuYecKoe KOHCYJIbTUPOBaHUE. 3HAUEHUE METUIIMHCKOM

TCHCTUKHU B IPCAOTBPANICHUN U JICUCHUHN T'CHCTUUCCKUX 3a00JIeBaHUM YeIOBEKa
CGHGKHI/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi Kak HayKa M TpOLECC. 3apOKICHUE CEINEKUHUHU U JIOMECTHKAIUS.
VYuenue H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKICHUS M MHOT000pasus
KYJIbTYpHBIX pacTeHHi. LIeHTpbl MpouCcXoXKaeHHs TOMAaIIHUX >KUBOTHBIX. CopT,

opo/ia, IMTaMM

7.2

CoBpeMeHHbIE METOJbl CeNEeKIUU. MaccoBbIi U WHIUBUAYAIbHBIH OTOOpPHI B
CEJIEKIIMM PAcTeHUH M KMBOTHBIX. OlleHKa sKcTepbepa. bim3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpeluBaHUE YHCTHIX JIMHUU.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.

Otnanénnas tulpuamzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u




MOJIYUYCHHUC TTOJHUIIIIONUI0B. I[OCTI/I)KGHI/ISI CCIICKIINHU paCTeHHﬁ, JXKHUBOTHBIX H

MHUKpPOOPTaHNU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKEHEepus. OTarlbl
coznanust pexomOunanTHoi JIHK wu Tpancrennsix opranum3moB. Kierounas
nmkeHepusa.  Kinerouynele  KyiabTypbl. MHEKpPOKIOHAIBbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpoBaHHME  BBICOKONPONYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKOJIOTHUECKHE M 3THdeckue mpodimembl. MO — renermuecku

MOIU(PHUIIMPOBAHHBIC OPTAHU3MBI

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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