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yueOHoro npeamera «buoJsiorusi. ba3oBbiii ypoBeHb)

mu1st oOygaromuxcst 10 kiaccos

INOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETHUYECKYI0 OCHOBY MJIS
OIpe/eNeHUs] MOAXO0J0B K (POPMHPOBAHUIO COJEpKaHUS Y4eOHOro IpenMera
«buonorus» cocraBwin: KoHuenrtyaiabHble Tonoxkenus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jeil, ColepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOMIMX HESIX U
NPUHIINATAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS O crielupuke
Ouonoruu, €€ 3HAYEHWW B T[IO3HAHUM KUBOM TMPUPOJABI U OOCECICUCHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOTo oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJOXKEHUSM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIMM MTPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu MaéT MpeICTaBIEHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorusy, onpezenser o0g3aTeNbHOE PEAMETHOE COACPKAHUE, €T0 CTPYKTYDPY,
pacmpezieieHue Mo pa3AesiaM U TeMaM, PEKOMEHAYEMYI0 MOCIeA0BaTEIbHOCTh
U3Y4YCHUS YICOHOTO MaTepHaia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOIO MpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH
O0yJaroIXCsl.

B nporpamMme 1o O6M0I0THHN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM W TPEIMETHBIM pe3yjibTaTaM OOydeHUsS B
dhopmMupoBaHUM OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHLHOM
NeATeTbHOCTH/Y4EOHBIX JEHCTBUM OOYdYarOIIMXCS 10 OCBOCHHIO COJACPIKAHUS
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10-11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
NPUHIUAI TPEEMCTBEHHOCTH B W3YyYEeHHWM OWONIOTWH, Omaromapss 4emy B Hel
IPOCMATPUBAETCA HAIMpPABICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
(GbopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALINN JTUYHOCTHU, SKOJOTHUYECKOTO MBILIUICHHUS, IPEACTABIECHUI O 310pOBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karolled MpUpOIHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeMm OOIEOMOOTUYECKUX TEOPHUH, a TaKkKe 3HaAHWM O
CTPOCHHMH JKMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B



HUX TPOLECCOB B MporpamMme Mo OUOJOTHH YEIeHO BHHUMAHHUE HMCIIOIb30BAHHIO
NOJIYYEHHBIX 3HAHUU B OBCEJHEBHOM KU3HM JUIsl PEIICHHs TPUKIAAHBIX 33/1a4, B
TOM YHKcje: NPOPUITAKTHUKU HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
I€HETUYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHHS HKOJIOTMYECKH 11eJ1IeCO00Pa3HOT0
MOBEJCHUSI B OKpYKaroueh MpUPOIHON cpefie, aHaInu3a BIUSHUS XO35HCTBEHHON
JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenne BHUMaHUSI K TPUKIAJAHON HampaBlIEHHOCTH Y4eOHOro IpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCTBIO 00ECTICUeHHSI YCIIOBUM JIJIsl pEIICHUS
OJIHOM M3 aKTyaJlbHBIX 3374 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraetT (GoOpMUpPOBaHHE y OOYYArOIIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa30BaHHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAayYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOH MpHUpoje, €
OTJINYWTENIBHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
YyCIOBUSI  JJIsA: TO3HAaHWS  3aKOHOB  JKUBOW  MPUPOJbI, (POpMUPOBAHUS
(YyHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, DKOJIOTMYECKOTO MBILUIEHUS, IEHHOCTHOTO OTHOILIECHHUSI K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOrUsl UMEET TAKXKE JIJISl PEIICHUS] BOCITUTATENbHBIX U
pa3BUBAOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrednBaeT yciuoBus st GOPMUPOBAHUS
UHTEIJICKTYaJbHbIX, KOMMYHUKALIUOHHBIX M  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET MHTErpalliy OHMOJOTMYECKHUX 3HAHUM ¢
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaguu. Ha3paHHble TOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro MpeaMmera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUs, IMPEACTABIECHHOIO B IIporpamme IIo
OHOJIOTHH.

Ot60p coxaepkanus ydeOHOro npeamera «buosjorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBUM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dopMupoBaHus OOmIEeH KyJIbTYpbl, ONPEACNAIOIMNE aJeKBaTHOE IOBEICHHUE
YyeJioBeKa B OKpYXarolleld MPUPOAHONU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPaKTHYEeCKOM aestenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHWM
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIIy’KaT OCHOBOM At pOpMHUpPOBaHUs
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOTMYECKOT0 00pa30BaHUSI.



CtpykTypupoBaHHe cCOAEpKaHUS y4yeOHOro MaTrepuaia B MPOrpaMMe IO
OMOJIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3alluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYpe yueOHOro npeamera «buosnorus»
BBIJICJICHBI CIICYIOLIUE COAEPKATEIbHbIE JIMHNN: «bHUONorus Kak Hayka. MeTonabl
HAay4yHOIro mNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHusMm Kak
Oouonoruueckas cucreMa», «CucTreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
WCIIOJIb30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OWOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIYKAIIUX OCHOBOU
Uit (opMHpOBaHUS MPEACTABIEHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpA, O
METOJIaX Hay4YHOT'O MO3HAaHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

¢opMupoBaHHE y OOY4YalOIIMXCSl MO3HABATEIbHBIX, WHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalln3a JaHHBIX O MYyTAX DPAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3alUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW NPUPOJIbI HA OCHOBAHUH 3HAHUI U OMbITA, IOTYYEHHBIX IPH U3YUEHUU
Onosoruu;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WIUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JACSATENbHOCTH YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEJIOBEKOM JKHBOMU
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUIECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHHWM [JIs1 TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLICHKH ITOCJIEICTBUI CBOEU JESTEIBHOCTHU 110 OTHOLIEHHUIO K OKPYXKAIOIIEH cpele,



COOCTBEHHOMY 370pOBBIO, OOOCHOBAaHHE U COOMIOACHHE Mep NPOPUITAKTUKH
3a00J1eBaHUM.
B cucreme cpennero oOmiero odpasoBanusi yueOHbIi npeameT «buomorusy»,
U3y4yaeMblii Ha 6a30BOM YPOBHE, SBIISICTCS 0043aTEIbHBIM YU€OHBIM IPEAMETOM.
Jlnst u3yueHust Ouosoruu Ha 6a30BOM ypOBHE cpeaHero o0Iiero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUYEHUA
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 Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 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 Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. I[loamepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUUHAS CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonormyeckue
byHKIIUU OETKOB.



depMeHThI — OHonoruueckue karaau3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas crnenuduunoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TITI0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

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

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN U Tmactua. Bunbl mnactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel: «PactipeeneHne XuMHUUECKUX 2JIEMEHTOB B HEKMBOW TPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUECKOW KIIETKN», «CTpOoeHUE >KMBOTHOW KIIETKW,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK PACTCHUI,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIii. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTHU B KJIETKE. DTarbl SHEpreTuueckoro ooMeHna. [ nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucior. Ponbs pubGocom B
OonocuHTe3e Oenka.

Hexnerounsle opmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpumiwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxemsl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTOS.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICEHHE HaJABOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosilie Ha CTaAusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, ractpyisius, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOMIETO», «SIHIIEKIeTKa MIIEKOMUTAIOWEroy, «KapuoknuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETHUKH. BKJag poccHCKUX U 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUICHUA MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JqurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. MopraHna no clerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapynieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocOoMBI. ['oMoramMetrHeie W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psl M BapUallMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieACTBEHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

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 YHCIJE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HH, TUATHOCTUKHU, MTPOPMIAKTUKU U JICUEHUS 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. Basuios.

Tabnuibl u cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTCHETUYECKAS! OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTHOPUTHOTO
CKpeluBanusy, «Menosy», «BzanuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIBI YeIOBEKA U YKUBOTHBIX),
«Bunpl uamenuuBoctu», «MoaudukaimonHas U3MEHUUBOCTHY, «HacnenoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapar «JIpo3odunay (Hopma, MmyTamuu OpMbl
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlabopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUTUBAHUS Y AP030(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

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

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOKACHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
ckpemBaHue — uHOpuAWHT. Yucras nuuus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojayyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kKak oOTpacib MPOU3BOJACTBA. |'€HHAs HMHXKEHEpUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okoyoruueckue W dtudeckue  npoomembl. MO -  reHeTuyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opyaoBaHuE: MYJISKH TUIOJ0B U KOPHEIIJIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHIBITATENBHBI  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1A0OPAaTOPHUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHHs OOy4alolIMMHUCSA TNpPOrpaMM CpeAaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — 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 OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTAlOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHWS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4yeOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJICHTUYHOCTU, TATPUOTU3MA,
YBa)KE€HUS K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepea PonanHoi, roparoctu
3a CBOM KpaH, CBOK PoauHY, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOJHOMY HACJICAUIO U MaMSITHUKAM MIPUPOIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LIEHHOCTENM CEMENMHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHUE AYMOIMOHAIBHOTO BO3/ICMCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHUE U peann3aliys 310pOBOro U 6€30MmacHOro o0pas3a )Ku3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepaM MpodhecCHOHANbHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aJBLHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHS B HKOCHUCTEMAxX, OXPAaHY BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEW TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATD UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpYXKaloleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHA MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHIANBUAYAIBHO U B IPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IMO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, pETYJISTUBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTHUKE.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB36€M M OTHOUIEHMM B M3y4yaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMMU;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh ApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHbII MOUCK IMEepeHOca CPEeACTB U CIOco00B
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTHHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
otOope Omosornueckoi HHGOPMAITUH, HEOOXOAMMOU ISl BBHITTOJTHCHUS YICOHBIX
3a/1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMy  TMpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) oOuIeHue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ]auM, YYUTHIBATh MHTEPEChl U COIJIACOBAHHOCThH MO3UIMHA APYTUX YYaCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBHUS, NMOHUMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTh:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHI C Y4ETOM O0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pELICHUs B )KU3HEHHBIX U YY€OHbBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3a/laud B 00pa30oBaTeIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWN, TMOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yIbTaTOB M
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

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

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINW3E pPE3yJbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € TTO3UIMH IPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOEHUIO, HHTEPIIPETALINH U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa U HAy4HOI'O MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3HbB, KJIETKA, OPTraHU3M, MeTab0I1M3M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHasg JOTMa MOJIEKYJIsIpHOM Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHNE XUBBIX CHUCTEM, ITPOLIECCOB W SIBICHWM, OPraHU3alMs U NPOBENCHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJyYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB M MPEBpAICHUS SHEPTUM B KJIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSTHS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOMN
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
MPUPOTHONU cpele, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAHUS JTOCTIKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUAHOE CKpEIIMBAHUE, CIEIUICHHOE HaCIeJOBAaHUE, COCTaBIISATh CXEMBbI
MOHOTHOPHIHOTO CKpPEIIWBAHUS ISl TIPEICKa3aHus HACJICIOBAHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTMYECKOTO  COACpPKAHUS, BKIIOYAIONIYI0 TICEBIOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000611ast 6MoJIOrHYecKyt0 HHGOPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/216c645c
MeToapI TO3HAHUS KUBOH
npuposl. [IpakTrdeckas pabora
2 Ne 1 «Mcrionb30BaHKE pa3InYHBIX 1 0.5 https://m.eds00.ru/2636364b
METOJIOB MPHU U3YUYECHUU
OHOJIOTHYECKUX OOBEKTOBY
brnonornueckue CHCTEMBI,
3 HOTOTHHACCIHE CHETEMD 1 https://m.edsoo.ru/ca21cc6e
MIPOLIECCHI U UX U3YYCHHE
X €CKHI cocTa eTkH. Bo
4 HMHECCIHHT TaB KIeTKn Aa 1 https://m.edsoo.ru/1777ba96
Y MUHEpaJbHBIE COJTU
5 benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.edsoo.ru/b54c5a43
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
aborta Ne 1 «M3yuenue
6 P qu 1 0.5 https://m.edsoo.ru/cld1laca
KaTaauTHYECKON aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIA KaTajasbl)»
VrieBonnl. JIunuabl 1 https://m.edsoo.ru/5d1cef76
Hykneunosbie kucnorsl. ATD https://m.edso00.ru/948bf536
Hcrtopusa u MeTOIBI H3yUEHHUS
9 P A ya 1 https://m.edsoo.ru/b3ab8e68

kietku. Kinerounas teopust



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

KieTka xak 1eioctHas Kxusas

10 https://m.edso00.ru/5c5cad6a
cucTema
CrpoeHue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KJIETOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OaxkTepuil Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCaHUE»
12 OOMeH BelecTB WIM MeTab0JIn3M https://m.edsoo.ru/b53dd961
13 dotocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTUYecKuii 0OMeH https://m.eds00.ru/4a9675c8
JKU3HEHHBIA UK KIETKH.
Henenue knetku. MuTos.
15 Jlaboparopuas padora Ne 3 0.5 https://m.edso0.ru/6e28ab92
«HaOmroneHne MuUTO3a B KJIETKax
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 Buocnres bemxa. Peaxis https://m.edsoo.ru/5ccfbeb5
MaTpUYHOTO CHHTE3a
17 Tpancnsaus — 6uocuHTe3 O6enka https://m.edsoo.ru/396ea3f2
18 Hewierouble opMBl AH3HH — https://m.eds00.ru/8177638b
BHPYCHI
19 @OpMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO0pazoBanue 1 pa3BUTHE TOJIOBBIX
21 kJeTok. OmIo10TBOpEHHE. 0.5 https://m.eds00.ru/6373f7d2

Jlaboparopnast pabota Ne 4



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

«M3ydyeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTrax»

22

23

24

WNHnuBunyanbHOE pa3BUTHE
OpPraHHU3MOB

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIIEI0BaHUS
pu3HaKoB. MoHOruOpuaHOE
CKpELIMBaHHE

https://m.edsoo0.ru/2a4596e4

https://m.edsoo.ru/fc39b86¢

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

25

JurubpuHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HACJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

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

0.5

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

27

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

https://m.edso00.ru/472b3f35

28

N3menunBocts. Henacnencrsennas
M3MEHYUBOCTH. JlaGopaTtopHast
pabota Ne 6. U3yuyenue
MoANGUKAITMOHHON
M3MEHYUBOCTH, TOCTPOEHUE
BapHAIlMOHHOTO pAJa U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a81bbffl



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

HacnencrBenHass \3BMEHYMBOCTb.
JlaGopaTopHas padota Ne 7.

29 . 1 0.5 https://m.edso0.ru/b3c33d24
«AHaIU3 MyTalui y Apo30Quisl
Ha TOTOBBIX MHKPOIIPEIIapaTax

30 I'eHeTHKa YeIoOBeKa 1 https://m.edsoo.ru/9a8c8d99
PesepBubIil ypok. O600611ICHHE TTO

31 Teme «HaciencTBEHHOCTE U 1 https://m.edso0.ru/879866c6
W3MEHUYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U Ipouece 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHUH FIOCTIDRCHIA CCICKHIHI 1 https://m.edsoo.ru/aeal7cfc
pacCTeHHI 1 KUBOTHBIX

34 brotexonorus Kai oTpacis 1 https://m.edsoo.ru/b94f9a7e
IIPOU3BOJICTBA

OBILIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/b3c33d24
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUU B CUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (HOpPMUpPOBAHHU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS; O BKJIA/E€ POCCUICKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOIUH; (PYHKIIMOHAIBHONW IPaMOTHOCTH

YCJIOBCKA JIA pCLICHUS JKU3HCHHBIX 3a/1a4d

YMeHHne pacKkpbiBaTh COJAEpkKaHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: JKH3Hb, KJIETKA, OpraHu3M; MeTraboim3Mm (oOMeH
BEIIECTB U MPEBpaIeHHE YHEPTUH), TOMEOCTa3 (CaMOperyJsius),
YpOBHEBAsi OPraHU3allus JKUBBIX CHUCTEM, CAMOBOCIPOHU3BEICHUE
(penipoaykiusi), HACIEACTBEHHOCTb, W3MEHYMBOCTb, POCT U

pa3BuTHE

YMenue wu3naratb  OMOJOrMYecKHMe Teopuu  (KJIETOYHas,
XpOMOCOMHasi, MyTallioHHas), 3akoHbl (I'. Menaens, T. Moprana,
H.W. BaBwioBa) u yweHus (0 LEHTpaXx MHOrooopasus H
MIPOUCXOXKACHUS KyIbTypHbIX pacteHuit H.M. Basuiosa),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BNajieTh METOJaMHM HAy4HOTO IO3HaHUS B OHOJOTMU
(HaOIrO/IEHNE U OTTMCAHUE KUBBIX CHCTEM, IPOIIECCOB U SIBJICHUMH;
OpraHM3anys ¥ TNPOBEACHHE OUOJOTUYECKOTO SKCIEpUMEHTA,
BBIIBIDKEHNUE THIOTE3bl; BBISBICHHE 3aBUCUMOCTH  MEXIY
UCCIEyEeMbIMU  BEJIMYMHAMH,  OOBSICHEHHE  IOJIYYEHHBIX
pe3yabTaTOB, HWCIIOJIB30BAHHBIX HAy4YHBIX MOHATHH, TEOpUH H
3aKOHOB; YMEHHUE JIeJaTh BBIBOJBI Ha OCHOBAaHUM IOJYYEHHBIX

pe3yIbTaToB)

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

OHCPICTUYCCKOTO O6MeHa, XEMOCHHTE3a, MMHTO34, MCI>'I038.,




OIJIOAOTBOPCHUSA, PASMHOXCHUA, HWHIAUBUAYAJIBHOT'O PA3BUTHUA

opraHu3ma (OHTOTEHE3)

YMenue MNPUMCHATH IIOJYYCHHBIC 3HAHHUA IJId 00BACHEHHS
OWOJIOTMYECKUX TPOLECCOB W SIBICHUHM, IS HPUHATHS
NPaKTUYECKUX PEUICHHH B MOBCCJHEBHOH KHM3HM B LEJSX
oOecrieyeHrss 0E30MaCHOCTH CBOETO 3J0POBbS M 3I0POBbS
OKPY’KarOIHX JIIOJeH, COOJIIOICHNS] HOPM IPaMOTHOTO ITOBEACHHS
B OKpYXXarollell NPUPOJHOW cpelie; MOHUMaHHe HeOOXOIMMOCTH
UCIIOJIb30BAHUS  JIOCTHIKEHHH  COBPEMEHHOH  OHONOTMU |

OMOTEXHOJIOTUI JJISl PAIIHOHAIEHOTO PUPOAONOIH30BAHNUS

VYMmenue peaTh 3JIEMCHTAPHBLIC TCHECTUYCCKUC 3aJa4Yi Ha MOHO- U
I[I/IFI/I6pI/Il[H0€ CKpCIIMBAaHHC, CIHCIIJICHHOC HaCJICJO0BaHUC,
COCTaBJIATb CXCMbI MOHOI‘I/I6pI/I,Z[HOl"O CKPCIIUMBAaHUA JJIA

npeACKa3aHus HACIICAOBAHUA ITPU3HAKOB Y OpraHU3MOB

YMeHue BBINONHATH J1a00OpaTOpHbIE W MpPAKTHUYECKHUE pPadOTHI,
coOnrofarh mpaBuia mpu paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

o0opyI0BaHUEM

YMenune KPUTHUYCCKU OLICHUBATHh u HHTCPIPETUPOBATH
nHPOpPMAIMIO OHOJIOTUYECKOTO  COJEP)KAHHS, BKIIOYAIONIYIO
NICEBJIOHAYYHbIC 3HAHHMA W3 pPa3IUYHBIX HCTOYHUKOB (CMU,
Hay4YHO-TIONYJISIpHBIE ~ MaTepuaibl);  3TUYECKHE  ACIEKThI
COBPEMEHHBIX  HCCJICIOBAaHUA B  OWOJOTHH, MEIUIIMHE,

OMOTEXHOIIOTUH

10

YMeHune co3mgaBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIC
cooOmieHusi, 0000m@as OHOJOTMYECKYI0 HH(POpPMAIUIO U3
HECKOJIbKUX MCTOYHHMKOB, TPAMOTHO HCIOIb30BaTh MOHSITUWHBIN

arrapar Oouonoruu

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus xak Hayka




11

Buonorus — Hayka o xuBoil npupoze. Ponp O6uonoruu B hopMupoBaHUN

COBpPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Metoapl TO3HAHMSA JKUBOW TNpHUPOAbl (HAOMIOIEHHE, SKCIIEPUMEHT,
olnucaHue, U3MEpeHue, KiaccupuKkanus, MOJACIUPOBAHNUE, CTATUCTHYECKAs

00paboTKa TaHHBIX )
JKuBble crcTEMBI M UX OpraHU3aIus

JKuBbie cuctembl (OMOCHCTEMBI) Kak TpEeIMET HM3Y4YCHHs OWOJIOTHH.

CaoiicTBa OMOCHCTEM U UX pazHOOOpasue
YpoBHHU OpraHu3aluu OmocucTeM: MOJIEKYJIIPHO-T€HETUYECKHU,
KJIIETOYHBIM, OPraHU3MEHHBIN, MOMYISUHOHHO-BUIOBOM, SKOCHUCTEMHBIN,

onochepHbIi

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE 3JIEMEHTBI: MaKpOAJIEMEHTBHI,
MUKpO3JieMeHThl. Bona u MmuHepanbHble BemiecTBa. (DYyHKIMU BOIBI U

MHUHCPAJIBbHBIX BCIICCTB B KIICTKC. HOI[,Z[CP)K&HI/IC OCMOTHYECKOI'0 OanaHca

benku. CoctaB u ctpoeHure 6e1K0B. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnuMble U 3aME€HHMbIE aMHUHOKHCIOTBI. AMHUHOKHUCIIOTHBIH COCTaB.
YpoBHU CTPYKTypbl O€IKOBOM MOJEKYyNbl (TepBUYHAS, BTOpPUYHAS,
TPETUYHAasi U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OEJKOB.
buonornueckne pyHKIUU OENKOB.

®epmenTsl — Ouonormyeckue Katanmszatopbl. CtpoeHue (QepmeHra:
aKTUBHBIN IIEHTp, cyocTpaTHas cneuuduunocts. KopepmenTsl. BuraMuHsl.

OtTnmuus (l)epMeHTOB OT HCOPIraHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpu003a),
Jucaxapuibl (caxaposa, JakTo3a) M HoJMcaxapuabl (Kpaxmai, TIIMKOTEH,
LeJUTI0103a). bruonornueckue GpyHKIUN yrieBo0B.

Jlunupapr:  TpuraMuepuabl, crepouabl, Gocponunuasl. [uapoduabHO-
ruapodobHbie cBoiicTBa. buonornueckue Gynkmuu junuaoB. CpaBHEHUE

yrieBoaos, OCJIKOB U JIMTIUIOB KaK HCTOUYHHUKOB DHEPTHUU

3.4

3.5

3.6

Hyxneunosbie xucnotel: JIHK u PHK. Hyxneotuasl — MoHOMeEpHI
HYKJIeMHOBBIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pyHkumun
PHK. AT®: crpoenue u pyHKIMH

Huronorna — Hayka o kierke. Kiierounas teopus. Meronbl M3ydeHHs
KJIETOK

Knerka kak wenoctHas >xuBas cucrema. OOuMe MNPHU3HAKH KIIETOK:
3aMKHyTas HapykHas wmemOpana, mosekynbl JIHK kak renerwdeckuii

arrmapar, CUCTe€Ma CMHTE3a Oenka




3.7

3.8

Tumel KJIETOK: JyKapuOTHYecKass U mpokapuoTudeckas. OcoOeHHoCTH
CTpPOCHHSI TPOKapUOTHUeCKO KieTku. Kierounas cTeHka OaKTepHid.
CTpoeHue 3yKapuoTUUeCKON KieTKH. OCHOBHBIC OTIWYHUS PACTUTEIbHOM,

KUBOTHOU M TPUOHON KIICTKH

[1oBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX
¢ynkun. [Tnazmatudeckas memOpana, e€ cBoiicta u pynkuuu. Llurormazma
51 eé OpraHOou/BI. OnnomemMOpaHHbIE OpraHOU/IbI KJICTKH:
supomnazMatuaeckas cerb  (OIIC), ammapar ['oibIkH, JTHU30COMBI.
[losryaBTOHOMHBIE ~ OpPraHOMAbBl  KJIETKU:  MHUTOXOHJPHUH,  IUIACTHJBIL.
[Ipoucxoxaerre MUTOXOHIPUH U TuTacTUA. Bupsl miactua. HememOpanHbie
OpraHoMJIbl KIJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTP, PECHUYKH, >KI'YTHKH.

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

3.9

3.10

4.1

SAnpo — perynaropHslil eHTp KieTku. CTpoeHue sijpa: saaepHas o00JIouka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMbI
TpchnopT BCIICCTB B KIICTKEC
X(I/IBHC,HGSITGHBHOCTL KIICTKH

OOMeH BelecTB, WK MeTa0oIM3M. ACCUMUIIAINS (TUTACTUYECKUI OOMEH)
TUCCUMILIALNS (SHEPTETUICCKUI OOMEH) — IBE CTOPOHBI SAMHOTO TIpoIecca
Metabonu3ma. THumbl oOMeHa BemecTB: aBTOTPO(MHBIA U TeTepOoTPOdHBIN.

Ponb hepmeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIJIETKE

4.2

®orocunre3. CperoBas u TeMmMHOBas (a3pl QorocuHTe3a. Peakuun
dorocunTe3a. DPdexTuBHOCTL HoTOCUHTE3a. 3HaUeHHE (HOTOCHHTE3A IS
KU3HU Ha 3emiie. BnusHue ycnoBuil cpeabl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €70 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTEe3. XEeMOCHHTE3NPYIoNTe OaKTepun. 3HaYCHNE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

OHepreruyecknii oOMeH B KieTke. PaciieruieHue BeliecTB, BbAEICHHE U
aKKyMYJIMpPOBAaHUE SHEPrHMM B KJIETKE. DTalbl 3HEPreTHYECKoro oOMeHa.
I'mukomns. bpoxenune u ero Buasl. KuciopoaHoe oOkucieHue, Wiu

KJIETOYHOE JibIxaHue. DPPEKTUBHOCTh SHEPreTUIECKOro 0OMeHa

4.4

4.5

Peakuun wmatpuuyHoro cunre3a. ['enermueckas unpopmauus u JIHK.
Peanuzamms reneTnyeckoit nHGOpMAaIHK B KJIETKE. | €eHeTUUeCKHil KO/ ¥ €ro
cpoiictBa. Tpanckpuniuss — Matpuunelii cuHtre3 PHK. Tpancmaumsa —
O6uocunres Oenka. KonxupoBanume amuHOKHMCHOT. Ponbp pubocom B

OnocuHTe3e OeKa

Hexnertounsie ¢popMmbl sxu3HU — BUpychl. Mictopust otkpbitust Bupycos (..

WBanoBckuit). OCoOEHHOCTH CTPOEHUS M KU3HENEATEIbHOCTH BHPYCOB.




5.1

Bakrepuodaru. bone3snu pacteHuid, KUBOTHBIX U YEIIOBEKA, BHI3bIBAEMbIC
Bupycamu. Bupyc mmmyHonedunmra dvemoBeka (BUY) — Bo3Oymutenn

CIIWda. [TpodunakTuka pacnpoCTpaHCHHs] BUPYCHBIX 3a00JI€BaHUMA
PasmHOXeHHe U HHANBUIYAIbHOE PA3BUTHE OPTraHU3MOB

Kierounslii 1UKII, WM JKM3HGHHBIH UK KieTku. MHTepdasza m MHUTO3.
[Ipoueccer, mnporekaromme B wuHTEepdaze. Pemmukanus — peakmus
matpuuHoro cunre3za JIHK. Ctpoenne xpomocom. XpOMOCOMHBIN HAOOp —
KapuoTun. JIMIUIOWIHBIA W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOPBI.
Xpomatuasl. LluTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIUBHIYAIBHOTO
Pa3BUTHSI OPTaHU3MOB.

Henenne kinetkn — muto3. Cranuu mutosa. [Ipoueccel, mpoucxoasiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

5.2

5.3

5.4

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nojioBoe. Bujpl 6ecronoro
Pa3MHOKCHHUS: JIEJeHUE HA/JBOE, NMOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe,  BEreTaTMBHOE  pa3sMHOXKEHHE.  VICKycCTBEHHOE

KIIOHMPOBAHUEC OPraHMU3MOB, €0 3HAYCHHUEC JIA CCIICKIINU

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYHS OT OECIIOJIOrO.
Meiio3. Cranuu meitosa. Ilponeccsl, npoucxoasiue Ha CTaaudx Meiosa.
[ToBenenue xpomocoM B Meiioze. Kpoccunrosep. buonornyeckuii cMbici u

3Ha4YeHHE MeHo3a

['ameTtorenes — mporuecc 0Opa3oBaHMs TOJIOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBble >xene3bl: CEMEHHUKH W sSUYHUKUA. OOpa3oBaHuEe M pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u, sifleKIeTka) — ciepMaToreHes u
ooreHe3. (OCOOEHHOCTH CTPOCHHS SIMIIEKJIETOK U  CIIEPMAaTO30MIOB.

Onnonorsopenue. Ilaprenorenes

5.5

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHMOHAIBHOE pa3BUTHE
(oMOpuorenes). Otambl 3MOPUOHAIBHOIO PAa3BUTHS Yy TO3BOHOYHBIX
KHUBOTHBIX: IpoOJeHHe, racTpyisiuus, opraHorenes. IloctamOproHanbHOe
pazButue. TuIbl MOCTAIMOPUOHAIBHOIO Pa3BUTHUS: MpPsIMOE, HENPSMOE
(munHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPSI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasButne pacreHnii. OHTOT€HE3 LBETKOBOIO PACTEHHS: CTPOEHHUE

CEMCHHU, CTaIUN PASBUTHUA

HaCJ'IeI[CTBeHHOCTI) 1 UBSMCHYUBOCTDb OPraHN3MOB

6.1

IIpenmer u 3agaum reHeTukU. Mcropusi pa3BuThs TreHETHKH. Bxian
POCCHIMCKUX W 3apyOEKHBIX YUEHBIX B pPa3BUTHE TEHETUKH. MeETobI

T'CHCTUKHU (F H6pPII[0J'IOFPI‘-ICCKHI>i, HHTOTCHCTHQCCKHﬁ, MOJICKYJIAPHO-




reHerndeckuii). OCHOBHBIE TEHETHYECKHEe TOHATUS. [eHeTnueckas

CHMBOJIMKA, UCIIOJIB3yEeMas B CXEMaX CKpCH_II/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HaCJIEI0BaHUs IPU3HAKOB, YyCTaHOBJIEHHBIE I'. MenaeneM.
MoHorubpunHoe ckpeuiBaHue. 3aKOH eInHO0Opa3usi THOpPHUIOB MIEPBOTrO
nokosieHus. IIpaBuwino noMHHHMpOBaHMs. 3aKOH PAacCUICIUICHUS NPU3HAKOB.
I'unoresa yncroTel ramert. 11oy1HOE ¥ HENOJIHOE TOMUHHUPOBAHUE.

JurubpupHoe  cKpemmuBaHUe. 3aKOH HE3aBHCHMOTO  HACJIEIOBAaHUS
npu3HakoB. lluToreHeTnueckue OCHOBBI JUTMOPUAHOTO CKPELIMBaHMUS.
AHanusupyromee — CKpeluMBaHue.  lcronb3oBaHHMEe — aHATM3HUPYIOLIETO

CKpCIIUMBAaHUA MU OIPCACIICHUA TCHOTHUIIA ocobu

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CIICIUICHHOMY HAacJeJOBaHUIO TeHOB. HapymieHue cLemieHUs TI'€HOB B
pe3ylbTare KpOCCHHIOBEpa. XPOMOCOMHAs TEOpUs HACIIEACTBEHHOCTH.
['eHeTHYECKUE KAPTHI.

I'enernka nosa. XpoMOCOMHOE OIpeE/ENeHNE Mona. AyTOCOMBI M MOJOBBIE
XpoMocoMbL. ['oMoramMeTHbIe U reTeporaMeTHbie oprann3Mel. Hacnenosanue

IMPHU3HAKOB, COCIVICHHLIX C ITI0JIOM

6.4

N3MeHYnBOCT®D. Bune M3MEHUYUBOCTHU: HEHACJIEJICTBEHHAs u
HacieacTBeHHass. Ponb cpelbl B HEHACIEACTBEHHOM HM3MEHYUBOCTH.
XapakTtepucTuka Moau(UKaIMOHHON U3MEHUYNBOCTH. BapraninoHHbIi psa u
BapualnMoHHas KpuBasd. Hopma peakuum npusHaka. KomudecTBeHHbIE U
KaueCTBEHHbIE  IMPU3HAKM M  UX Hopma  peakuuu.  CBoiicTBa

MOHHq)HKaHHOHHOﬁ HU3MCHYHUBOCTU

6.5

6.6

HacnencrBenHasi, Wi T€HOTHUIIMYECKas, M3MEHUYHMBOCTh. KoMOMHATHBHAs
M3MEHYUBOCTh. Mei03 M MOJIOBOM MpOIeCC — OCHOBAa KOMOWHATHBHOU
W3MEHYMBOCTH. MyTalmoHHass U3MEHYMBOCTh. Kiaccudukaius MyTaiui:
T€HHbIE XPOMOCOMHBIC, TE€HOMHbIE. YacTorTa W MNPUYUHBI MYyTalUU.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHX PSAOB B HACIEACTBEHHON

n3menunBoct H.1. BaBunosa

I'eneruka yenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABI T'€HETHKU
YeJOBEKa:  TEHEAIOTMYEeCKUH,  OJM3HELOBBIH,  IUTOTCHETUYECKUH,
OMOXMMHYECKHA, MOJIEKYyIsIpHO-TeHeThuYecKuil. COBpEMEHHOE OIpeIeIeHH e
TCHOTHUIIA: ITOJJHOITCHOMHOC CCKBCHHUPOBAHUE, T'CHOTUIIMPOBAHUC, B TOM
yucie ¢ nomousio [1I[P-ananu3a. HacnenctBenHble 3a001€BaHUs YEIOBEKA!
reHHble 0oJIe3HH, OOJE3HH C HACIIEACTBEHHOW MpPEapacnoiI0kKEeHHOCTBIO,
XpoMocoMHble Oone3Hu. Comaruueckue M TeHepaTUBHbIE MYTallUH.
[TpuHtMTIBI 370pOBOTO 00pa3za >KU3HU, JUATHOCTHUKH, MPOPUIAKTUKH H

JICUCHUA TCHETUYCCKUX OoJIe3HEH. Meauko-reHeTUIeCKoe




KOHCYJIbTUPOBAHHUC. 3HaucHHuE MGI[I/II_[HHCKOP'I FCHCTUKU B IPCAOTBPALICHUN

1 JICUEHUH Ir'eHETHUECKHUX 3a00JIeBaHMi YeI0BEKa

7 CeJ’IeKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

Cenexuus Kak HayKa M Ipoliecc. 3apoxkKACHHUE CEIEKIUN U JOMECTUKALIUS.
71 Yyenne H.M. BaBmioBa o IeHTpax NPOUCXOXKIECHUS M MHOT00Opasus

KYJbTYPHBIX pacTeHHil. LIEHTpbl NPOUCXOKIACHUS JOMAIIHUX >KHUBOTHBIX.

Coprt, nopoaa, mramm

CoBpeMeHHBIE METOBI CeleKIUU. MacCcoBBIN U MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM PacTeHUH U )KMBOTHBIX. OlLieHKa 3KCTEpbepa. bian3zkopoacTBeHHOE
cKpeluBaHue — MHOpuuHT. Yuctas nuHus. CKpeluBaHUue YUCTBIX JIMHHUH.
7.2 I'etepo3uc, winm rubpunHas cuna. HepoacTBeHHoe CKpellMBaHUE —
ayropunuar. OtnanénHas ruOpuausanus U e€ ycnexu. VCKycCTBEeHHBIN
MYTareHe3 U IOJIy4CHHE MOJUIIONI0B. JIOCTHKEHUs CENIEKIIUU PACTCHUM,

JKUBOTHBIX U MUKPOOPIraHU3MOB

buotexHosorus Kak oTpaciib NMPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. ITallbl
co3nanus pekomOuHanTHOUW JIHK u TpaHcreHHbIX opranu3MoB. KieTounas
73 nHxkeHepus. Kiietounble KyJdbTypbl. MUKPOKIOHAJIBHOE pPa3MHOXKEHUE
' pactenuii. KiioHnpoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX
OpPraHU3MOB. DKOJOTHYECKUE U dTHYecKue poosembl. MO — reHeTHuecKu

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHru3Mbl

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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