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MHNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMsel 1Mo OMOJOTHH TEOPETUUYECKYIO0 OCHOBY JUISL ONPENENICHHsI MOAX0J0B K (POPMUPOBAHUIO COAEPIKAHUS YIeOHOTO
npenmera «buonorus» cocraBunu: kounenrtyaiabHbie mosiokeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeNied, COACpKAHUS, PE3YyJIbTaTOB
oOy4yeHus U TpeOOBaHMI K YPOBHIO MOATOTOBKHM BBIITYCKHHKOB, IMOJIOKEHHsSI 00 OOMIMX LENSIX M MPUHLHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHHE CHCTEMBI cpelHero obmiero oOpaszoBanusi B Poccuiickoit denepannu, a Takke MOJOXKEHUS O creruduke OHoioruu, e€ 3HAYCHUU B
MO3HAHWU KUBOW IPUPOIBI  00ECTIEYCHNH CYIIECTBOBAHHUS Y€I0BEUYecKOro oodmiectsa. CorilacHO Ha3BaHHBIM MOJIOKEHHUSM, ONIPEICIICHB OCHOBHBIC
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo GuoorUM AAET MPEACTaBICHUE O METIX, 00 00Imel crparern 00y4eHus, BOCIUTAHKS U Pa3BUTHS 00yJaromuXxcs CpeCTBaMU
yuebHoro mpenmMera «buonorusy», onpenenser o0s3aTeNbHOE MPEIMETHOE COJIEPKAHHUE, €r0 CTPYKTYPY, paclpesieieHne 1Mo pasjesiaM U TeMa,
PEKOMEHyeMYIO TOCIIEIOBATeIbHOCTh M3YUEHHs] Y4eOHOTO MarepHuaja C Y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTUKU
00pa3zoBaTeNIbHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEN 00yJaronuxcs.

B mporpamme 1o OMOJIOTHHU TaKKe YIUTHIBAIOTCS TPEOOBAHUS K MNIAHUPYSMBIM JIMYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM pPe3yIbTaTaM
00y4eHus B JOPMHUPOBAHUY OCHOBHBIX BHJIOB yI4€OHO-TIO3HABATEIHLHOM JEATEILHOCTH/yI€OHBIX TeHCTBUN 00yUJaIONMIUXCS TI0O OCBOSHUIO COJIEP KaHUS
O6uo0rnUYeckoro oopazoBaHusl.

B mporpamme no 6uosoruu (10—11 kimaccsl, 6a30BbIi YpOBEHb) peain30BaH MPUHIMI IPEEMCTBEHHOCTH B U3Y4YE€HUU OMOJIOTHH, Onaronaps
yeMy B HEH MpOCMaTpUBAETCs HAINPABICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (DOPMUPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHPOBO33PCHHS,
LEHHOCTHBIX OpPUEHTAIMI JMYHOCTH, HKOJOTHUYECKOTO MBIIUIEHUS, MPEACTAaBIECHUN O 30pOBOM oOpa3e >KM3HM U OepeXHBbIM OTHOIICHHEM K
OKpYyXarolen npupoiHoit cpene. [loaromy Hapsny ¢ u3ydeHueM o0IIeONOIOTHIECKUX TEOPUH, a TAK)KE 3HAHUN O CTPOCHUH KMBBIX CHCTEM Pa3HOTO
paHra u CylHOCTH OCHOBHBIX IIPOTEKAIOUINX B HUX MPOIIECCOB B MPOTrpaMMe Mo OMOJIOTHH Y/IeJIeHO BHUMAaHHE HUCI0JIb30BAHUIO IOJMYYEHHBIX 3HAHU I
B TOBCEIHEBHOM JKM3HM I PEUICHUS NPUKIAAHBIX 3a/ady, B TOM 4YHCie: MPOPUIAKTHKU HACJIEICTBEHHBIX 3a00J€BaHUI ueloBeKa, MEIUKO-
FeHETUYECKOTO KOHCYIBTUPOBAHMSI, 000CHOBAHHUS KOJOTHYECKH 11€JIeCO00pa3HOTO MOBEJACHUSI B OKPY KaIOIIeH MPUPOIHOM cpelie, aHaIn3a BIUSI HUS
XO3SIIICTBEHHOU JIEATEIbHOCTH YEJOBeKa Ha COCTOSIHME HPHUPOJHBIX M HMCKYCCTBEHHBIX D3KOCHUCTEM. YCHUJICHHME BHHMMAHUSA K MPHUKIAIHON
HaIMpaBJICHHOCTH Y4eOHOTro mnpeamera «buosnorus» mpoAUKTOBAHO HEOOXOIMMOCTHIO 00ECIIeUeHHs YCIOBHUM JUISl pEeUIeHHs] OJHON U3 aKTyallbHbIX
3a/la4 MIKOJILHOTO OHMOJOrMYecKOro 00pa3oBaHuUs, KOTOpas MpeArnojaraet (popMHpOBaHUE y OOYYalOUIMXCS CIOCOOHOCTH aJalTUPOBAThCA K
W3MEHEHUSIM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOiero oOpazoBaHUsl 3aHMMaeT BakHOoe Mmecto. OHa obecrieunBaeT (OpPMUPOBAHHE Yy OOYUYAIOLIUXCS
MIPEJICTAaBJICHU O HAYYHOW KapTUHE MHpA, pacuiupser ¥ o0oOIaeT 3HaHUSA O XUBOW mpupojne, e€ OTIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOU
OpraHM3aIiy U BOJIOIUH, CO3MaET YCIOBUS JUIS: MO3HAHUS 3aKOHOB YKUBOU MpHpobl, GopMupoBaHus QYHKIIMOHAIBHON IPaMOTHOCTH, HaBBIKOB
3I0pOBOTO M 0€30MacHOr0 00pa3a >KM3HU, SKOJOTMUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHS K )KUBOM MPUPOJIE U YEIOBEKY.

bonbmoe 3HayeHue OHOJOTHMSI MMEET TaKKe JUIsl PElIeHHs BOCHMTATENIBHBIX M PAa3BUBAIOIIMX 3a/ad CpEeAHEro oouiero oOpa3oBaHMUs,
conuanu3anuu oly4aronuxcs. M3ydenune Ouonoruu oOecredynBaeT yCIOBUS JUIsl (OPMUPOBAHUS WHTEIJICKTYalbHBIX, KOMMYHHKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYPHhI, CIIOCOOCTBYET MHTETPAIIMA OMOJIOTHYECKUX 3HAHUH C IPEJICTABICHUSIMH U3 IPYTUX YI€OH bIX



MIPEIMETOB, B YACTHOCTH, (DM3UKH, XUMHUH U reorpadun. HazBaHHbIE MONOKEHUS O MPEIHA3HAYCHUN Y4eOHOTrO mpeaMera «Bbruonorusy cocTaBuiIn
OCHOBY JIJIsl OIIPEENICHHSI MTOJIX0I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0 COJIEPKAHMS, IPEACTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OT10op coxmepkanust yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3UIMNA KyIbTYpOCOOOPa3HOTO MOJX0Ja, B
COOTBETCTBUHU C KOTOPBIM OOyYaromIuecs JOJDKHBI OCBOMTH 3HAHUS M YMEHUs, 3HaYMMble JUIsl (OpMUPOBaHUS OOIIEH KyIbTYpbI, ONPECISIONINe
aJIeKBaTHOE TIOBEJICHUE YEJIOBEKAa B OKpPYXKAIOIIECH MPUPOIHON cpene, BOCTpeOOBaHHBIC B NOBCEAHEBHOM JKU3HU W MPAKTUYECKOH IEATEITbHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHWW 3aHUMAIOT DJIEMEHTHI COJICP)KaHUs, KOTOpPbIE CIY)XaT OCHOBOH sl ()OPMHUPOBAHHS TPEICTABICHUH O
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MHpa M IICHHOCTHBIX OPHEHTAIMSX JIMYHOCTH, CIMOCOOCTBYIOUIMX T'yMaHH3aIMH OMOJIOTHYECKOTO
oOpa3oBaHUsI.

CTpyKTypHpOBaHHE COACPKAHUS YUEOHOTO MaTepraa B IIporpaMMe Mo OMOJIOTHH OCYIIECTBICHO C YIETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUIA
00 OTIIMYUTETHHBIX 0COOCHHOCTSIX KUBOW MPHUPOJIBI, 0 €€ YPOBHEBOW OpPraHU3aIllMK U ABOJIOIHMHA. B COOTBETCTBUM C 3TUM B CTPYKTYpE Y4eOHOTO
npeamera «BHONOTHs» BBINENEHBI CIEMYIOUINE COoAep)KaTeNbHble TUHUN: «buonorus kak Hayka. Merojabl HaydHOTO mo3HaHUs», «Kierka kak
Oouosnoruueckas cucreMayn, «OpraHusM kKak Ouosiornyeckas cucrema», «CucreMa U MHOrooOpaszue OpraHM4ecKoro Mupa», «IBOJIIOLMS KUBOUN
MPUPOIBD), «IKOCUCTEMBI H TTPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenmp wm3ydenus: ydeOHoro mnpeamera «buomorms» Ha 0a30BOM ypOBHE — OBJIAJCHHE OOYYAIONMIMMHUCS 3HAHUSMH O CTPYKTYPHO-
(GYHKIIMOHATFHON OpraHU3aIliy JKUBBIX CHCTEM Pa3HOTO paHra M MPUOOpETeHHe YMEHHWI MCIIOJIBb30BaTh 3TH 3HAHHS U TPaMOTHBIX JICHCTBHH B
OTHOIIIEHUH OOBEKTOB KUBOM MPHUPOIHI U PEIICHUS Pa3TMUHBIX KU3HEHHBIX POOIIEM.

JlocTikenue 1enu n3ydeHus yaeonoro npeamera «brnonorusi» Ha 6a30BOM ypoBHE 00€CTIE€UNBACTCS PEIICHUEM CIIeIYIOIINX 3a1a4:

OCBOCHHE OOYJAIONIMMHUCS CHCTEMBI 3HAHUH O OMOJOTHYECKHX TEOpPHUSAX, YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBHIIax,
CITy)KaIMX OCHOBOM Ui (JOPMHPOBAHMS IPEJCTABICHHH O €CTECTBEHHO-HAYYHON KapTHHE MHUpA, O METOJaX HAyYHOTO IMO3HAHHS, CTPOCHUH,
MHOT000pa3uy M OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3sHOTO YPOBHS OpPTraHU3allMH, BBIAAIOIIMXCSA OTKPHITUSX M COBPEMEHHBIX HCCICIOBAHHUAX B
OMOJIOT Y,

dopMHpoBaHKE Y 00YJarOIIUXCS TO3HABATEIILHBIX, HHTEIUICKTYAIBbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce aHANN3a JAaHHBIX O IyTAX
pa3BUTHS B OMOJIOTUH HAYYHBIX B3TIIAI0OB, HICH M TIOJX00B K U3yYEHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3ally;

CTQHOBJICHHE Yy OOydaromuxcsi oOmeil KyabTyphl, (pyHKIMOHAIFHONW I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSACHATH U OLICHUBATH SBIICHUS
OKPY’KaIOIIEro MUpa )HUBOH MPUPO/IBI HA OCHOBAHUU 3HAHUH U ONBITA, TIOIYYSHHBIX IPU U3y4E€HUH OHOJIOTHY;

¢dopmupoBaHKEe Y O0Yy4YarOIIMXCsS YMEHHH WIUTIOCTPUPOBATh 3HAUYCHHE OMOJIOTMYECKUX 3HAHMHA B MPAKTHUECKOH JESATEIBHOCTH YEIIOBEKA,
Pa3BUTUHU COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUI U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH IIO3HAHUS YEIOBEKOM J>KMBOW IPHPOIBI, HEOOXOIMMOCTH OEpeXHOTO OTHOLICHHS K HEH,
COOITIO/IEHHS AITUYECKUX HOPM TIPH MTPOBEICHUN OMOJIOTUIECKUX HCCIIEIOBAHUN;

OCO3HAaHME IEHHOCTH OHOJIOTMYECKUX 3HAHMUN JUIsl TOBBIIEHHUS YPOBHSA HKOJIOTHYECKON KyNbTyphl, A (OPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHHMI B MOBCEIHEBHOM XU3HU Ul OLIEHKU MOCIEICTBUN CBOEH JEATENBHOCTH M0 OTHOIIEHUIO K
OKpy»Xarollel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHME U COOJIOACHNE Mep NMPO(UIAKTUKY 3a00IeBaHUH.



B cucreme cpennero oOmiero obpasoBanus «buonorus», usydaemass Ha 6a30BOM ypOBHE, SBIISICTCS O0S3aTEIbHBIM YUYEOHBIM IMPEIMETOM,
BXO/ISIIIIUM B COCTaB MPEAMETHOM 001acTi «ECTeCTBeHHO-HAYYHBIE TIPEAMETHI».

Jiis u3ydenus 6uosioruu Ha 6a30BOM YpOBHE cpeliHero odmiero oopasoBanus orBoautcs 68 dacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B
11 kiacce — 34 gaca (1 yac B Heziemio).

COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.
buonorus xak Hayka. CBs3b OMOJOTMHM C OOLIECTBEHHBIMM, TEXHUYECKUMHU U JPYTUMHU €CTECTBEHHBIMH HaykaMu, (puiocodueil, 3TUKOH,
ACTETUKON U paBoM. Posb 6uonoruu B popMHpOBaHUM COBPEMEHHOM Hay4YHON KapTHHBI MHUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MGTO)IBI MO3HAHUS JKUBOH MpUpOabl (Ha6J'IIO)1€HI/Ie, SKCIICPUMCHT, OITUCAHUC, USMEPCHHUC, Knaccmbm(aum[, MOJCIINPOBAHUC, CTATUCTUICCKAA
00paboTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbl:

[Tpaktrueckas padota Ne 1. «Mcmonb30BaHue pa3InYHBIX METOAOB MPU NU3YYCHUH OHOJIOTHUECKHX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTIMYne KUBBIX CUCTEM OT HEOPraHMYECKON MPUPO/IBL.

CpoiicTBa OmocucTeM M HX pa3HOOOpa3ue. YPOBHU OpraHU3allul OMOCUCTEM: MOJICKYJISPHBIA, KJIETOUHBIN, TKAHEBBIM, OpPraHU3MEHHBIMH,
MOMYJISIIMOHHO -BUIOBOH, SKOCHCTEMHBIN (OMOTE€OIICHOTHYECKHH ), OMOCHEPHBIM.

JdemoncTpaumnu:

Tabmuis! u cxembl: «OCHOBHBIC IPU3HAKHU )KU3HI», «YPOBHH OpraHU3alluH KUBOW TIPUPOIBD.

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XuMHYeCKHUIi COCTAB U CTPOECHHUE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMHUUYECKUE IIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIeMEHThI. Bo/ia u MuUHepanbHbIE BEIIeCTBRA.

OyHKIMU BOJBI U MUHEPAIbHBIX BElleCTB B KieTke. [lognep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnMble U 3aMEeHIUMble aMUHOKHUCTIOTBI. AMUHOKHUCIOTHBIN

cocTaB. YPOBHHU CTPYKTYpBI OCIIKOBOI MOJIEKYIIbI (I€pBUYHAs!, BTOPUYHAs, TPETUUHAsI M YETBEPTUYHAS CTPYKTYpa). XMMHUYECKHE CBOMCTBA OEIKOB.
buonornyeckue pyHKIUN OSIKOB.



depMeHThI — Ononoruueckue karaau3aTopsl. CTpoeHne pepMeHTa: akTHBHBIN LIEHTp, cyOcTpaTHas crienupuanocts. KodepmeHTsl. BuTaMuHsl.
OTtnuuns (epMEHTOB OT HEOPraHMUECKUX KaTaTu3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, prbo3a M JAe30KCHpru003a), mucaxapubl (caxapos3a, JaKTo3a) W MoJrcaxapuasl (Kpaxmal, TJIMKOTeH,
HeJTI0103a). bruonornyeckue GyHKINH YTIeBOIOB.

Jlunmuapr: TpuriMuepusl, Gocorunuas, crepousl. ['unpodunsHo-ruapodoOHsIe cBolicTBa. buonorunueckue Gynkunu munuaos. CpaBHEHHE
YTJIE€BOJOB, OEJIKOB U JIMIIUJOB KaK UICTOYHUKOB SHEPIUU.

Hykneunossie kucnoter: JJTHK u PHK. Hykneotuast — Monomeps! HykiienHOBBIX KHCHIOT. Ctpoenne u pynkunu JJHK. Ctpoenne n pynkumnn
PHK. Buget PHK. AT®: ctpoenue u GpyHKIUY.

[uTonorus — Hayka o kierke. Knetounas Teopust — npumep B3auMoJecTBUs uael 1 (pakToB B HAYYHOM MO3HAHUU. MeTo bl U3y4EeHHUS KIETKH.

Knerka xak nenoctHas skuBasi cuctema. OOIIMe NMpU3HAKU KIETOK: 3aMKHYyTasl HapyxHass meMmOpaHna, Mosiekynbl JIHK kak reneruueckuii
anmnapar, CCTeMa CUHTe3a Oelka.

Tunsl KIIETOK: SyKapuoTHUecKass U mpokapuoTuueckas. OCOOEHHOCTH CTpOEHMsI MpOoKapHoTHYeckol kieTku. Kiierounas creHka OakTepHid.
Crtpoenue sykapuoTudeckoi kieTku. OCHOBHBIC OTIWYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAs CTEHKA, TTIMKOKAIUKC, X ¢pyHkuuu. [lnasmaruueckas memOpana, e€ cBoiicTBa M (QyHKIIUH.
[uromnaszma u e€ opranounapl. OqHoMemOpanubie opranouasl kietku: DIIC, anmapart ['onbmxu, mu3ocomsl. [lo1yaBTOHOMHBIE OpTaHOWIBI KIIETKH:
MUTOXOHAPHUH, MIacTubl. [Iporcxoxaenrne MUTOXOHApUH U Tutactud. Bunel minactua. HememOpanHble opraHOU b KIIETKUA: PUOOCOMBI, KIIETOUHBII
LIEHTP, LICHTPUOJIU, PECHUYKH, KI'YTUKH. DyHKIMHM OPTraHOUIOB KIETKH. BKitoueHusl.

Anpo — perynsaTopHbIi IeHTp KiIeTku. CTpoeHue siapa: saepHas 000J049Ka, KapHoIia3Ma, XpPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEILIECTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammsl: «PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXKUBOM Npupoiey, «PacrpeneneHne XUuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOJIEN.

Tabmuusl 1 cxemsl: «llepuoauueckas Tabauna XUMUYECKHX 3JE€MEHTOB», «CTpoeHue MojeKysbl BoAb», «buocunrte3 6enka», «CtpoeHue
MoJieKyIbl Oenkay, «Ctpoenue pepmentay, «Hyknennosbie kuciaotel. JJHK», «Ctpoenne monekynst ATDy», « CTpoeHHE 3yKapHOTHIECKOH KIICTKI,
«CTpoeHHe KUBOTHOM KIeTKW», «CTpoeHue pacTUTENbHOW KIETKW», «CTpOEHHE IPOKApHUOTUYECKON KIEeTKu», «CTpOEHHE sapa KIETKN»,
«¥YrneBopl», «JIunuaey.

O6opynoBaHue: CBETOBOM MHKpPOCKON, OOOpYyAOBaHME JUIs IMpOBeAeHUs HAOIIOACHU, W3MEPEHUN, IKCIEPUMEHTOB, MHKpPOIpErnapaThl
PaCTUTENBHBIX, )KUBOTHBIX M 0aKTEPHATBHBIX KIETOK.

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 1. «M3ydyeHne kaTaIuTHUYECKOW aKTUBHOCTH ()epMEHTOB (Ha IpUMepe aMUiIa3bl TN KaTallas3bl)».

JlaboparopHas pabota Ne 2. «3yueHune cTpoeHHs KIETOK PACTeHUM, )KUBOTHBIX U OaKTEpHii TI0/1 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenapaTax
U UX ONHCAHUEM.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOMeH BemecTB, WM METa00JIM3M. ACCUMMIIAINS (TNTACTUYECKH OOMEH) M TUCCUMIIIALIUS (SHEPTETHUECKUI 0OMEH) — JIB€ CTOPOHBI €JMHOTO
nporecca Meraboau3ma. Posib 3aKOHOB COXpaHEHUS BEIIECTB M YHEPTUU B MIOHUMAaHUU METab0JIn3Ma.

Tumbr oOMeHa BemecTB: aBTOTpO(HBIN U reTrepoTpodHbIii. Poib pepmMenTOB B 00MEHE BEIIECTB U MPEBPAILIEHUH SHEPTHH B KIETKE.

dorocunTte3. CBetoBas u TeMHOBas (Pa3wl porocuHTe3a. Peakiuu gorocunreza. IpdekruBHOCTH PoToCHHTE3a. 3HAYCHHE (HOTOCUHTE3A IS
KU3HU Ha 3emuie. Bimsinue ycnoBwuii cpezpl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINE OakTeprun. 3HaYCHHE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMJle.

OHeprerTudeckuii 0OMeH B KieTke. PaciiernieHue BelecTB, BbIACICHUE U aKKYMYJIUPOBAHHWE DHEPIHMM B KIIETKE. DTambl 3HEPIeTUYECKOTO
oOmena. ['mmkomms. bpoxenne um ero Buisl. KuciaopogHoe OKHCIIEHHE, WIM KIETOYHOE JbixaHue. OkuciaurenbHoe (GochopHIrmpoBaHUe.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuu marpuunoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzamus renetrrndeckoit mHGopManyu B KieTke. | e HeTHYECKUd KOI U
ero coiictBa. Tpanckpumnius — matpuunbiii cuate3 PHK. Tpancnsius — OuocunTes Oenka. Dtansl Tpancisiuu. KogupoBanue aMuHOKUCITOT. Poitb
pubocom B OMocHHTE3€ OelKa.

Heknerounsie Gopmbl xu3Hu — Bupychl. Mctopust otkpertust Bupycos (/1. Y. MBanoBckuif). OcoOOEHHOCTH CTPOEHUS U KM3HEHHOTO LUK
BUpycoB. bakrepuodaru. bonesnn pacteHuii, )KMBOTHBIX M YeJOBEKa, BbI3bIBacMble BUpycamH. Bupyc ummyHoaeduumra yenoBeka (BUY) —
Bo3Oyautens CITN1a. O6paTHas TpaHCKpUIIIHS, peBepTa3za u nHTerpasa. [Ipodunakrrka pacnpocTtpaHeHUs] BUPYCHBIX 3a00JIEBaHMIA.

JdemoHncTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunel muTaHus», «Metabomuzm», «MUTOXOHIPHSL), «IHEPreTUYECKUd OOMeH», «XioporacTy, «DOTOCHHTE3Y,
«Ctpoenne [ITHK», «Ctpoenue u dhyHKImoHupoBanue renay, «Cunre3 oenka», «['eHeTnueckuii koma», «Bupyce», «bakrepuodarn», «Ctpoenue u
»u3HeHHbIH ki Bupyca CI1M/a, 6akrepuodaray, «Pemmukanus JJTHK».

Ob6opynoBanue: moaenu-ammukauun «Yasoenue JJHK u tpanckpunuus», «buocunres Oenka», «CTpoeHHE KIETKU», MOJIENb CTPYKTYPBI
JIHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounslil nuki, uam xKu3HeHHbIH UK kietku. MaTepdasza u muros. Ilponeccsl, nporekaromue B uHTepdasze. Pemnmukanus — peakuus
marpuyHoro cuHTe3a JIHK. Ctpoenume xpomocoM. XpOMOCOMHBIH HAO0Op — KapHOTHIL. JIMTJIOMTHBIM M TalJIOMIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. LluTonornueckne 0CHOBBI Pa3MHOKEHUS U UHAUBUAYaTIbHOTO PA3BUTHUSI OPraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. IIpoueccel, npoucxoaauiue Ha pa3HbIX CTaAUSAX MUTO3a. BHOJIOTHYecKuil CMBICIT MUTO3a.

[Iporpammupyemast rudesb KIETKH — aromnTo3.

@opMBl pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe W TMoJioBoe. Buapl Oecroioro pa3MHOKEHHs: [IeIeHHE HaJBO€, MOYKOBAHHWE OJIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHUPOBAHHUE OPraHU3MOB, €10 3HAUYCHHE IS CEJIEKIIHH.

ITonoBoe pa3MHOXKEHHE, €ro OTINYHNS OT OECHOJIOTO.

Meito3. Cranuu meiiosa. IIponeccsl, npoucxoasmue Ha cragusax mernosa. [loBenenne xpomocoMm B Meriose. Kpoccnnrosep. buonornueckuii
CMBICII ¥ 3HAUE€HUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK y )KHBOTHBIX. [10JIOBBIC kKelle3bl: CEMEHHUKH U sudHUKUA. OOpa3oBaHUe U Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CHepMaTo30ull, sIMIEKIeTKa) — criepMaTorene3 u oBoreHe3. OCOOCHHOCTH CTPOCHUSI SIMIIEKIETOK M CIIEPMAaTO30MJI0B.
OmnonotBopenue. [lapreHorenes.

WupuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (3MOpHOTeHe3). DTarbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JPOOJICHUE, TacTpy/saius, opranorenes. [locramOpruoHansHOe pa3BUTHE. THITBI TOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HETPSIMOE
(imumHOYHOE). BimsiHre cpelibl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaIUU PA3BUTHSI.

JdemoHcTpaumnu:

Tabnuib! 1 cxeMbl: «@OpMBI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOITHOE OIIJI0IOTBOPEHHUE Y IIBETKOBBIX PACTCHMI», «BereTaTHBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kimetku Oaktepuil», «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHne xpoMocombl», «Kierounsiii nukim», «Permmukamus JJHK»,
«Muro3sy, «Meito3y, «IIpsimoe u HENpsiMoe pa3BUTHE», «I aMeTOreHe3 Y MIIEKOTTUTAIONINX U YeloBeKay, «OCHOBHBIE CTaJIMH OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOI, MHKporpernapaTsl «CriepMaTo30u/Ibl MIIEKOTTUTAIONIEroy, «Slileknerka miekonuTaroniero», «Kapuokunes B
KJIETKaX KOpeIlIka JyKay, MarHTHast MOJIeNIb-anTumKaus «Jlenenue knetkn», moaens JJHK, monens meTadazHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast pabota Ne 3. «Habmro1eHre MUTO3a B KJIETKaX KOHYMKA KOpPENTKa JTyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

JlabopaTtopnas pabota Ne 4. «/3ydeHne cTpoeHuUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIIPETapaTax.

Tema 6. HacjieacTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mictopus pa3Butus reHeTUKU. Posib HUTOIOTHU M SMOPUOJIOTHH B CTAHOBJICHUH I'eHETUKH. Bkian poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE F'€HETUKU. MeTOo bl TeHETUKH (TUOPUI0JIOTUYECKUH, TUTOTEHETUUECKUI, MOJIEKYISIPHO -TeHeTHYecKUii). OCHOBHbBIE
TFE€HEeTUYECKUE MOHATHA. [ eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpeIMBaHUM.

3aKOHOMEPHOCTHU HAcIe0BaHUs IPU3HAKOB, ycTaHOBIeHHbIE [. Menaenem. MoHornbpuaHoe ckpeuuBanue. 3aKkoH eJMHO-00pa3usi ruOpuI0B
nepBoro nokosjeHus. [IpaBuno qoMmuHMpoBaHus. 3aKOH paclleryieHus NpU3HaKoB. I nunore3a ynctorel ramer. [loaHOE U HENMOTHOE JOMUHUPOBAHK €.

JluruOpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHUMOTO HACJEIOBaHUSA MPHU3HAKOB. LlUToreHeTnyeckne OCHOBBI TUTHMOPHIHOTO CKPEIIMBaHUS.
Ananusupyroniee ckpeniuBanue. Vcnonb3oBaHne aHATU3UPYIOIIETO CKPEIUBAHUS IS OTIpeAeTICHHs] TeHOTHUIIa OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabdora T. Moprana mo cuerjieHHOMY HaclieZJOBaHMIO I'eHOB. HapyiieHue clemyieHusi reHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

'enetnka mona. XpoMOCOMHOE OIpENEICHHE NO0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBL. ['OMOramMeTHble M T'e€TepOraMeTHbIE OPraHU3MBbI.
HacnegoBanue npu3HakoB, CLEIUIEHHBIX C MOJIOM.

N3meHunBoCcTh. Buabl HM3MEHYMBOCTH: HEHACJEICTBEHHAass W HAcleJCTBEHHas. Poilb cpenbl B HEHACIEACTBEHHOW WM3MEHYMBOCTH.
XapakTepucTiuka MoAU(PUKAITMOHHON U3MEHUNBOCTH. BapualimoHHbIN psa v BapualimoHHas kpuBas. Hopma peakiuu npusHaka. KonmdecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIU(UKAIIMOHHONW W3MEHYUBOCTH.



HacnencrBenHas, wiim reHOTUIIMYECKAsl, U3BMEHYMBOCTh. KOMOMHATHBHASI HF3MEHUYMBOCTh. Mei03 | IMOJI0BOH MPOIIECC — 0CHOBA KOMOMHATUBHON
M3MEHYMBOCTH. MyTallMOHHAs W3MEHYHMBOCTh. Kilaccudukanus MyTanuid: T€HHbIE, XPOMOCOMHBIC, F'eHOMHbIE. HacToTa M MPUYUHBI MYTAIlHi.
MyrareHHsle GakTOpbl. 3aKOH TOMOJIOTHUECKUX PSAJOB B HacleACTBeHHON m3menunBocty H. 1. BaBunoga.

BHesniepHas Hacae1CTBEHHOCTh U H3MEHUUBOCTbD.

I'eneruka yenoBeka. Kapuotun yenoBeka. OCHOBHbIE METOJIbI T€HETHKHU YE€JIOBEKAa: I'€HEATOrMUecKuid, OJM3HELOBBINA, IIUTOIC€HETUYECKUH,
OMOXMMUYECKUH, MOJIEKYISIpHO-TeHeTHIecKrii. COBpeMEHHOE OIpeiesieHIe TeHOTHIIA: TOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TeHOTHITMPOBAHKE, B TOM
yucie ¢ nomouisto [1I[P-ananuza. HacneactBennbie 3a001eBaHus YeJIOBEKA: TeHHBIE 00JIe3HU, 00JIE3HH C HACJIEICTBEHHOM IIPEIPaCc0IOKEHHOCTBIO,
XpoMocoMHbIe Oose3HH. CoMaTHUeCKue W TeHepaTHBHbIe Myraruu. CTBOJOBBIC KIETKU. [IpuHIMMBI 310pOBOTO 00pa3a >KW3HHU, AMATHOCTHKH,
NpOQUIAKTUKY M JICUEHUS TEHETHYECKUX Oose3Hed. MeauKo-reHeTUUecKoe KOHCYIbTHPOBaHUE. 3HAYEHHE MEIAUIMHCKOW TEHETHKU B
MPEeIOTBPAILEHNH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTI0OBeKa.

JdemoHncTpaumnu:

[optpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuisl u cxembl: « MOHOrHOPHIHOE CKPEUIMBAHUE M €r0 LIUTOT€HETHYeCKas OCHOBa», «3aKOH paCIlEIJICHUS M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpugHoe ckpemmuBaHue», «LluTonoruyeckre OCHOBBI TUTHOPHUIIHOTO CKperuBaHusy, «Meiiosy,
«B3aumopelicTBue alienbHbIX TeHOB», «l'eHeTnuyeckue KapThl pacTeHUM, JKUBOTHBIX W uejoBeka», «['eHeTmka monay, «3aKOHOMEPHOCTU
HacCJIeOBaHUS, CLEIJICHHOTO ¢ MOoJoM», «KapHoTumnbl yenoBeka M KUBOTHBIX», «Buabl M3MeHYUBOCTHY», «MoaupukanoHHas U3MEHYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

Ob6opynoBanue: moaenu-anmuukanuun «MoHoruOpunHoe ckpeuuBanuey, «HemonHoe goMuHupoBaHue», «/IuruOpuaHoe CKpelirBaHHE»,
«ITepekpéct XpoMOCcOM», MHUKPOCKOT U MUKpompemnapar «/[po3oduna» (Hopma, myraruu (HOpMbI KPBUIEB U OKPACKU Tena), repOapuii «I'opox
ITIOCEBHOM.

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 5. «l3yueHue pe3ynbTaToB MOHOTHOPUAHOTO M JUTHOPUAHOTO CKPELIMBAHUS Y JIpO30(HIBI HAa TOTOBBIX
MHKpOIIpernaparax.

JlaboparopHas padota Ne 6. «M3ydenre Moau(pUKATMOHHON N3MEHYUBOCTH, IIOCTPOSHUE BAPUALIMOHHOTO Psiia ¥ BAPUALMOHHON KPUBOM».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢uiibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[TpakTnueckas paborta Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuusi Kak Hayka M IIpolecC. 3apOKJIECHUE CeleKIuU U JoMmecTthkauus. Yuenue H. WM. BaBuimoBa 0 IEeHTpax NPOUCXOXKIACHUS U
MHOT000pa3usi KyIbTypHBIX pacTeHUi. LIeHTphl MPOUCX0KACHUS JOMAITHUX KUBOTHBIX. COpT, HOPO/Ia, IITAMM.

CoBpemeHHBIE METOMBI CeNeKIud. MacCoBBbI W WHIUBUAYAbHBI OTOOpPHI B CEJEKIMU pacTeHUH U KUBOTHBIX. OIIEHKa JKCTephepa.
brnuskopocTBeHHOE ckpenuBanue — HHOpuAUHT. Ynctas nunus. CkpeluuBaHue YUCThIX JUHUNA. ['eTepo3uc, mnu rudbpuanas cuna. HepoactseHnHoe
cKpelBaHue — ayropuaunr. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M IMOJy4eHHE MOJUIUIONIOB. JlocTmxkeHus
CEJICKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buoTexHonorus Kak orpacib MpPOW3BOJICTBA. | eHHas MH)KeHepus. Drtambl co3naHust pekomOuHantHOW JIHK u TpaHCreHHBIX OpraHus3mos.
Kierounas wunxenepus. Kiierounsle KyinbTypbl. MEKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHui. KiloHMpoBaHME BBICOKOIIPOIYKTUBHBIX
CEeNbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U dTHUYeCcKHe podiembl. MO — reneTnuecki MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. 1. Kapnieuenko, M. @. lBaHoB.

Tabmuuer n cxemsl: kapra «LIeHTpBI MPOUCXOKAESHUS U MHOTOOOPa3Hsi KyJbTYPHBIX pacTeHHi», «Ilopoabl ToOManTHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHuil», «Otnanéunas rudpuamsanus», «Padotsl akagemuka M. @. MBanoBay, «[lommmmonausy, «OOBEKTHl OMOTEXHOIOTHI,
«KiieTouHbIe KyJIbTYpHI U KIIOHUPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKM IUIOJIOB U KOPHEIUIOAOB JUKUX (OPM M KYyJIbTYpHBIX COPTOB pacTeHui, repdapuit «CenbcKOX03SHCTBEHHBIE
pacTeHus.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHKEHHS CENeKLIUH PAacTeHWH U KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO (epmy,
COPTOMCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE X035HCTBO, JJa0OpaTOPHUIO arpOYHUBEPCUTETA MIIM HAYIHOTO LIEHTPA)».

OXpaHsAEMBIX BUJOB PACTEHHUN U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA BA30BOM YPOBHE CPEJJHEI'O
OBILIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBimuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS 00YJAIONTUMHUCS MPOTPAMM CPETHETO 00IIero 00pa3oBaHUsI:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHEBIX PE3YIJIIBTATOB OCBOCHUA ITPEAMETA «buoorusay» BBIJICJICHEBI CIICAYIOMIUE COCTABJIAIONIME: OCO3HAHUEC 06yLIaIOH_II/IMI/ICH
pOCCI/II\;ICKOfI Fpa)I(,HaHCKOﬁ HIACHTUYHOCTH — T'OTOBHOCTH K CaMOpPAa3BUTUIO, CAMOCTOATCIBHOCTH W CaMOOIIPCACIICHHUIO, HAJINYHUEC MOTHBAIIUU K
O6y‘IeHI/IIO 6I/IOJ'IOFI/II/I, LCJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHUX Y66)KHGHHﬁ JIMYHOCTH Ha OCHOBE KIIIOYEBHIX IIEHHOCTEH 1 HCTOPUYCCKUX TpaI[I/II_II/Iﬁ
Pa3BUTUA OHOJOTMYECKOTO 3HaHusA, TOTOBHOCTH U CIIOCOOHOCTH o6yqa10m1/1x051 PYKOBOACTBOBATHCS B CBOEH JIEATEIILHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMH, HNPUCYHNIUMU CUCTEMC OHOJIOrHYECKOTO O6pa3OBaHI/IH, HaJIMYHUC 3SKOJOIrM4Y€CKOIro IIPaBOCO3HAHUAI, CIIOCOOHOCTH CTaBUTh Oocjin 1
CTPOUTD JKU3HCHHBIC I1JIaHbI.

JImgyHOCTHBIE pe3yJIbTaTbl OCBOCHUA IIPEAMCTA «buonorus» IOCTUralOTCAi B €IUMHCTBE yqe6H0171 U BOCIMTATEIBbHON JIESITEIbHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMU pOCCHﬁCKHMH COOUOKYJIBTYPHBIMHU, UCTOPUICCKUMHU U AYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU, IMPUHATBIMH B
O6H_IGCTBC IpaBUJIaMH U HOpMaMH IIOBCACHUS U CHOCO6CTBYIOT nmponeccamM CaMOTIO3HAHNM A, CAMOBOCIIMTAHUS U CAMOPAa3BUTUA, PA3SBUTHUA BHYTpeHHeﬁ
NMO3nIHUU JIMYHOCTH, MATPHUOTH3MA, YBAXKCHUA K 3dKOHY U MPaBOIOPAAKY, YCIOBCKY Tpyda W CTApLIEMY ITOKOJICHUIO, B3aUMHOTO YBA>XCHUA,



OepeKHOTO OTHOIIEHUS K KYJIBTYPHOMY HACJICAUIO M TPAIHIIMSIM MHOTOHAIIMOHATIBHOTO Hapoaa Poccuiickoit denepamnuu, pupoae U OKPYKaroIIeH
cpexne.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS y4eOHOro mpeameTa «bBHOJIOTHS) MOJKHBI OTpakaTh TOTOBHOCTH W CIOCOOHOCTH OOydYarOUIUXCS
PYKOBOJICTBOBAThCSI C(OOPMUPOBAHHON BHYTPCHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPUEHTAIWH, TO3UTHBHBIX BHYTPEHHUX
YOEKICHHI, COOTBETCTBYIONINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHE KU3HCHHOTO OTBITA U OTBITA JCSITEILHOCTH B
MPOIIeCCe peaanu3alii OCHOBHBIX HAMPABICHUM BOCIIUTATEILHOM ACSITEIIBHOCTH, B TOM YKCJIE B YaCTH:

1) rpakaaHCcKOro BOCIMTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIINU 00YJaIONIEroCcs Kak aKTUBHOTO U OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACSITEIBHOCTH TMPHU CO3JaHUHM YYCOHBIX MPOEKTOB, PEIICHUM YYEOHBIX W TMO3HABATEIBHBIX 3aj1ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENSITH COOCTBEHHYIO IMO3UITUIO TTO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU B OOBSICHATD €€;

YMEHHUE YUYUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aWMOICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUSIMU, KYIbTYPHBIMHU
IIEHHOCTSIMH U COITUATBHBIM TTOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJTHEHHUSI YYEOHBIX, IMO3HABATEIbHBIX M HCCIEIOBATEIBCKUX 3ajad,
YBaXUTEIHLHOTO OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB MPU 00CYKJICHUH CTIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEP KaHUS;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUHCKOM TpaXk1aHCKON MICHTUYHOCTH, MaTPUOTU3MA, YBAKEHHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH HEPE]]
Ponunoii, ropaoctu 3a cBoit kpail, cBOI0 PoauHy, CBOH S3bIK U KYJIBTYPY, NPOLLIOE M HACTOSII[EE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAMIO U MAMITHUKAM IIPUPOIbI, TOCTHKEHUAM Poccun B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
Tpyne;

CIOCOOHOCTh OLICHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIICHHE M Pa3BUTHE OMOJIOTHH, MOHUMAHUS 3HAYEHHs] OMOJIOTMH B TMO3HAHUU
3aKOHOB MIPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

ujeiHast yoexxAEHHOCTh, TOTOBHOCTb K CIIY>KE€HHUI0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 CYAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEH pOCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CHOCOOHOCTh OLIEHUBATH CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOPATbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM, CO3JIaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHS LIEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBUU C TPAAULIMAMHU Hapo 0B Poccuu;

4) 3¢TEeTUYEeCKOT0 BOCIIUTAHMS:



ACTETUYECKOE OTHOILICHWE K MHpPY, BKJIIOYash ICTETUKY OBbITAa, HAYYHOTO M TEXHMYECKOTO TBOPYECTBA, CIIOPTAa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHUM;

IMOHMMAaHHUE SMOLIMOHAIIBHOTO BO3JAEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAXKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH KaU€CTBA TBOPUYECKOU JIMUHOCTH;

5) ¢puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbS H IMOLHOHAIBLHOIO 0JIATONOJIYYHA:

MOHMMaHUE W peaj3alus 3J0pOBOro M 0Oe30macHOro obpasa >KM3HHU (370pOBOE MHUTAHHE, COONIOJCHHE TMTHEHHYECKHX MPaBUI M HOPM,
cOaaHCHPOBAHHBIN PEKUM 3aHATUI M OT/BIXA, peryisapHas Gpu3ndeckas akTUBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICH U K
COOCTBEHHOMY (PH3MUECKOMY U ICHXHUYECKOMY 370POBBIO;

MMOHMMAaHHE IEHHOCTH MPaBUJI UHIMBUIyaJbHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEIEHUS B CUTYaLUSAX, YITPOKAIOIINX 3J0POBBIO U HKU3HU
JTIO/IEH

OCO3HAHUE TIOCIICICTBUM U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aTKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIMTAHUSA:

FOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTU MacTepCTBa, TPYI0JIt00uE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTUYECKOW M COI[MAIIbHOM HampaBiIeHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U
CaMOCTOSITENIBHO BBITIOJIHSTH TAKyIO JA€ATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepam npodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBeplLIaTh OCO3HAHHBIM BbBIOOp Oyaymiel mnpodeccuun u
peain30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TJIaHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKH 11e71eco000pa3HOe OTHOIIEHHE K MPUPOJAE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHNUS,

MOBBILIEHUE YPOBHSI 3KOJOTUYECKON KyJIbTYpbl: IPUOOPETEHUE OMBITA IJIAHUPOBAHUS MOCTYIKOB U OLIEHKH WX BO3MOKHBIX MOCIEACTBUM IS
OKpY’KaIoIllel Cpe/ibl;

OCO3HAaHHKE TTI00aIbHOr0 XapaKTepa SKOJIOTHYECKUX MPo0ieM U MyTel UX pelieHus;

CIOCOOHOCTH UCIIOJIB30BATh MPUOOPETaeMble MPU U3YUSHUH OMOJIOTHH 3HAHUS M YMEHUS IPU PELICHUH TPOOIieM, CBSI3aHHBIX C PallMOHAILHBIM
MIPUPOIOIOIIL30BaHNEM (COOIIOICHIE MPABUI MOBEACHUS B MPUPOJE, HAIIPABJICHHBIX Ha COXpAaHEHHE PABHOBECHS B 3KOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HENpUATHE [CHCTBUI, MNPUHOCIIIMX Bpel OKPYXKalolled NpUpPOIHON cpede, yMEHHE IPOTHO3MPOBaTh HEOIArompUSTHBIC
9KOJIOTMYECKHE TOCIEACTBHS MPEANPUHUMAEMBIX NEHCTBUI U MPEAOTBPAILATh UX;

HaJIMYUe Pa3BUTOTO IKOJOTUUYECKOTO MBIIIJICHHS, SKOJIOTUYECKON KYIbTYPbI, OTbITa AEATEILHOCTH HKOJIOTUYECKOI HAPABICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS UMHU B TIO3HABATENIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW JESATEIbHOCTHU
9KOJIOTMYECKOW HAINpPaBJIECHHOCTH;

8) neHHOCTH HAYYHOr0 MO3HAHMA:



c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTHKH, OCHOBAHHOTO
Ha JMaJIore KyJlbTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOICHCTBUS MEX1y JIObMU U [IO3HAHUS MUPA;

MOHMMaHUe creun(UKd OMOJOTHHM KaK HayKH, OCO3HAaHHMA €€ poir B (POPMHUPOBAHMU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU
LIEJIOCTHOTO MpeACTaBIeHUs 00 OKpYKaroIlleM MHUpE Kak O €JMHCTBE MPUPO/IbI, YEIOBEKA U 00IIECTBA, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHny npodiieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOM IHMBHIIM3AIMU: OOECIIEYeHHUsS HOBOTO YPOBHS Pa3BUTHS MEAWLMHBI, CO3JaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pPELIaTh PECYpCHbIE MPOOJIEMBbl pa3BUTHUsI YEJIOBEYECTBA, IOMCKA IyT€H BbIXOJAa M3 TIJI00aJIbHBIX
9KOJIOTMUECKUX MpobOjeM M obOecredeHusl Nepexoia K YCTOWYMBOMY Pa3BUTHIO, PAalMOHAIBHOMY MCIIOJIb30BAHUIO MPUPOJIHBIX PECYpCOB H
(OopMHUPOBaHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOrMYECKUX 3HAHUH B LIEJISX MOBBILIEHUS 001IeH KyIbTyphl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK
COCTaBHOM 4acTu (YHKIIMOHAIbHON I'PaMOTHOCTH 00y4aroluxcsi, popmMupyeMoi Ipyu U3y4eHuu OMOJIOTUH;

MMOHMMAaHHE CYIIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U 00BSCHEHUS SBJICHUI OKPYKAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUHN, yMEHHUE JieaTh 000CHOBAaHHBIE 3aKIIOYEHHsI HA OCHOBE
Hay4YHBIX (PaKTOB M UMEIOIIMXCS TAHHBIX C LIE€JIbI0 TIOJyYEHHS! TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh OMOJIOrMUECKUE 3HAHUS [Tl PEIIeHUs TPO0JIeM B PEabHBIX )KM3HEHHBIX CUTYaIUSAX;

0CO3HaHME [IEHHOCTU HayYHOMU JEATEIbHOCTH, FTOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO M UCCIIEA0BATENBCKYIO JEATEIbHOCTh HHANBUYAIBHO U
B IpyIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHWH MO OMOJIOIMH B
COOTBETCTBUU C KU3HEHHBIMU IIOTPEOHOCTIIMH.

METAIIPEIAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble Pe3yiabTaThl OCBOECHHS ydeOHOro mpeamera «bHomOrHs» BKJIIOYAIOT: 3HAYKMMBIE s (OPMHPOBAHUS MHPOBO33PEHUS
00y4arOIINXCs MEXK TUCIUILUTHHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYIHbIE TIOHSATHS, OTPAXKAIOIINE [IEIOCTHOCTD HAYYHOM KapTHHBI MUPA U CIICH(UKyY
METOJIOB MMO3HAHUS, UCTIOJIb3YEMbBIX B €CTECTBCHHBIX HayKaX (BEHIECTBO, SHEPTHsI, IBJICHHE, MTPOIIECC, CUCTEMA, HAYYHbBIN (aKT, MPUHIIUII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICIOBaHUE, HAONIOJICHUE, H3MEPEHHE, SKCIIEPUMEHT W JPYruX), YHHBEPCAIbHbIC Y4YeOHbIC ICHCTBHSI
(mo3HaBaTeNbHbIC, KOMMYHHKATHBHBIC, pEryJISTHBHBIC), oOeccreunBaronue (GOpMUpOBaHUE (YHKIMOHAIBHON TPAaMOTHOCTH W COIMAJIbHOU
KOMIIETCHIIUH OOYYAIOIIUXCsA, CHOCOOHOCTh OOYYAIOIIUXCS HCIOJb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUCCKHE 3HAHUS M
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B IO3HABATEILHOM U COITUAILHON TPAKTHKE.

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOTPaMMBI CPETHET0 00IIEr0 00pa3oBaHusl JOJDKHBI OTPaXKaTh:

OgJajieHNe YHUBEPCAJIBHBIMHI YU4eOHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE A CTBUS:



CaMOCTOSITEJILHO (POPMYIHPOBATh U aKTyalIn3UpOBaTh IpolieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh TIPH OCBOCHHWM 3HAHMN TPHEMBI JIOTUYECKOTO MBIILIICHUS (aHAnW3a, CHHTE3a, CPAaBHEHHUS, KIACCHU(PHUKAIUU, 000O0IICHMUS),
PacKphIBaTh CMBICIT OMOJIOTUYECKHUX MOHATHH (BBIACTATD UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMH MOHATUSAMN);

ONpCACIIATh UCIN ACATCIBHOCTH, 3aaaBad MapaMEeTpPbl U KPUTCPUHN UX JOCTUKCHUA, COOTHOCUTDH PE3YJIbTAThI ACATCIBbHOCTH C ITIOCTABJICHHBIMUA
LEJSIMU;

MCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS J1s1 00ObSICHEHHS (PAKTOB ¥ SBJICHUI )KUBOM MTPUPOIBI;

CTPOUTL JIOTHYCCKUC PaACCYKIACHUA (I/IHI[}/'KTI/IBHI)IG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATE 3aKOHOMCPHOCTH W IIPOTHBOPECYHA B
pacCMaTpruBaACMBIX SABJICHUAX, q)OpMy.HI/IpOBaTI) BBIBOJABI U 3aKJIFOUYCHU S,

IMPHUMCHATH CXEMHO-MO/JICJIBHBIC CPECACTBA MJIA MPEACTABJICHUS CYIICCTBCHHBIX CBSI3€H M OTHOIIIEHUH B HN3y4acMbIX OMOJIOTHUECKUX O6’BCKT3X,
a TaKXKE HpOTI/IBOpC‘II/Iﬁ Pa3HOTO0 poaa, BEIABJICHHBIX B Pa3JINYHbIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKAX,

pa3zpabaThIBaTh IJIaH pelieHus MPoOIeMbl ¢ YUETOM aHaM3a UMEIOIIUXCS MaTepPUATIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUC PE3YIJILTATOB LEIAM, OLICHUBATh PUCKU HOCHGI[CTBHI;'I JACATCIBbHOCTH,

KOOPAWHHUPOBATH U BBIMIOJIHATH pa60Ty B YCIIOBUAX p€aJIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaI/IMOJIeI\/'ICTBI/ISI;

Ppa3BuUBaATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUN JKU3HCHHBIX HpO6J'IeM.

2) 6a3oBbIe HCCIeA0BATEIBLCKHE NeiiCTBUS:

BJIaJACTh HABbIKaMU yqe6HO-HCCHe)IOBaTeHBCKOﬁ n HpO@KTHOI\/'I ACATCIIBHOCTH, HABBIKaAMU pa3pCIICHUA HpO6J'IeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO
K CAMOCTOSITEIIbHOMY TIOMCKY METO/IOB PEIICHHS NPAaKTHYECKUX 3371a4, IPUMEHEHHIO PA3IMYHBIX METOIOB IO3HAHHUS;

UCTIONIB30BATh PA3IWYHBIC BHUJBI JCATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETalrH, IPeoOpa30OBaHUIO U NMPHMEHEHHUIO B
y4eOHBIX CHUTYalUsIX, B TOM YHCIIC TIPH CO3JaHNH y4eOHBIX ¥ COIIMATBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBII TUI MBIIJICHNS, BJIaeTh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMU ITOHATHSIMA ¥ METO/IaMH;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 33Ja4K B 00pa30BaTEeIbHO JEATEIFHOCTH U JKU3HEHHBIX CUTYAIHSX;

BBISIBIISITH TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3HPOBATh 33/1ady, BBIJIBUTATh TUIOTE3Y €€ peIIeHHs, HaXOJUTh apryMEHTHI [UIS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHM, 33/1aBaTh apaMeTPbl M KPUTEPHUU PEILICHHS;

aHAJIM3UPOBATh MOJYYCHHBIC B XO/I€ PEIICHHS 337a4i Pe3yIbTaThl, KpUTHYECKN OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX YCJIOBHSX;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIIATH LIEJICHANPABICHHBIN MOUCK MEPEHOCA CPE/ICTB U CIIOCOOOB JICHCTBUS B IPO(ECCHOHANIBHYIO CpeLy;

YMETb MEPEHOCUTh 3HAHUS B IO3HABATEIIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEICSATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 001acTel;

BBIIBUT'aTh HOBBIEC WJIEH, IpeJyularaTb OPUrMHAJIbHBIE MOAXObl M PEIICHUs, CTABUTh MPOOJIEMBl U 3aJauH, AOMYCKAIOLINE albTepHAaTUBHbIE
peleHus.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHMKAX MHPOpPMANUU (TEKCTe Y4eOHOro MOCOOMs, HAy4HO-TIOMYJISIPHOM JINTEpaType, OMOJOTHYECKUX
CIIOBApSAX U CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHATU3upOoBaTh HHPOPMALIMIO PAa3IHYHBIX BUJOB U (JOPM MpEICTaBICHUS,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTD;

(dbopMyITHUpOBaTh 3ampOChl M MPUMEHATH PA3JIMYHBIE METOJBI TPU TMOHWCKE M OTOOpe OHMOJOrmdYecKod WHOpMaIuu, HEOOXO TUMOU st
BBITIOJIHCHU L y‘-Ie6HI)IX 3ajJ1a4,

npuro 6p €TaTb OIIBIT HMCIIOJB30BaHU I/IH(i)OpMaIII/IOHHO -KOMMYHUKATUBHBIX TCXHOJIO FHﬁ, COBCPUICHCTBOBAThL KYJIBTYPY AKTHUBHOI'O
HCITI0JIb30BAaHHUA Pa3JINYHBIX IIOUCKOBBIX CUCTCM,

CaMOCTOSITEIIEHO BBHIOMPATh ONTHMAIBHYIO (OPMY MpPEICTaBICHUS OMOJOTHYECKOW MH(POpPMAaNuu (CXeMbl, rpaduKu, JHarpaMMbl, TaOIHIIbI,
PUCYHKHU U JPYroe);

HCII0JIb30BAaTh HAyYHBIN SI3bIK B KAaUe€CTBE CPEACTBA MpHU paboTe ¢ OMoJOrHYecKoil MHpopMaueil: IpUMEHATh XUMUYECKHe, pU3nUecKue U
MaTeMaTH4YeCKUe 3HAaKU M CUMBOJIbI, (opMysbl, aOOpeBHAaTypy, HOMEHKIATYypy, HCIOJIb30BaTh M NpPeoOpa3OBbIBaTh 3HAKOBO-CHMBOJIMYECKUE
CPEIICTBA HATJIAJHOCTH;

BJIAJICTh HABBIKAMH pPaCIiO3HaBaHHW U 3alllUThI I/IHCbOpMaI_[I/II/I, HH(l)OpMaHHOHHOfI 0€30MacHOCTH JIHYHOCTH.

OBJ]aI[eHI/Ie YHuBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA lIeﬁCTBHﬂMPI:

1) o6enue:

OCYIICCTBJIATD KOMMYHHUKAIIUKU BO BCEX C(bean KU3HH, aKTUBHO YJaCTBOBATh B AUAJIOIC WM AUCKYCCHU IO CYIICCTBY 06cy>1<)1aeM0171 TEMBI
(ymeHue 3aaBaTh BOIIPOCHI, BEICKA3bIBATh CY)KACHUS OTHOCHTEIIFHO BBITIOJTHEHHS MTpeIaraeMoi 3a1a4n, yInTHIBaTh HHTEPECHI U COTJIACOBAHHO CTh
MO3HUIUI JPYTUX YYaCTHUKOB ANUAJIOTA WM JUCKYCCHH);

pacno3HaBaTh HEeBepOaJbHBIE CPEeACTBA OOIICHUS, TOHUMATh 3HAYEHHE COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHKHOBEHHUS! KOH(MIMKTHBIX
CHUTYaIMii, YMETh CMATYATh KOH(DIMKTHI U BECTH MIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMH CIIOCOOaMU OOLICHUS M B3aMMOJICHCTBHS, IOHUMAaTh HAMEPEHHS APYTHUX JIO/IEH, IPOSBIIATH YBAKUTEIBHOE OTHOLICHHUE
K COOECeTHUKY ¥ B KOPPEKTHOH opme popMyInpoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MOHUMATh U UCIIOJIb30BAThH MPEUMYIIECTBA KOMaHIHOM U MHIUBHIYaJIbHON paOOTHI IPU peIIeHHH OMOJIOrHYecKoi mpoOieMbl, 000CHOBBIBAThH
HEOOXO0JMMOCTh MPUMEHEHUS IPYNIOBBIX (GOPM B3aMMOJICHCTBYS ITPU PEIICHUN YU4eOHOW 3a1a4H;

BBIOMpATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH Ka)KJJOr0 WieHa KOJIJICKTUBA;

NPUHUMATh LIEJI COBMECTHOM JIEATEIbHOCTH, OPraHN30BBIBATh U KOOPMHUPOBATH IEHCTBUS MO €€ JOCTMKEHHUIO: COCTABIIATH TUIAH JCHCTBHH,
pacupenenaTs poi ¢ ya€TOM MHEHHI YYaCTHUKOB, OOCYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIa/Ia M KQ)KJOTO YYaCTHUKA KOMaH bl B OOIINI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

npeaaraTb HOBbIE TIPOEKTHI, OIIEHUBATh HJICH C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHYECKOE TIOBEACHUE B PA3IMYHBIX CHTYAIMAX, IPOSBIATH TBOPYECTBO M BOOOpakeHHE, OBITH
MHHUIINATHBHBIM.



OgiageHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranu3amnus:

HCIIOIB30BaTh OHOIOTHYECKUE 3HAHUS JJIs BBISABJICHUS HpO6JIeM 1 UX pCHICHHUA B )KU3HCHHBIX U y‘Ie6HHX CUTyallu dIX;

BBI6I/IpaTb Ha OCHOBE OMOJIOTHYECKUX 3HAHUI LECJICBBIC U CMBICJIOBBIC YCTAHOBKHU B CBOUX l[CﬁCTBPISIX M IIOCTYIKax Mo OTHOLICHUIO K JKUBOU
IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOATCIIbHO OCYHICCTBJIATh IO3HABATCIIbHYIO ACATCIbHOCTD, BBIABJIATH Hp06JI€MI)I, CTaBUTh U q)OpMy.HI/IpOBaTL CcOOCTBEHHbBIE 3aJdadyu B
O6pa3OBaTCHBHOﬁ ACATCIIBHOCTH U )KU3HCHHBIX CUTYAllUAX,

CaMOCTOSITEJIBHO COCTABJISATH IJIaH PEIICHUs] TPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MTPENIIOUTEHUM;

AaBaTb OICHKY HOBBIM CUTYyallUsIM,

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IMTUPOKOW OPYAWIIMHM B Pa3HBIX O00JacTSIX 3HAHWH, IMOCTOSHHO TOBBIMIATH CBOU
00pa3oBaTeNIbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OCHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTUBEI B ACATCIbHOCTD, OLICHUBATH COOTBETCTBHUEC PE3YIILTATOB LICIIAM,

BJIaJIETh HABBIKAMU IO3HABATEIIHON PEQIEKCUHN KaK OCO3HAHMs COBEPIIAEMBIX ACUCTBUI M MBICIHUTENBHBIX IMPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMH, UCIIOJIb30BaTh IPUEMBI Pe(IEKCUM IS OLIEHKU CUTYaIH, BEIOOpa BEPHOTO PELICHNUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IPU aHAJIN3€ PE3YJIbTAaTOB ACATECIBHOCTH;

3) npunsiTHe ceds M APYrHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMAaTh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULIUH JPYroro yejoBeka.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIC PE3YybTAaThl OCBOCHUS IIPOTPAMMBI COO 1o onojorux Ha 0a30BOM YPOBHEC BKJIKOYAKOT cneumbnqecm/le JJIA y‘Ie6HOFO npeamMceTa
«buomorus» HAayY4YHBIC 3HAHHA, YMCHUSA U CIIOCOOBI JENCTBHI MO OCBOCHHUIO, HHTCPIIPECTALIUN U IIPCO 6pa30BaHI/II-O 3HaHHﬁ, BUJBI OCATCIBHOCTH I10
MOJIYYCHHUIO HOBOT'O 3HAHUA U ITPUMCHCHHIO 3HaHUM B Pa3JINYHBIX y‘le6HBIX CUTYyalUsX, a TaKKC B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C
Ouonorueii. B nporpamMme nNpeaAMETHLBIC PE3YJIbTAThI IIPEACTABJICHBI 110 I'OJaM 06y‘IeHI/I}I.

Hpe,[[MeTHLIC PpE3YyJIbTaTbl OCBOCHUSA y‘le6HOl"O npeamMeTa «buonorus» ¢ 10 knacce JAOJIDKHBI OTpaXaTh:



c(OPMHUPOBAHHOCTh 3HAHUU O MECTE W POJIM OMOJOTHHU B CUCTEME HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCUHUCKUX U 3aPYOCIKHBIX YIEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBLHOM IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHHUSI )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COJIEp)KAaHUE OMOJOTHYECKUX TEPMHUHOB M TIOHSTHH: KU3Hb, KJIETKA, OPraHW3M, MeTaboym3M (OOMEH BEIIEeCTB U
MpeBpaIleHUe HHEPruM), TOMEOCTa3 (CaMOpPEryJisiiusi), ypOBHEBas OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIIPOM3BENEHUE (PEIpPOIyKITus),
HAaCJEACTBEHHOCTh, U3MEHUHUBOCTD, POCT U Pa3BUTHUE;

YMEHHE M3J1araTh OMOJOTHYeCKHE TeOpHH (KICTOYHAs, XPOMOCOMHAsI, MyTallHOHHAs, IICHTPAJIbHAS JOTrMa MOJICKYJISIPHONU OHUOJIOTHH), 3aKOHBI
(I'. Menpens, T. Moprana, H. . BaBunoBa) u ydyeHus (0 LIEHTpax MHOTOOOpasusi U MPOUCXOXKIEHUs KyabTypHbIX pactenuil H. M. Basumnosa),
OTIPENIETISATh TPAHUIIBI X PUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIAJeTh METOIaMH HAYYHOTO MIO3HAHUS B OMOJIOTHUH: HAOIMIOACHUE U OTTMCAHUE )KUBBIX CUCTEM, TIPOIECCOB U SIBJICHUH, OpTaHU3aIus U
MPOBEACHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUKEHNUE TUIIOTE3bI, BHISIBJICHHE 3aBUCUMOCTH MEXy UCCIIEIYEMbIMU BEIUYHMHAMH, 0OBICHECHUE
MOJTYYCHHBIX PE3yJIbTATOB, HWCIOJIb30BAHHBIX HAYYHBIX TOHSTHI, TEOPUM W 3aKOHOB, YMEHHE J€JaTh BBIBOJBl HAa OCHOBAHHUU IMOJYYEHHBIX
pe3ynbTaToOB;

YMEHHUE BBIJICNATH CYIIECTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPHUOT W DYKAPUOT, OJHOKIETOUYHBIX U MHOTOKJIECTOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U TMPEBPAIICHHS SHEPTHH B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO W IHEPreTHYECKOTO OOMeEHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPEHUSI, Pa3MHOKEHUS, HHIAUBUIYATHHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJydeHHbIE 3HaHUS JJIs1 OOBSICHEHUS OMOJIOTHYECKHUX MPOIIECCOB U SBICHUM, ISl IPUHATHS NMPAKTUYECKUX PELICHUH B
MTOBCETHEBHOM KU3HU C IENIbI0 o0ecrieueHusi 6e301acHOCTH CBOETO 370POBbsS M 3JJ0POBbSI OKPYXKAIOIIUX JIIOJIeH, COONI0ACHNUS HOPM IPaMOTHOTO
MOBEJICHUS B OKPY>KAIOIIEH MPUPOTHON Cpelie, MTOHUMaHNEe He0OOXOAMMOCTH HCIIOIb30BaHUS JOCTH)KCHHN COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHIA
VIS paliiOHaIbHOTO MPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh dJeMeHTapHble TeHeTHYECKHE 3aJaul Ha MOHO- M TUTHOPUTHOE CKpEelllMBaHue, CLIETUICHHOE HACeI0BaHUE, COCTABIISTh CXEMbI
MOHOTHOPHUIHOTO CKPEIUBAHUS IS [IPEICKa3aHusl HacIeOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPAKTUUECKUE PabOThI, COOIII0IaTh MpaBUia Mpu paboTe ¢ yueOHbIM U Ja00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUUYECKH OLIEHUBATh U UHTEPIIPETUPOBATH MH(OPMALIUIO OMOJIOTHYECKOT0 COJICpKaHus, BKIIOUAIOIYIO ICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHbBIX UCTOUYHUKOB (CpEeICTBAa MACCOBOM MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIE MaTepuabl), STUYECKHE aCTIeKThl COBPEMEHHBIX UCCIIeI0BaHUI B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

yYMEHHE CO37]aBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE cOoOIIeHHsI, 000011as Onoorndeckyro HHGOPMaIUIO0 U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCHOJB30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMHE (¢ yyerom padoyeii mporpaMMbl BOCIIMTAHUSA)

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Nen/m | HaummeHoBaHHWe pa3jiejioB H TeM MPOrpaMMbI Kontposbhbie | [IpakTudeckue (mudpoBbie)
Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypest
Buosnorus kak Hayka. 2 0.5
1 buosorus B cucreme Hayk. 1 brbmmorexa OK
https://m.edsoo.ru/7f41c292
Merto1b1 TO3HAHUA KUBOU NpUpoIbl. [TpakTnueckas
2 pa60lelt Ne 1 «HCI‘IOJ‘IBSOBaHI/Ipe ;)asinqmix METO/I0B IIPH 1 0,5 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41c292
W3YYCHUH OMOJIOTHICCKIX OOBEKTORY.
/KuBble cucTeMbl M UX OPraHHU3aI U, 1
3 buonoruueckue cuctembl, IPOLECCH U UX U3yUEHUE. bubmmorexa LIOK
’ https://m.edsoo.ru/7f41¢c292
XUMHYECKHUIT COCTAB U CTPOEHHE KJIETKH. 8 1
4 XUMHUYECKUH COCTaB KIETKU. Boja 1 MUHEpabHBIE COJIH. 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
5 benxu. CocTaB u cTpoeHue OENKOB. 1 https://m.edso0.ru/7f41¢c292
DepMeHThl — OUOJIOTHYECKHE KaTaTu3aTophl. bubnunoreka [JOK
5 JIabopatopHas padota Ne 1 «/3yueHne KaTaIMTHUECKOM 1 05 https://m.edsoo.ru/7f41c292
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMUIa3bl WK ’
KaTanasbl)».
bu6mmoreka [JOK
7 Yrneoasl. Jlunuael. 1

https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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bubmuoreka [JOK

8 Hyxnennossie kucnorer. ATO. https://m.eds00.ru/7f41c292
bubmmoreka [{OK
9 Wcropus u Mmetoap! n3ydeHus kieTku. Kierodnas Teopus. https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
10 Kierka kak ICJIOCTHAA )KUBasg CUCTECMaA. https://m_edsoo_ru/?f4]_c292
Ctpoenue sykapuoTudeckoi kietku. Jlaboparopnas bubmmoreka [{OK
11 pabota Ne 2 «l3ydeHne CTPOEHHUS KIETOK PaCTEHHIA, 05 https://m.edso0.ru/7f41c292
YKUBOTHBIX, TPUOOB U OAKTEPHI MO MUKPOCKOIIOM Ha ’
TOTOBBIX MUKpPOITpETapaTax U UX OTIHCAHUEY.
Ku3HeneaTeJbHOCTD KIETKH. 0,5
bu6mmoreka [IOK
12 006 3] .
MCH BCLICCTB T MCTAbOIHIM https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
13 dorTocunTE3. XEMOCHUHTES. https://m.edsoolru/?f41c292
bu6mmoreka [JOK
14 DHepreTuyeckuii 0OMeH. https://m.edsoo0.ru/7f41c292
KuzHeHHbIl UMK KICTKH. [lenenue KneTku. Mutos. bu6mmoreka [JOK
15 JIabopatopHnast pabora Ne 3 «Habmronenue murosa B 05 https://m.edsoo.ru/7f41c292
KJIETKaX KOHUMKA KOPeIlIKa JTyKa Ha TOTOBBIX ’
MHKpOIIpernapaTax.
bu6mmoreka [JOK
16 buocunTes 6enka. Peakius MaTpUuyHOTO CHHTE3A.

https://m.edso0.ru/7f41c292
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bubmuoreka [JOK

17 Tpaucsiuust — OrocuHTes Oenka https://m.eds00.ru/7f41c292
Pa3mMHokeHNe U HHANBUIYAJbHOE PA3BUTHE OPTraHU3MOB. 0,5
bub OK
18 Hexnerounsie (hopMbl )KM3HH — BUPYCHI. h;}:;/:i;ii.ru 175416092
bubmmoreka [{OK
19 DOpMBI PA3MHOXKEHHS OPTaHU3MOB. https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
20 Meiio3. https:/m.edsoo.ru/7f41c292
OO0pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK. bubnuorexa [JOK
1 OmmonorBopenue. Jlaboparoprast pabota Ne 4 «M3yuenue 05 https://m.edsoo.ru/7f41c292
CTPOCHUS TIOJIOBBIX KJIETOK HA TOTOBBIX ’
MUKpOIIpenaparaxy.
bu6mmoreka [IOK
22 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB. https://m.edsoo.ru/7f41c292
HacieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB. 1.5
23 I'eHeTrKa — Hayka O HACJIEJCTBEHHOCTH M N3MEHUYNBOCTHU Bubmiorexa LIOK
o A ' https://m.edsoo.ru/7f41¢c292
24 3aKOHOMEPHOCTH HaCJICIOBaHHS TPU3HAKOB. bubnuorexa LIOK
MOHOTHGPHIHOE CKPEIMBAHHIE. https://m.edsoo.ru/7f41¢c292
o5 JluruOpuaHoe ckperuBaHue. 3aKOH He3aBUCHMOTO bubnuorexa LIOK
HACIIE/IOBAHHS IPU3HAKOB, https://m.edsoo.ru/7f41¢c292
26 CuersieHHOe HacleZoBaHKUe MpU3HaKoB. JlJabopaTopHas 05 Bubnnorexa [IOK

pabota Ne 5 «M3y4yeHue pe3ylbTaTOB MOHOTHUOPUIIHOTO U

https://m.edsoo.ru/7f41c292
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JUTUOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI HAa TOTOBBIX
MHKpOIIpernaparax.

I'eneruka nona. HacnenoBaHue MpH3HAKOB, CIETIEHHBIX C brbmiorexa LIOK
27 OTOM. 1 https://m.edsoo.ru/7f41c292
H3menunBocTs. HeHacmeacTBeHHAS H3MEHUYHBOCTD. bubmmoreka [{OK
08 Jlaboparopuas padota Ne 6. Mzyuenne Mo uUKamHOHHOMU 1 05 https://m.edsoo.ru/7f41c292
M3MEHYHMBOCTH, TIOCTPOCHUE BApUAIIMOHHOTO Psa U
BapHallMOHHOW KPUBOW».
HacneacrBennas usmeHuuBocTh. JlaboparopHas padora No bubnuorexa [JOK
29 7. «AHamu3 MyTalui y 1po30¢HiIsl Ha TOTOBBIX 1 0,5 https://m.edsoo.ru/7f41c292
MHUKpPOITpenaparax.
bu6moreka [IOK
30 I'enernka genosexa. 1 https:/m.edsoo.ru/7f41c292
31 PeseprubIit ypok. O6001IEHNE TIO TEME 1 bubmuorexa [JOK
«HacneacTBeHHOCTh M KI3MEHYMBOCTH OPraHU3MOBY. https://m.edso0.ru/7f41c292
Ceaexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT UM . 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
32 Cenexuust Kak HayKa U MPOLECC. 1 https://m.eds00.ru/7f41c292
bubmuoreka [JOK
33 MeTo1bl U JOCTHKCHHS CEJICKIIUU PACTEHUI M YKUBOTHBIX. 1 https://m.eds00.ru/7f41¢292
34 buoTtexHonorus kak oTpaciib Iponu3BOJICTBA. 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 4,5
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

[Taceunuk B.B., Kamenckuit A.A. buonorus, 11 xrace/ OO0 «IPODA»; AO «M3natenscTBollpocBemenuey;
METOJINYECKHUE MATEPHAJIbI IJIA YYUTEJISA

[Taceunuk B.B. buonorus. [Tpumepnsie padoune nporpammel. [Ipenmernas nunus yueonukos B. B. [laceunuka 10-11 knaccsl : yue0.mocobue amns
obmieoOpasosar. oprarm3anuii / B.B [Taceanuk. — M. :TIpocsemenne, 2020. — 95 c. : wr.

buonorus. Metoauueckue pekomenaanuu. [Ipumeprsie padoune nmporpammsl 10-11 kimaccsl : yueb.mocodue s obiieodpa3osar. opranu3anuii / B.B.
[Maceunnk— M. : [Ipocemenue, 2017. — 162 c. : w.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

https://resh.edu.ru/subject/5/Yuu.py https://uchi.ru/

Ypoxku 6uonoruu https://www.uchportal.ru/load/74 Unrepaktusuas gocka https://www.uchportal.ru/load/216
KomnbroTepHbie mporpammel o 6nostoruu https://www.uchportal.ru/load/79T1pe3enrarun https://www.uchportal.ru/load/75
denepanbublii mopran «Poccuiickoe odpazosanue» http://www.edu.ru/3syku puposr http://www.tatarovo.ru/sound.html

Nudoypox https://infourok.ru


http://www.uchportal.ru/load/74
http://www.uchportal.ru/load/216
http://www.uchportal.ru/load/79
http://www.uchportal.ru/load/75
http://www.edu.ru/
http://www.tatarovo.ru/sound.html

Harnsiaeie u 1éMOHCTpAIlMOHHBIE CPEACTBA 00pa30BaHMs: TepOapru, 00pa3ibl HCKOTIAEMBIX PACTEHUH MKHUBOTHBIX, HA0Op MUKpPOTIpENapaTos,
KOMHATHBIE PacTE€HHUs, JIOTOK JUIsl pa3JaTOYHOTO MaTepuara, Jiyla py4yHasi, Ha0Op HHCTPYMEHTOB JUIs [IPENapupoBaHusi, MUKPOCKOI CBETOBOM
LIKOJIBHBIM, KOMIIBIOTEP, MYJIbTUMEIUNHBIN IIPOEKTOP.

OBOPYJIOBAHMUE JIJISI TIPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,JEMOHCTPAIIUI
Hab6op mukpormnpenapaToB *UBOTHBIX TKaHelIleuaTHbIE TOCOOMS
Biraxxnble npenapatsl BHyTpeHHEe cTpoeHue Kpeicbl Meysa
PasBurtne kpbicel Komrmiekt 2 Kommexrmm
Bpenutenn BaxHEUIINX CETbCKOX03MCTBEHHBIX KYJIbTYp Bpeaurenu neca
[IpeacraBuTenu oTpsi 0B HACEKOMBIX PaKOBHHBI MOJUTFOCKOB
PaznatouHnblil MaTepuan o ckeaeTy MiIeKonuTaroneroPa3naTtounslii MaTepuai o CKEJIeTy NTULBI
Ckenert rory0s
Mogenu Mo3r no3BOHOYHBIX
Penvednsie Mogenn Apxeontepukc, BuyTpennee ctpoenue noxaeBoro uepBsllocoOus nedyaTHbie
[ToptpeTsl OHoIOrOB

Ta6muibl 0 300J10TUH (CTPOSHUE KUBOTHBIX) TaOJIHIIBI IO 300J10THH (pa3HOOOpa3re KUBOTHBIX



HpOBepﬂeMble TpeﬁoBaHl/lﬂ K pe3dyJibTaTaM O0CBOCHUS OCHOBHOM 06p330BaTeJILHOﬁ nporpaMmmal

(10 kaacc)
Kon [IpoBepsiembie TpeIMETHBIE PE3YIIbTAThl OCBOCHUSI OCHOBHOM 00pa3z0BaTeIbHOM IPOrPaMMBI CPEHET0 OOIIEeTO
MIPOBEPSIEMOTO o0Opa3oBaHHSA
pe3yibrara

1 CdopMUpOBaHHOCTh 3HAHUW O MECT€ M POJIM OWOJIOTMM B CHCTEME HAydyHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOW €CTEeCTBEHHO-HAYYHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS; O BKJIAJI€ POCCUHUCKHX M 3apyOEKHBIX YUCHBIX-
OHOJIOTOB B pa3BUTHE OMOJOTHH; (YHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEUICHUS >KU3HEHHBIX 3a/1a4

2 YMeHne packpbiBaTh COAEpKaHUE OMOJIOTMUECKUX TEPMUHOB W TIOHATUN: JKWU3HB, KIETKA, OpraHu3M; MeTabonmn3m (0OMEH BEIIeCTB
W TIpEeBpaIlleHue DJHEPIrHH), TOMEOCTa3 (CaMOpETyJNsIus), YpPOBHEBas OpraHW3anus >KUBBIX CHCTEM, CaMOBOCIPOHM3BEICHUE
(pempoayKIiusi), HACIEACTBEHHOCTh, N3MEHYHUBOCTh, POCT U Pa3BUTHE

3 YMmeHne uznarath OMOJIOTHUYECKHE TeOopHWH (KJIETOYHAs, XPOMOCOMHas, MyTranuoHHas), 3akoHbl (I. Mengens, T. Moprana, H.W.
BaBunoBa) u yueHwus (0 mEHTpax MHOTOOOpa3usi U MPOUCXOXKIIEHHUS KyJIbTYpHbIX pacteHuit H.M. BaBumiosa), ompenensiTe TpaHHUIIbI
WX TPUMEHHUMOCTH K >KUBBIM CHCTEMaMm

4 YMeHue BiIaJieTh METOIaMH HAYYHOTO TO3HaHWS B OWoyiorvH (HAONIOJEHHNE W OIMKMCAHHWE JKUBBIX CHCTEM, IPOLIECCOB W SBIICHUN;
OpraHu3aiusi W TPOBEJACHHE OWOJIOTMYECKOTO JKCIEPUMEHTA, BBIIBMKECHHE THUIIOTE3bI; BBISBICHHUE 3aBUCHUMOCTH MEXKIY
HCCIICAYEeMbIMA BEIMYMHAMH, OOBSICHEHHE IOJIYYCHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPHA W 3aKOHOB;
YMEHHE JIejaTh BHIBOABI HA OCHOBAHUHU TOJTYYCHHBIX PE3YyJIHTaTOB)

5 YMeHue BbIIECIATh CYIIECTBEHHbIC NMPHU3HAKKM BUPYCOB, KIETOK MPOKAPUOT M OIYKAPUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH MPOIECCOB OOMEHA BEIIECTB W IPEBpAIlCHHS DHEPTrHU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTUYeckoro OoOMeHa, XeMOCHHTE3a, MUT03a, Mei03a, OTUIOA0TBOPEHHS, Pa3MHOKEHUS, UHAUBUIYAIILHOTO Pa3BUTHUSI OpraHU3Ma
(OHTOTEHE3)

6 YMeHue npuMeHsSTh MOJydeHHbIC 3HAHUS Ui OOBSICHEHHS OUOJIOTMYECKUX IMPOLIECCOB M SIBICHUM, Ml MPUHSATHUS MPAKTHYECKUX

peIJ_IeHI/Iﬁ B IIOBCEOHEBHOM KHU3HH B IIEIIIX obecrnieueHrs 0E30IMaCHOCTH CBOETO 340pOBbd U 3HO0POBBA OKPYKAKOMIUX HIOHCﬁ,
CO6J'IIOI[€HI/I$I HOPM TpPaMOTHOIO TIIOBCIACHUA B OKp}I)KaIOIHCﬁ HpHpOI[HOﬁ cpeac; INOHUMAaHUC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHU A
JIOCTHKEHUM COBpeMeHHOﬁ OHoJIOTMU U OMOTEXHOJIOTUH AT padluOHAJIBHOTO IMTPUPOAOTIOJIE30BAHNA




7 YMeHue peniate 371eMEeHTapHble TeHETUUECKUE 33191 HA MOHO- U IMTMOPHUIHOE CKPELMBAHKE, CLIETIJIEHHOE HACJIEJ0BAaHUE; COCTABIIATh
CXEMbl MOHOTMOPHIHOTO CKPEIIUBAHUS ISl MIPECKAa3aHusl HACIEIOBAHUS IPU3HAKOB Y OPraHU3MOB
8 YMeHue BBIIOJIHATH J1a00paTOpHbIE U IMPAKTUYECKUE PadOThl, cOOM0AaTh MpaBuiia pu padboTe ¢ yueOHbIM U Ja00paTOPHBIM
o0opynoBaHrEM
9 YMeHue KpUTHUECKU OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALMIO OHOJIOTHYECKOTO COJEpKaHMsl, BKIIOYAIOUIYIO IICEBJIOHAYYHbIE
3HaHMS U3 pa3InyHbIX UcTOuHMKOB (CMU, HayyHO-mOmyssipHbIE MaTepUalibl); ATUUECKUE ACHEKThl COBPEMEHHBIX HCCIIEJOBAaHUMN B
Ouo0ruy, MeAMIUHE, OMOTEXHOJIOTUU
10 YMmeHue co3naBath COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas OMOJIOTHYECKYI0O HHMOPMALMI0 M3 HECKOIBKHX
WCTOYHUKOB, TPAMOTHO UCIOJIb30BATh MOHATHIHBIN anmapar 6M0JI0ruu
IIpoBepsiembie d1eMeHTHI comep:kanus (10 kiacc)
Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUS
1 buonorus kak Hayka
11 buonorns - Hayka o >xuBOW mpupozae. Pombp Ouomormu B GOPMUPOBAHMM COBPEMEHHOW HaydHOW KapTHHBI MUpa. Cucrema
OMOJIOrMYECKUX HAYK
1.2 Mertobl MO3HAHUS KUBOU MPUPOIbI (HAOMIOIeHUE, SKCIIEPUMEHT, OIMCaHe, U3MEepeHue, Kiaccu(uKkaius, MOJeTUPOBaHUE, CTATUCTHYECKAas
00paboTKa JTaHHBIX)
2 JKuBble cucTemMbl U UX OpPraHu3alUs
2.1 Xusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouonoruu. CBoicTBa OMOCHCTEM U MX pa3HOOOpasue
2.2 YPpOBHU OpraHu3ani OUOCHUCTEM: MOJIEKYISPHO-TEHETHUECKHH, KIETOUHbIN, OpraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOMH,
HKOCUCTEMHBIH, OnochepHsIii
3 XHWMHYECKHUI COCTAB U CTPOEHUE KIIETKU




3.1

XUMHYECKUM COCTaB KJIETKM. XMMHYECKHE 3JIEMEHTBI: MAKPONIEMEHTBI, MUKPONVIEMEHTHl. Bojma m muHepanbHble BemecTtBa. DyHKuuu
BO/Ibl U MMHEpAJIbHBIX BELIECTB B KieTke. [loanep:xanne ocMoTrueckoro dagaHca

3.2

benku. CocraB u cTpoeHune 0eaKoB. AMUHOKHUCIOTHI - MOHOMEpPHI OenkoB. HezameHuMble U 3aMEHUMbIE aMUHOKHUCIIOThI. AMHUHOKHCIOTHBIN
COCTaB. YPOBHU CTPYKTYpbI OCIIKOBOW MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XMMHUECKUE CBOMCTBA
OenkoB. buonormueckue (GyHKIHHA OCITKOB.

®depmeHTHl - Omosormueckue Karaimzaropel. CtpoeHue (epMeHTa: aKTHBHBIA IIEHTp, cyOcTpaTHas cnenu@uyHocTb. KodepmeHTsI.
Burtamunel. Otinuns (pepMEeHTOB OT HEOPraHUIECKUX KaTaTH3aTOPOB

3.3

YrneBoapl: MOHOCaxapuabl (TIHOK03a, prbo3a U Je30Kcuprb03a), nucaxapubsl (caxaposa, JaKkTo3a) U Mmojmcaxapuibl (Kpaxmal, TJIUKOTeH,
1esutroo3a). buonornyeckue GyHKITUU YIIIEBOIOB.

Jlununel: TpUrIMLEpHUIbl, cTepounbl, (ochomunuasl. ['mapodunbHo- ruapodoOHbIe cBolcTBa. buonoruueckue (yHKIMM JUIHIOB.
CpaBHEHHE YIIIEBOJIOB, OCITKOB ¥ JIMITAI0OB KaK HCTOYHUKOB DHEPTUHU

3.4

Hyxnennossie kucnotsl: JIHK n PHK. Hykneotuap! - MoHoMmeps! HykiaenHOBBIX kucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue n ¢pynkunu
PHK. AT®: ctpoenue u pyHkuuu

3.5

[uronorus - Hayka o kietke. Kinerounas teopust. MeTo bl H3y4eHHS KIIETOK

3.6

Krnerka kak nenoctHas kuBas cuctema. OOmue Nmpu3HAKW KJIETOK: 3aMKHYyTas HapykHas MeMmOpana, Monekynbl JJHK kak renetnueckuit
anmapat, cucTeMa CHHTe3a Oenka

3.7

Tumnb! KIeTOK: dyKapuoTHYecKas U nmpokapuotuyeckasi. OcoOeHHOCTH CTPOEHUsI MpOKapuoTUYeckor KieTku. KierouHas crenka GakTepuil.
CrtpoeHne 3ykapuoTHueckoil kieTkr. OCHOBHBIC OTJIMYUS PACTUTEIBHOMN, KUBOTHOW M T'PHOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAsl CTEHKa, TIIMKOKAIUKC, uX ¢yHkuuu. [Inazmarnyeckas memOpaHa, ee CBOMCTBA U (PYHKIUU.
Hutonnasma u ee opranouabl. OqHOMEMOpaHHbIE OPraHOU Bl KIIETKU: dHAomIazmaTnueckas cetb (DIIC), ammapar ['onbmku, JTH30COMBIL.
[lonmyaBTOHOMHBIE OpPraHOWIBI KIETKUA: MHUTOXOHApPUM, IacTuabl. [IpoucxoxaeHre MHUTOXOHIPUM U MIacTul. Buasl miactun.
HememOpanHbie opraHoubl KIETKU: pUOOCOMBI, KJIETOUHBIM LIEHTP, PECHUYKH, )KT'yTUKU. DYHKIIUNA OPraHOUOB KIIeTKU. BritoueHus

3.9

Snpo - perynasTopHblii 1eHTp kieTku. CTpoeHue sapa: sifepHas 000JI0uYKa, KapHOoIla3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC




>KI/I3HCZ[C$ITCJIBHOCTB KIICTKH

4.1

OOmeH BemiecTB, WM MeTa0OIM3M. ACCHMWIALUS (TNIACTUYECKH OOMEH) M JAWCCHUMWISILUS (SHEPTeTHYECKUii OOMEH) - JIBE€ CTOPOHBI
eIMHOTO Tpolecca MeTabonm3Ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIM W TereporpodHbii. Ponbs (epMeHTOB B 0OOMEHe BemecTB H
MIPEBPAILICHUN SHEPTHH B KIICTKE

4.2

dortocunre3. CBeToBas u TeMHOBasi (azbl poTocuHTe3a. Peaknmm dorocunaresa. DddekruBHOCTH (oTOCHHTE3a. 3HadyeHUe (OTOCHHTE3A
Uil KU3HM Ha 3emute. BimsiHMe ycinoBuid cpeibl Ha (JOTOCHHTE3 M CIIOCOOBI MOBBIMICHHUS €r0 MPOIYKTUBHOCTH Y KyJbTYPHBIX PACTCHHU.
XeMmocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepur. 3HaYeHHEe XEMOCHHTE3a ISl KU3HH Ha 3emiie

4.3

OHepreTuueckuii oOMeH B KJIeTKe. PacuierieHue BellecTB, BBIJIEIECHHUE U aKKyMYJIHPOBAHHE SHEPrHMM B KJIIETKE. DTallbl SHEPreTUYECKOro
oOmeHa. ['mukonu3. bpoxenne u ero Buasl. KucinopogHoe okuciaeHue, WK KIETOYHOE AbIXxaHue. PPEeKTUBHOCTb SHEPreTUIECKOro oOMeHa

4.4

Peakuuu marpuunoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuzanus renerndeckoit mHbopmanuu B KieTke. ['eHeTHUeCKuil koj
u ero cpoiictBa. Tpanckpunius - MaTpuusblii cuaTe3 PHK. Tpancisiuus - 6unocunte3 Oenka. Koauposanue aMmuHokucioT. Poss pubocom B
OnocuHTese Oenka

4.5

Hexnerounsie opMmbl xu3Hm - Bupychl. Uctopus otkpbitust BupycoB (.M. MBanoBckmit). OCOOEHHOCTH CTPOSHHUS U KU3HEACSATCILHOCTH
BHUpYycoB. bakrepuodaru. boyie3nun pacTeHui, )KUBOTHBIX U YEIOBEKA, BhI3bIBaCMbIe BHpycamH. Bupyc mmmyHonedunura vyemoBeka (BUY)
- Bo3Oymutens CITM/la. [Tpodumnaktuka pacnpocTpaHeHHUsS BAPYCHBIX 3a00JI€BaHHIA

PasmHOXeHUE 1 HMHIUBUIYAJIbHOC pa3BUTHC OPIraHNU3MOB

5.1

KneTounslil nuki, v »Ku3HeHHbIN UK KieTkd. MaTepdasza u muto3. IIpoueccsl, mpotekatomue B uHTepdase. Perumkanus - peaxius
marpuuHoro cunresza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HAOOD - KapuOTHUIL. J[MIIJIOMIHBIN M TaruIOMAHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuael. L{utonornyeckre OCHOBBI Pa3MHOKEHHS M MHIUBUAYAJLHOTO PAa3BUTHSI OPraHU3MOB.

Jenenne knetku - muto3. Cragun mutosa. lIponeccel, mpoucxoasiiye Ha pa3HbIX CTAAUSIX MUTO3a. bUonornueckuii cMbICI MUTO3a

5.2

CDOpMLI Pa3MHOXCHHUA OPraHUu3MOB!: Oecrojioe U IIOJOBOE. Buasl 0ecI10I0T0 Pa3MHOXCHUSA: ACIICHHUC HAABOC, IIOYKOBAHUC OIHO- H
MHOTI'OKJICTOYHBIX, cnopoo6pa3013aHI/Ie, BETCTAaTUBHOC PA3MHOKCHUC. I/ICKYCCTBGHHOG KIIOHHUPOBAHUEC OPraHHU3MOB, €I'0 3HAYCHUC IJI1 CCIICKIUN

5.3

[TonoBo€e pa3MHOXKEHUE, €T0 OTIINYHSI OT OECIIOIIOTO.
Meiio3. Cranuu Mmeiio3a. [Iporeccsl, mpoucxoasdiue Ha cragusix meiosa. [loBenenue xpomocoMm B meitoze. Kpoccunrosep. buonornueckuii
CMBICII U 3HA4YeHUE Meiio3a

5.4

I"ameTorenes - mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE jkene3bl: CEeMEHHUKU U sIMYHUKH. OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK - FaMeT (CIepMaTo30M1, SIeKIIeTKa) - criepMaroreHe3 u ooreHe3. OCO6EHHOCTH CTPOEHUS SIMIEKIETOK M CIEpMaTO30H10B.
OnnonorBopenue. [laprenorenes




5.5

WupuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl SMOPHOHAIBHOTO PA3BUTHS y TO3BOHOYHBIX
KUBOTHBIX: JpoOJieHHe, racTpyisiius, opraHoreHes. lloctamOpuoHanmpbHOE pas3BUTHE. THIIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (aKTOpPBI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOIO PAaCTEHUsI: CTPOCHUE CEMEHHU, CTaJNU Pa3BUTHS

HaCJIGI[CTBGHHOCTI) 1 UBSMCHYUBOCTb OPraHu3MoOB

6.1

[Ipenmer u 3amaun reHetuku. Mctopust pa3BuTHs reHeTUKU. Bkiiag poccuiicKMX M 3apyO€XHBIX YYEHBIX B Pa3BUTUE I'€HETUKU. MeTojibl
TEHETUKU (TUOPUA0JIOTMYECKUH, LUTON€HETUYECKUH, MOJEeKyaspHO-TeHeTnYeckuil). (OCHOBHBIE T€HETHMUYeCKHE MOHATHUSA. | eHeTnueckas
CUMBOJIMKA, MCIOJIb3yEMasi B CXeMaX CKpEIIMBaHUI

6.2

3aKOHOMEPHOCTH HACIIEJJOBAHUS TPU3HAKOB, ycTaHoBieHHble [. Menngenem. MoHOruOpHIHOE CKpelIMBaHHE. 3aKOH €IUHO00pa3us
ruOpHuI0B MepBoro nokojieHus. IIpaBuino TOMHHUpPOBaHMS. 3aKOH paclieryieHus Mpu3HakoB. [ unoresa urcrorsl ramer. [losHoe u HemonHoe
JOMUHHPOBAHHE.

JlurnOpuHoe CKpenuBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAHUS TPH3HAKOB.

[{uroreHeTnuecknue OCHOBBI JUTHOPHIHOTO CKpEIIMBaHWs. AHATM3UPYIOIIEe CKpemuBaHue. lcmonp3oBaHuEe aHATM3HPYIOIIETO
CKpELIMBaHUs Ui ONpEeIesIeHUs] TEeHOTHIIa 0COOU

6.3

CueruienHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cuenjeHHOMY Hacle[OBaHHWIO T'eHOB. HapylieHuwe cremyieHus T€HOB B
pe3ynbTaTe KpOCCUHroBepa. XpOMOCOMHAsI TEOpUSl HACIIEICTBEHHOCTU. [ eHeTHYecKre KapThbl.

I'enetnka mona. XpoMOCOMHOE OIpeneieHre moja. AyTOCOMbI M TOJIOBBIE XpOMOCOMBL. ['OMOrameTrHele M rereporaMeTHble OpraHU3MBbL.
HacnenoBanue mpu3HakoB, CHEIUIEHHBIX C [TOJIOM

6.4

N3meHunBocTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAss W HAcleACTBEHHas. Poib cpeapl B HEHACHEACTBEHHONM HM3MEHYUBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHON HM3MEHUYMBOCTH. BapuanuoHHblii psn W BapuanuoHHas KpuBas. Hopma peakiuu mnpusHaKa.
KonuuecTtBeHHbie U KaueCTBEHHbIE MPU3HAKK U MX HOpMa peakimu. CBoiicTBa MOAM(DUKAITMOHHOW N3MEHYUBOCTH

6.5

HaCJ'IeI[CTBeHHaH, HiIn TCHOTUIIMYCCKAsA, HN3MCHYHNBOCTD. KomOuHaTuBHAasT HW3MEHYHMBOCTH. Melio3 U IIOJOBOMH nmponecc - OCHOBa
KOMOMHATHUBHOH H3MEHYHBOCTH. MYTaI_II/IOHHaSI HN3MCHYUBOCTE. KﬂaCCI/IQ)I/IKaHI/Iﬂ MYTaLII/Iﬁi I'CHHBIC XpOMOCOMHBIC, TCHOMHBIC. Yacrora n
IIPUYHNHBI MYTaHHﬁ. MYTarCHHLIe (I)aKTopLI. 3aKOH TOMOJIOTTYECKUX pAa0B B HaCHeHCTBeHHOﬁ n3menunBoctd H.M. BaBunosa

6.6

I'enetnka yenoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIE MCTOJbl TCHCTHUKHN YCJIOBCKA: reHeanoquecmﬁ, 6J'IH3HCLIOBBII>1, HHTOFCH@TH‘ICCKHIZ,
6I/IOXI/IMI/I‘-ICCKI/II\/’I, MOJ'IeKYJ'ISIpHO-l"CHeTI/IquKI/Iﬁ. COBpCMeHHOe ONPCACIICHUC ICHOTHIIA: INOJJHOI'CHOMHOC€ CCKBCHUPOBAHUC,
TCHOTUIIMPOBAHUEC, B TOM YHUCIIC C IIOMOIIBIO HL[P-aHaHI/ISa. HacnencrBeHHblie 3a00JIeBaHUsI YEIIOBEKAa: T'€HHBIC 60J'IC3HI/I, 0OJIe3HH C
HacCJIeICTBEHHOM IpeaApacCIoJIOKCHHOCTbIO, XPOMOCOMHBIC oone3nn. ComaTHyeckue M FCHCPATUBHLIC MYTAallUU. HpI/IHI_II/IHBI 310pOBOTO
O6p2[32[ KHN3HHU, JUAarHoCTHUKH, HpO(pI/IJ'IaKTI/IKI/I U JICUCHUS TCHETUYECKUX OOJIC3HEM. MeauKo-reHeTHIECKOe KOHCYJIbTUPOBAHHC. 3HaueHHe
MEOUIIMHCKOM T'€HETHKU B OpeaAOTBpAllICHUU U JICUCHUN TCHETHUYCCKUX 3a00JIeBaHMU YeJI0BeKa




Cenexmust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka M TpOIECC. 3apoXKIACHHE celekuuu u jgomectuxanus. Ydyenue H.M. BaBuioBa o0 1eHTpax MNPOUCXOXKACHUS U
MHOT000pa3usi KyJIbTYPHBIX pacTeHUH. LIeHTphI NPOMCXOXKICHUS JOMAIIHUX XUBOTHBIX. COpT, OpOAa, ITaMM

7.2

CoBpeMeHHbIE METO/bl ceneKuuu. MaccoBblii M MHAMBHyaldbHBIH OTOOPHI B CEJEKIUU pPACTEHUM M >KMBOTHBIX. OLEHKa 3KCTEpbepa.
bmuskopoacTBeHHOe cKpeluBaHue - MHOpuAMHL Ywucras nuHus. CkpeliMBaHHWE YHUCTBIX JUHUH. lerepo3uc, wiu rubpuaHas cuia.
HeponcrtBenHoe ckpemuBanue - ayroOpuauur. OtnaneHHas THOpUAM3anus W ee ycmexw. VICKyCCTBEHHBIM MyTareHes u

IMOJIYYCHUC TIOJUIIIIONIOB. I[OCTI/DKGHI/UI CCJICKIINHU paCTeHI/II\/'I, JKUBOTHBIX W MHUKPOOPraHM3MOB

7.3

buoTexHonorust kak oTpacib Npou3BoJACTBA. ['eHHas wHxkeHepus. Jtanbl co3faHusi pekomOuHaHTHOW JIHK m TpaHcreHHbIX OpraHu3MosB.
Kiterounas wunxkenepus. Knertounele KynbTypbl. MEUKpPOKIOHAJIBHOE pa3MHOKEHHE pacTeHHd. KiloHMpoBaHHME BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKUE U 3Tndeckue npodaemsl. 'MO - reHeTueckn MOupUIMPOBaHHbIE OPTraHU3MbI

IIpoBepsiembie Ha EI'D no 0uoJiornu TpedGoBanus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl CPeHero 001mero 0Opa3oBaHus

Kon

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl CpeTHEr0 OOIIEro

MPOBEPSIEMOTO | 00pazoBaHUA

TpeOoBaHMs

1

ChopmupoBaHHOCTh 3HAHMM O MeCTe M pOJU OWOJIOTHUM B CHUCTEME ECTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTHHBI MHUpa, B IO3HAHUM 3aKOHOB MPHPOJBI M PEHICHUH XKU3HEHHO BAXKHBIX COLMAIBLHO-ITUYECKUX,
HKOHOMHUYECKUX, SKOJIOTUYECKUX IMPOOJIEM YEIOBEUeCTBa, a TAKKE B PEIICHHH BOMIPOCOB PAIMOHAIBHOTO MPUPOJONOIB30BAHHUS,
B (OPMHUPOBAHUU IICHHOCTHOTO

OTHOLICHHA K IIPHUPOIACL, 06IJ_[€CTBy, YCJIOBCKY; O BKJAJC pOCCHﬁCKHX u 3aPY6e)i(HBIX YYCHBIX - 6I/IOJ'IOFOBBpa3BI/ITI/Ie OHOJIOrHH

Brnagenue cuctemoil 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCTOIB3YEeMbIX B OMOJOTHYECKUX UCCIEAOBAHMIX KUBBIX
00BEKTOB M DKOCHUCTEM (OMHCaHWE, U3MEpEeHUe, NMpoBeACHUE HaAOMIOIeHHI); cioco0aMu BBISIBICHHS U OIEHKUA aHTPOIOTEHHBIX
W3MEHEHUN B IPUPOJIE.

YMeHue BbIIBUTaTh TUIIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTALHBIMU CPEACTBAMH, (HOPMYIHUPYs Ledb HCCIEIOBaHUS, aHATU3UPOBATh
MIOJIyYEHHBIE PE3YJIbTAThI U JENIATh BHIBO/BI.

BrisiBneHre 3aBUCUMOCTHA MEXKIY MCCIETYyEMBIMUA BETMYMHAMH, OOBSICHEHHE MOMYYCHHBIX Pe3ylIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB
C HCHOJIb30BAaHUEM HAYUYHBIX IIOHATUHI, TEOPUM U 3aKOHOB




YMeHHe BiafieTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue OMOJOrHYECKHE TEPMUHBI U TOHSATHS

(>KM3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BHJI, MOMYJIALNS, SKOCUCTEMa, OMoLIeH03, Ouocdepa; MeTaboiam3M, roMeocTas, KICTOYHBIN

MMMYHUTET, OMOCHHTE3 OeNka, OHOMOIMMEpHI, JIMCKPETHOCTb, caMOperyJisius, CaMOBOCIIPOU3BE/ICHUE,
HACJIEACTBEHHOCTD, M3MEHYMBOCTh, 3HEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Oouonoruueckue Teopuu: kinerounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOrO HMMMyHuTeTa L

Opnux, WM.W. MeunukoBa, XpoMOCOMHasi Teopusi HacielncTBeHHOcTH T. Moprana, 3akoH 3apopplimieBoro cxoxactsa K. bopa,

sBoJOIMOHHAs Teopus Y. JlapBUHA, CHHTETHYECKasi TEOPHs 3BOJIONWH, Teopusi aHTpororeHe3a Y. JlapBuHa; Teopus OMoreomneHosa

B.H. CykaueBa; yuenue H./. BaBuioBa o nieHTpax MHOroo0Opa3us ¥ POUCX0XKICHHS KyJIbTYpHBIX pacTeHuil, yuenue A.H. CesepuoBa

0 MyTsX W HampaBieHusx sBoironmu, ydenue B.W. Bepnamckoro - o Ouocdepe); 3akoHbl (€AMHOOOpa3usi MOTOMKOB TIEPBOTO

MOKOJICHUS], PACLIEIUIEHUS MTPU3HAKOB, HE3aBUCUMOI'O HaclieZIOBaHUs MpU3HAKOB [. MeHens; CLerIeHHOT0 HacIeJ0BaHusl ITPU3HAKOB

U HapylleHHs cuemieHus reHoB T. MopraHa; TOMOJIOTMYECKHX PsIIOB B HacleACTBEHHOW wn3MmeHunBocth H.M. Basuiosa;

reHerudeckoro pasHoBecus [x. Xapau u B. BaitnOepra; 3apoapimeBoro cxonacrsa K. boapa; 6uorenernueckuii 3akon 3. I'exkens, .

Mromnnepa);

MIPUHLIMIIBI (UUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. JInbuxa, skoiornyeckol mupaMuibl Yuces, OHMOMacChl U SHEPTUN);

runotes3sl (koanepBatHod A.M. Omnapuna, mepBudyHoro OymwoHa J[k. Xommeitna, mukpocdep C. Poxkca, pudozuma T. Uek)

VYmenne peuiatb IMOHUCKOBBIC OHOJIOTHYECKHE 3aJa4uy; BBIABJIATH IIPUYUHHO- CICACTBCHHBLIC CBA3UM MCXKAY HCCICAYEMBIMU
OMOJOTMYECKUMU O6’BCKTaMI/I, nmponeccaMu M SABJIICHUAMM, JACIAaTh BBIBOABI W IMPOTHO3bI HA OCHOBAHWU IMOJIYYCHHBIX PE3YJIbTATOB,
COCTABJIATE T'CHOTHIIMYCCKUC CXEMbI CKPCHOIMBaAaHHA [JIsI PA3HBIX THIIOB HACICAOBAHWA IIPU3HAKOB Y OPraHu3MOB, COCTAaBJIATH|
CXEMBI IIEPCHOCA BCHICCTB U SHEPIUM B OKOCHUCTEMAaxX (HGHI/I IIUTaHUA, ITUIICBLIC CCTI/I)

VYmenne yCTaHaBJIMBaTb B3aWMOCBA3H MCXKAY CTPOCHUEM U (byHKHI/IHMI/IZ OpraHonaoB, KIICTOK PAa3HBIX TKaHCfI, OopraHaMu H
CUCTCMAaMHU OpPraHoOB Yy paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, MCXKAY OSTallaMHn oOMeHa BCIIECTB, J3TallaMKd KIICTOYHOI'O IHMKJIA U
JKU3HCHHBIX IUKIIOB OPraHU3MOB; 3TallaMU 3M6pI/IOHaJ'IBHOl"O pa3BUTHA, TCHOTUIIOM U (bCHOTI/IHOM, (l)eHOTI/IHOM u (baKTOpaMI/I Cpcabl
O6I/ITaHI/I${; mnmponeccaMu 3BBOJOIMH; ABHMXYINMMH  CHJIaMHU AHTPOIIOIrCHE3A, KOMIIOHCHTaMH Pa3INIHBIX 9KOCHUCTEM u
HpI/ICHOCO6HeHI/I5{MI/I K HUM OpraHnu3mMoB

YMeHue BbIICNATh CYIIECTBEHHbIE IPU3HAKY:

CTPOEHHUSI BUPYCOB, KJIETOK NPOKAPUOT U 3YKApUOT; OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, BHJIOB, OHOI€OLIEHO30B,
9KOCUCTEM M OHOC]EpBI; CTPOECHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB JKU3HEAEATEILHOCTH,
MPOTEKAIOIIMX B OpraHM3Max pPAaCTeHMH, >KMBOTHBIX M YENOBEKa; OMOJIOTMUECKUX MpOIeccoB: OOMEHa BelecTB (MeTabosn3M),
MHGOPMaIMK U NPEBpALCHUs] SHEPTUH, OpOKEHUs, aBTOTPO(HOrO U reTepoTpo(HOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, ramMeTroreHe3a, >MOpHOreHe3a, IMOCTAMOPHOHAIBLHOTO PA3BUTHUS, PAa3MHOXKEHHS, WHAUBHIYAJIbHOTO DPa3BUTHUSA
opranusma (OHTOI'€He3a), B3aMMOJICUCTBHS T€HOB, IeTepo3nca; JIEHCTBUI HCKYCCTBEHHOTO OTOOPA, CTaOMIM3UPYIOLIETO0, ABHKYILETO
U Pa3pbIBAIOLIET0 E€CTECTBEHHOrO OTOOpa; alIoNaTpUYecKOro M CUMIIATPUYECKOrO BUA000pa30BaHMS; BIMSHUSA ABHKYIIMX CHI
HBOJIIOIMM HA T€HO(OH] MOMYISAIHMU; MPUCHOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHMs, YepeIOBaHUS HalpaBJICHUN SBOJIOLNU;
KpyroBOpOTa BELIECTB M NOTOKA YHEPIMH B 3KOCUCTEMAX




CchopMuUpOBaHHOCTh YMEHHUS BBIICNIATH CYLIECTBEHHBIE NPHU3HAKU BHUPYCOB, KIETOK MPOKAPUOT M OSYKAPHUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB, OHMOTEOLIEHO30B M SKOCHUCTEM; OCOOEHHOCTH IPOIECCOB OOMEHA BEIIECTB U MPEBPALCHUS
SHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHUECKOro oOMeHa, XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHMS,
Pa3BUTHUSA U PA3MHOKEHHUSI, UHIUBUIYAIBHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3a), O0phOBI 3a CYIIIECTBOBAHUE, ECTECTBEHHOT'O 0TOOPA,
BHJI000pPa30BaHUsl, TPUCIOCOOJICHHOCTH OPraHM3MOB K Cpele OOWTAaHWS, BIUSHUS KOMIIOHCHTOB JKOCHCTEM, aHTPOIOTEHHBIX
M3MEHEHHI B YKOCHCTEMaX CBOCH MECTHOCTH, KPyroBOpPOTa BEIISCTB WM MPEBPAICHHUS YHEPTUU B OHochepe

VYMeHne ucnoias30BaTh COOTBETCTBYIOIIIUEC ApPT'YMCHTHI, 6I/IOJ'IOFI/I‘I€CKYIO TEPMHUHOJIOTUIO U CHUMBOJIMKY JIA J0Ka3aTcJibCTBAa POACTBA
Opraiu3MoOB pPas3HbIX CUCTEMATHYCCKUX TPYIII; B3aMMOCBA3HM OpPraHu3MOB U CpPCIbl

00UTaHUS; €TUHCTBA YEJIOBEUECKHUX pac; HEOOXOIUMOCTH 370pPOBOTO 00pa3a KU3HU, COXPAHEHHs] pasHOOOpas3usi BUIOB M IKOCHUCTEM
KaK YCJIOBHSI COCYIIIECTBOBAHMS ITPHPOIBI M YSIOBEUESCTBA

YMeHrne KpUTHIECKH OIIEHUBAaTh WH(OPMAIMIO OHOJIOTHUYECKOTO COJICPIKAHMsI; HHTEPIPETUPOBATh ITUUECKUE ACTIEKTHI COBPEMEHHBIX
WCCIIeIOBaHUN B OHMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHUH; PAacCMaTpUBATh TJIOOAIBHBIE SKOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH,
(hopMHpOBaTh IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO




