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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma o yaeobHomy npeamery «buosorusi» mis odyqaromuxcs 10A kiacca
Ha YpOBHE CpeaHero oduiero odpa3oBanus cocrariena Ha ocHoBe PI'OC COO, ®OIT COO nmns
0o0y4aroluxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMM 3/I0pPOBbS, a TaK)K€ OPHEHTHPOBAHA Ha
LIEJIEBbIE IIPUOPUTETHI JYXOBHO-HPABCTBEHHOI'O pAa3BUTHUS, BOCIHUTAHUS U COLMAIU3ALUU
oOyuaromuxcsi, chopmynupoBaHHbie B (efepanbHON padoueit mporpaMmme BOCIIUTAHUS.

[Iporpamma 1o 6uosoruu Aa€t MpecTaBlICHUE O LeNsX, 00 o0Ieil cTpaTterun 00ydYeHUs,
BOCIIUTAaHUsI M PA3BUTUS OOyYarOIIMXCS CpeacTBaMH yuyeOHoro mpeamera «buomorusy,
ompesiesisier 00s3aTeNIbHOE IMPEIMETHOE COJCpIKAaHHE, €ro CTPYKTYpY, paclpelelieHHue o
paszenaM M TeMaM, PeKOMEHIYEeMYIO ITOCIEIOBATEIbHOCTh M3YYCHHUS Y4eOHOro mMarepuana ¢
y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJatOLIIXCSl.

B nporpamMe mo OHOJNOTHHM TaKXe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM O00y4yeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHOMN JCATEIbHOCTH/y4COHBIX NEHCTBUN OOYUYAIOIIUXCS IO
OCBOCHHIO COJICpKAHUS OMOJIOrMYECKOTr0 00pa30BaHuUs.

B nporpamme no Ouosorum (10 kiacc, 0a30BbIi ypOBEHb) peaqM30BaH IPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojoruu, Onarojapss uYemMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX ¢ (HOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, IKOJIOTMYECKOTO  MBIILICHMS,
NPEICTAaBICHUNA O 370pOBOM oOO0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupogHoit cpene. IlosToMy Hapsay ¢ H3ydyeHMEM OOLIEOMOJIOTMYECKUX TEOPHM, a TakKxke
3HAHUH O CTPOCHHHU KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOLIECCOB B IMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIAHBIX 3a/1a4, B TOM YUCIIE: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOI0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOIMUYECKH L€JIeCO00pPa3HOro MOBEAECHUS B OKpYXKarollel NMPUPOJHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJIHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECTeUeHHs YCIOBUM Ul pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOIO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpask MPeAonaraer
dopmupoBaHue y 00yYaroUMXCs CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BaxHoe mecTto. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOUIUMXCsl NPEACTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM NPUPOJE, €€ OTIMYUTEIbHBIX PU3HAKaX — YPOBHEBOI
OpraHW3alliil W SBOJIIONWHU, CO3MAaET YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
(dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HU, SKOJOTUYCCKOIO MBIIIJICHU, IEHHOCTHOI'O OTHOMICHUS K JKUBOU mpupoac U 4YCJIOBEKY.

bonbiioe 3HaueHue OWONIOTHA UMEET TaKXKe JUIsl pEIIeHUs BOCIMTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Ouosorun obecreunBaer YCIIOBHS JUTSt (hopMupoBaHUS WHTEJUIEKTYAJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpHl, CIOCOOCTBYET
MHTETpaly OWOJIOrMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
4aCcTHOCTH, (PU3UKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUCHUH Y4eOHOTO



npeamera «buosorus» COCTaBWJIM OCHOBY [UJIsi ONpENEJCHUs IOAXOIAOB K OTOOpy U
CTPYKTYPHUPOBAHUIO €TO COACPIKAHUS, TIPEJICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conmepkanus yueOHOrO mpeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TIO3HMIIUH KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBHH C KOTOPBIM O0YYArOIIUECS JTOJIKHBI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, OMpEACISIONIne
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLICH NPUPOJHON cpene, BOCTpeOOBAaHHBIC B
MOBCETHEBHOM KU3HU U MPAKTUUECKOU nesTesbHOCTh. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT dJIEMEHTBl COJICp)KAaHUS, KOTOpPBhIE CIY)KaT OCHOBOM il  (POPMHPOBAHUS
NpPEJCTaBJICHUNA O COBPEMEHHON ECTeCTBCHHO-HAYYHOW KapTHHE MHPa U IEHHOCTHBIX
OPHUCHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3aIlMK OMOJIOTHYECKOr0 00pa3oBaHUsI.

CrtpykTrypupoBaHHe cCOJep>KaHUs y4eOHOro MaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHu3alMi U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4eOHOTO mpeamera «bHONorus» BBIIEICHBI CISAYIONIUE COJACPKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeToabl HAy4HOTro mo3HaHus», «KieTka kak Ouonoruyeckas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHHYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enp w3yueHuss yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JCHCTBUN B
OTHONIIEHUH 0OBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

HOCTI/I)KGHI/IC eI U3YUYCHUA yqe6Horo npeamMceTa «buosoruss» Ha 0a30BOM YpOBHEC
obecreynBacTCs PEIICHUEM CIICAYIOIINX 3a1a4:

OCBOEHHE O00yYarolMMHCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiIaxX, CIY)KaIlMX OCHOBOHM Ui (opMHpOBaHHUS
NPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dbopmupoBaHue y OOydYarOIIMXCsl MO3HABATENbHBIX, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJEN U MIOJIXOI0B K U3YYEHHUIO JKUBBIX CUCTEM Pa3HOI'O YPOBHs OPraHU3aLUN;

CTaHOBJIEHHE Y OOyd4aromuxcs oOme KyabTypbl, (DyHKIMOHAIBHOW I'paMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEr0 MUpa KMBOW MPUPOJBI HA
OCHOBAHMH 3HAHUH U OMBITA, TOJYYEHHBIX IPU U3yYEHUN OUOJIOTUH;

dbopmupoBaHre y 00y4YaIOIMMUXCA YMEHHH WIITIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX
3HaHUM B NPAKTHUYECKON JEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJTOBEKOM >XHWBOW IMPUPOJIHI,
HEO00X0UMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOMIOIEHUS] STUYECKUX HOPM TPU MPOBEACHUN
OMOJIOTMYECKHUX MCCIICIOBAHNM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBILICHUS] YPOBHS SKOJIOTHMUECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEJIHEBHOM >KM3HH JJISl OLIEHKU
MOCJEACTBUI CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHKE U COOIIOIEHHE Mep MPOoUIAKTUKH 3a00JI€BaHUM;

KOPpEKLIMsl YMEHHsI CpaBHHBaTh, 0000IIaTh, CUCTEMATH3UPOBATh M JEJIaTh BBIBOJBL,
yCTaHaBIWBATh  MPUYUHHO-CIICJICTBEHHBIE  CBA3U;  KOPPEKIUsS  KOMMYHUKATUBHBIX U
MOBE/IEHYECKUX HABBIKOB.

B cucreme cpennero obuiero odpazoBanusi «buonorus», usyyaemas Ha 6a30BOM YpOBHE,
SIBIIIETCSL OO0SI3aTENBHBIM YY4E€OHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYUYHBIE [TPEIMETHI.

MecTto Kypca B yueOHOM IJIaHe

Jiis u3yueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMHU, TEXHUUECKUMU U JPYTUMU
€CTeCTBEHHBIMM HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B

dbopMHUPOBAHUH COBPEMEHHON HAy4YHOW KapTUHBI MuUpa. CucTemMa OMOJOTUYECKUX HAYK.

MeTo/1p1 T03HaHUS )KMBOW IPUPOIbI (HAOJIIO/IEHUE, SKCIIEPUMEHT, OITMCaHKUE, U3MEPEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpanum:
IMoptpetsl: Y. Japun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

[IpakTuueckass padora Ne 1. «Vcrnonp3oBaHuEe pa3nUYHBIX METONOB MPH H3YYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aIUsl.

XKusble cuctembl (OMocHCTEMBI) Kak NMpeaAMeT H3ydeHus Ouosnoruu. OTINYHME >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiictBa OwocucTeM W WX pa3zHoOOpa3uWe. YPOBHM OpraHuU3alid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1eHOTHYECKU), ONOCEPHBII.

JdemoHcTpaumnu:

Tabauik! U cxeMbl: «OCHOBHBIE IMPU3HAKU KU3HUY, «ypOBHI/I opraHu3anuunu JKMBOM IpupoabD».




ObopynoBanue: moaens Mosekybl JJTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIICTKH. XuMudueckue DJICMCHTBI: MAakKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Bomau MUHCPAJIbHBIC BEIICCTBA.

OyHKIMK BOJBI M MHUHEPAJIbHBIX BEHICCTB B KieTke. [lojiepaHue OCMOTHYECKOIO
OastaHca.

benxu. Cocta u crpoenue 0enkoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. Hesamenumsbie
U 3aMCHHMbIC AMHHOKHCIIOTBHI. AMHWHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYpHI O€IKOBOM
MOJIEKY bl (TIepBUYHAS, BTOPUYHAs, TPETHUYHAs M UYETBEPTHUYHAS CTPYKTYpa). XHUMHYECKHE
cBoMcTBa 0enKOB. bruonornyeckue GpyHKIHU OEITKOB.

®depmeHTHl — Onosioruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrparHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Ormimmuust  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J1€30KcHpudo03a), Aucaxapuibl
(caxaposa, JlaKTO3a) W MOJHMCcaxapuabl (KpaxMals, TJIUKOTeH, LEJUTI0N03a). buomorndeckue
(YHKIIMH YTIIEBO/IOB.

Jlummapr:  Tpurmmuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YIiIeBOJIOB, OEIKOB M JIUIHMIOB Kak
VMCTOYHHMKOB DHEPTUU.

Hyxkneunossie kucnotel: JIHK n PHK. Hykiieotnapsl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkunuu PHK. Bunet PHK. AT®: ctpoenue u

(GyHKIHIH.

]_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TCOpUA — HPUMEP B38.PIMO,Z[CI>’ICTBI/I$I H)Ieﬁ u
q)aKTOB B HAYYHOM IIO3HAHUH. MGTOI[BI HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmye Npu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHas
memOpaHna, mosiekynsl JIHK kak reneTnueckuii anmapar, cucTeMa CMHTe3a Oelka.

Tunbl kiIeTOK: sykapuoTHdeckas U mpokapuotuyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (YHKIIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkiuu. lluromyazMa u e€ OpraHoMBL
OnnomemOpannbie opranou bl kietku: DI1C, anmapar ['onsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWAbl KJIETKU: MWUTOXOHJApPHUH, IUIACTUIBL. I[IpoMCXOXKIeHWE MUTOXOHIAPUM M IIJIACTHUI.
Buner mnactun. HememOpaHHble OpraHOUAbl KJIETKU: pUOOCOMBI, KJIIETOYHBIA HEHTP, HEHTPUOIIH,
PECHUYKH, KIyTUKHU. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHusl.

Snpo — peryasTopHblii HeHTp KieTku. CTpoeHue spa: sjepHas 000J04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpchnopT BCIICCTB B KJICTKCE.



JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

ﬂHaF[zaMMHZ «PaCHpGI[GJIeHI/Ie XUMHYCCKUX DJIEMEHTOB B  HCKHUBOU IprupoacH»,
«Pacnpez[eJIeHI/Ie XUMHYECKHX 3JIEMEHTOB B JKHBOM IIpUpoaCH.

Tabnuier u cxewmsl: «l[lepuonuyeckas TabauIa XUMHUYECKUX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MoJIeKy bl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKkapuoTH4YECKON
KJIeTKn», «CTpoeHHE KUBOTHOM KIETKW», «CTpOEHHME pPacCTUTENbHOU KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE si/Ipa KIETKU», «Y TIeBOABDY, «JIMIuab».

OO6opynioBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHE Ui IMPOBEIACHUS HAOIIOIACHUH,
U3MEpEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX W OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaGoparopuas pabora Ne 1. «M3yyeHne KaTalIUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaboparopHast pabora Ne 2. «l3ydeHue CTpOEHHUs KIETOK pPaCTECHUH, >KUBOTHBIX H
OaKTepHii 1Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OIMUCAHUE).

Tema 4. 'KuzneneaTeJbLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaObOIM3M. AccuMWwiIMs (TUIACTUYECKUM OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B TOHUMAaHUH METa00IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbiii. Poibs pepmMeHTOB B 00MeEHE
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

®orocunte3. CmetoBas u TeMmMHOBass ¢a3bl (orocunre3a. Peakmuum QorocunTtesa.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A JJIs KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUYCHUE XEMOCHUHTE3a I JKU3HU Ha
3emuie.

OHepreTnyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIEeCTB, BBIJCIEHUE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl S3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peaknun wmatpuunoro cuHTe3a. ['enermueckas wHdopmanus u JIHK. Peamuzamms
reHeTUYecKoil uH@popMmaluu B KieTke. ['eHeTnueckuil Kog U ero cBoicTBa. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpaucnsus — 6uocunres 6enka. Dtansl TpaHcasiuuud. Koauposanue
aMUHOKUCIIOT. Posb pubocom B GuocuHTe3e Oernka.



Hexnerounsie ¢opmbl ku3Hum — BHUpyChl. Mcropusi oTkpeithsi BupycoB (/1.
U. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
bonesnu pactenuii, KUBOTHBIX U YEJIOBEKa, BhI3bIBaEMbIe BUpycaMmu. Bupyc nmMmmyHoaedunmra
gyenoBeka (BUY) — Bozoyaurens CIIM/la. OOpaTtHasi TpaHCKpHIIHMS, peBEpTa3a U WHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpanmu:

Ioptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuibl ¥ cxeMbl: «TUIbl  IIHTAHUSLY, «MeTabou3my, «MuUTOXOHAPUSY,
«JHepreTnueckuii oomen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckmii  Kon», «Bupych,
«baktrepuodarn», «Ctpoenne u xku3HeHHbIM 1wmka Bupyca CIIWa, O0akrepuodaray,
«Permnmukanust JJHK».

Oo6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u Tpanckpunuus», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaeib cTpykTypsl JTHK.

Tema 5. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbnii nuki, WM SKU3HEHHBIM WK Kiaetkn. WHTepdasza m mutos. Ilpomeccsr,
npoTekaromue B uHTepdaze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapHOTHUIl. JIMIUIOMAHBIA M TaIJIOUJIHBIM XPOMOCOMHbIE
HaOopel. XpoMaTuael. LluTtonoruueckue OCHOBBI Pa3MHOXKEHMsI M MHIAMBUAYAJILHOTO Pa3BUTUSA
OpPraHU3MOB.

Henenue xierku — mMuto3. Cragum mutosa. IIpoueccel, nmpoucxonasdiue Ha pas3HbIX
CTaUsIX MUTO3a. BHOJIOrHYecKuii CMBICIT MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOKEHHMsS OpraHuU3MOB: Oecmojoe M 1osoBoe. Buasl  Gecnosoro
pPasMHOXKEHUs: JeJICHUE HaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHHE JUIS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €TI0 OTJINYUA OT 0ecI10J1010.

Metiio3. Craguu meitosza. I[lpoueccsl, npoucxoasaume Ha ctaausx Mmenosa. [loBeaenue
XpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

I'amerorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BEIE Kene3bl:
CEMCHHHUKU U ANYHUKU. O6paSOBaHI/Ie M PasBUTUC IIOJIOBBIX KJIIETOK — TIaMCT (CHepMaTO?:OI/I)I,
SHIIEKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl SMOPHOHATHHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHUBOTHBIX: JIPOOJICHHE, TacTPYIALUS,
oprarorene3. [ToctoMOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bBIBATH BpO)K)IéHHBIe YpoAacTBa.



Poct u pazButue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUN
pa3BuTH.

JdeMoHcTpanum:

Tabauie! u cxembl: «@opMbl pa3MHOKEHUSI OPraHU3MOBY, «J[BOHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE pacTeHU», «JleieHne KIeTKu
OaxTepuii», «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIETOUYHBINH LUK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBanue: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30ubl MIICKOITHTAIOIIETOY,
«Sliueknerka muiekonuTarouiero», «KapuokuHe3 B KJIETKax KOpEIIKAa JyKa», MarHUTHas
Mojaenb-anmukanus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlaboparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHas pabota Ne 3. «HabmoieHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOTMIpEIapaTax.

JlaGoparopuass pabora Ne4. «M3yueHHe CTpOEHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieqcTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpeamer u 3amaun renetuku. Mceropus pasButus reHeTHMKU. Ponb nurosioruu u
IMOPHOJIOTHN B CTAHOBJICHUH T€HETHKHU. BKiIaa poccuiickux u 3apyOeKHbBIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOpUAONOrMYEeCKUH, LUTOINeHETUUYECKUH, MOJIEKYISpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CcXeMax CKpEIlMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHMsA  INPU3HAKOB,  YCTaHOBIEHHble  ['. Mennenem.
MoHorubpunHoe ckperypaiue. 3aKoH eAMHO000pa3usi THOPHUI0B epBoro nokojiexus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroThl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JlurubpugHoe CKpelmuBaHHe. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI JUTHUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJTsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CHGHJ’IGHHOC HACJICJOBAaHUC TIPHU3HAKOB. PaGora T. MopraHa no CHOCIUICHHOMY
HaCJICJOBaHUIO I'CHOB. Hap}’HICHI/IC CICIIVICHHA I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA.

XpOMOCOMHaH TCOpHUA HACICACTBCHHOCTHU. I'enetnueckue KapThI.
I'enetuka moia. XpOMOCOMHOe ONPCACIICHUC I10JIa. AYTOCOMLI " MOJIOBBIC XPOMOCOMBI.
I'omorameTHBIE U TeTeporaMEeTHbBIC OPraHU3MBI. HaCHeHOBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C

ITIOJIOM.

MsmenunBocTs. BHUABI M3MEHYMBOCTH: HEHACJIEACTBEHHAsIT M HacJeICTBeHHas. Poib
CpeIbl B HEHACJIEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepPUCTUKA  MOAU(PUKAIMOHHON



W3MEHYMBOCTH. BapuanvoHHBIA psii M BapualMOHHAs KpuBas. Hopma peakuuum mnpusHaka.
KonuyecTBeHHbIE M KAueCTBEHHbIE TNPU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKAs, U3MEHUUBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u 1oNOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHunBocTh. Kiaccugukanuss Myranuid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. Yactora u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOMN
n3meHurBocty H. M. BaBunosa.

BHe;mepHa}I HacCJICACTBEHHOCTh U U3MCHYMBOCTD.

I'enernka uenoseka. Kapuotun dvenmoBexka. OCHOBHBbIE METOJbl T'€HETHUKU YEJIOBEKA:
IeHEANOrNYecKUi, OJIM3HELOBBIH, LMUTOr€HETUYECKUH, OHMOXMMUYECKHHA, MOJEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTHUIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMpOBaHUe, B TOM uucie ¢ nomomsto IIIIP-ananu3a. HacnenctBenHuslie 3a0osieBaHMs
yelloBeKa: TIeHHble Oosie3HM, OO0JIE3HM C  HAcleACTBEHHOM  IPeIpaclookKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, TUATHOCTHKH, MPO(UIAKTHKHE U JICUCHHUS] TeHETUIECKUX
Oose3Held. MeauKO-TeHeTHUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHUI YeTI0BEKA.

JdemoHcTpaumnu:

Hoprpetst: I'. Mernens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuios.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro IMTOIeHEeTHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmMoneincTBre alieNIbHbIX T€HOBY, «['eHeTuuecKkne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukanoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Trpynn KpoBu», «MyTallMOHHas
W3MEHYUBOCTHY.

Ob6opynioBanue: Mmojenu-anmMkanun  «MoHOruOpuaHoe ckpeuBanuey, «HemomnHoe
JOMHUHHUpOBaHMe», «/lurubpuanoe ckpemmBanue», «llepekpéct Xpomocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (HOopMbl KPbIJIEB U OKPAcKu Teja), repOapuii
«I"opox moceBHOW».

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparophas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTHUOPUAHOTO U TUTHOPUHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI Ha TOTOBBIX MUKpPOIpENapaTax.

JlabopaTtopHas padota Ne 6. «3ydenne MmoauuKarmoOHHOW H3MEHYHNBOCTH, TTIOCTPOEHUE
BapHAIIMOHHOTO Psia U BapUAIIHOHHOW KPUBOI.

JlaGoparopHass pabota Ne7. «AHamu3 wMyTauuid y Jpo30ouiibl Ha TOTOBBIX
MHUKpOIpenaparax.



[TpakTrueckas padota Ne 2. «CocTaBJICHHE W aHAJIN3 POJAOCIOBHBIX YEIIOBEKA.
Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M MPOIECC. 3apoKACHUE CEIEKIMU W AoMecTuKanus. Yuyenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXICHUS W MHOT000pasusi KyIbTYPHBIX pacTeHuil. L[eHTpbI
MIPOMCXOXKICHHS JIOMAITHUX )KUBOTHBIX. COpT, OPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCOBbIi U MHJIMBUAYAIbHBIM OTOOPHI B CEIEKIIMHU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpemmBaHWe YWCTBIX JHuHMNA. [erepo3uc, wnum THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéuHas ruOpuauzanus U e€ YCHEeXH.
N cKyCCTBEHHBI MyTareHe3 M IOJYyYEHHE MOJIUILIOUIOB. JIOCTMKEHHUS CEJIEKUMH DPACTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOM3BOACTBA. ['€HHas WMH)KEHEpHs. OTalbl CO3JaHUA
pexomOunantHoit JIHK u Tpancrennsix opranumsmon. Kiierounas wunxenepus. Kiierounble
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M dTudeckue mnpodiaemsl. MO -
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalu:

IMoptpetsl: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. NBaHOB.

Tabmuubl 1 cxeMbl: kKapta «LleHTpbl MpPOUCXOXKIAEHUST U MHOrooOpasusi KyJIbTYPHBIX
pacteHuit», «llopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonmus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opyoBaHME: MYJISKU TIJIOJIOB U KOPHEIJIOJ0B JAUKUX (OPM M KYJIbTYpHBIX COPTOB
pacteHuii, repdbapuii «CeabCKOX0351iCTBEHHbIE PACTEHUS».

JlaGopaTopHble U NPaKTHYECKUE PadOThI:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 BUOJIOTMU HA
bA30BOM YPOBHE CPEJIHEI'O OBILET'O ObPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBauBalOTCAd TpeOOBaHUS K  pe3yjabTaTaM  OCBOCHHS
00y4aroImuMUCs MPOrpaMM CpeIHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMUYHOCTHBIX pe3yJabTaTOB OCBOCHUS Ipeamera «bHoJIorus» BBIIEIEHBI
CIEyIOIIME  COCTABISAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,



HaJIMYMe€ MOTHUBALMU K OOYYEHHUIO OMOJOIMM, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXKJIeHUI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIMXCsl PYKOBOJICTBOBATbCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IMPUCYLIUMHU  CHCTEME
Ouosnornyeckoro oOpa30BaHMs, HaJIMYUE SKOJOTMYECKOr0 IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KMU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «buoyorus» TOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCHHCKUMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMU B
o01ecTBe MpaBWJIAMH W HOPMaMH IOBEJICHUS M CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEHW MO3UILIUU JIMYHOCTH, MATPUOTU3MA,
YBaXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa W CTapiieMy IOKOJICHHUIO, B3aHMHOIO
YBOXCHHS, OEPEeKHOTO  OTHOIICHHUS K  KyJAbTYpHOMY  HACICOUI0O W TPaJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarouen cpee.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS yUeOHOTro npeaMeTa «bruonorusy 10IKHbBl OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUi, IO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  POCCUIHCKOro  oOlIecTBa,
pacIIupeHre KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOr0 BOCIIMTAHMUS:

C(OPMHPOBAHHOCTh ~TPAXKIAAHCKON TMMO3UIMUA OOYYAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUIICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYLIMOHHBIX IIpaB U 065[321HHOCTCI>1, YBAXKXCHHUEC 3aKOHA H
MpaBoOIOpPA KA,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOI;'I ACATCIIBHOCTU IIPpHU CO3JaHUN y‘I€6HBIX IPOCKTOB,
peuiCHnA y‘Ie6HBIX " MO3HaBaTCJIbHBIX 3a/1a4, BBINIOJTHCHUN OMOJIOTUYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTh  ONpPENAENATh COOCTBEHHYIO TO3ULHUIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

yMEHHE YYHUTBHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pasHBIMU yOEXKICHUSIMH, KYIbTYPHBIMH IIEHHOCTSIMH U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX W UCCIEAOBATEIbCKUX 33/1a4, YBAXUTEIBHOTO OTHOLICHUS K MHEHUIO
OTIIIOHEHTOB NP O0CYXJACHUH CIIOPHBIX BOMPOCOB OMOJIOTUIYECKOTO COACPIKAHMUS,;

TOTOBHOCTbH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS

K CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH mepen PonauHOM, ropAoCTH 3a CBOWM Kpail, CBOIO
PonuHy, CBOM S3bIK M KYJIBTYPY, IPOIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapo1a Poccuuy;



LIEHHOCTHOE OTHOLIEHWE K MNPUPOJAHOMY HACIECIUI0 U IaMATHUKAM IPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OLIEHMBATh BKJAJ POCCHICKMX YYEHBIX B CTAaHOBJICHHE U pa3BUTHE
Ouosiornu, MOHUMaHUs 3Ha4YCHUsI OMOJIOIMH B TIO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBA;

uneiHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 © 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0O HApO/1a;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHIS;

CII0COOHOCTD OLCHUBAThL CUTYyAallUIO U IIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENSIM, CO3/JIaHMI0 CEMbH HA OCHOBE
OCO3HAHHOTO NMPUHATHS IICHHOCTEH CEMEHHOMN KU3HHM B COOTBETCTBUU C TPAJUIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOSHGﬁCTBHH JKMBOM npupoasl 1 eé OECHHOCTH,

TOTOBHOCTBL K CAMOBBIPAKCHUIO B PA3HBIX BHUJAAX HCKYCCTBA, CTPEMJICHUC IIPOABIATH
KadyeCcTBa TBOp‘-ICCKOfI JIMYHOCTH,

5) puzuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS H
IMOLMOHAJIBLHOIO 0JIArONONyYHs:

MOHMMaHKE U peau3alys 3JJ0pOBOro u 6e30nacHoro oopasa *HU3HH (3710pOBOE MUTAHUE,
coOrofieHre TUTMEHUYECKHUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA,
perynsipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO

OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

IMOHUMAaHHUEC M[CHHOCTU IIPpaBUJI HWHIAUBUAYAJIBHOI'O W KOJUJICKTHUBHOI'O 0e30ImacHoro
MOBEACHMS B CUTyallUAX, YTPOKAOIINX 3T0POBbIO U JKU3HU J'IIO)I@fI;

OCO3HaHHUE MOCJIEJCTBUI U HENPUITHUSI BPEIHBIX NMPUBBIUEK (YHOTPeOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY/10BOTO BOCIUTAHUS

TOTOBHOCTB K TPyAy, OCO3HAHHWEC ICHHOCTU MAaCTCPCTBA, pr210J'IIO6I/Ie;



TOTOBHOCTh K  AaKTUBHOM  JEITCIILHOCTH  TEXHOJOTMYECKOM W COLMAIbHOU
HaHpaBHeHHOCTI/I, CHOCOGHOCTB I/IHI/II_[I/II/IpOBaTL, HJIaHI/IPOBaTI: N CaMOCTOATCIIbBHO BBIITIOJIHATH
TaKyl JIeITeIbHOCTD;

UMHTEpEC K paznuuHbIM chepam mpodeccruoHalbHON NesSTeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOp OyayIIeii mpodeccruu u peaTn30BbIBATH COOCTBCHHBIEC )KU3HCHHBIE TUIAHBI,

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPA30BAHUIO HA MPOTHKEHUH BCEi
KHU3HU,

7) IKOJOI'H4Y€CKOro BoCriMmTaHus :

HKOJIOTHYECKH 11€JIec000pa3HOe OTHOIIECHHE K MPUPO/IE KaK HCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHNUS;

IIOBBIIICHUEC YPOBHA 9KOJIOTHYCCKON KYJBbTYPBbI: ano6peTeHHe OIIbITa IIJIAHWUPOBAHUS
IMMOCTYIIKOB U OLICHKHU UX BO3MOHBIX HOCHGI{CTBI/If/'I JUIS Opr)KaIOHIGI\/JI CpCanl;

O0CO3HaHME TII00aIBLHOI0 XapaKTepa 9KOJIOIrHYCCKUX npo6neM n HYTCﬁ HUX pCHICHUA;

CIIOCOOHOCTH MCIIONIb30BaTh MPHOOPETAeMbIe ITPU U3YYCHUN OMOJIOTUH 3HAHUS M YMEHUS
IpU pPEHICHUH TMPOOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM TMPHPOJIONONB30BaHIEM (CcOOIIOIeHNE
NpaBWI IMOBEJCHUS B NPHPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHCTEMaXx,
OXpaHy BUJIOB, 9KOCUCTEM, Orochepsl);

AKTHUBHOE HEIpUATHE ACHCTBUM, NMPHUHOCAIIMUX BPEX OKPYXKAIOWIEH IPUPOJHOM cpene,
yMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHUHUMACMbIX
JIEHCTBUM U NPENOTBPALLATh UX;

HAJIMYKUE PA3ZBUTOrO SKOJOTMYECKOTO MBINUIEHUS, JKOJIOTMYECKOM KYJIbTYPBI, OIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAINpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOM IESITETLHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

cpOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JHajore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

COBEpPLICHCTBOBAHWE  SI3IKOBOM M UYMTATENBCKOW  KYJBTYpbl  KaK  CpPEACTBA
B3aWMOJICVCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUPA;

MOHUMaHHUE cleuu(PUKUA OMOJOTMM KaK HayKd, OCO3HaHMs €€ poju B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IMHCTBE MpPHUPOAbI, dYeloBeKa U o0O0IlecTBa, B TO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTU OMOJIOTHH JJIi COBPEMEHHOW IMUBUIM3AIUN: 00CCTICUCHHMS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXO/A W3 TI00aTbHBIX



9KOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TIOJYYEHUH OMOJIOTMYECKUX 3HAHWN B LEISAX MOBBIMICHHS O0IIeH
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAJIHHOM
IpPaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoil pu U3y4eHUN OUOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, HMCIIOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMmble 3HAHUS IS aHajiu3a U OOBSICHEHHs SBIICHUMN
OKPY’KAIOIIET0 MHUpa M MPOUCXOIAIMX B HEM HM3MEHEHUM, yMEHHE Jeiarb OOOCHOBAHHbBIC
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIOJL30BATh OHMOJIOTMYECKUE 3HAHUS IJi1 peIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,

OCO3HAaHUEC II€CHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTL OCYIICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUU 110 OHOJOTHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yIbTaThl OCBOSHHS Y4eOHOTO npeameTa «buonorus» BKIYaroT:
3HAUUMBIC JUTSI (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIONINXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE MTOHSATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI MUpa
U CICU(HUKY METOJIOB TIO3HAHMSI, MCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SBIIEHUE, TPOIIECC, CHCTeMa, HayYHbIN (haKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yueOHbIe AeicTBUs (ITO3HABATENbHBIC, KOMMYHUKAaTUBHBIC, PETYISATUBHBIE), 00ECTIEUNBAIOIINE
dbopmupoBanre QPyHKITMOHAIBHONW TPAMOTHOCTH M COIIMAIbHON KOMITETEHIIMHN 00y4YaroInXCs,
CIIOCOOHOCTH 00YYAIOIINXCS UCMOIB30BAaTh OCBOSHHBIE MEKIUCIUTIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAIbHBIC YUeOHBIE IEUCTBHUS B TO3HABATEIILHON 1
COIIMAIbHOM MPAKTHKE.

MCTaHpe,I[MeTHHe PE3yJabTaTbl OCBOCHHA IIPOTpaMMbl CPEAHETO O6IJ.[CFO O6pa30BaHI/I}I
JOJDKHBI OTpaXaTh:

OBiajeHne YHMBEPCAILHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aAKTYalIM3HpPOBATH IMPOOJIEMY, paccMarpuBarh eé
BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUN MPUEMBI JIOTMYECKOIO MBIIIIEHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIEeHHUs), PacKpbIBaTh CMBICH OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITUSMH);



OMpPCACIIATE LCIW ACATCIBHOCTH, 3ajaBasd IapaMCTPbl MU KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LICIISAMU;

WCIOJIb30BATh OMOJIOTUYECKUE TMOHATUS ISl OOBSCHEHUS (aKTOB U SBICHUU KHBOMH
HPUPOJIBL;

CTPOUTH JIOTHYECKHUEC PACCYKIACHUA (I/IH,Z[YKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHUBOPCUYHA B paCCMATPHUBACMBIX SBJICHUAX, q)OpMYJII/IPOBaTb
BBIBOAbI U 3aKJIIFOUYCHMUS,

MNPUMCHATH CXEMHO-MOJCJIBbHBIC CPCACTBA IAJId MPCACTABJICHUA CYIICCTBCHHBIX CBSI3EH U
OTHOIIICHUM B HN3Yy4aCMbIX OMOJIOTMYECKUX O6’BCKTaX, a TaKiKC HpOTHBOquI/Iﬁ PasHOro pozaa,
BBISIBJICHHBIX B pa3JIMYHbIX I/IH(bOpMaLII/IOHHBIX HCTOYHHUKAX,

pazpabareiBaTh IUIaH peHIeHWs npoOJemMbl C  y4ETOM  aHallM3a  HMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB IICJIAM,
OLCHUBATb PUCKHU HOCJIGI[CTBI/IfI JACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSIX pPEAIbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TEHCTBUS:

BJIa/IETh HABBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKON U MPOSKTHON AESITeIbHOCTH, HABBIKAMHU
paspeuieHus mpooieM, CocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHus MPaKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MO3HAHUS;

UCIONIb30BaTh Pa3MYHbIE BHUJBI ACSITENLHOCTH MO TOTYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHEHHUIO B YUCOHBIX CHUTYAIUsX, B TOM YHCJE TIPH

CO3JaHNHN y‘le6HBIX " COLIMAJIBHBIX IMTPOCKTOB;

(I)OpMI/IpOBaTB Hay‘IHHﬁ THII MBIIIIJICHU A, BJIAACTh Haquoﬁ TCpMHHOJ’IOI‘HCﬁ, KJIIIOUCBBIMHA
IOHATHUAMU U METOJaMH,;

CTaBUTb U CI)OpMy'J'II/IpOBaTB COOCTBEHHBIC 3aga4u B 06pa30BaTeJIBHOfI ACATCIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIITE HNPUYUMHHO-CICACTBCHHBIC CBA3WM W AKTYAJIU3UPOBATHL 3a4da4dy, BBIABUIATb
THUIIOTE3Y eé peliCHusl, HAXOAWUTb AapPryMCHTBI JIsI JOKa3aTCIbCTBA CBOUX YTBer(HeHHﬁ,

3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAJIIM3UPOBATh TITIOJYYCHHBIC B XOJA€ PCHICHUA 3aJaud pe3yJIbTaTbl, KPUTHUYCCKH
OLICHUBATH UX NOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpPIO6pGTéHHBII>i OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS B
npodeccHoHaNBbHYIO Cpeay;



yMeTb MEPeHOCUTh 3HAHMS B [O3HABATEIbHYIO U  MPaKTUYECKylo oO0jactu
KU3ZHEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BbLIBUT'aTb HOBLIC HJICH, NPpCjiaratb OPUTHHAJIIBHBIC IMOAXOJAbl W PCHICHUA, CTABHUTb
HpOGJ’IGMBI 1 3a71a4M, JOIMYyCKAaIHE aJIbTCPHATUBHBIC PCHICHU .

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpMaIuu (Tekcre yueOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JIMTepaType, OMOJOTMUECKUX CIOBapsIX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3WPOBATh HH(POPMALMUIO PA3IMYHBIX BUAOB U (opm
IIPECTABIICHNS, KPUTUYECKU OLICHUBATD €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3alpochl U MPUMEHSATH pa3IMYHbIE METOAbl NPHU IMOUCKE U O0TOOpe
Ounonoruveckoi HHPOPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT HCIIOJIB30BaHUA I/IHQ)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHHX TeXHOHOFHﬁ,
COBCPHICHCTBOBATDL KYJIBTYPY aKTUBHOT'O UCITIOJIBb30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBHYIO (GOpMYy MPEACTaBICHUS OHOJIOTHYSCKON
uH(popMaiuu (cxemsl, TpaduKu, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTrOe);

UCIOJb30BAaTh HAYUHBIH S3bIK B KAauyecTBE CpPEJCTBA IpU paboTe ¢ OMOIOrHYEecKOi
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATIISAIHOCTH;

BNIaJIETh HAaBBIKAMU pPACMO3HABaHMS M 3alIUThl HHpOpManuu, WHOOPMAIMOHHON
0€30MaCHOCTH JIUYHOCTH.

OBjajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH [€iiCTBUSIMHU:
1) o61enme:

OCYILECTBIATH KOMMYHHKAIIMH BO BCeX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JMAJIOTe
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYKIECHHMSI OTHOCUTEJIBHO BBIMOJHEHMSI NPEUIaraéMol 3aJaud, Y4YHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);

pacrno3HaBaTh HeBepOalibHbIE CpEACTBA OOIIEHHS, MOHMMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUul, YMETh CMTr4aTh KOH(GIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3TUYHBIMUA CIIOCOOAMH OOIICHHUS M B3aMMOJICHCTBHS, MIOHUMATh HAMEPEHHUSI
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(bOopMyIUPOBATh CBOW BO3PAKEHHS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIOIb30BAHUEM SI3BIKOBBIX
CpPEJICTB.



2) cOBMeCTHAs 1eSITeTIbHOCTD:
IIOHUMAaTh U MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHAHOM U MHIMBHUYaIbHON pabOThI NpH
peneHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX

¢dbopM B3aMMOEHCTBYS IPU peLICHUH YyueOHOM 3a/1auH;

BBI6I/IpaTB TEMATUKY U MCTOJbl COBMCCTHBIX ﬂeﬁCTBHﬁ C y‘IéTOM O6I_HI/IX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JIeHa KOJIJICKTHBA,

MIPUHUMATh LI€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPJAMHUPOBATh
JIEUCTBUA 10 €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PaCIpPENENATh POJIU C YU4ETOM

MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHON pabOThI;

OLICHUBAThH KAYECTBO CBOCTO BKJIAJa U KaXKJIOT0 YYaCTHUKA KOMAH/IbI B OOLIHI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC ITPOCKTHI, OLUCHUBATH HACHU C IMO3WIIMHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYHICCTBIIATD MO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyalUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH MHHUIWMAaTHUBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PEryJIATUBHBIMH J€fiCTBUSIMU:
1) camoopranu3anus:

HCIIO/IL30BaTh OHMOJIOTHUECKHE 3HAHUS JJIs1  BBIABJICHUA HpO6JIeM U UX PCHICHHA B
JKU3HCHHBIX U y‘IC6HLIX CUTYyalUsIX,

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH IIeNIeBbIe U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSIX M TIOCTYIKAaX IO OTHOIICHHUIO K >KMBOM TPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JIEATEIBHOCTH W

JKU3HCHHBIX CUTYAlI X,

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELIEHUs IPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaLUsIM;

paclMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW SPYAUIMH B Pa3HBIX
00J1aCTSAX 3HaHUI, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHD.



2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHTBb KOPPEKTUBEI B ACATCIIBHOCTb, OLICHHBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIAJICTh HaBbIKAMH MTO3HABATEIBHOM peIIeKCHU KaK OCO3HAHUS COBEPILAEMBIX JCHCTBUI
U MBICIIUTEJIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI, HCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATb PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS T10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIryMEHTBI APYIUX IIPU aHAIU3€ PE3Y/IbTATOB JEATECIIBHOCTH;
3) npuHsiTHE CedsT M APYTHUX:

IPUHUMATH €05, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pasBHBATh CIIOCOOHOCTH MOHUMATH MHP C TIO3UIUH JPYTOro YeIOBEKA.
IHNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl oOcBoeHUs porpaMMbl COO no 61oaoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue s yueoHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHUS U
CIOCOOBI IEWCTBUI 11O OCBOCHUIO, HHTEPIIPETALIMU
U IpeoOpa30BaHMIO 3HAHUHN, BU/IbI AEATEIBHOCTH 110 MOJXYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHWUN B Pa3IMUHBIX YYEOHBIX CUTYAlLIUAX, a TAK)KE B peaIbHBIX )KU3HEHHBIX CUTYaLUsX,
CBsI3aHHBIX ¢ Ouosorueil. B mporpammMe npeaMeTHbie pe3ybTaThl IPEICTaBIEHbI IO TOAaM
00yJeHwusl.

Hpe,[[MeTHLIe pPe3yIbTaThl OCBOCHUA yqe6Hor0 npeameTa «buosnorusy» 6 10
KJlacce N0JIKHBI OTpaXaThb:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U pOJIM OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacCKpBIBATh COJEpKaHUE OMOJOTUYECKIX TEPMUHOB M TIOHATUMN: KU3Hb, KJIETKA,
opranus3M, Mera0osm3M (OOMEH BEIIECTB U MPEBpallleHHe dSHEPruH), TOMEeoCcTa3
(camoperynsiusi), YpOBHEBas  OpraHU3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEICHUE
(penpoayKIHsi ), HacIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OWOJOTHYECKHE TEOpHM (KIETOYHAas, XpPOMOCOMHas, MYyTallMOHHasi,
LHEHTpajbHas J0rMa MOJIEKYyJIsipHOM Ouonoruun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPaX MHOT0OOpa3us U MPOUCXOXKIEHHS KYIbTYpHBIX pacTeHuit H.
U. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;



YMCHHUEC BJIaJCTh MCTOAAMU HAYYHOT'O ITO3HAHUA B OMOJIOTUH: Ha6J'IIO,I[eHI/Ie N OIMHMCAHUC
JKHUBBIX CHUCTCM, IIPOLHCCCOB U HBHGHHﬁ, opraHuzanvsa #“W IMPOBCACHUC OMOJIOTHYECKOI0
OKCIICPUMCHTA, BBIABMXCHHUEC THUIIOTE3bl, BBIABJICHHEC 3aBUCHUMOCTH MECXKAY MHCCICAYCMbIMHA
BCIIMYHMHaAMU, 00BSICHEHHE MOJIYYCHHBIX PC3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II>’I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJILTATOB,

YMEHHUE BBIICATh CYNICCTBEHHBIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT W JYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U
NpeBpaIleHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOrO M IHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOKCHHUSI, UHIUBUAYATHHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUSA 7151 OOBSICHEHUS! OMOJIOTMYECKUX IPOLIECCOB U
SBJICHUH, /111 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIUX JHOJEH, COOIIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
IIPUPOJOIIOIB30BAHMS;

YMCHHE DpCeIIaTh JJICMCHTAPHBIC TI'CHCTUYCCKUC 3ala4d Ha MOHO- U I[I/II"I/I6pI/II[H06
CKpCIIMBAHUEC, CUCIINICHHOC HACJICAOBAHUC, COCTABIIATH CXEMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHHuA
AJI IIPEACKA3aHuA HACIICAOBaHU A ITPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JIAOOpATOpHBIC M MpPaKTHYECKHE padOThl, COOMI0AATh NpaBHia MpH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HH(MOPMAIHIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(MOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE aCIIEKThI COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
Ouonornyeckyro HMHGOPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
NOHSITUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINIAHUPOBAHUE

Ne HaumenoBanue pa3zienoB U TeM NporpaMMbl KosmuectBo yacoB DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIbHBIE
n/n Beero|  KontposbHbie [IpaKkTHYECKHE pecypebl
paboThl paboThI
1 buonorus xak Hayka 2 0.5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbIe cHCTEMBI U UX OpPraHU3aIUs 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 0.5 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
4 JKuzHenesaTeabHOCTb KIETKH 6 0.5 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
5 Pa3smHOXeHUe 1 HHANBUAYAIbHOE Pa3BUTHE 5 1 [[bubmuoteka [IOK
OpPTaHHU3MOB https://m.edsoo.ru/7f41c292]]
6 HacnenctBeHHOCT ¥ MU3MEHYHBOCTh 8 0.5 1.5 [[bubmmoTeka [TOK
OpraHU3MOB https://m.edsoo.ru/7f41c292]]
7 Ceneknust opranu3mMoB. OCHOBBI 3 0.5 [[bubmuoteka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292]]
8 PesepBHOE BpeMs 1 [[bubmmoTeka [ITOK
https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 4
I[MTPOT'PAMME
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IHOYPOYHOE IINIAHUPOBAHUE

Ne Tema ypoxka KommuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbusie | IpakTuueckue 06pasoBaTebHbIC PeCypChl
paboThl paboThl
1 |Buosorus B cucteme HayK 1 BBEJIUTE [[Bubmmoteka [IOK
sHauenue | https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a]]
2 |Meropl O3HAHUS )KUBOH MTpHUpobL. [IpakTiyueckas 1 0.5 [[bubnuoteka [IOK
pabota Ne 1 «/cronbp3oBaHUE pa3TUYHBIX METOJIOB MPU https://m.edso00.ru/863e6122]]
M3y4YEHUN OMOJIOTHUECKUX OOBEKTOBY
3 |buonorudeckue CUCTEMBI, IPOIECCHI U MX U3YUCHUE 1 [[BubmuoTexa [JOK
https://m.edso00.ru/863e6564]]
4 | XuMuueckuii cocTaB KJIeTku. Boga u MuHepanpHbie comu| 1 0.5 [[bubmuoteka [IOK
https://m.edso0.ru/863e674e]]
5 |benku. CoctaB u cTpoeHue 6eIKoB 1 [[BubmunoTexa [JOK
https://m.edso0.ru/863e6b72]]
6 |®DepMeHTH — OMOJOTHYCCKUE KaTATN3aTOPHI. 1 0.5 [[BubmmoTteka [IOK
JlaGopatopHas pabota Ne 1 «3yueHune karanuTHUIECKOM https://m.edso0.ru/863e6b72]]
AKTUBHOCTH (PEpMEHTOB (Ha IpUMEpE aMUJIa3bl UIU
KaTasas3bl)»
7 | YrneBoasl. Jlunuast 1 0.5 [[bubmuoTeka [IOK
https://m.edso0.ru/863e6870]]
8 |HyxneunoBbie kucioTel. ATD 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/863e6d5c]]
9 |Hcropus u MeTo bl U3yueHus kieTku. Knerounas 1 [[bubmnoreka LIOK
TEOPHSI https://m.edsoo.ru/863e6e88]]
10 [KieTka kak HeaocTHas KABAsk CUCTEMA 1
11 |Crpoenue sykapuotudeckoit kierku. JlaboparopHas 1 0.5 0.5 [[bubmanoreka LIOK
pabota Ne 2 «/3yueHre CTPOCHHUS KIETOK PaCTEHHUH, https://m.edso0.ru/863e6ff0
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No Tema ypoka KonnuectBo yacoB DNeKTpOHHBIE UPPOBHIC
n/n Beero| KonTponshsie | IIpakTuueckue 0bpazoBaTeNbHEIE PeCypCHI
paboThI paboThI
KUBOTHBIX, TPHOOB 1 OaKTEepHil 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c¢]]
TOTOBBIX MUKpOIIpenapaTax u UX OMUCAHUE»
12 |OOMeH BelecTB MM MeTab0JIH3M 1 [[BubmmoTteka [IOK
https://m.edso0.ru/863e766¢]]
13 |®otocuHTE3. XEMOCHHTE3 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863e7c98]]
14 |Dnepreruyeckuii 0OMeH 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/863e7aae]]
15 |JKu3HeHHBIH UK KIeTKU. Jlenenne KieTku. MuTo3. 1 0.5 [[bubmuoteka [IOK
JlaboparopHuas pabota Ne 3 «Habnronenrne MuTo3a B https://m.edsoo.ru/863e7dc4]]
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
16 |buocunres Oenka. Peakiius MaTpUYHOTO CHHTE3a 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/863e796e]]
17 |Tpaucnsius — Ouocunres Oenka 1 0.5 [[bubmuoteka [IOK
https://m.edso0.ru/863e796¢]]
18 |Heknetounsle GopMbl KU3HI — BUPYCHI 1 [[bubmnoreka LIOK
https://m.edso0.ru/863e7540]]
19 |®opmbl pa3MHOKEHUST OPTAHU3MOB 1 [[BubmuoTexa [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e]]
20 |Meiio3 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/863e7f4a]]
21 |O06pa3oBaHUE U PAa3BUTHE MOJIOBBIX KICTOK. 1 [[BubmuoTexa [JOK

Onnonoreopenue. «M3yueHune cTpoeHus MOJ0BBIX
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

https://m.edso00.ru/863e81b6]]
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No Tema ypoka KonnuectBo yacoB DNeKTpOHHBIE UPPOBHIC
n/n Beero| KonTponshsie | IIpakTuueckue 06pasoBatelbHbIE peCypChl
paboThI paboThI
22 |VHnuBuayaqbHOE Pa3BUTHE OPTaHU3MOB 1 [[bubmuoreka [IOK
https://m.edso00.ru/863e8436]]
23 |I'eHernka — Hayka O HACJICJICTBEHHOCTH U 1 [[BubmmoTteka [IOK
HU3MEHYHBOCTH https://m.edso0.ru/863e86f2]]
24 | 3aKOHOMEPHOCTH HacleAOBaHUS TPU3HAKOB. 1 [[bubmuoteka [IOK
MoHOornopuaHOE CKpEeIuBaHUe https://m.eds00.ru/863e8878]]
25 | AurubpuHOE CKpelrBaHue. 3aKOH HE3aBUCHMOTO 1 [[BubmmoTteka LIOK
HaCJICI0BaHMsI IPU3HAKOB https://m.edso0.ru/863e89a4]]
26 |CuernieHHOe HaclieJJoOBaHUE MTPU3HAKOB. JlabopaTtopHas 1 0.5 [[bubmuoteka [IOK
pabota Ne 5 «3ydeHue pe3yabTaTOB MOHOTHOPUTHOTO U https://m.edso0.ru/863e8c60]]
JTUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX
MUKpOIIpEnapaTax»
27 |I'eneruka nmona. HacnegoBanue mpu3HAKoB, CUETICHHBIX | 1 [[BubmunoTexa [JOK
C TOJIOM https://m.edso0.ru/863e8¢60]]
28 |M3menunBocTh. HeHacneacTBEHHAS N3MEHYHUBOCTD. 1 0.5 [[BubmuoTeka IJOK
JlaboparopHas padota Ne 6. 3yueHue https://m.edsoo.ru/863e8efe]]
MO TU(DUKAITMOHHOW N3MEHUYUBOCTH, TTIOCTPOCHUE
BapUAIMOHHOTO PsiJia ¥ BAPHAIIMOHHOM KPUBOW)
29 |HacnenctBeHHas u3MeHUMBOCTh. JJabopaTopHast pabota 1 [[bubmnoreka LIOK
Ne 7. «Ananu3 myrarmii y 1po30(uisl Ha TOTOBBIX https://m.edsoo0.ru/863e8efe]]
MUKpOIpenapaTax»
30 [T'eneruka yenoBeka 1 0.5 [[BubmunoTeka [JOK
https://m.edso0.ru/863e8d78]]
31 |O6006menue no teme «HaciencTBEHHOCTD U 1 0.5
U3MEHYUBOCTH OPTaHU3MOBY
32 |Cenexnus Kak HayKa U MPOIECC 1 [[BuoauoTeka [JOK

https://m.eds00.ru/863e9214]]
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DneKTpoHHbIE HU(POBBIE

No Tema ypoka KonnuectBo yacoB
n/n Beero| KonTponshsie | IIpakTuueckue 0bpazoBaTeNbHEIE PeCypCHI
paboThI paboThI
33 |MeTobl ¥ JOCTUKCHHS CETICKIIUU PACTEHUH U 1 [[bubnuoTexa [JOK
KUBOTHBIX https://m.edso00.ru/863e9214]]
34 | buOoTeXHONOTHS KaK OTPaciib MPOU3BOJICTBA 1 [[bubnuoTexa [JOK
https://m.edso00.ru/863e9336]]
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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IPOBEPSIEMbBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMUSI OCHOBHOU
OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Kon
NPOBEPSAEMOro
pe3yabTaTa

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOW 00pa30BaTeIbHOI
NMPOTrPaMMBbI CPeTHEro o0Iero 0opa3oBaHusi

CchopMHpOBaHHOCTE 3HAHWH O MECTe W POIM OHONOTHM B CHCTEME HAYIHOTO 3HAHHSA
€CTEeCTBCHHBIX HAyK, B ()OPMHUPOBAHHH COBPEMEHHOW E€CTECTBCHHO-HAYYHOH KapTHHBI MHpPa
¥ HayYHOTO MHPOBO33PEHUS; O BKJIAJE POCCHUCKHMX W 3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHe OHoJOrHM; (YHKIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa JUISl PelleHHsS XKU3HEHHBIX
3ajau

YMeHue pacKphIBaTh COJAEPXKAHUE OMOJIOTHUECKMX TEPMHHOB U MOHSATHH: KU3Hb, KIIETKa,
opraHusM; MerabomusM (0OMeH BeIleCTB M IpEBpalllcHHe JSHEPruu), TIOMeocTas
(camoperynsnusi), ypOBHEBas OpraHU3allUs JKUBBIX CHUCTEM, CAMOBOCIIPOU3BECHHE
(penpomyKIust), HACIEeACTBEHHOCTh, U3MEHUYHBOCTh, POCT M Pa3BUTHE

YMeHue u3naraTh OHOJIOTHYECKHE TCOPUH (KISTOYHASI, XPOMOCOMHAsI, MyTallMOHHAs), 3aKOHBI
(I'. Menpnens, T. Moprana, H.1. BaBwioBa) u ydenust (0 IEeHTpaX MHOT00Opasusi W IpoO-
UCXOXKICHUS KyJIbTypHbIX pactennit H.M. BaBuiioBa), onpenessts TpaHHULbl KX TPUMEHHUMOCTH
K )KUBBIM CHCTEMaM

YMeHue BIaieTh METOAaMH HAyYHOTO IMO3HAHUS B OMOJIOTHY (HAOIIONEHIE U OMTUCAHUE KIBBIX
CHCTEM, TIPOIECCOB U SIBICHHUN; OpraHU3aIMs U MPOBENCHUE OHMOIOTHIECKOTO SKCIEPHUMEHTA,
BBIIBIKEHHE TUTIOTE3bI; BBISBICHHE 3aBUCIMOCTH MEXKIY UCCIEAYEMbIMU BEJTMUNHAMHU, OOBSC-
HEHHE TOJMYYCHHBIX pPEe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IMOHATHUH, TEOPHA U 3aKOHOB;
YMEHHeE JIeTIaTh BEIBOJIbI HA OCHOBAHUH MOJIyYEHHBIX PE3YIbTATOB)

YMeHue BBIACTATh CYIIECTBEHHBIE NPU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOT'OKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOLIECCOB OOMEHA BELIECTB U
MPEBpaIIeHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTHIECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, Mel03a, OIUIOJOTBOPECHUS, Pa3MHOKEHHS, HHANBUAYAIFHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3)

YMeHre TpUMEHSTh TONYyYeHHBIC 3HAHWA IS OOBSCHEHUS OHONOTHYECKUX IIPOLECCOB H
SIBTICHUH, IJIsl IPUHATHS MIPAKTHUECKUX PEIICHUH B IIOBCEIHEBHON JKU3HU B HENMIX 00CCIICUCHIS
0€30IacHOCTH CBOETO 3II0POBBS U 3J0POBBS OKPYKAIOIIHX JIONIEH, COOIIONCHUS HOPM TPaMOT-
HOTO TIOBEACHUS B OKPYXKalOIed NPUPOAHON cpene; MOHMMaHUE HEOOXOIUMOCTH
WCTIONIb30BAHUS TOCTHKEHHHA COBPEMEHHOW OWMOJIOTUH M OMOTEXHOJIOTHUH IS palliOHAIBHOTO
MIPUPOAOIIOIH30BAHUS

YMeHue peniath eMeHTapHble TeHETHUECKUE 3aa4l Ha MOHO- M IUTHOPHIHOE CKPEIIUBaHHE,
CIETVIEHHOE HaCJIeJJOBaHWE; COCTaBJISATh CXEMbl MOHOTHOPHIHOTO CKpPENIMBAaHUS IS
TIpeICKa3aHus HACJIEIOBAHUS MPU3HAKOB Y OPTaHU3MOB

YMeHre BEHIONHATE Ta00opaToOpHBIE W MpaKTHYECKHe padoThl, cOOMI0NATh MpaBwia IpH padoTe
¢ y4eOHBIM U JTA0OPATOPHBIM 000PYIOBAHUEM

YMeHre KPUTHYECKH OLCHHWBATh U MHTEPIPETHPOBATH HH(POPMAIUIO OHOJOTHIECKOTO
collep)KaHusl, BKJIIOYAIOUIYIO ITICEBIOHAy4YHbIE 3HAHMA M3 pa3IMyHbIX HCTOUYHMKOB (CMU,
HAy4YHO-TIONYJISIPHbIE MaTepHalibl); 3TUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUNA B
OHOJIOTHH, MEUIINHE, ONOTEXHOJIOTHU

10

YMeHne co3maBaTh COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE cOOOIIeHHs, 0000mias
OuostornuecKyio HHGOPMAIHIO U3 HECKOIBKUX UCTOYHHUKOB, IPAMOTHO HCIIOIH30BaTh MOHITHI-
HBIH armapar OMOJIOTHH




MHNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

Kon IIpoBepsieMblii 3JIeMEHT coepKaHUSA
1 Buonorus kak Hayka
Buonorus — Hayka o xkuBOW mpupome. Poip Ouonormm B (HOPMHUPOBAHMU COBPEMEHHOM
11 Hay4YyHOU KapTUHBI Mupa. CucreMa OHOJIOTHYECKHX HAYK
’ Metonsl TO3HAHUS XHUBOM NPHPOAH (HAOMIONCHUE, SKCIIEPUMEHT, OIUCAHUE, H3MEpeHHE,
1 KJIACCU(UKAIIHS, MOJICIIMPOBAHUE, CTATHCTHYECKAss 00padOTKa JAHHBIX)
2 JKuBBIe cuCTEMBI M UX OpraHU3aINs
’ JKusbie cucrembl (OHocHCTEMBI) Kak MpeaMeT u3ydeHust Ononoruu. CBoWcTBa OMOCUCTEM U UX
1 pasHoobpasue
99 YpoBHU OopraHu3alui OHOCHCTEM: MOJICKYJISIPHO-TeHETHIECKHM, KIICTOUYHBIH, OPTraHU3MEHHBIH,
' MTONYJIAIIMOHHO-BHJIOBOH, SKOCUCTEMHBIN, OnochepHbIi
3 XUMHYECKUH COCTaB M CTPOCHHUE KIETKU
XUMHYECKAN COCTaB KJICTKA. XUMHYECKHAE DIIEMECHTBHI: MAaKPODJICMEHTBI, MHKPOIJIEMCHTHIL
3.1 Bona u muHepanbHble BemiecTBa. DYHKIMM BOABI M MUHEPAJIbHBIX BEIIECTB B KICTKE.
[lonnepxanne 0OCMOTHYIECKOTO OayaHca
benxu. CoctaB u cTpoeHHe OeIKOB. AMUHOKHCIOTEI — MOHOMEpPHI OenkoB. HezameHumble U
3aMEHHMBIC AMHHOKHCIOTE. AMHHOKHCIOTHEI COCTaB. YPOBHH CTPYKTYpPHI OEIIKOBOH
MOJIEKYNbI (NIepBUYHAS, BTOPHYHAS, TPETUYHAS M UYETBEPTUUHAS CTPYKTypa). XUMHUICCKUE
32 cBolicTBa OenkoB. buonornueckue pyHKIUN OENKOB.
depmenTsl — Owmonmormyeckue KaTanm3artopsl. CTpoeHme (epMeHTa: AaKTHBHBIH ILEHT,
cyoctpatHas crnenupuuHocTh. Kodepmentsl. Butamunbl. Otmiamuus  (HEepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJM3aTOPOB
YrieBonbl: MOHOcCaxapuabl (TIOK03a, pubo3a W Je30KCHpH003a), JHcaxapuiubl (caxaposa,
JIAKTO3a) W TOoJHcaxapuabl (KpaxMmall, IJIMKOTEH, IeJUI003a). buomorndeckne (QyHKIHH
yTJIEBOJIOB.
3.3
Jlununel: TpUrIMIEepuIbl, cTepoubl, Gochomumnuasl. ['mapodrisHo-rHIPOGOOHBIE CBOMCTBA.
Buonoruueckne ¢ynkuun nunugoB. CpaBHEHHE YIVIEBOJOB, OEIKOB W JHUINHIOB Kak
HNCTOYHHKOB SHCPI'U
Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.
34 Crpoenue u ¢pynkimu JHK. Ctpoerue u ¢pynkiun PHK. AT®: crpoerne u GyHKIHH
3.5 Huromorus — Hayka o xietke. Kinerounas teopust. MeTons! H3y4eHUs KIECTOK
Krnerka kak memoctHas kuBas cuctema. OOIIME TPH3HAKK KIETOK: 3aMKHYTas Hapy)KHas
36 MeMOpaHa, MoJiekyJisl JIHK kak reHeTHdyecKuil ammapar, cuctemMa CHHTe3a 0eika
THumbl  KIETOK: JyKapHOTHYecKas W HpokapuoTthieckas. (OCOOCHHOCTH — CTPOCHHUS
3.7 MPOKapUOTHUECKON KieTku. Kierounass crenka Oakrepuii. CTpoeHHE JyKapHOTHUYECKOI
KJ1eTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, SKUBOTHOM U TpUOHOI KIETKH
[ToBEepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CTEHKA, DJIMKOKAIUKC, UX (DYHKIIUH.
[Tna3matrueckas memOpaHa, e€ cBoiictBa W (¢QyHKuuH. lluromnasma u e€ oOpraHoWbI.
38 OnHOMeMOpaHHBIC OpraHOMIBl KIIETKH: dHomIasMaTrdeckas ceth (OI1C), ammapar ['ombmkwy,
JIN30COMBI. HOJ’[yaBTOHOMHbIe OpPraHOMJIbl KJICTKU: MUTOXOHIAPHU, ITJIaCTHU/IbI. HpOI/ICXO)KIICHI/Ie
MUTOXOHIpUH W TwiacTuA. Bumel miactua. HemeMOpaHHBIE OpraHOWMABI KIETKH: PUOOCOMEL,
KJICTOYHBIN IEHTP, PECHUYKH, KT'yTHKHA. DYHKINN OPraHOMIOB KIETKU. BrimodeHus
Snpo — perymstopHberii neHTp KieTkd. CTpoeHHe spa: suepHas O0OJNOYKa, KapHOILIa3zMma,
3.9 XPOMATHH, SIIPBIITKO. XPOMOCOMBI
3.10 TpaHCTIOPT BENIECTB B KJIETKE
4 KusHenesaTeIbHOCTh KICTKU




Konx

4.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

OOMEH BEIEeCTB, WIH METa0OIU3M. ACCUMWIAIUSA (TUTACTUYESCKUH OOMEH) M JAMCCUMUIISIINS
(3HepreTHUecKuit 0OMEH) — JBE CTOPOHBI €IMHOTO Tporecca Meradbonmsma. TuUnbl oOMeHa
BEILIECTB: aBTOTPO(HBIN u reTepoTpOdHBIH.
Poins pepMeHTOB B 0OMEHE BEIECTB M IPEBPANICHUH YHEPTUH B KIETKE

4.2

dotocuHTE3. CreroBas " TEMHOBas dbazbr dorocuntesa. Peakiuu
¢dorocuntesa. DPdekTuBHOCTE (oTocuHTE3a. 3HaUeHHWE (OTOCHHTE3a VI KU3HU Ha 3eMire.
BrusiHue ycnoBuil cpenpl Ha (GOTOCHHTE3 W CIOCOOBI TOBBIMICHUS €0 MPOLYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUU.

XeMOCHHTE3. XeMOCHHTE3UpYIoIIKe OakTeprn. 3HaUeHHe XeMOCHHTE3a 711 )KU3HU Ha 3emJie

4.3

OHepreTHUeckuii 0OMEH B KJIETKe. PaclierieHue BelecTB, BBIICICHHE M aKKyMYyJIHPOBAHUE
SHEPTUU B KIIETKE. DTambl dHepreTudeckoro obmeHa. [nmukonms. bpoxeHue w ero BUIBL
Kucnoponsoe okuciieHHe, WIH KIETOYHOE [AbIxaHue. DPPEKTHBHOCTh IHEPreTHYSCKOrO
obmena

4.4

Peaknmn wmartpuuHoro cuHTe3a. ['eHermueckas wHpopMmarms wu  JHK. Peanmzanmus
TreHeTHYeCKOH WH(popManuu B KieTke. ['eHeTHYeckuid Koa M ero cBoicTBa. TpaHCKpHITINSA —
MatpuuHblii cuaTe3 PHK. Tpancisanus — 6nocunTtes 6enka. Konuposanue aMHHOKUCIOT. Posib
pubocoM B OHoCHHTE3e OerKa

45

Hexknerounbie ¢opMbl XHU3HW — BHpYCHL. Mcropus oTkpbiTHs BupycoB (/1.M. BaHOBCKHIA).
OcCoOeHHOCTH CTPOEHHS U KU3HEAEATENbHOCTH BUpycoB. bakrepuodaru. bone3snu pacreHui,
XUBOTHBIX U YeJIOBEKa, BBI3bIBAEMBIC BUpycaMu. Bupyc nummyHozaeduimra yenoseka (BUY) —
Bo30ynutens CIIMa. [IpodunakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUi

PasmHOXeHue 1 WHAWBUAYAJIbHOC PAa3BUTUEC OPIraHU3MOB

51

KreTounplii 1MWK, WIM SKA3HEHHBIM 1MWK KiIeTkd. MHTepdaza m muto3. Ilporeccl,
MpoTeKaronue B uHTepdase. Permmkanms — peakius matpuyHoro cuate3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHIL. UMIOUIHBINA U TalUIOWAHBIM XPOMOCOMHEIE
Habopbl. XpoMaTuabl. L{luTonornueckiue 0CHOBBI Pa3MHOXKEHHUS U MHIUBUAYAILHOTO PA3BUTHS
OpPTraHHU3MOB.

Henenune xnerku — muto3. Ctamuu mutosa. [Iporecchl, MPOUCXOASIINe Ha Pa3HBIX CTaUAX
MHTO3a. brosornueckuii cMbICI MUTO3a

52

@opMbI pa3MHOXKEHHsI OpPraHM3MOB: Oecrosioe M MoyioBoe. Buipl Gecronoro pasMHOMKEHUS:
JieJIeHNe HaJBO€E, MOYKOBaHHE OJHO- U MHOTOKJIETOUYHBIX, CIIOpPOOOpa3oBaHUE, BEreTaTHBHOE
pa3mHoxeHHe. MicKycCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE ISl CENEKIIUH

5.3

IMonoBoe pasMHOXKEHHUE, €r0 OTAUYHS OT OECIIOIIOro.

Meiio3. Craaum wmebio3a. Ilporecchl, mnpoucxonsmuye Ha cragusx weio3a. [loBeneHue
xpoMocoM B Mero3e. KpoccrHrosep. bruonornueckuii cMbICH M 3HaUEHUE Me03a

54

I'ameroreHe3 — mporecc 00pa30BaHUS IOJOBBIX KIETOK y XKMBOTHBIX. IloJOBBIE >KEne3bl:
CEMEHHMKH U SMYHUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — raMeT (CIEepPMaTO30HI,
SMLEKNIeTKa) — chepmaroreHe3 U ooreHed. OcOOEHHOCTH CTpOEGHUS SHLEKIETOK U
criepmaro3onoB. Omnonorsopenue. [lapreHoreHes

55

WunnBunyanpHOE pa3BUTHE (OHTOTeHE3). DMOpHOHANBEHOE Pa3BHTHE (IMOPHOTECHE3). DTaIlbl
SMOPHOHATBHOTO PA3BUTHA Yy TIO3BOHOYHBIX JKMBOTHBIX: JApoOJI€HHE, TacTpyJIALHs,
oprasorenes. [loctamOproHanpHOE pa3BUTHE. THITBI HOCTIMOPHOHATBHOTO Pa3BUTHSL: MIPIMOE,
HempsiMoe (JIMYMHOYHOE). BimsiHue cpeabl HA pa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE
BBI3bIBATh BPOXKJEHHBIC YPOJCTBA.

Poct u pasBurue pactenuid. OHTOTE€HE3 IBETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHH, CTaJuu
pasBUTHS




Konx

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

HaCHCHCTBCHHOCTB 1 UBMEHYHUBOCTH OPraHU3MOB

6.1

[Ipenmert u 3agaun reHeTHKU. VicTopus pa3BUTHs reHeTHKU. BKiag poccuiickux U 3apyOeHbIX
Y9€HBIX B pa3BUTHE T€HETHKU. MeTOAbl TeHeTHKH (THOPHUIOIOTHIECKHIH, ITUTOTeHETHYCCKIH,
MOJIEKYISIpHO-TeHeTHYeCcKHid). OCHOBHBIE TeHETHYECKNE TOHATHA. | eHeTHIecKasi CHMBOJIHKA,
HCIOJIb3yeMas B CXeMaX CKpelBaHHUM

6.2

3aKOHOMEPHOCTH HaclleI0BaHMsI MPU3HAKOB, ycTaHOBJIeHHBIe I'. MeHmeneM. MoHOorubpumHoe
CKpeIlMBaHWe. 3aKOH eIuHOOoOpasws THOpHAOB  mepBoro  mokoseHus.  [lpaBmio
JOMUHHUPOBAHUS. 3aKOH pacHICTUICHUs] MpU3HAKoB. [wmore3a 4ucToThl ramer. llomHoe wu
HEMOJHOE JOMUHHUPOBAHUE.

JlurnOpuaHoe CKpelMBaHWE. 3aKOH HE3aBUCHMOTO HacleJOBaHWS TpU3HAKoB. lluro-
TEeHETUYECKHE OCHOBBI JUTHMOPHUIHOTO CKpEHIMBAaHUS. AHAIM3HPYIOLIEe CKpellnBaHue.
Hcnonp30BaHKe aHATM3UPYIOLIETO CKPEIIMBAHUS IS ONpeeTIeHUs TeHOTHIIa 0cO0n

6.3

CuenneHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana no CleIUIEHHOMY HaclIe[0BaHUIO
reHoB. HapyiieHne cueruieHnsi TeHOB B pe3ysibTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS
HAaCJICIICTBEHHOCTH. [ eHeTHYECKUE KapThl.

I'eneTnka moina. XpOMOCOMHOC OIIpEACICHUC TI10J1a. AYTOCOMI)I 1 TIOJIOBBIE XPOMOCOMBI.
TI'oMorameTHbie U TeTCPOraMEeTHBIC OpPTraHU3MBI. HacnenoBanue MPU3HAKOB, CICIUICHHBIX C
I10JIOM

6.4

W3menunBocTh. BUbl M3MEHUYMBOCTU: HEHACIICJCTBEHHAs! M HaclieAcTBeHHas. Poib cpenbl B
HEHACIJIE/ICTBEHHOW M3MEHUYMBOCTH. XapaKTEpUCTHKAa MOIU(PUKAIMOHHOW WM3MEHYHBOCTH.
Bapuaunonnslii psn u Bapuanuonsas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIe U
Ka4eCTBCHHBIC IPH3HAKH M X HOpMa peakimi. CBOHCTBa MOAN(UKAITNOHHON H3MEHINBOCTH

6.5

HacnencrBennas, WiaM TE€HOTHUIIMYECKAs, HW3MEHYMBOCTh. KOMOMHATHBHAs HW3MEHYHMBOCTD.
Meiio3 W TOJOBOM TporiecC — OCHOBA KOMOWHATUBHOW M3MEHYMBOCTH. MyTalMOHHAS
M3MEHYMBOCTh. Knaccudukanus MyTamuid: TEHHbIE XPOMOCOMHBIC, I'eHOMHBIC. Yactora
MPUYIUHBI MyTaruid. MyTareHHsle (akTopbl. 3aKOH FOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOM
n3MmenunBoctu H.M. BaBunosa

6.6

I'enetnxa YyeloBeKa. Kapuorun YyeJIoBeKa. OcHOBHBIE METO/IbI TEHETUKHU
YyeJIoBeKa: TeHealOTHISCKU, OJIM3HEIIOBBIH, UTOT€HETUYECKUH, OHOXHMMHMYECKHUH,
MOJIEKYIIIpHO-TeHeTHuYecKuil. COBpEMEHHOE OmpeJefieHue TIeHOTHIA:  IMOJHOT€HOMHOE
CEKBCHHPOBAHHE, TE€HOTUIUPOBaHME, B TOoM uwncie ¢ nomompto [I[[P-ananu3a. Hacnen-
CTBEHHBLIE 3a00J€BaHWsI dYEJOBEKAa: TEHHBIE OoJyie3HH, OOJE3HM ¢  HaCIeACTBEHHOU
MPEIPACIIONIOKEHHOCTIO, XPOMOCOMHBIE 0oJie3HH. COMaTHYECKHUE M TeHEPATUBHBIC MYyTaIUH.
[IpuHIHATIBL 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, IPOPUIAKTHKA H JICUCHHS TeHETHUECKUX
0ose3Heil. MeauKo-TeHETHUECKOe KOHCYIbTUpOBaHUE. 3HAYCHUE MEAMIIMHCKOW TeHETHKH B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHYECKUX 3a00JIeBaHHI YeJI0BeKa

Cenekiyst opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknmsi Kak HayKa W TpOIECC. 3apOXACHHUE CENEeKIWd W JoMecThkarus. Yuenne H.U.
BapuiioBa 0 IieHTpax NPOHMCXOXACHUS M MHOr000pasus KyJIbTYPHBIX pacTeHuid. LleHTpsI
TIPOVCXOKJICHUS JJOMANTHUX KUBOTHBIX. COPT, MOpoja, MTaMM

7.2

CoBpeMeHHBIE METOIBI CEIeKIUH. MacCOBBIH W WHIWBUAYaJIbHBIA OTOOPHI B CEICKIIHU
pacTeHui ¥ KUBOTHBIX. OlieHKa SKcTephepa. ban3KopoACTBEHHOE CKPEIIBAaHNE — HHOPHIHHT.
Uucras swaHua. CKpelMBaHWE YHCTHIX JHHWUH. [erepo3uwc, wnm TruHOpUAHAs CHIa.
HepoznctBennoe ckpemmBanue — ayrOpuamer. OtnanéHHas ruOpuanzanus W e€ yCIexwu.
UckyccTBeHHBIN MyTareHe3 M TOJydeHHUE MONUIIIONI0B. JIOCTHKEHUsI CElIeKIMU PacTeHH,
JKAUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

BuorexHonmorust kak oOTpaciib NPOM3BOJCTBA. [ eHHas HWHXKEHepHs. OITamnbl CO3JaHUA
pexomOunantHoil JJHK u Tpancrenssix opranu3moB. Kierounas umxenepusa. Knetounsle




Kon IIpoBepsieMblIii 3JIEMEHT COAEP/KAHUS

KYJIBTYPBL. MuxkpoxkoHanTbHOE pa3MHOXEHHE pacTeHui. KnonupoBanue
BBICOKOIIPOIYKTUBHBIX CEIHCKOXO3SHCTBEHHBIX OPraHM3MOB. DKOJOTHYECKHE M 3THYECKUE
npo6aeMer. MO — reHeTHYeCKH MO TU(DHUIIUPOBAHHBIC OPTAHU3MBI

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYueOnuk nox penakiueit B.B. [Taceunnka. «buonorusi». Mocksa «IIpocBenienusi» 2023r.
Astopsl B.B. ITaceunuk. A.A. Kamenckuii, A.M. Py6uos.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Meroanueckue pekomeHaanuu. MenbaukoBa H.b. (YpoBHeBas nuddepenunanus o0ydeHus). -
O6pa3zoBanue st Bcex, 2012r. OI'D buonoru (BapuanTsl 3ananuii) ®UIN A.JI. CemenoBa
«Mertonuyeckue peKOMEHIAINH 110 OPTaHU3alMK YPOKa U BHEKJIACCHON pabOoThI IO IPEIMETY B
KOppeKIMOHHBIX 1mKonax» W3nanune AIIIIO 2009 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

BUBJIMOTEKA LIOK HTTPS://M.EDSOO.RU/863E6122 HTTPS://M.EDSOO.RU/863E632A
BUBJIMOTEKA ITOK HTTPS://M.EDSOO.RU/863E6122

BUBJIMOTEKA ITOK HTTPS://M.EDSOO.RU/863E6564

BUBJIMOTEKA ITOK HTTPS://M.EDSOO.RU/863E674E

BUBJIMOTEKA LIOK HTTPS://M.EDSOO.RU/863E6B72

BUBJIMOTEKA LIOK HTTPS://M.EDSOO.RU/863E6870

BUBJIMOTEKA IIOK HTTPS://M.EDSOO.RU/863E6D5C

BUBJIMOTEKA LIOK HTTPS://M.EDSOO.RU/863E6ES88
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