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HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmsbl IO OMOJIIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPENIEIICHUS TTOAXO0I0B K
(hOpPMHUPOBAHUIO COACPKAHKS YIEOHOTO MpeaMeTa « BHoIorus» COCTaBMIIN: KOHIIENTya IbHbICe TTOJIOKEHUS
@I'OC COO o B3auM000yCIOBICHHOCTH IENIEH, COIEpKaHMsL, Pe3yIbTaTOB 00yUeHUs U TpeOOBaHUI K
YPOBHIO IIOATOTOBKH BBITYCKHHKOB, TTOJIOXKEHUS 00 OOIINX IEJSIX U MPUHIUIIAX, XapaKTEPU3YIOLIHX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpeiHero obrero oopasoBanus B Poccuiickoit dexpeparym, a Taxke
MOJIOKEHHS 0 crienupyrKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUH KUBOHM MPUPOJIBI M 0OECTIeYeHUH
CYILIECTBOBAHUS YesioBedecKoro obmecTa. CormacHo Ha3BaHHBIM TTOJIOKEHHUSM, OTIPEICIICHbI OCHOBHBIE
(GyHKINU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma o 6uoIOruyU Ha€T MpeCcCTaBICHHUE O LENIX, 00 00IIel CTpaTeruy 0OyUeHUs, BOCITUTAHUS
pa3BUTHI 00YUAIOIIUXCSI CPENICTBAMH yueOHOTO mpeamera «bronorusy, onpenenser 00s3aTebHOe
MPEIMETHOE COJEPKAHUE, €T0 CTPYKTYPY, paclpeieieHue 1Mo pa3/esiaM U TeMaM, pEeKOMEHIyeMYIO
MOCIIE0BATEIHHOCTh U3YUCHHUS YUEOHOTO MaTepHala ¢ YI€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBS3EH, JIOTMKU 00pa30BaTEIbHOTIO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIUXC .

B nporpammMe 1o 6MOJIOTHH TaK)Ke YIUTHIBAIOTCS TPEOOBAHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METAaINpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00ydeHus B OpMHUPOBAaHIH OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEIBHON NeSTEILHOCTH/YIeOHBIX JEHCTBUI 00YJaOUINXCS TI0 OCBOCHHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

B nporpamme no 6uosnoruu (10-11 xitaccel, 6a30Bblil ypOBEHb) peain30BaH MIPUHIIMII IPEEMCTBEHHOCTH B
M3ydeHUH OMOJIoruu, O1arogaps 4eMy B HEH MPOCMATPUBACTCS HAPABICHHOCTh HAa Pa3BUTHE 3HAHHM,
CBSI3aHHBIX C (POPMHUPOBAHNEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IEHHOCTHBIX OPHUEHTAIHH
JIMYHOCTH, SKOJIOTHYECKOr0 MBIIIUIEHUS, IPEJICTaBICHHUH 0 310pOBOM 00pa3e )KU3HU U OepexHbIM
OTHOILIEHHUEM K OKpy»Karolel npupoaHoii cpene. [loaromy Hapsny ¢ u3yuyeHueMm o0e6noI0rnuecKux
TEOpHUH, a TAK)KE 3HAHNUN O CTPOEHUU JKUBBIX CHUCTEM PA3HOTO PAHTa U CYILIHOCTH OCHOBHBIX ITPOTEKAIOIINX
B HUX IPOIIECCOB B IPOTrpaMMe M0 OHOJIOTHH Y/EJIeHO BHUMAHUE HCIIOIB30BAHUIO MTOJYYEHHBIX 3HAaHUH B
MTOBCEIHEBHOM JKU3HM IS pEIIeHUs] TPUKIIAIHbIX 33a]a4, B TOM YHclie: TPO(UIaKTUKN HACIIEICTBEHHBIX
3a00J1€BaHUI Y€I0BEKa, MEUKO-TEHETUYECKOr0 KOHCYJIBTUPOBaHMsI, 000CHOBaHMS YKOJIOTUYECKU
11€J1eCO00Pa3HOro NOBEJECHUS B OKpYXKAIOIIEH IPUPOJHON Cpelie, aHaIu3a BIUSHUS X035 HCTBEHHON
JeSITEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIIEHHE BHUMAHUS K
MIPUKIIQJHOM HaNpaBICHHOCTH yueOHOro npeamera «bruonorusy» npoANKTOBaHO HEOOXOIUMOCTHIO
obecrieyeHus yCI0BUM /7Sl peIIeHUs OHOM U3 aKTyaJbHBIX 33]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
o0pa3zoBaHMsl, KOTOpas MpernoiaraetT (opMUpOBaHHUE y 00yUarOIIHUXCs CTOCOOHOCTH alalTHPOBATHCS K
WU3MEHEHUSAM JUHAMMYHO Pa3BUBAIOIIErOCsS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero o01ero oopazoBaHus 3aHUMaeT BaxxHoe MecTo. OHa obecrieuynBaeT
(dbopmupoBaHue y 00yJaromuxcs NpeCTaBICHUA 0 HAyYHOH KapTHHE MUPA, pacIiupseT 1 00001aeT 3HaHUs
0 JKUBOU NPUPOJE, €€ OTIUYUTEIBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMy U DBOJIIOLUHU, CO3LAET
YCIIOBUS JJIs1: MO3HAHUS 3aKOHOB JKUBOM MPUPO/Ibl, GOpMUPOBaHUS (PYHKIIMOHAIBHON rpaMOTHOCTH,
HAaBBIKOB 37J0POBOT0 U OE30MaCHOT0 00pa3a KU3HU, IKOJIOTUYECKOTO MBIIIJIEHHUS, IEHHOCTHOI'O OTHOIIEHHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bosb1ioe 3HayeHne OMOIOTHS UMEET TAKKeE JJI pECIICHUA BOCIIMTATCIIBHBIX U PA3BUBAIOIIUX 3aaa4d
cpenHero o0riero oopa3oBaHus, CONUATU3ANKN o0yJdaromuxcs. N3ydenne 6nomoruu odecrneynBaeT
YCJI0BUSA TJI4 q)OpMI/IpOBaHI/IH HHTCIUICKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX 1 I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,



ACTETUYECKOM KYIbTYphl, CHOCOOCTBYET MHTETPALIUK OMOJIOTMYECKUX 3HAHUH C MPEACTaBICHUSIMH U3
JOpyTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, PU3UKU, XUMHUHU U Teorpaduu. HazBaHHbIe MONOKEHUS O
MpeIHa3HauYeHUH Y4eOHOTo nmpeaMeTa «buonorus» coCTaBUIM OCHOBY JIJIsl OTIPEACTICHUS TIOXO0J0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPIKAHUS, IPEICTABICHHOTO B IIPOTpaMMe 110 OMOIOTHH.

OT160p conepkanust yaeOHOro ipeamera «bruonorus» Ha 6a30BOM YPOBHE OCYILECTBIIEH C MO3UIHNA
KYJIBTYpOCOOOpa3HOTO MOIX0/a, B COOTBETCTBHH C KOTOPHIM 00yYaroIInecs TOJIKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HAUUMBbIE TSI POPMUPOBAHUS OOIIEH KyJIbTYpBI, ONPEACIIAIONINE aeKBaTHOE MTOBEICHUE
YeJI0BEKa B OKPY’KAIOIIEeH MPUPOIHOH cpeie, BOCTPEOOBAaHHBIE B IIOBCEIHEBHON )KU3HU U MPAKTHUECKON
nesrenbHocTH. Ocob60e MECTO B 3TOM CUCTEME 3HAHHI 3aHUMAIOT JIEMEHTHI CO/IEPKaHMs, KOTOPBIE CIyXKat
OCHOBOI1 JI71s1 pOPMUPOBAHUS IPECTABICHUNA O COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHE MUpPa U
LEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CIOCOOCTBYIOUIMX 'yMaHU3alUK OMOJIOTrHYecKOro o0pa3oBaHusl.

CtpyKTypHrpoBaHHE cofepxaHus y4eOHOro MaTepuaia B mporpaMMe o OMOJIOTUHU OCYILIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KUBOM MPUPOABL, O €&
YPOBHEBOI1 OpraHu3aluy U 3BOJIOLUUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE Y4eOHOr0 MpeaMeTa
«buosnorus» BblAeNEHBI CISAYIOIINE COepKaTeIbHbIe THHUM: «bHoorns Kak Hayka. MeTobpl Hay4yHOTO
no3HaHusmy, «Kierka kak 6uonoruueckas cuctema», «Opranusm Kak Ouosorudeckas cuctemay, «Cucrema u
MHOT000pa3ue OPraHuIECKOr0 MUPAY, «IBOIIOLHUS KUBOU MPUPOABD», « IKOCUCTEMBI M MPUCYIITUEC UM
3aKOHOMEPHOCTH.

Henpb nzyuenus yuebHoro npeamMera «buonorus» Ha 6a30BOM YpOBHE — OBJIaICHUE 00Yy4aIOLIMMHUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHLHON OpraHU3aIMy )KUBBIX CHCTEM Pa3HOTO paHra U NpuoOpeTeHne
YMEHHM UCIIONIb30BaTh 3TH 3HAHUS /711 TPAMOTHBIX AEMCTBUN B OTHOLIEHUH OOBEKTOB KMBOW IPUPOJIBI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHHe 1enu H3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE 00eCTICUNBaCTCS
pelIeHHeM CIISAYIONINX 3a/1a4:

OCBOEHHUE 00YYaIOUIMMUCS CUCTEMBI 3HAHUM 0 OMOJIOTHYECKUX TEOPUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IPaBUIIax, CIyXKaIlUuX OCHOBOU JIsl POPMHUPOBAHUS MPEACTABICHUN O
€CTECTBEHHO-HaYYHON KapTHHE MUpa, O METOAAaX HAyYHOIro MMO3HAHUs, CTPOCHUH, MHOTOO0Opa3uu U
O0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BHIIAIOIIMXCS OTKPBITUSIX M COBPEMEHHBIX
HCCIIEIOBAaHUSIX B OUOJIOTHH;

dbopMupoBaHKE Y 0O0YJArOIINXCS TTO3HABATEIBHBIX, MHTEIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
MPOIIECCe aHAIM3a IaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHU HAYYHBIX B3IJISJIOB, UCH U MOIX0/I0B K
H3YYECHUIO JKUBBIX CUCTEM PA3HOI0 YPOBHS OpPraHU3aLNU;

CTaHOBJIEHHE Y 00yUaroluxcs 001el KyabTyphl, QyHKINOHAIBHON rPaMOTHOCTH, pa3BUTHE YMEHUM
OOBSCHATH U OLICHUBATh SIBIICHUS OKPYKAIOIIET0 MUPA KUBOM MPUPO/Ibl HA OCHOBAaHUH 3HAHUMN U OIBITA,
MOJTyYEHHBIX TPU U3YyYEHUU OUOJIOTHH;

dbopmupoBaHKEe Y O0YJAOIINXCSI YMEHUH WIUTFOCTPUPOBATH 3HAUCHHE OMOIOTHISCKUX 3HAHUM B
MPAKTUYECKOU IESITEIBHOCTH YENOBEKA, PA3BUTUU COBPEMEHHBIX MEAULMHCKUX TEXHOJIOTUN U
arpoOMOTEXHOJIOTHI;



BOCIUTaHUE YOSKIEHHOCTH B BOBMOYKHOCTH TIO3HAHUS YEIIOBEKOM JKMBOU MPUPOJIbI, HEOOXOIUMOCTH
OEpeKHOTO OTHOIICHHUS K HEH, COOIOACHUS AITHICCKUX HOPM ITPH MPOBEICHUN OMOJIOTHUECKUX
HCCIICIOBAHMUIA;

OCO3HaHHE IEHHOCTU OMOJIOrMUECKUX 3HAHUI [Tl TOBBIIICHUS YPOBHS 3KOJIOTUYECKON KYIbTYpBbI, IS
(hopMUPOBaHHS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE PHOOPETEHHBIX 3HAHUI U YMEHHUI B IOBCETHEBHOM HM3HHU JUTS OLICHKH MOCIIECTBUI CBOCH
JEATEILHOCTH 110 OTHOIICHUIO K OKPY)KAIOIIEH cpejie, COOCTBEHHOMY 3/10POBbIO, 000CHOBaHHE U
coOroieHne Mep npoduiakTuku 3a00JIeBaHUN.

B cucreme cpennero obimero oopasoBanus «buosorusy, nzydaemas Ha 06a30BOM YPOBHE, SIBIISIETCS
00s13aTeIbHBIM YYCOHBIM MTPEAMETOM, BXOIAIIMM B COCTaB MpeaMeTHOM o01acTu «EcTecTBeHHO-Hay4YHbIC
MPEIMETHD.

Jliist u3ydeHust OMOJIOTHU Ha 0a30BOM YPOBHE CpEITHETO 001ero oopa3oBaHus oTBOAUTCS 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 yaca (1 4ac B Heneio).



COJAEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buosiorusi Kak Hayka.

Bbuonorus xak Hayka. CBsi3b OMOJIOTHH ¢ O0IIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMH €CTECTBEHHBIMHU
HayKaMmu, punocodueit, 3STUKOM, 3CTETUKON 1 mpaBoM. Posb 6uosoruu B GopMHPOBAHUN COBPEMEHHON
Hay4HOU KapTHHBI MUpa. CucreMa OMOJIOTHYECKUX HAYK.

MeTo/1b1 TO3HAHUS )KUBOW IPUPOJIBI (HAOI0ICHUE, SKCTICPUMEHT, ONTUCAHKE, U3MEPEHHE, KIIaCCU(PUKALIUS,
MOJICIMPOBAHNE, CTATUCTUYECKAs 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.
Tabmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[TpakTuueckas padorta Ne 1. «/cronp30BaHUE pa3sTUIHBIX METOIOB IPH U3YYCHUN OMOJIOTUICCKIX
00BEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPraHU3AIUs.

JXusble cucremMpl (OMOCUCTEMBI) KaK IPpeIMET U3yueHus: 01oaoruu. OTianyuue )KUBbIX CUCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pa3zHOOOpa3ue. Y pOBHU OpraHU3al[Mi OMOCHCTEM: MOJIEKYIISIPHBIH, KIIETOYHBIMH,
TKaHEBbIH, OPraHU3MEHHBIH, MOMYISIIMOHHO-BUI0BO, SKOCUCTEMHBIN (OMOTre€01IeHOTHYECKHIT),
ouochepHbIil.

JdemoHcTpauuu:

Tabmuis! u cxeMbl: «OCHOBHBIC IPU3HAKH )KU3HIY, «Y POBHHU OpTraHU3AIIUU KUBON TPUPOIBD.
O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. Xumuueckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHYECKUE SJIEMEHThI: MAKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MHHEpPAIbHBIE BELIECTBA.

DYHKIIMY BOJBI U MUHEPATBHBIX BEIIECTB B KieTKe. [loanepxkanne ocMoTHyeckoro 0aitaHca.

benku. CoctaB u crpoeHue 0eJIKOB. AMUHOKHCIOTHI — MOHOMEPHI OeNlkoB. He3aMeHuMble 1 3aMeHUMBbIE
aMUHOKHCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. Y POBHH CTPYKTYpbI O€IKOBOM MOJIEKYJIbI (TIepBUYHAS,
BTOpUYHAs, TPETHUYHAS U YETBEPTHUHAs CTPYKTypa). XUMUYECKUE CBOMCcTBA OenkoB. buonoruueckue
GyHKIIMHN O€IKOB.



®depMeHThI — Onosoruueckue karanuzaropel. CtpoeHue pepMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPraHMUECKUX KaTalIn3aTOpPOB.

VYrieBoibl: MOHOCaxapuabl (TIOK03a, prbdo3a U e30Kkcupr003a), Arucaxapuasl (caxaposa, JaKTo3a) U
noJicaxapuabl (Kpaxmai, TIHMKOTeH, 1eJUTI0NI03a). buonorunueckue GpyHKIMH yriieBoa0B.

Jlunuaer: Tpurnuuepunisl, hochonunuabl, crepouisl. ['uapodunbHo-ruapodoOHbIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHHE YTIIEBOJOB, OCJIKOB U JIUIHIOB KaK HCTOUHUKOB DHEPIHH.

Hyxneunoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢bynxuun JJHK. Ctpoenne u pynkuu PHK. Buget PHK. AT®: ctpoenue u GyHkmum.

[uTtonorus — Hayka o kietke. Kinerounasi reopus — mpumep B3auUMOJICHCTBUS HaeH U (aKTOB B HAYYHOM
Mo3HaHUKU. MeTOo/Ibl U3yUCHHUSI KIETKH.

Kierka xak OCJI0CTHAsA )XUBasi CUCTEMA. O6H_II/Ie IMPHU3HAKH! KJICTOK: 3aMKHYTAas1 HAPYKHAA MeM6paHa,
MOJICKYJIbL I[HK KaK TeHETHYECKUM alrIapar, CUCTECMad CMHTEC3a Oelka.

Tunsl KJIETOK: SyKapuoTHUECKas U pokapuoTuyeckass. OCOOEHHOCTU CTPOECHUSI IPOKAPUOTHUECKOMN KIETKH.
Knerounas crenka 6akrepuii. CtpoeHue sykapuoTuyeckoil kieTku. OCHOBHBIE OTJIMYMS PACTUTEIHHOM,
KMBOTHON M I'PUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOUHAsI CTCHKA, TIMKOKAIMKC, MX QyHkiuu. [nasmaTtudyeckas
MeMOpaHa, e€ cBoiicTBa 1 pyHkuuu. Llutonnazma u e€ opranousl. OnHOMEMOpaHHBIE OPTaHOUIBI KIETKU:
OIIC, annapar ['osbku, 1u30coMbl. [loyaBTOHOMHBIE OpraHOUABI KJIETKH: MUTOXOHAPUH, MIJIACTUIBIL.
[TpoucxoxaeHrne MUTOXOHAPUN U TIacTuA. Buapl miactua. HememOpaHHbBIE OPraHOUIBI KICTKHU:
pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIH, PECHUYKHU, )KTYTUKH. DYHKIIMN OPraHOHUI0B KIETKH.
Bxirouenus.

Snpo — perynsaTopHblii HeHTp kiieTku. CTpoeHue spa: saepHas 000JI04Ka, Kapuoria3Ma, XpoOMaTuH,
AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.
JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. nelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc,
P. ®panknun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XuMHYECKHUX 3JIEMEHTOB B HEXKUBOM NPUpoe», «Pacnpenenenue
XUMHYECKHX AJIEMEHTOB B )KUBOW MPUPOIEN.

Tabmump! u cxemsl: «Ilepuonnueckas TabauIa XUMUYECKUX DJIEMEHTOBY, «CTpOEHHE MOJIEKYJIBI BOJIBI»,
«buocunTes 6enka», «CtpoeHue Monekynbl 0enka», «CtpoeHue pepmenTay, «HykienHOBbIE KUCTOTHI.
JHK», «Ctpoenne monekynsl ATD», «CTpoeHnE dyKapruOTUIECKON KIETKI», «CTPOCHHE )KUBOTHON
KJIEeTKn», «CTpOEHHUE paCTUTENBHON KIETKW», «CTpOEHUE MPOKAPUOTHUYECKON KIIETKNY», «CTpOeHUE a11pa
KIJIETKU», «YTIEBOABDY, «JIumuabm.



O6opymoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHHUE /JIsl TPOBEACHUS HAOIOACHUH, N3MEPEHUH,
OKCIICPUMCHTOB, MUKpPOIIpCTIapaThl pACTUTCIIbHBIX, JKUBOTHBIX U 6aKT€pI/Ia.HBHBIX KJICTOK.

JlabGopaTopHble U NpaKkTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «M3yueHne kaTaTMTUHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha MPUMEpE aMUJIa3bl
WJIM KaTaJiasbl)y».

Jlabopartopnast pabota Ne 2. «/3y4ueHue CTpOCHHsI KJIECTOK PaCTCHHM, )KUBOTHBIX U OaKTEpUH 10T
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnapaTax U X OIMHUCAHHE.

Tema 4. KuzneneaTeJLHOCTh KJIETKH.

OOMeH BelIecTB, Wi METa00IM3M. ACCUMUISIIIHS (TUTACTUYSCKUN OOMEH) U JUCCUMHUIISIIUS
(3HepreTUdecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO TpoIiecca MeTabonu3ma. Poibs 3aKOHOB cOXpaHEHUS
BEIICCTB ¥ SHEPTHH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Pons ¢pepmenToB B 00MEHe BenecTB U
IIPEBPALLEHUH SHEPTUU B KIIETKE.

®otocunTes. CBeroBas u TeMHOBast (pa3bl porocuHTe3a. Peakuuu Gorocunresa. I HekTHBHOCT
dortocunTe3a. 3HaueHue HoTOCHHTE3a IS KU3HU Ha 3emiie. Biusuue ycnosuii cpensl Ha poTocunTes n
CTIIOCOOBI IOBBIIIIEHUS €70 POJAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocHuHTe3. XeMOCHHTE3UpYIoIue OakTepuy. 3HaUYeHNEe XeMOCHHTE3a AJIsl )KU3HU Ha 3eMle.

DHepreTudeckuil 0OMeH B KileTKe. PaciienieHue BelecTs, BbIACIECHNE U aKKyMYJIUPOBaHNUE YHEPTHH B
KJIeTKe. DTalbl 3HepreTuyeckoro oomena. I'nmukonus. bpoxenue u ero Buiasl. KucinoponHoe okucnenne, nim
KJIeTouHOe Jpixanue. OkucnutenbHoe GpochopunupoBanre. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. 'enernueckas unopmanus u JJHK. Peanuzauus renernueckoi
nH(popmManuu B KieTke. [ eHeTnueckuii Koa u ero cBoiicta. Tpanckpunius — MaTpuunblil cuate3 PHK.
Tpancnsanus — 6uocunTe3 6enka. Jranel TpaHcasiuuu. Konuposanue aMmuHokuCIoT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexknerounsie ¢popmbl sxu3HM — BUpychl. Mctopus otkpeitus Bupycos (/. Y. UBanoBckuit). OcobenHoCcTH
CTPOEHMSI M JKU3HEHHOT0 LIMKII1a BUpycoB. baktepuodaru. bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBaeMble BUpycamu. Bupyc ummynonedunura yenosexa (BUY) — BozOynurens CIIM/{a. ObpaTHas
TPaHCKPUIILIHKSA, peBepTasza U uHTerpasa. [Ipodpuinaktuka pacnpocTpaHeHUs! BUPYCHBIX 3200J1€BaHU.

JdemoHcTpaumnu:
[optpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabnuue! u cxemsl: «THIBI TUTAaHUSY, «MeTabonu3mM», «K MUTOXOHIIPUA», « DHEPTETHUECKUN OOMEH»,
«Xnopomnacty, «Potocuntes», «Ctpoenue JJHK», «Ctpoenne u ¢pyHkmonupoBanue rena», «CuHTe3
oenka», «['eneTuueckuii ko, «Bupyce», «bakrepuodarn», «CTpoeHune 1 )KU3HEHHbIN UK BUpYyca
CIINda, 6akrepuodaray, «Pemnukauus [JHK».



Ob6opynoBanue: monenu-antinkanun «Y apoerue JJHK u tpanckpunims», «buocunres 6enka», «CTpoeHue
KJIETKW», Mozienb cTpykTypsl JITHK.

Tema 5. Pa3MHOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHNU3MOB.

KreTounslii HuKII, UK )KU3HEHHBIN UK KieTku. MHTepdasa u mutos. [Ipoueccel, mporekaromiue B
nHtepdaze. Perumkanus — peakius marpuadoro cuate3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0Op — KapuoTHUIl. J{UIIIIOUIHBINA U TalIOUIHBIA XpOMOCOMHBIE HaOOpbl. Xpomatuasl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHUSI OPraHU3MOB.

Henenne knetkn — muto3. Ctaguu muTo3a. [Iporecchl, Mpoucxoasime Ha pa3HbIX CTAIUIX MUTO3A.
Buonornueckuii CMBICII MUTO3a.

[IporpamMmmupyemas rudesnb KJISTKH — alonTo3.

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB! 0ecIoJI0€e U IOJIOBOE. Bunpr OecroJioro Pa3MHOXKCHHUA: ACIICHUC
HaJaBOC, IIOYKOBAHHUEC OJHO- 1 MHOI'OKJICTOYHBIX, CHOpOO6paSOBaHI/Ie, BCTCTATHUBHOC PA3MHOKCHHUC.
I/ICKYCCTBCHHOC KIIOHUPOBAHUC OPraHU3MOB, €T0 3HAYCHHUC OJIA CCICKINH.

ITonmoBoe Pa3MHOKCHUC, €I'0 OTIIMYHA OT 0Oecrooro.

Meiio3. Cranuu meiiosa. [Ipoueccel, npoucxozsiuye Ha cragusax Meiosa. [loBenenne xpoMmocoM B Meiiose.
Kpoccunrosep. bruonornueckuil CMbICI M 3HaYEHUE MEH03a.

["ameTorenes — mporecc 00pa3o0BaHuUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKeIe3bl: CEMEHHUKH H
suaHuKA. OOpa3oBaHUE M Pa3BUTHE TIOJIOBBIX KJIIETOK — raMeT (CIepMaTO30U, SUIIEKIIETKA) —
criepMaToreHe3 u oBorere3. OCOOEHHOCTH CTPOEHUS AULEKIETOK U ClIepMaTo30110B. OII010TBOPEHUE.
ITapTenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTeHE3). OMOPHOHAILHOE pa3BUTHE (IMOPUOTEHES). ITaIlbI
SMOPHOHAIIBHOTO Pa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIALINS, OPTaHOTCHE3.
[TocTomMOpuoHanbHOE pa3BuTHE. THIIBI TOCTAIMOPUOHATEHOTO PA3BUTHS: MIPSAMOE, HEMPAMOE (JTUIUHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIUN Pa3BUTHSL.
JdemoHcTpauuu:

Tabmuipl 1 cxembl: «POpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/[BOWHOE OTIOAOTBOPEHHE Y IIBETKOBBIX
pacTeHui», «BereratuBHOE pa3MHOXKEHUE PaCTeHUIY, «/lenenne kieTku 0akTepuii», «CTpOEHUE MOJTOBBIX
KJIETOK», «CTpoeHue XpoMocoMbl», «KneTtounslil iukiny, «Pemnukanus JJTHK», «Muto3», «Menos»,
«IIpsimoe u HenpsiMoe pa3BUTHEY, «[ aMeTOoTreHe3 y MIIEKOIUTAIONINX U YelloBeKay, «OCHOBHBIC CTaaNH
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKpornpenapathbl «CriepMaTo301/Ibl MIEKOMUTAIOLIETOY, «SiekneTka
MJIEKOIUTAIOLIET0», «KaproKknHe3 B KJI€TKaxX KOpelIKa JyKa», MarHUTHasi MOJieNb-aluInKanus «Jlenenue
KieTkn», mozenb JIHK, Mmonens MeTada3Hoit XpOMOCOMBI.

JlaGopaTopHble U PaKTHYeCKUEe PadoThI:



Jlaboparopnast pa6ota Ne 3. «HaOmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOTIpernaparax.

Jlabopartopnast pabota Ne 4. «/3yueHue CTpOSHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparax.
Tema 6. HaciieicTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Tpenmer u 3a1aun reHeTUKHU. VIcTOpHs pa3BUTHS TeHETUKHU. POJIb IUTONIOTMU 1 S MOPHOJIOTHN B
CTaHOBJICHUH I'eHETHKHU. BKian poccuiickux u 3apyOexHbIX YIEHBIX B PA3BUTHE T€HETUKH. MeTO b
TeHETUKH (THOPUA0IOTHUECKUN, IIUTOTeHETUYECKUH, MOJIEKYISIpHO-TeHeTuYecKuii). OCHOBHBIE
TF€HETUYECKUE NOHATHUS. [ 'eHeTHuuecKkas: CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH HacJeI0BaHus IPU3HAKOB, ycTaHOBIeHHBIE ['. Mennenem. Monorudpuanoe
CKpelllMBaHue. 3aKOH eAMHO000pa3us TuOpu10B nepBoro nokosjeHus. [IpaBuino goMuHupoBanus. 3aKOH
paciuerieHus pu3HakoB. [ unoresa unctotsl ramet. [lonHoe 1 HemoHOe TOMUHUPOBAHHE.

Z[I/IFI/I6pI/II[HOC CKPCIIUMBAHUC. 3aKOH HE3aBUCHUMOI'O HaCJICAOBAHUS ITPHU3HAKOB. ]_[I/ITOFCHCTI/I‘ICCKI/IG OCHOBBI
,Z[I/II‘I/I6pI/II[HOl"O CKPCIIUMBAHUA. AHaJ'II/ISI/Ip}’IOIHeC CKPCIIMBAHUC. Hcnonb3oBanue AHAJIIU3UPYIOLICTO
CKpCIIUBaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA oco0u.

CHGHJ’IGHHOC HACJICAOBAHUC IIPU3HAKOB. Pa6ota T. MopraHa 110 CHCINICHHOMY HACJICJOBAHUIO I'CHOB.
HapymeHHe CLCIIVICHUA I'€HOB B PE3YJIbTATC KPOCCUHTOBEPA.

XpOMOCOMHaﬂ TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThbI.

I'enernka nona. XpoMOCOMHOE ONpeIeSICHUE T0JIa. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. [ OMOramMeTHbIe 1
reTeporameTHbie opranu3Mel. HacnenoBanve mpu3HaKOB, CIICTUICHHBIX C ITOJIOM.

N3meHunBOCTB. BHibl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAs. Poib cpenbl B
HEHACJIEJICTBEHHOW N3MEHYUBOCTU. XapaKTepUCTHKA MOIU(UKAIIMOHHOW N3MEHYMBOCTH. BapranoHHblit
psn U BapualoHHas kpusas. Hopma peakunn npusHaka. KonndecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX
HopMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBeHHas, MM TEHOTHIIMYECKAs, H3MEHUMBOCTh. KOMOMHATUBHAS H3MEHUYMBOCTEL. Meiio3 1 moJIoBoi
MPOLIECC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTH. MyTaloHHasi U3MEeHYMBOCTh. Knaccudukarnus
MyTalluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYNHBI MyTaliuii. MyTareHHsie (hakTOphl. 3aKOH
TOMOJIOTMYECKUX PSIOB B HAaclIeACTBEHHOM n3MeHunBocty H. Y. BaBuiosa.

BHCHI[epHa}I HaCJICACTBECHHOCTb U U3MCHYHNBOCTD.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA: T€HEATOTHYECKU,
OJIM3HEIOBBIN, IUTOTCHETUIECKUN, OMOXUMUYECKUM, MOJIEKYISIpHO-TeHeTHYeCKuid. COBpeMEHHOE
OIpeIeJICHUE TEeHOTHUIIA: IIOJITHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C TIOMOIIBIO
[TL{P-ananu3a. HacnencrBeHHble 3a001eBaHMs YelOBeKa: FeHHbIe 00JIe3HH, O0JIE3HH C HACIEICTBEHHOM
MPeIpPacioI0kKEHHOCTbIO, XpPOMOCOMHBIE Ooie3Hu. CoMaThyecKke U reHepaTUBHbIE MyTaluu. CTBOJIOBbIE
kieTku. [TpuHIuIe! 310poBoro o0pasa KU3HHU, AMATHOCTUKH, TPOPHIAKTUKY U JICUSHHs TeHETUIECKUX
6ose3Heil. Meauko-reHeTHuecKoe KOHCYIbTUpOBaHKe. 3HaueHUEe METMIIMHCKON TeHETUKHU B
MPEOTBPALIEHUH U JICUEHUU TeHETUYEeCKUX 3a00JIeBaHUI YeTIOBeKa.



JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecorcknii, H. .
Basuinos.

Tabnuue! u cxemsl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €r0 IUTOI€HETHUECKasi OCHOBay», «3aKOH
paclLIemyICHHs U ero LUTOr€HEeTHYECKask OCHOBA», «3aKOH YMCTOThI raMeT», «/[urndpuaHoe ckpemumBaHue»,
«{uTonoruueckre OCHOBBI AUTHOPUIHOTO CKpEIMBaHUD», «Meio3y, «B3auMoneincTBre aaenbHbIX
IeHOB», «]'eHeTH4YeCcKre KapThl paCTEHU, )KUBOTHBIX U YeJIoBeKay, «['eHeTnka nosua», «3aKOHOMEPHOCTH
HACJIEIOBaHMsl, CLEIUIEHHOI'O C MOJI0M», «KapHOTHUIIbl Yesl0BEKa U )KMBOTHBIX», «BUabl N3MEHYMBOCTIY,
«MoudukaoHHas ©3MEHYUBOCTHY, «HacnenoBanue pesyc-(axkropay, «I'eHeTHKa TpyIn KpoBUY,
«MyTanMoHHas U3BMEHYUBOCTBY.

Ob6opynoBanue: Mmoaenu-anmkanuu «MoOHOTHOpUIHOE CKpeluBaHue», « Hermonnoe JTOMUHUPOBaHKEY,
«lurubpunnoe ckpemuBanuey, «Ilepexpéct XxpoMocom», MUKPOCKOT 1 MUKponpenapat «Jpo3odpumar
(HOpMa, MyTanuu (GOPMBI KPBUTEEB M OKPACKH Tela), repdapuii «I opox moceBHOM».

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlaboparopuas padota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO M TUTHOPUIHOTO CKPEIIUBAHUS Y
Ipo30(HIIBl Ha TOTOBBIX MUKpPOIpEnapaTax.

JlaGopatopnas paborta Ne 6. «3yuenne MoupuKamOHHONW U3MEHUUBOCTH, TIOCTPOEHUE BAPHALIMOHHOTO
psila ¥ BapuaMOHHOUW KPUBOM.

Jlaboparopnas pabota Ne 7. «AHanu3 MyTauuid y 1po30(huiibl Ha TOTOBBIX MUKPOMpEnaparax.
[TpakTuueckast pabota Ne 2. «CocTaBneHue U aHaIN3 POAOCIOBHBIX YEIOBEKay.
Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOIECC. 3apOKICHNUE CeNeKINH 1 fomectukanus. Yuenue H. M. BaBuiiosa o
LEHTPaX MPOUCXOKICHUS U MHOTO00pa3us KyJIbTYPHBIX pacTeHui. LIeHTpbI MpOnCX0XIeHUs TOMAIITHIX
KHUBOTHBIX. CopT, IOpOJ1a, LITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MaccoBbIil U HHAUBUAYAIbHBINA OTOOPHI B CENEKIINN PACTEHUM 1
AKUBOTHBIX. O1leHKa IKCTepbepa. bim3kopoicTBEHHOE CKpelBaHie — UHOpUAUHT. YucTast TuHuS.
CkpeuiuBanue yucThIX TUHUM. ['eTepo3uc, unu rubpuaHas cuiia. HeponcTBeHHOE CKpelMBaHue —
ayTOpuauHr. OTnanénHas rudpuanzanus 1 e€ ycnexu. ViIckyccTBeHHBIN MyTareHes u MojiydeHue
MTOJIMIUIOUIOB. JJOCTHKEHUS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buortexHonorus kak orpacib Mpou3BoicTBa. [ eHHas HHKeHepHs. DTanbl co3nanus pekomOunantHo JJTHK
Y TPaHCTEeHHBIX opranu3MoB. Kierounas nnxenepust. Kinerounsie KynpTypbl. MUKpOKIOHAIBHOE
pa3MHO)KeHue pacTeHui. KioHMpoBaHue BICOKOIIPOIYKTUBHBIX CEIbCKOX035IMCTBEHHBIX OPraHU3MOB.
Dkonorudeckue u yTrudeckue mpoodiemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.



Tabnuue! u cxemsl: kapta «LIeHTpBI IPOMCXOXKAECHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHui», «Iloposl
JOMAIIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHuiy, «OTnanénnas rudpuanzanus», «PadoTsl
akagemuka M. @. MBanoBay, «[lomumnonausy», «O0bEKTH OMOTEXHOIOTUNY, «KiIeToOuHbIe KyIbTYPHI U
KJIOHUpOBaHUe», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISKY TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHHi, repOapuit
«CenbCKOX035IIICTBEHHBIE PACTEHUS.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METO/IbI U JOCTUKEHHS CEJICKIIUU PACTEHUI U )KUBOTHBIX (Ha CEJICKIMOHHYIO
CTaHIIMIO, IIJIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE X03SHCTBO, J1a00paTOPHUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O LIEHTPA).



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S [TPOIT' PAMMBI 110 BUOJIOI'MN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

Cormacao ®I'OC COO, ycraHaBIMBarOTCs TPEOOBaHUS K PE3YJIbTaTaM OCBOCHHSI O0yUJarOIIUMHUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS NpeaMeTa «bronaorus» BblIAEICHbI CIeyIOIIne
COCTAaBJISAIOLIME: OCO3HAHUE 00YUaIOIIUMUC POCCUNCKOM I'paXkIaHCKON UIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO0, HATMYMEe MOTUBALIMH K 00y4eHHIO OMOJIOTHH,
LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HA OCHOBE KJIFOUEBBIX LIECHHOCTEH U
UCTOPUYECKHUX TPAJAULIUI Pa3BUTHs OMOJIOTMUYECKOT0 3HAHHSL, TOTOBHOCTh M CITIOCOOHOCTH 00yYarOIUXCs
PYKOBOJICTBOBAThCS B CBOEH JI€ATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, IPUCYILIUMHU CUCTEME
Ononoruyeckoro 00pa3oBaHus, HATMYUE YKOJIOTHIECKOTO IPAaBOCO3HAHMSI, CTIOCOOHOCTH CTaBUTh LIENU U
CTPOMTD KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE PE3yNIbTATHl OCBOCHUS IIpeaMeTa «bronorusy 10CTUraroTCst B €IMHCTBE Y4eOHOU U
BOCITUTATEIHLHOMN IE€ITEILHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUHCKIUMU COLIMOKYIBTYPHBIMH,
HMCTOPUYECKUMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHSITHIMUA B OOIIECTBE MPABIIIAMH U HOPMaMU
MOBE/ICHUS U CIIOCOOCTBYIOT MpOIEcCCaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTUSA
BHYTpPEHHEH MO3UIMH JTUYHOCTH, TATPUOTH3MA, YBAKECHHS K 3aKOHY U IIPABOIOPAIKY, YEIOBEKY TpyAa U
CTaplieMy NOKOJIEHUIO, B3aUMHOTO YBaXKEHUS, OEPEKHOT0 OTHOIIECHUS K KyJIbTYPHOMY HACJIeIUI0 U
TpaauLIUIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepaiuu, nmpupoje U OKpyxKaroliei cpee.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS Y4eOHOIo npeaMera «bruosorusy J0KHbI OTpaXKkaTh FTOTOBHOCTb U
CIIOCOOHOCTh 00YYaIOLINXCSl PYKOBOICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEHN MO3UIIUEH TMYHOCTH,
CHCTEMOM IIEeHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOLINX
TpPaJULIMOHHBIM LIEHHOCTSIM POCCHIICKOr0 00111eCTBa, pacIIMPEHUE )KU3HEHHOT'O OTbITa U ONbITa
NeSITENIbHOCTH B MPOLIECCE pealn3allii OCHOBHBIX HAIIPaBJICHUH BOCIUTATEIbHON €S TENIbHOCTH, B TOM
qlClie B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYAIOLIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA
POCCHIICKOTO 00I11eCTBA;

OCO3HAHUC CBOUX KOHCTUTYLIMOHHLIX ITPaB U O6$I3&HHOCTCI>1, YBAXKCHHUC 3aKOHA U IIPAaBOIIOPAIKA,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIbHOCTHU ITPU CO3TAaHUN yqe6HBIX IMPOCKTOB, PCHICHUHU
yqe6HBIX 1 IMO3HaBAaTCJIbHBIX 3a/a4, BBIIIOJTHCHUNU OMOJIOTHYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH OIPEIEIATh COOCTBCHHYIO MO3UITUIO TT0 OTHOIICHHIO K SBJICHHSIM COBPEMECHHOM KH3HU H
O0OBICHATH €€;

YMEHHE YUUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O B3aMMOJICHCTBHS JItOIEH C
pasHBIMHU YOEXKIECHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIBHBIM MOJIOKEHUEM;



TFOTOBHOCTBH K COTPYAHHUYCCTBY B IPOLUCCCC COBMCCTHOI'O BBITIOJTHCHUA y‘ICGHHX, IIO3HABAaTCIbHBIX U
HCCICO0BATCIIbCKUX 3aaYd, YBAXXHUTCIBbHOI'O OTHOIMICHNUA K MHCHHUIO OIIIIOHCHTOB ITPU 06CY)K,£[6HI/II/I CIIOPHBIX
BOIIPOCOB OHOJIOTUTYECKOr0 COACPpIKaHNA,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;
2) IaTPpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCUICKON TPaXKIaHCKON MICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Iepel PoiMHOM, rop10CcTH 3a CBOM Kpail, cBOI0 PonHy, CBOM SI3bIK U KYJIBTYPY,
MPOLLIOE U HACTOsIIIee MHOMOHALMOHAIBHOTO Hapoia Poccuu;

LHEHHOCTHOC OTHOIICHHUE K IIPUPOAHOMY HACJICANIO U ITaMATHHUKAM IIPUPOAbI, TOCTHXXCHUAM Poccuu B
HAYKE€, UCKYCCTBE, CIIOPTE, TEXHOJIOIUAX, TPYIE,

CIIOCOOHOCTH OILIEHUBATH BKJIAJ] POCCUNUCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUN, TOHUMAaHUS
3HaYeHUS! OMOJIOTHH B MO3HAHUH 3aKOHOB MPHUPO/BI, B )KU3HH YEJIIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoe:KIEHHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapo/a;

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYALMIO ¥ IPHHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSCH HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO IIPUHATHUSA
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPAIULIMAMU HapoaoB Poccuu;

4) ICTETHICCKOI0O BOCIIUTAHUA:

9CTETUYCCKOC OTHOIICHHUEC K MHUPY, BKIIIOYAA 3CTCTUKY 6BITa, HAaYYHOTI'0O U TCXHUYCCKOI'O TBOPUYCCTBA,
criopra, TpyAaa, O6IJ.[CCTB€HHLIX OTHOMGHHﬁ;

MMOHUMaHHE YMOIIMOHAIBHOTO BO3JECHCTBUS KHUBOM npupoabl 1 eé OCHHOCTH,

TOTOBHOCTB K CAMOBBLIPAKCHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHUC TIPOABIIATE KaUCCTBA TBOpquKOﬁ
JIMYHOCTH,

5) ¢pusuveckoro BocnuTaAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI M IMOLMOHAIBHOI'0
Os1aromosty4ms:

MMOHUMAaHUE W peasn3aIius 3JI0pPOBOr0 U 0€3011acHOTr0 00pasa KU3HU (30pOBOE MUTAaHUE, COOTIOICHUE
TUTHEHNYECKUX MPABUII U HOPM, COaJIaHCUPOBAHHBIN PEXXUM 3aHITHH U OTJbIXA, peryispHas puznyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U
MICUXHYECKOMY 3/I0POBBIO;



MMOHUMaHHWE 1IEHHOCTH TIPABUIJI MHAUBUAYATHHOTO M KOJUIGKTUBHOTO O€30MaCHOTO TIOBEACHUS B CUTYyAITUX,
YIpOXKaIOUIUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHME NOCIECTBUNA U HENIPUATHUS BPEIHBIX IPUBbIUEK (YHOTPEOIEHUS alIKOroJis, HAPKOTUKOB,
KYpEHHUs);

6) Tpy10BOr0 BOCIMTAHMSA:
TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIIO0HE;

TOTOBHOCTb K aKTHUBHOH JIEATEIHHOCTH TEXHOJIOTUYECKON U COIMAIILHOM HAMIPABIEHHOCTH, CIOCOOHOCTh
WHUIMUPOBATH, INIAHUPOBATh U CAMOCTOSTEIHHO BBIOJIHATD TAKYIO JEATEIbHOCTD;

HHTEpEC K pa3inyHbIM chepam npodecCuoHaIbHON AEATEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oymy1iei npodeccun U peaaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH KHU3HH,
7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

9KOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUEC K MPUPOAC KaK UCTOYHUKY KU3HU Ha 36MHC, OCHOBE €¢
CYILICCTBOBAHUA

IMOBBIIIICHNUEC YPOBHS 9KOJIOTUYECKOM KYJbTYPBI: HpI/IO6peTeHI/Ie OIIbITA INTAHUPOBAHUSA ITOCTYIIKOB U OLICHKU
HX BO3MOXXHBIX HOCJ'ICI[CTBPIIZ JJIA Oprmammeﬁ CpEabl;

O0CO3HaHMeE III00aITBLHOI0 XapaKTepa IKOJIOIrHICCKUX HpO6HCM nu HYTCﬁ HUX pCLICHUA;

CIOCOOHOCTH MCIOJIb30BaTh MIPUOOPETaEMbIE TPU U3yYEHUU OMOJIOTUH 3HAHUS U YMEHUS IIPU pEeIIeHUN
po0JieM, CBA3aHHBIX C PAIIMOHAILHBIM TPUPOIOTIOIB30BaHUEM (COOTIOCHHUE MPABIII TIOBEICHNUS B
MIPUPO/IC, HATIPABJICHHBIX Ha COXPAaHCHHUE PABHOBECHUS B OKOCUCTEMaX, OXPaHy BUIIOB, IKOCUCTEM,
o6uochepsl);

AKTUBHOC HCTIPHUATUC ,Z[GI‘;ICTBHP'I, MPUHOCAIIINX BPEA Oprma}omeﬁ HpHpO)IHOﬁ cpeac, yMeHue
IMPOTrHO3UPOBATH He6J'Ial"Ol'IpI/I$ITHHe 9KOJIOTMYCCKUEC TTOCTICACTBUSA NPCAIIPUHUMACMBIX JEHCTBUI U
npeaoTBpalaTh Ux;

HaJINYUEC PA3BUTOI'O SKOJIOTHUYCCKOI'O MBIIJICHUA, AKOJIOTUYECKOH KYJIbTYPBbI, OIIbITA ACATCIbHOCTU
JKOJIOTUYECKOM HAITPpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA UMU B H03HaBaTeJ'IBHOI\/'I, KOMMYHHKaTHBHOﬁ
U COLIMAJIbHOM MMPAKTUKE, TOTOBHOCTHU K Y4aCTHUIO B HpaKTI/I‘IeCKOﬁ JIESATEIbHOCTH DKOJIOTHYECKOM
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIIECTBEHHOH NMPaKTHKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M UUTATEIIHLCKOM KYJBTYPBI KaK CpEACTBa BSaHMOJIeﬁCTBHH MCXKAY JIOAbMU
W IO3HAHUA MHUPaA,



MOHUMaHHe creluUKA OMOJIOTHH KaK HayKH, OCO3HAHUA €€ posid B GOPMHUPOBAHU Y PALlMOHATIEHOTO
HAYYHOTO MBIIIUICHHUS, CO3JaHUHU 1[eIOCTHOTO MPECTABICHUs 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI, YEIIOBEKA U 00IIECTBA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnn mpodieM
COXPAHEHHUs IPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 3HAYUMOCTH OMOJIOTUH JIsi COBPEMEHHON ITMBHIU3AIMH: 00ECTICYeHHSI HOBOTO YPOBHS
Pa3BUTHS MEAULIMHBI, CO3JaHUE TIEPCIIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX PEIIaTh PeCypCHbIE
poOJIEeMBI Pa3BUTHS YEIOBEUECTBA, OUCKA MYTEH BBIX0/1a U3 TI00ATBHBIX SKOJIOTHYECKUX MPOOIIEM U
o0ecrnieueHus nepexo/ia K ycTOH4MBOMY Pa3BUTHIO, PAllHOHATILHOMY MCIIOIb30BaHHUIO MPUPOTHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B MOJIy4YECHHH OMOJIOTMYECKUX 3HAHUN B IIEIISX MOBBIIEHUS OOIIECH KYIbTYpHI,
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (DyHKIIMOHAJIBHOM rPaMOTHOCTH 00Yy4aroLuXxcs,
(bopmMHUpyeMoii TpH N3y4eHUH OMOJIOTHH;

IMOHUMAHHEC CYIIHOCTHU METOJ0B IMO3HAHW S, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTHU
HCIIOJIb30BATh IMOJYHYaCMbIC 3HAHU IJId dHAJIN3a U 00BACHEHUS IBJICHUI OKpYyKaromero Mmupa u
MMPOUCXOOAIINX B HEM HSMGHGHHﬁ, YMCHHEC J€JIaThb 000CHOBAHHBIE 3aKJIFOYEHHS Ha OCHOBE HAayYHBIX q)aKTOB
H UMCIOIHUXCA JAHHBIX € IEJIbIO MTOJYUCHHUA NOCTOBECPHBIX BHIBOIOB,

CIIOCOOHOCTh CaMOCTOSTENLHO UCIIOIb30BaTh OMOJOrHYECKUE 3HAHUS JJIA pCIICHUSA HpO6J'IeM B PCaJIbHBIX
JKU3HCHHBIX CUTYalUsX;

OCO3HAaHUC LICHHOCTHU Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATHL NPOCKTHYIO U
HCCICAO0BATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTB Y CITOCOOHOCTH K HEMIPEPHIBHOMY 00PA30BAHHIO U CAMOOOPa30BaHUIO, K aKTUBHOMY TTOJIYYEHHUIO
HOBBIX 3HAHUH 1O OMOJOTHH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeamMeTHble pe3yinbTaThl OCBOCHUS yueOHOTO npeameTa «bronorus» BKIIOYaoT: 3HAYUMBIE JUIS
(bopMHpPOBaHUS MUPOBO33PEHUS 00YJAIOLINXCS MEXAUCIUIIMHAPHBIE (MEXIIpeIMETHbIE) O0IIeHay YHbIE
MOHSTHS, OTPaXKarOIINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa U CHelU(pUKY METO/I0B TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJIEHUE, ITPOLIECC, CUCTEMA, HAYUHbIN (aKT,
MIPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUSl, UCCIIEIOBaHNE, HA0JI0/IEHUE, U3MEPEHUE,
SKCIIEPUMEHT U APYTUX), YHUBEpCAJIbHbIE YueOHble NeiCTBUS (I03HaBaTEIbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHbIE), oOecneunBaonue GopMrupoBanue (HyHKIIMOHAIBHOW IPAaMOTHOCTH U COLTUAIIEHON
KOMIIETEHIIMH 00y4aroIUXCsl, CHOCOOHOCTh 00YYAOILINXCsl MCIIOJIb30BAaTh OCBOSHHBIE
MEXIUCIUIUTMHAPHbIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE yueOHbIe IeHCTBUS B
[I03HABATEIbHON M COLMAIBHOM MPAKTHUKE.

MCTaHpCI[MCTHBIC PE3YIbTATBI OCBOCHUS IPOTrpaMMBbI CPECIHETO O6IJ.ICI" (O) 06p330BaHI/I}I AOJIKHBI OTpaKaTh:
OBnaneHne YHuBEpCaJIbHBIMHA y"leﬁHBIMI/I NO03HABATEJIbLHBIMHY J€iiCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHUS:



CaMOCTOSITENTFHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pACCMAaTPHUBATh €€ BCECTOPOHHE,

WCIIOJIH30BATh TIPU OCBOCHUY 3HAHUHN MPUEMBI JIOTHYECKOTO MBINIUICHUS (aHAJIN3a, CHHTE3a, CDABHEHUS,
Kiaccudukamnuu, 0000IICHHS ), pACKPBIBATH CMBICT OMOJIOTHYECKUX TOHATHH (BBIICIATh UX XapaKTePHbIE
MPU3HAKY, YCTAaHABJIMBATH CBSI3U C IPYTHUMH IMOHSATHSIMHU ),

OIIPEACIIATh LUECIN ACATCIIBHOCTH, 3aJaBasd MapaMETPhbl U KPUTCPHUHN UX JOCTUKCHHSA, COOTHOCUTDL PE3YJIbTaThbl
JACATCIIBHOCTH C ITIOCTABJICHHBIMU LICIIAMU,

HCIIOIL30BaTh OMOJOIMYECKUE MOHATHS JJIA 00BACHEHHUS (baKTOB W SIBJICHHH JKHBOM IIPpUPOABI;

CTPOUTD JIOTHYECKUEC PACCYKIACHUA (I/IH,Z[YKTI/IBHBIC, ACOYKTHUBHBIC, I10 aHaHOFI/II/I), BBISIBJIITH
3aKOHOMCPHOCTHU U IMIPOTUBOPCUUA B paCCMATPUBACMBIX SIBJICHUAX, (bOpMYJ'II/IpOBaTB BBIBOAbI U 3aKJIIFOUYCHHUA,

MPUMCHATH CXECMHO-MOACIIbHBIC CPEACTBA JIA IPCACTABJICHUA CYIICCTBCHHBIX CBSI3€H 1 OTHOIIICHUM B
HU3Yy4aCMbIX OMOJIOrMYECKUX O6’LCKTaX, a TaKXKEC HpOTI/IBOpe‘II/Iﬁ Pa3sHOTro poJa, BbIABJICHHBIX B pa3JIMYHBIX
I/IH(bOpMaI_[I/IOHHLIX HNCTOYHHUKAX,

pa3pabaTbIBaTh IJIaH PEIICHHS MPOOIEMBI C YIETOM aHATN3a UMEIONUXCS MATEPUATBHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B JIEATEIIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISIM, OLIEHUBATh PUCKHU
IMOCJICICTBUN NCATCIBHOCTH;

KOOPJIMHHUPOBATH M BBITIOIHATH PA0OTY B YCIIOBUSX PEaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJICM.
2) 6a30BbIe HCCJIEA0BATEILCKHE € CTBHA:

BJIaJACTh HaBbIKaMH yqe6HO-HCCHeHOBaTeHBCKOﬁ 151 HpOGKTHOfI ACATCIIbHOCTHU, HABBIKAMU PAa3pCHICHUSA
HpO6HCM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITIONCKY METOIOB PCHICHUA ITPAKTHUYCCKUX
3aaaY, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS;

HCIOJIb30BATh PA3JIMYHBIC BUJBI JCATCIBHOCTH 110 IMMOJIYYCHHUIO HOBOI'O 3HAHUS, €TO UHTCPIIPETAINU,
npeo6pa30BaHmo 1 MIPUMCHCHUIO B y‘Ie6H]’:>IX CUTYyallusX, B TOM YHCJIC ITPHU CO3JJaHUN y‘Ie6HLIX )41
COUAJIbHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘lHBIfI THIT MBIIIIJICHU A, BIAACTD HaquOﬁ TepMI/IHOHOFPIeﬁ, KJIIOYCBBIMU INOHATUAMHA U
METOJaMU,

CTaBUTb U (I)OpMyJ'II/IpOBaTL COOCTBEHHBIC 3aaa4u B O6p3.30B3.TCJ'ILHOfI ACATCIIBHOCTH U )KU3HCHHBIX
CUTYyalluAX;

BBISIBIISATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U M aKTyaJIU3UPOBATh 33]auy, BBIIBUTaTh THIIOTE3Y €€ PEeIICHMUS,
HAXO/UTh apI'yMEHTHI JUIs I0Ka3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH
peleHus;



AHAJIIM3UPOBATH IMMOJTYYCHHBIC B X04€ PCHICHUA 3aa4Ui PE3YyJIbTaTbl, KDUTUUCCKHN OLCHUBATDh UX
HAOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MCHCHHUEC B HOBBIX YCIIOBHSIX,

JaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh HpHOGpeTéHHHﬁ OIIBIT,

OCYILICCTBIIATH HeHeHaHpaBHCHHHﬁ IIOUCK IIEPEHOCA CPEACTB U croco0oB HeﬁCTBHH B HpO(l)eCCI/IOHaJ'IBHYIO
cpeny;

YMETb IIEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESITENbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00acTei;

BBIIBUI'aTh HOBBLIC UJCHU, IpCJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHUA, CTABUTDH HpO6JI€MBI u 3ajJa4u,
AONYCKAOMIKUC aJIbTCPHATHBHBIC PCILICHUA.

3) padora ¢ nunopmanmeii:

OPHEHTUPOBATHCS B PA3JIUYHBIX HCTOUHUKAX HHPOPMALUU (TEKCTE Y4eOHOIro NOcoOus, HayYHO-TIOMY IIPHOM
auTeparype, OMOJOrMYECKUX CJIOBapsAX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe),
aHATM3UPOBATh HH(POPMALIHIO PA3IMYHBIX BUIOB B (HOPM IpEACTaBICHHUS, KPUTHUECKH OLIEHUBATH €&
JIOCTOBEPHOCTD Y HEITPOTUBOPEYUBOCTB;

(bopMyIHpPOBATH 3aIIPOCHI M TPUMEHSTH Pa3IMYHBIE METO/IbI IPU TIOUCKE B 0TOOpE OMOTIOTHUYECKON
nHpOpMaKY, HEOOXOJMMOH IS BBITIOHEHHUS YIeOHBIX 3a1a4;

HpI/IO6peTaTB OIIBIT UCITOJIb30BAaHHUA I/IHCI)OpMaI_II/IOHHO'KOMMYHI/IKEITI/IBHLIX TeXHOHOFHﬁ, COBCPUHICHCTBOBATb
KYJIBbTYPY aKTUBHOI'O MCITIOJIb30BAHUA PA3JINYHBIX ITIOMCKOBBIX CUCTCM,

CaMOCTOSITENIbHO BBIOMPATh ONTUMATIBHYIO ()OpMY IpeCTaBICHUs OMOIOrnYecKoil nHpopMaIu (CXeMsl,
rpaduKy, TuarpaMMsl, TaOJIMILIbI, PUCYHKH U IPYTOe);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ OMoIornueckoi nHpopmanuei:
IPUMEHATh XUMUUYECKHe, GU3NUECKHEe U MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, GOpMYyIibl, aO0OpeBUaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U 3ALUTHI HHPOPMALIUH, HHPOPMAMOHHOKH 0€30MaCHOCTH JIMYHOCTH.
OBi1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:
1) obOmenmue:

OCYILIECTBIISITh KOMMYHUKAIIMK BO BceX chepax »KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOTE WM AUCKYCCUU TIO
CylLIecTBY 00CykJ1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh CY)KJIECHUSI OTHOCUTEIILHO
BBITIOJTHEHUS MpeJiaraeMou 3aJjauu, yYUThIBaTh HHTEPECHI U COTIIaCOBAHHOCTD MO3ULIUN APYTUX
YYaCTHUKOB JHajiora WK JUCKYCCUN);

pacrio3HaBaTb HeBep6aJ'IBHI)Ie cpeacTBa O6HI€HI/I$I, IIOHUMATB 3HAYCHUE COLMATIBHBIX 3HAKOB, MPEAITOCHIJIOK
BO3HHUKHOBCHUA KOH(l)J'II/IKTHI)IX CHTyaHI/IfI, YMETb CMATYATh KOH(bJ'II/IKTBI N BECTHU IIEPETOBOPLI;



BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIICHHS U B3aUMO/ICHCTBUS, IOHUMATh HAMEPEHUS IPYTHX JIIOJICH,
MPOSIBIISATH YBAKUTEIHHOE OTHOIIIEHHE K COOSCETHUKY U B KOPPEKTHOU Popme popmyarpoBaTh CBOU
BO3PaKCHUS,

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOKO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.
2) coBMeCTHAasl IeITeJbHOCTh:

MIOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHIAMBUAYAIBHON pabOThI IPU PELICHUH
Ouooruueckoi mpobdaemMpl, 000CHOBBIBATH HEOOXOAUMOCThH IPUMEHEHUS TPYIIOBBIX (HOopM
B3aMMOJICICTBUS MPU PEeLICHUH Y4eOHOM 3a/1a4H;

BBI6I/IpaTB TEMATUKY U ME€TOAbl COBMCCTHBIX ﬂeﬁCTBHﬁ C y‘IéTOM O6H_II/IX HHTCPCCOB U BO3MO>KHOCTEH
KaXXJ10ro 4iIC€Ha KOJIJICKTHUBA,

MNpUHHUMATb OCIIN COBMECTHOM ACATCIIbHOCTU, OPIraHU30BbIBATL U KOOPAUHHUPOBATDH JeHUCTBUS MO e€
JOCTHIXKCHHUIO: COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacupeaciaTb poju C y‘{éTOM MHEHHUHU Y4aCTHUKOB, 06cy>1<):[aTL
PE3YyIbTaThl COBMECTHOM pa6OTH;

OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia M KaXJIOT0 yUYACTHHKA KOMaH bl B OOIIUN pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBATHL UACHU C ITO3SUIIMU HOBU3HbI, OPUTHHAJIBHOCTH, HpaKTH‘IeCKOﬁ
3HAa4YUMOCTH,

OCYILECTBJIATH MO3UTUBHOE CTPATETMYECKOE MTOBEJACHUE B PA3JIMYHBIX CUTYaLMX, IPOSBISATH TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATHBHBIM.

OBJ1ajIeHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU
1) camoopraHu3anus:

HCIIOJIB30BaTh OMOJIOrMYECKHE 3HAHUS JJI BBISABJICHUSA HpO6HCM " UX PCIICHHUA B )KU3HCHHBIX U y‘le6HLIX
CUTYyalluiX;

BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM HEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JIEHCTBUSAX U
MOCTYIIKax MO OTHOLICHUIO K JKMBOI npupoac, CBOEMY 3JI0pOBLIO U 3JOPOBBIO OKPYKAIOIIHNX

CaMOCTOATCIIBHO OCYIICCTBIIATH ITO3HABATCIIBHYIO JACATCIIbHOCTD, BBISABIIATH HpO6JICMBI, CTaBUTH U
(I)OpMy.]'II/IpOBaTB COOCTBEHHBIC 3aJa4u B O6pa3OBaTeJ'IBHOI71 ACATCIIBHOCTH U )KU3HCHHLIX CUTYAIUIX;

CaMOCTOSITENTLHO COCTABJIATH IIJIaH PEIICHHUS MTPOOJIEMBI ¢ YUETOM UMEIOIIUXCSI PeCypCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEATNIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;
paciupsaTh paMKHU y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSBICHUIO IIMPOKOH 3pYAULIMU B pa3HbIX 00JIacTAX 3HAHUM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPEKTHUBEI B ACATCIbHOCTh, OLICHUBATh COOTBETCTBUEC
PE3YIBTATOB LCIIAM,

BJIa/I€Th HABbIKAMU O3HABATEIHHOM pedIeKCUH KaK OCO3HAHHUS COBEPUIAEMbIX IEHCTBUN U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, UCIIOJIB30BaTh MPUEMBI peIICKCHH JIJIsl OLEHKU CUTYaIUH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KECHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;
3) npuHATHE Ceds1 U IPYrux:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB ACATEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.
IHNPEAMETHBIE PE3YJBTATHBI

[TpenmerHbie pe3ynbraThl ocBoeHUs iporpamMbl COO 1o 61onoruy Ha 6a30BOM YPOBHE BKIIFOYAKOT
cnenuduaeckue as yaeOHoro npeameta «buonorusy HaydHbIe 3HAHUS, YMEHHSI M CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTCPHPETALIUN U HpeO6pa3OBaHI/IIO 3HaHHi/JI, BU/bI ACATCIIBHOCTH I10 MMOJYYCHHUIO HOBOI'O
3HAaHUA U TPUMCHCHUTIO 3HaHUU B Pa3JINYHBIX y‘-IC6HBIX CUTyallMiX, a4 TaKKC B pCAJIbHBIX ) KU3HCHHBIX
CUTYalUsIX, CBSI3aHHBIX ¢ OMoJorueil. B mporpamme rnpeaMeTHble pe3ysibTaThl IPEICTaBICHBI IO FOJaM
o0OyueHusl.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «bronorus» ¢ 10 knacce NOIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUHU B CUCTEME HAyYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B
(OpMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa U HAyYHOTO MUPOBO33PEHMSI, O BKJIa/1e
POCCHUICKHX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (QYHKIIMOHATBHOW IPaMOTHOCTH
YesioBeKa JJIsl PeleHUs )KU3HEHHbIX 3a/1a4;

YMCEHHUEC paCKpbIBATb COACPKAHUC OMOIOTMYECKUX TEPMHUHOB U HOHATHH: KHN3Hb, KJICTKA, OpraHuim,
MeTabos3M (0OMEH BEIIEeCTB U MPEBPAICHUE YHEPTUH ), TOMEOCTa3 (CaMOperyJsiius ), ypOBHEBas
opranusanys XHUBbIX CUCTEM, CAMOBOCIIPOU3BEACHUEC (perO}IyKHI/ISI), HacCJI€ACTBECHHOCTh, U3MCHYNBOCTD,
POCT U pa3BUTHE;

yYMEHHE U3JIaraTh OMOJIOTHYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHAs!, MyTal[MOHHAas, IIEHTpalbHasl JorMa
MOJIEKYJISIpHOI Onosiorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o neHTpax



MHOT'000pa3usi U MPOUCXOXKICHUS KyIbTYpHBIX pacTennit H. V. BaBusoBa), onpenensaTs rpaHUIlbl UX
MNPUMCHUMOCTH K JXUBBIM CUCTCMaM;

YMCHHUEC BJIAACTh MECTOAaMU HAYYHOI'O IIO3HAHUS B OHOJIOTruH: Ha6J'IIOI[CHI/Ie " OIIMCAaHMUC )KUBBIX CHCTEM,
mponeccoB 1 SIBJICHI/Iﬁ, opranu3anuvs U NpoBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBUIKCHUC
T'UIOTE3bI, BBIABICHHUC 3aBUCUMOCTU MCKAY UCCICAYCMbIMU BCIIMUUMHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, Teopnﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA
OCHOBAHUU MMOJTYYCHHBIX PE3YJILTATOB,

yMeHI/Ie BBIACIATH CYH_IGCTBCHHBIG HpI/I3HaKI/I BI/IPYCOB, KJICTOK HpOKapI/IOT nu BYKapI/IOT, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIECCOB: OOMEHA BEIECTB M MTPEBPAILCHHS SHEPTHH B
KJIETKe, (POTOCHHTE3a, MJIACTUYECKOTO M YHEPIeTHUYECKOTr0 00MEHa, XeMOCHHTE3a, MHTO03a, Mei03a,
OILJIOIOTBOPEHUS, PA3MHOXKECHHUS, HHIUBUIYAJILHOTO PAa3BUTHsI OpraHn3Ma (OHTOTeHE3);

YMEHHE IPUMEHSTH OTYUEHHbIE 3HAHUS AJIs1 O0BSCHEHHS] OMOJIOTHYECKUX ITPOLIECCOB U ABJICHUH, JUIs
MPUHATHS MIPAKTHYECKUX PEIICHUH B IIOBCETHEBHON )KU3HHU C LIEJIbI0 0OecredeHus: 0€30acHOCTH CBOETO
3JI0POBbSI U 37I0POBbsl OKPY’KAIOIIUX JIFOAEH, COOOEHNS HOPM I'PAMOTHOIO [TOBEJIEHUS B OKPY>KatOLIeH
IPUPOJHOM cpejie, TOHMMaHUue HeOOXOMMOCTH UCIIOIb30BaHUS IOCTHKEHUN COBPEMEHHON OUOJIOTHH U
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO IPUPOAONOIb30BAHNUS;

YMCHHC PCIIATh 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3aJa4 HA MOHO- U ,Z[I/IFI/I6pI/I,I[H06 CKPCIHIMBAHUEC, CLHCIIIICHHOC
HaCJICJOBAaHUC, COCTABIATh CXCMBI MOHOFI/I6pI/I)IHOFO CKpCIIUBAHUA OJIA IMPCACKA3aHNA HACIICAOBaHUA
IIPHU3HAKOB Yy OPTraHU3MOB;

YMEHUE BBITIOJIHSTH J1a00PaTOPHBIC U MPAKTHUECKUE paboThI, COOIIOIATh MpaBwiia MPH paboTe ¢ yIeOHBIM U
1ab0paTOpHBIM 000PYI0BAaHUEM;

YMCHHUEC KPUTUYCCKU OLCHUBATD U UHTCPIPECTUPOBATDH I/IH(I)OpMaI_[I/IIO OMOJIOTHYECKOTO COACpIKaHuA,
BKITFOYAOIIYHO MICEBAOHAYYHBIC 3HAHUWA U3 PA3JIMYHBIX HCTOUYHHUKOB (CpeI[CTBa MacCOBOM I/IH(1)OpMaI_II/II/I,
HAaYYHO-IIOITYJIIPHBIC MaTepI/IaJ'IBI), 9TUYCCKUC ACTICKThI COBPEMCHHBIX HCCIIEIOBAHUM B 6I/IOJ'IOFI/II/I,
MCIHUIINHC, 6I/IOTCXHOJ'IOFI/II/I;

yYMEHHE CO37aBaTh COOCTBEHHbIE MICHhbMEHHBIE M YCTHBIE COOOIIEHHS, 0000111ast OMOIOTHYECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATHITHBIN anmapaT OUONIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENLHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [Ipaktuueckas padbora Ne 1 «Vcnonb3oBanue 1 05 bubnnoreka [JOK
pPa3IMYHBIX METO/IOB IIPU U3YYEHUHU https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY

3 buonorunueckue cucremsl, NpOLECCHl U UX 1 bubnuorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XUMHYECKHI COCTaB KJIETKU. Boma u 1 bu6mmoreka [JOK
MHHEPAIBbHBIE COJIA https://m.edso00.ru/863e674e

bu6mmoreka [JOK

5 benku. CoctaB u cTpoeHue 6eJIKOB 1 https://m.edso0.ru/863e6b72
depMeHTHI — OUOJOTHYECKUE KaTalu3aTOPHI.

6 JlabopaTtopnast pabora Ne 1 «3yuenue 1 05 bubnunorexa [JOK
KaTaJIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha https://m.eds00.ru/863e6b72
MpUMeEpPe aMIJIa3bl UK KaTalasbl)»

bubmuorexa [JOK
! YTeBOREL. JIMIAE L https://m.eds00.ru/863e6870
8 Hyxennosbie kucnoter. ATO 1 bubmorexa HOK

https://m.edso00.ru/863e6d5c¢c
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Hcropus u metonsl uzydenus kiuetku. Kiierounas

bubmuoreka [JOK

9
TEOpHs https://m.eds00.ru/863e6e88

10 KiteTka kak 1enocTHas )KuBasi CUCTeMa
CTpoeHue 3yKapuOTHYECKOM KIIETKHU.

JlaGopaTtopHnas padota Ne 2 «M3yueHue cTpoeHHs bubnmoreka [JOK

11 KJIETOK PacCTEHUH, )KUBOTHBIX, TPUOOB U OaKTepuid 0.5 https://m.edso0.ru/863e6ff0
110/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax https://m.edso00.ru/863e716¢
U VX OTIHCAHUE

bubmuorexa [JOK

12 0 0
(DOMEH BEMECTB MK METabOMH3M https://m.eds00.ru/863e766¢

bubmuorexa [JOK

1 ) . X

3 OTOCHIHTES. ACMOCHITES https://m.edso00.ru/863e7c98
bubmuorexa [JOK

14 7
Duepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UUKI KIETKH. [eTleHne KIeTKU.

15 Muto3. JlJaboparoprast paborta Ne 3 05 bubnnoreka [JOK
«HaOmronenre MuTo3a B KJIeTKaX KOHYNKA ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPenapaTax

bu6mmoreka [JOK
1 b .P
6 nocuHTe3 Oeka. Peakiust MaTpUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 T —
pasCIALIs — OHOCHHTES Oerka https://m.eds00.ru/863e796e
bu6mmoreka [IOK

18 Hexknerounslie ¢hopMbl )KU3HU — BUPYCHI https://m.eds00.ru/86367540

bu6mmorexa [IOK

19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e

20 Meiios bu6mmoreka [IOK

https://m.edsoo.ru/863e7f4a
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OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
OmnonorBopenue. Jlaboparopuast padora Ne 4

bubmuoreka [JOK

21 0.5
«3yueHne CTpoeHMS MOJOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOTIpEIapaTax»
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
JIBHILY p p https://m.eds00.ru/863¢8436
93 I'enernka — Hayka O HacJIE€CTBEHHOCTH U bubmumoreka [IOK
N3MEHUYNBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEIOBAHMS TIPU3HAKOB. bubnnoreka [JOK
MonoruOpuaHOe CKpelMBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniyBaHue. 3aKoH bubnmnoreka [JOK
HE3aBHCUMOI'0 HAacJIeI0BaHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHE MPU3HAKOB.
JIaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'II;;TaTI:)B M(E)HOFI/I6 WIHOTO Izq UTUOPUIHOTO 0.5 bubmorexa [TOK
pesy PHA g pHA ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HUIIBI HA TOTOBBIX
MUKpOTpenaparax»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
27
CIIETIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
M3menuuBocts. HenacnencrBenHast
U3MEHYMBOCTh. JITabopaTopHas padota Ne 6.
28 Nzyuenne MmoanuKalmoOHHOW U3MEHYHUBOCTH 0.5 bubmmorexa LHOK
v ’ ' https://m.edso0.ru/863e8efe
MOCTPOEHNE BAPUAIIMOHHOTO Psijia U
BAapUALMOHHON KPUBOII»
Hacnencrennas namenunBocts. JlabopaTopHas
29 abota Ne 7. «AHaIM3 MyTaui y 1po30(HiIsl Ha 0.5 bubmmorexa [JOK
p T yr yap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTaxy
30 I'eneTuka yenoBeka bu6mmoreka [JOK
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PesepBHeIit ypok. O000IICHHE 110 TEME

https://m.edsoo.ru/863e8d78

31 «HacnencrBeHHOCTE U U3MEHUYUBOCTH 1
OpPTaHU3MOBY
bubmuoreka [JOK
32 Cenekuus kax Hayka u pouecc L https://m.eds00.ru/863e9214
33 Metoabl ¥ JOCTHKEHUSI CENIEKIIUU PACTEHUM U 1 bubmuoreka [JOK
JKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorusa kak orpacib IPOU3BOICTBA 1 bubnmorexa LOK
p P s https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero 001ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe M POy OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOM €CTEeCTBEHHO-HAy4YHON KapTHHBI
MHUpa ¥ HAy4YHOTO MHPOBO33PEHHUS; O BKIJIAJEC POCCHUICKMX U 3apyOeKHBIX YUEHBIX-
OuosjoroB B paszBuTHe Ouosioruu; (GYHKIMOHAJIBLHOW TPaMOTHOCTH YeJOBeKa MJis
pelIeHns KU3HEHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OHOJOTMYECKUX TEPMHUHOB U TOHATUN: >KHU3Hb,
KJIETKa, OpTaHu3M; MeTabosn3M (0OMEH BELIeCTB M MPEBpAIlEHHE YHEPTUH ), TOMEOCTa3
(camoperymnsuus), ypoOBHEBas OpraHU3alMsl XUBBIX CHCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKIius), HaCJAEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHE

YMeHnue uznaratb OMOJOrMYECKHE TEOPUH (KJIETOYHAsl, XPOMOCOMHAs, MyTallUOHHAs),
3akonbl (I. Menpnens, T. Moprana, H.W. BaBunoBa) u ywenus (o0 UeHTpax
MHOT000pa3us U MPOUCXOKICHUS KYJIbTYpHBIX pacteHuil H.M. BaBuiosa), onpenemnsiTs
I'PaHULbl KX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue B1aJeTb METOAaMU Hay4HOTO NMO3HaHUs B OMOI0ruu (HabJIl0JeHUe U OIMCaHue
YKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OPraHu3alys U IPOBEJCHUE OMOIOTHYECKOTO
JKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI; BBISABICHUE 3aBUCUMOCTH MEXKIY
UCCIIETyEMbIMU BEIMYMHAMH, 00bSICHEHNE TIOJYYEHHBIX PE3Y/bTaTOB, UCIIOJIb30BAHHbBIX
Hay4YHBIX IIOHATUN, TEOPUI U 3aKOHOB; YMEHHUE J€JIaTh BBIBOJbI HA OCHOBAaHUU
[IOJIYYEHHBIX PE3YyJIbTaTOB)

YMeHHE BBIIEIATh CYIIECTBEHHBIC ITPU3HAKU BUPYCOB, KJIETOK ITPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH MPOIECCOB OOMEHa
BEUIECTB W TMpEBpallleHUusT DSHEPIUHM B KIETKe, (POTOCHHTE3a, IUIACTHYECKOIO H
SHEpPreTM4eckoro oOMEeHa, XEMOCHMHTe3a, MHTO03a, Meio3a, OIIOJOTBOPEHUS,
Pa3MHOXKEHHUS, UHANBHUIYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3)

YMeHne npuMeHSTh MOJyYeHHBIE 3HAHUA U OOBSICHEHUsT OMOJIOTHYECKHUX TPOIIECCOB
W SIBICHUH, ISl TIPUHATHS TMPAKTUYECKUX PEIICHWH B TIOBCEJHEBHOW KU3HHU B IIETISX
obecriedeHnss OE30MAaCHOCTH CBOETO 3/I0POBbSI U 3JI0POBbSI OKPY)KAIOLIUX JIIOJIEH,
COOJIIO/IEHHSI HOPM I'PaMOTHOTO TIOBE/IEHHSI B OKPY>KalOIIel IPUPOIHOH Cpesie;

YMeHne pemarb 3JeMEHTapHbIE TCHETHYECKHE 3aJadd Ha MOHO- WM JIUTHOPUIHOE
CKpELIMBaHME, CLEIJIEHHOE HaCJIEJOBaHUE;, COCTaBIATh CXE€Mbl MOHOTHOPHIHOTO
CKpEUIMBAHUS IS TIPEACKa3aHus HaClIeTOBaHMsI TPH3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATE JIa0OpaTOpHbIE U MIPaKTUUYECKHE padoThl, COOMI0aTh MpaBuiIa MpH
paboTe ¢ y4eOHbIM U 1a00paTOpHBIM 000pPYIOBAHUEM

10

YMeHue KpUTUYECKH OIICHHBATh U MHTEPIPETUPOBATH MH(POPMAIMIO OMOJOTHYECKOTO
coJiepKaHUsl, BKIIOUYAIONIYIO TICEBOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHKOB
(CMH, mnayuHO-TIOMYJSIpHBIE MaTepUalbl); JTHYECKUE AaCHEKThl COBPEMEHHBIX
HCCIIeIOBAaHUH B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH

YMeHne co3maBaTh COOCTBEHHBIE THCBMEHHBIE W YCTHBIE cOOOImeHus, 00001Ias

OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJBKHUX HMCTOYHHKOB, I'PAMOTHO HCIOJIb30BATh
MOHSTUMHBIN anmapaT OuoJoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1  buonorus kak Hayka
11 buonorust — Hayka o xuBoi npupoje. Posb Ononoruu B (popMUpOBaHUU COBPEMEHHOW HAyYHOM
' KapTUHBI Mupa. CucreMa OMOIOTHYECKUX HAYK
12 Meroabsl TO3HAHUS >KUBOW MPUPOJLI (HAOIIOJEHUE, SKCIIEPUMEHT, OINHMCAHHE, WU3MEPEHHE,
KJaccuuKalus, MoJIeIUpOBaHNE, CTaTUCTHUYECKass 00pabOTKa JaHHBIX )
2  JKuBble CUCTEMBI U UX OpraHU3alUs
21 JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus Oumosioruu. CBOMCTBA OMOCHCTEM U UX
pasHooOpasue
29 YpoBHU oOpraHu3anuu OMOCUCTEM: MOJEKYJISIPHO-TeHETUYECKUH, KIETOYHBINH, OPraHU3MEHHbIH,
" | MOmyNALMOHHO-BHIOBOM, 9KOCHUCTEMHBIH, OHOChepHBIN
3 | XUMHYECKHI COCTaB U CTPOCHUE KIICTKH
XHUMUYECKUH COCTAB KJIETKH. XMUMHYECKHUE AIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boaa u
3.1 | muHepanbHble BemiecTBa. DYHKIMHM BOJbl U MHHEpAIbHBIX BelIeCTB B KieTke. [lomaepxanue
OCMOTHYECKOTO OaslaHca
benxu. CoctaB u cTpoeHHe OETKOB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHmmbie U
3aMEHHUMbIE aMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpPbI OCIKOBON MOJEKYJIbI
(mepBu4Has, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAS CTPYKTYpa). XUMUYECKHE CBOWCTBA OEIKOB.
3.2 | buonoruuyeckue GyHKIINHN OEIKOB.
depMeHTBI — OHosIoTHYecKre KaTamu3atopsl. CTpoeHne pepMeHTa: aKTUBHBIN IIEHTP, CyOCTpaTHas
cnenuduuHoctb. Kodepmentsl. Burtamunbl. Otianuus (QepMEHTOB OT HEOPraHUYECKHX
KaTaJIn3aTOPOB
YrineBoapl: MoOHOcaxapuiabl (TJIIOKO3a, pub03a W Je30KcHpub03a), aucaxapuabl (caxaposa,
JaKTO03a) U ToNucaxapuabl (Kpaxmall, TJIHKOTeH, LeJuIoo3a). buonoruueckue ¢GyHKIUU
33 YIVIEBOJIOB.
Jlununael: TpUrIUMUepuabl, crepounsl, (ochomunuasl. ['uapodunbHO-THAPOPOOHBIE CBONCTBA.
buonornueckue dynkuuu nunuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB M JUMHUIOB KaK MCTOUHHUKOB
SHEPIUU
34 Hykneunosbie kucnorsl: JJHK u PHK. Hykmeotunbsl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
" Crpoenue u ¢pynkuuu JIHK. Ctpoenne u pynkiun PHK. AT®: ctpoenue u pyHkumuu
3.5 | Ilutonorus — Hayka o kjietke. Kierounas Teopusi. MeToapl 3yueHus: KIETOK
36 Knerka kak mnemoctHas sxuBas cucrema. OOIIuMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
"~ | memOpana, Mmosiekyibl JIHK kak reneTnueckuii annapar, cucreMa CuHTe3a Oeska
Tunbel  KIETOK:  JyKapuoTHYecKas U mOpokapuotudeckas. OCOOEHHOCTH  CTPOCHUS
3.7 | mpokapuotudeckoil kiaeTku. Knerounas crenka 6aktepuil. CTpoeHHE 3YKapUOTHUYECKOM KIIETKU.
OCHOBHBIE OTIUYHS PACTUTEIHLHOM, )KUBOTHOW U TPUOHOM KIETKH
[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTeHKA, TJIUKOKAINKC, WX (DYyHKIHW.
[Inazmatuyeckass MmemOpana, e€ cBoiictBa W ¢(yHkumu. [luTorulasMa U e€  opraHoufbl.
38 OnHoMeMOpaHHbIE OpPraHoOWAbl KJIETKH: 3HiomuasMmarudeckas cerb (JIIC), ammapar ['ombmxw,
nu30coMbl. [lo1yaBTOHOMHBIE OPraHOMAbl KJIETKH: MHUTOXOHJpHH, IutacTuibl. lIpoucxoxnenue
MUTOXOHApPUK MW TuactTua. Bumel mmactun. HememOpanHbIE OpraHOMIIBI KJIETKH: PHOOCOMBI,
KJIETOYHBIA LIEHTP, PECHUYKH, KTYTUKU. DYHKIIMN OPraHOUAOB KIETKU. BKitoueHus
39 SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue sapa: saepHas 000J104Ka, Kapuoria3ma,
XPOMATHH, SPBIIIKO. XPOMOCOMBI
3.10 | TpaHcHOpT BEIIECTB B KJIETKE



}KI/ISHGI[GHTCJ'IBHOCTB KIICTKHU

4.1

4.2

OOmeH BemiecTB, WJIM MeTa0oIu3M. ACCUMWIAIUSA (TUTACTUYECKH OOMEH) M JUCCUMUJIISIINS
(oHepreTuyeckuii 0OMEH) — JBE CTOPOHBI EAMHOIO Mporecca Meradonuzma. Tumbsl oOMeHa
BeIeCTB: aBTOTPO(HBIN U rerepoTpodHbIii. Pons hepMeHTOB B 0OMeHe BEIIECTB U MPEBPAIICHUT
JHEPTUU B KICTKE

®otocunTtes. CBeroBas 1 TeMHOBas (a3bl PpoTocunTe3a. Peakuu dporocunresa. DPpPpeKTHBHOCTD
¢dorocunTesa. 3HadeHue (oTocMHTE3a IS JKU3HM Ha 3emie. BimsHue ycioBuil cpensl Ha
(oTOCHHTE3 M CITOCOOBI MOBBIICHHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTEe3. XeMOCHHTE3UPYIOIIUe OakTepruu. 3Ha4YeHHEe XeMOCHHTE3a ISl KU3HU Ha 3emiie

4.3

4.4

DHepreTudecknii oOMeH B KieTke. PacrienyieHue BeIECTB, BBIICICHUE M AKKyMYJIHPOBAHHE
SHEPruu B KIJETKe. JTambl JHepreTuueckoro oobmena. [nmukonu3. bpoxkeHue u ero BHIBI.
KucnopoaHnoe okuciieHue, win KIeTouHoe Abixanue. D(PpPpeKTHBHOCTh HIHEPreTHUECKOro oOMeHa

Peaknun matpuunoro cunresa. ['enernueckas nnpopmanus u JIHK. Peanuzanus reHeTHueckoit
nHpopManuu B KieTke. [ eHeTHYeCKU KO U ero cBoMcTBa. TpaHCKPHUIIUS — MAaTPUYHBIA CHHTE3
PHK. Tpancnsus — 6uocuntes 6enka. Koguposanue amuHokucnot. Poss pubocom B OnocunTese
Oenka

4.5

5.1

Heknerounsie ¢opmbl xu3Hu — Bupychl. Wctopus otkpbeiTus BupycoB (.M. MBaHoBckuit).
OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIILHOCTH BUPYCOB. bakrepmodaru. bonesnm pacrenwuii,
KUBOTHBIX M UEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHoneduimura udenoreka (BIUY) —
B0o30yautens CIINda. [TpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3200JIeBaHMIA

PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

KieTounslii 1ukI1, WK )KU3HEHHBIN UK KIeTku. MHTepdasza u murtos. [Ipoueccel, nporekaromue
B uHTepdaze. Pemnukamus — peakuus marpuyHoro cuHresa JIHK. Crtpoenue xpomocowm.
XpOMOCOMHBI HAa0Op — KapuoTul. JIWIUIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomaruasl. LluTonornuyeckne OCHOBBI pa3MHOXKEHHSI U MHAMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.
Henenue xnerkn — Muto3. Craauum mutosa. Ilponeccsl, nmpoucxonsdiue Ha pasHbIX CTaaUAX
MUTO3a. bruonorndeckuii cMbICII MUTO3a

5.2

5.3

5.4

CDOpMLI Pa3MHOKCHHUA OPraHU3MOB! 0ecroyioe U MOJIOBOE. Bupgsl Oecmoiioro Pa3MHOXKCHUA:
JACJICHUC HAJABOC, INOYKOBAHHUC OJHO- M MHOT'OKJICTOYHBIX, cn0p006pa30BaHI/Ie, BCIr€TaTUBHOC
Pa3MHOKCHHUC. I/ICKYCCTBGHHOG KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAUYCHUC I CCIICKIINN

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.
Metioz. Ctaguu Meiio3a. [Ipoueccel, npoucxoasimue Ha ctaausx menosa. [loBenenne xpomocoM B
Mmeno3se. KpoccuHrosep. bruosornueckuili CMbICI M 3HaUEHUE MEH03a

I'amerorenes — mpomecc 00pa3oBaHUS TIIOJNIOBBIX KJIETOK Yy JKMBOTHBIX. IloJIOBBIE Kee3bl:
CEeMEHHUKU M su4HUKU. OOpazoBaHME M pa3BUTHE IOJOBBIX KJIETOK — ramer (cCrepMaro3ouf,
AilleKIeTKa) — coepMaroreHe3 U ooreHe3. (OCOOEHHOCTH CTPOEHUs SHIEKIETOK U
cniepMaTozon1oB. Omnonorsopenue. [lapreHorenes

5.5

WupuBuayansHoe pa3BUTHE (OHTOTEHe3). OMOpHOHanbHOE pa3BUTHE (IMOpHOreHe3). DTambl
SMOpPUOHAIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX KMBOTHBIX: JIPOOJIEHUE, TacTpyIsus, OpraHOreHe3.
[ToctamOpHoHanpHOE pa3BUTHE. THINBI MOCTIMOPHMOHANBHOTO PA3BUTHS: MpPsIMOE, HENpsIMoe
(muunHOYHOE). BnusHHME cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BHI3HIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButme pacreHmii. OHTOT€HE3 ILBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

6.1

Hpe;[MeT n 3aJa4u I'CHCTUKHU. I/ICTOpI/ISI Pa3BUTHA T'CHCTUKHU. Bknan pOCCHﬁCKI/IX n 3apy66)KHBIX
yqéHBIX B Pa3BUTUC T'CHCTUKH. MeTtoapl T€HETUKU (FHGpHI{OJ’IOPI/I‘{CCKI/Iﬁ, HHTOFCHCTHHGCKHﬁ,
MOJ'IeKy.TISIpHO-FeHeTI/ILIeCKI/IfI). OcHOBHBIE TE€HETHUYECKHE HOHATHA. | eHeTHMuecKas CHMBOJIMKaA,
HCIIOJIb3YCMaAs B CXEMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMepHOCTI/I HacCJICAOBaHHA TPU3HAKOB, YCTAHOBJICHHBLIC I'. Meungenem. MOHOFI/I6pHHHOC



CKpelllMBaHUe. 3aKOH €IMHO00pa3usi TMOPUAOB MepBOro mokojieHus. [IpaBuno qoOMUHUPOBAHMS.
3aKoH pacilerieHus Npu3HaKoB. ['unoreza ynctorsl rameT. [loaHOE U HEMOJHOE TOMUHUPOBAHKE.
JurubpuHoe cKkpemrMBanye. 3aKOH HE3aBUCHUMOI0 Hacle0BaHus Npu3HakoB.llurorenernyeckue
OCHOBBI JUTHOPUIHOTO CKpEIIMBaHWsA. AHaIM3UpYIOIlee CKpemmBaHue. Vcmoib3oBaHue
aHAJIM3UPYIOIIETO CKPEIIUBAHUS JIJIs OINpeielIeHHs TEHOTUIIa 0COOU

6.3

CueruieHHoe HaciefoBaHue npuszHakoB. Pab6ora T. Moprana mo cuemieHHOMY HAacIeJOBAHUIO
reHoB. HapyimeHue cremieHuss IreHOB B pe3yJbTaTe KPOCCHHIOBEpA. XPOMOCOMHAasi Teopus
HacJIeICTBEHHOCTH. [ 'eHeTrueckue KapThl.

I'enetnka mnosna. XpOMOCOMHOE OIpeAEICHHE I0Jda. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHsle oprauu3mbsl. HacienoBanue npu3HakoB, CLEIICHHBIX C I10JIOM

6.4

6.5

N3menunBoCcTb. BHapl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HacielncTBeHHass. Ponb cpensl B
HEHACJICICTBCHHOH HM3MEHYMBOCTH. XapaKTePUCTUKAa MOIU(PHUKAIMOHHOH H3MEHYUBOCTH.
BapuanuonHsslil psan u BapuanuoHHas kpusas. Hopma peakumm npusHaka. KoaudecTBeHHBIE H
KayeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiui. CBOHCTBa MOIU(UKAIIMOHHONW N3MEHUYUBOCTH

HacnencrBenHast, wiy reHoTUNUYecKast, ©3MeH4YnBOCTh. KoMOMHAaTHBHAS M3MEHUUBOCTh. Melo3 u
MOJIOBOM TPOIlECC — OCHOBA KOMOMHATUBHOW H3MEHYMBOCTH. MyTalMOHHAasT H3MEHYUBOCTb.
Knaccudukanus Myranuil: reHHble XpOMOCOMHbBIE, I'€HOMHbIE. HacToTa M NPUYMHBI MYyTaLUH.
MyrareHHbie (GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON m3mMeHumBoctH H.U.
Basunosa

6.6

I'enetuka wdenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOAbl T'€HETUKH  YEJIOBEKA:
FCHEATIOTUYECKUN,  OJIM3HENOBBIM,  IIUTOTEHETUYECKUM, OMOXMMHUYECKHH,  MOJEKYISPHO-
reHetudyeckuii. COBpPEMEHHOE OIpENeICHUEe T'E€HOTHUIIA: IOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUNHMPOBaHKWE, B TOM uucie ¢ nomounsto [Il[P-ananuza. HacnenctBennbie 3a0osieBaHus
YeJIOBEKa: TeHHbIe 00JIe3HHU, OOJIE3HH C HACJICACTBEHHOM MPEAPACIION0KEHHOCThIO, XpPOMOCOMHBIC
0one3nu. ComaTHUeCKWe W TeHEpaTUBHBIC MyTanuu. [IpHHIUIBI 370pOBOrO 00pasza JKU3HH,
JTUArHOCTUKHU, TPO(PWIAKTUKA M JICUCHHs] TEHETHYECKUX OoJe3Hei. MeIuKo-TeHeTHUeCKoe
KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIUHCKOM TEHETUKU B TPEAOTBPAIICHUH U JICUYCHUU
IFeHETHYECKHUX 3a00JIeBaHUI YeI0BEKa

CGHGKHI/IH OpraHu3mMoB. OcHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka W IpoOLEcC. 3apOoXkJCHHE CENEeKIMH W JoMmecTukauus. Yuenue H.H.
BaBuioBa 0 1EeHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KylIbTYpPHBIX pacTeHui. LleHTpbl
ITPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. CopT, IOpoJa, ITaMM

7.2

CoBpeMeHHbIE METObI CEeTeKIIMH. MacCOBbIM U MHIUBUAYAJIbHBIH OTOOPHI B CEIEKIIMHM PACTeHUN
n KUBOTHBIX. OlleHKa 3KcTephepa. bim3koponcTBeHHOE ckpeuBaHue — MHOpuAMHI. Yucras
muHudA. CKpelmMBaHue YUCTBIX JuHMHA. ['ereposuc, wnm rubpuanas cuna. HeponacTBeHHOE
CKpeliMBaHue — aytopuauHr. OrpanéHHas ruOpuausanuss U e€ ycrnexu. VckyccTBeHHBIN
MyTareHe3 W II0JyY€HUE TOJIUIUIONAOB. JIOCTM)KEHHS CElIeKUUU pacTeHUH, J>KUBOTHBIX H
MHUKpPOOPTaHHU3MOB

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA



METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






