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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 10 OHOJOIMH TEOPETHUYECKYIO OCHOBY [UISl OIpPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZAEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUiIM:
koHuentyanbabie nojoxenuss ®I'OC COO o B3auMo0OyCIOBICHHOCTH IIeNiei, coaepiKaHus,
pe3ynbTaToB OOyYeHUS W TPeOOBAHHM K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXEHHUS 00
O0IMMX LEeNIX M HNPUHIMIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHHUs O crienupuke OUOJIOruH,
e 3HAYCHWU B TO3HAHMM >KUBOH MPHUPOIBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEAEICHb OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o 6GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MnpeacTaBieHue o LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYAIOIIMXCS CpeACTBAMH Yy4eOHOro mpenmera «buomorusy,
orpenenseT 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpY, paclpelelieHHe 110
pa3zenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeN0BAaTeNbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKU 00pa30BaTeNIbHOIO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCs.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHcTBUI 00yyaromuxcs 1mno
OCBOEHHUIO COJIEP>KaHUs OMOJIOTUYECKOr0 00pa30BaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaan30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3y4YeHUM Ouosoruu, Onaromaps uYeMy B HeW IpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IIEHHOCTHBIX OpPHEHTAlMi  JUYHOCTH, HKOJOTHMUYECKOTO  MBIIUICHNUS,
IPEJICTAaBICHUH O 3/0pOBOM 00paze XU3HU U OepeKHbIM OTHOLIEHHEM K OKpYXKarouleu
npupogHoii cpene. IloaTomy Hapsiay ¢ W3ydeHHEM OOMEOMOIOTUYECKUX TEOpHid, a TaKKe
3HaHUH O CTPOCHUHU KHBBIX CUCTEM Pa3HOTO PaHra M CYIIHOCTU OCHOBHBIX NMPOTEKAIOIIMX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YAENEeHO BHUMAaHME HCIOJIb30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU JUIS PEIICHHSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIaAKTHKH
HACIIC/ICTBEHHBIX ~ 3a00JIeBaHUH  4YeJOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHHUSA,
000CHOBaHUS KOJOTMYECKH 11€J1IeCO00pa3HOro MOBEICHUS B OKpY»Karollel NMPpUpPOIHON cpere,
aHalM3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YellOBeKa Ha COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAaHHS K TPUKIAJIHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHS YCIOBUH JUIs pEIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrMYecKoro o0pa3oBaHusi, KOTOpas MpeArnoaraet
dopmHpoBaHHEe y O0YYalOIUXCsS CIHOCOOHOCTH AJaNTHPOBATbCd K M3MEHEHUSM JUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHHsS 3aHMMaeT BakHoe Mecto. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOyYarOMIMXCsl MPEACTaBIEHUIl O HayyHOW KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O KUBOM MpUpo/e, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS JUIS: TO3HAHWS 3aKOHOB JKWBOHM TPHPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 W Oe30macHOro ooOpasa
KHU3HH, IKOJIOTHYECKOTO MBIIIUIEHUS, IECHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.



Bonbmoe 3HaueHne OWMOJNIOTHS HUMEET TaKXkKe JUIS pEIICHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEJHEro oomero o0pa3oBanus, counanuzauuu odyuatomuxcs. M3yuenne
Ouosoruu obecrnieunBaer YCIIOBHS JUTS dbopMupoBaHus MHTEJUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U MH()OPMAILIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJbTYpHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTaBICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHBIE MONT0KEHUS O MPeAHA3HAYCHUN y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yaueOHoro npenmera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOpPa3HOTO MOJAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HAUMMbIe Ui (POPMUPOBAHUS OOIIECH KYIbTYpHhI, OMpeIesIoIIie
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYXKAIolel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHYECKOUW AesTenbHOCTU. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KAaHUS, KOTOpbIE CIy>)KaT OCHOBOM Juisi  (pOPpMHUPOBAaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AlUNA OMOIOTUYECKOT0 00pa30BaHusl.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe IO OHOJOTHH
OCYIIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MpUPOABI, O €€ YPOBHEBOH OpraHuM3aluy U 3BOJIOLNUMU. B COOTBETCTBUM € 3THM B
CTpYKType y4deOHOro mnpeamera «bHoNOrus» BBIIEICHBI CISAYIONINE COJIepPKaTeIbHbIC TUHUM:
«buonorus kak Hayka. MeToibl HAy4yHOTO MO3HaHUM», «KileTka Kak OMOJIOTrHYecKas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilens u3ydenuss ydyeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJICHUE
00y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBFHOM OpraHU3alliu >KUBBIX CHCTEM
pa3HOTro paHra u NpuoOpeTeHne YMEHUN UCIIOJIb30BaTh 3TH 3HAHUS ISl TPAaMOTHBIX JACHCTBUH B
OTHOIIIEHUU 0OBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KM3HEHHBIX MPOOJIEM.

JocTwxkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelieHueM caeIyomuX 3a1au:

OCBOEHHE OOY4YalOIIMMUCA CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTe3ax, MpaBUiax, CIYKalMX OCHOBOHN Uil (pOpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUf,
CTPOEHUH, MHOT000pa3sMM M OCOOCHHOCTSX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIONITUXCS] OTKPBITUSAX U COBPEMEHHBIX HUCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHUe Yy 0OYyYaromMXCsl TO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHAMM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJOTUH HAYYHBIX B3TJISINIOB,
UJed ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIUu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumei KyabTyphl, (YHKIHOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATHh W OIEHWBATH SIBIICHUS OKPYXKAIOIIETO MUpa KUBOW MPUPOJBI Ha
OCHOBaHWU 3HAHUH U OMBITA, TOTYYCHHBIX IPU U3yYECHUH OUOJIOTHH;

dopmupoBaHHEe y O0yYalOIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAUYEHHUE OUOIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAESITETbHOCTH YEJIOBEKa, DPAa3BUTHU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEOBEKOM >KHUBOH IPHUPOJIBL,
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K HEeW, COOIOIEHUS SITUYECKUX HOPM TPHU MPOBEACHUHI
OMOJIOrNYECKUX MCCIIEJOBAHUM;

OCO3HaHME LIEHHOCTH OMOJOrMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMH
KYJIBTYPBI, U1l GOPMUPOBAHUS HAYYHOT'O MHPOBO33PEHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUNM M YMEHUN B IIOBCEJIHEBHOM JKU3HU JJI OLEHKU
HOCJIEICTBUM CBOEH JEATENILHOCTU 110 OTHOIIEHUIO K OKpYXKarolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oOpasoBanusi «buosnorus», ndydaemas Ha 6a30BOM ypOBHE,
SABIISICTCS 00S3aTENbHBIM YUEOHBIM NPEIMETOM, BXOISALIMM B COCTaB MPEIMETHOW OO0JIaCTH
«EcTecTBeHHO-HaYy4HbIE TPEIMETHI».

Jis u3yyenus 6uosioruu Ha 6a30BOM YpOBHE CPEAHEro o0Iero oopa3oBaHUs OTBOAUTCS
68 vacos: B 10 knacce — 34 yaca (1 yac B HeJleN10).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMHU
€CTCCTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(opMUPOBAaHNUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrcreMa OMOJI0rH4ecKUX HayK.

Mertonbl O3HAHUS KUBOW MPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONKUCaHUEe, U3MEPEHHUE,
KJaccu(uKaus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JleMoHCTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHbie U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IUYHBIX METOJOB MPU H3YYEHUHU
OHOJIOrNYECKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHA.

JXKusele cucrembl (6MOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonoruu. OTIMYUe >KUBBIX
CUCTEM OT HEOPTaHWYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM M HUX pa3HooOpa3ue. YpPOBHU OpraHuzaluud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIIIMOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBI.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE TPHU3HAKU KHU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOIBI».

Ob6opynoBanue: moaens Monekynbsl JJHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHUE KJICTKH.

XHMMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO2JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILECTBA.



@YHKIIMM BOJBl W MHUHEpaJbHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre 6€IKOB. AMUHOKUCIOTEI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIINN OEITKOB.

®epMeHThl — Ouonoruyeckue karaiauzaTopbl. CTpoeHHe (GepMeHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. Otinuust  (QepMEeHTOB  OT
HEOpPraHUYECKUX KaTaJln3aTOpPOB.

VYrieBoabl: MOHOCaxapu bl (IJII0K03a, pud03a U 1e30Kcupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMOJMcaxapuibl (Kpaxmal, TJIHKOTeH, Meiloio3a). buomornyeckue QyHKInUM
YTJIEBOJIOB.

Jlumuael:  TpuraMuepunasl, Qgochomunuael, crepouabl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckne QyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB U JIMIUIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunoseie kucnotel: JITHK u PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne m ¢ynxuuum PHK. Buger PHK. AT®: ctpoenue u
GyHKIUH.

[uronoruss — Hayka o kierke. KiierouHas Tteopus — mpumep B3aUMOJCHCTBUA HACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3YyUECHHUSI KIETKH.

Knerka kak memnoctHas sxuBasi cucrema. OOmie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MemOpaHa, monekyisl JIHK kak renerudeckuii anmapat, cuctema CUHTE3a Oelka.

Tumbl KJIETOK: »JyKapHOTHYecKass M mpokapuoTuuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoit kietku. Kierounas crenka 6akrepuil. CTpoeHne 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, WX (PYHKIIHU.
[Inasmatudeckass memOpaHa, €€ cBoiictBa W ¢yHKuuu. lluromnmaszma u €€ OpraHoujsbl.
OnnomemOpanHble opranonsl kietku: IIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHAPWH, MiacTUibl. lIpomcxoxaeHne MUTOXOHAPUHA M IIACTHI.
Bunet nnactua. HememOpaHHble opraHOUIb! KIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPHUOIIH,
pPECHUYKH, KIyTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0uKa, Kapuoria3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®paunkinun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B  HEXKHBOW  IPUPOJEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabNMLAa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOBI», «bruocunTes Oenka», «CTpoeHue MoJeKyisl Oenka», «CTpoeHue pepmenTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHYECKON
KJIeTKW», «CTpoeHHe KHUBOTHOM KIETKW», «CTpOEHHE pPaCTUTEIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKU», «Y TIIEBOABDY, «JIUmuasn».



OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME MJisi MPOBEACHUS HAOIIOJCHUH,
MU3MEPEHUM, IKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTENIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMUTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
IpUMEpE aMMJIa3bl WK KaTanas3bl)».

JlaGopaTopHass padota Ne 2. «M3yueHue CTpOCHHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BemecTB, WIM METa0oIu3M. AcCCUMUJIAIUS  (TUIACTUYECKHA OOMEH) U
TUCCUMUIIALINSA (PHEPreTUUecKuii 0OMEH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB U SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunel oOMEHA BEMIESCTB: aBTOTPOQHBIA U reTepoTpodHbId. Poibk GepMeHTOB B 0OMEHE
BELIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CperoBas U TeMHOBas (Qas3el (oTocuHTe3a. Peakium (doTocuHTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS €r0 MPOYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHU.

XemocuHTe3. XEMOCUHTE3UPYIOIIUE OaKkTepuu. 3HAUYCHHE XEMOCHHTE3a JIA KU3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacmienjeHue BEIIECTB, BbIJACIEHUE U
aKKyMYJIMPOBAaHHE SHEPTUH B KJIETKE. DTalbl YJHEpreTHueckoro oomena. ['nmukomms. bpoxenne n
ero Buabl. KucimoponHoe okuciaeHWe, WIM ~KJIETOYHOE JibIxaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETHIECKOTO OOMEHA.

Peakium marpuuyHoro cuHrte3a. [enermueckas uHpopmauus u JHK. Peanuzanus
TeHeTUYEeCKON HH(popMaIu B KieTke. ['eHeTuuecKkuid Koj M ero CBOMCTBA. TpaHCKpHUMIHS —
maTpuuHblii cuHTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHcasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢opmbl xku3Hu — Bupycbl. Hctopus otkpeitus BupycoB (. H.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U *KM3HEHHOTO 1IMKJIa BUpycoB. bakrepuodaru. boneznun
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoeuuuTa yeioBeka

(BUY) — Boszoymautens CIIMJla. OOpatHas TpaHCKpUIIMsA, peBepTaza W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /. . UBanosckuit, K. A. Tumupsizes.

Tabmumet w  cxembl: «Tunel  mutasmsy, «Metabomuzm»,  «MHUTOXOHIPHUSY,
«QHepreTrueckuil oomMen», «Xmoporuact», «dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkumoHupoBanue reHa», «CuHTe3 Oenka», «[eHermueckuii  kony», «Bupyce,
«baktepuodarn», «Ctpoenne u xu3HeHHbIM 1wk Bupyca CIIW[a, Oaxrepuodaray,
«Pemmukanms [JTHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunmus», «buocuntes
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1MWK, WIM JKU3HEHHBIM IWMKN kieTku. MHTepdasza m muto3. I[lporeccsr,
npotekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue



XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopel. XpoMaTuabl. LluTomoruueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. IIponeccel, mpoucxondinue Ha pasHbIX
CcTagusaX MUTO3a. Brojornueckuii CMBICI MHATO3A.

[Tporpammupyemasi rudesb KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecrosioe U mosoBoe. Buabl  Oecnonoro
Pa3MHOXKEHUS: JIeJICHUE HaJBOE, MOYKOBAaHHE OIHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3zoBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJICKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.

Meiio3. Craguu meito3a. Ilponeccol, nmpoucxoasime Ha ctaausax meiosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEN03a.

["amerorenes — npouecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [1oji0BBIE XKene3bl:
CEMEHHHUKHU M sSMUHUKH. OOpa3oBaHHE W Pa3BUTHUE MOJOBBIX KIETOK — ramer (CHepMaTo30H,
AllIeKIIeTKa) — crepMatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTpOCHHS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KHBOTHBIX: JpOOJIEHHE, TacTpyJIsaius,
opranorenes. [ToctamOpruoHanbHOEe pa3BuUTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BrusiHue cpeapl HAa pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH, CTauu
pa3BUTHSL.

JleMoHCTpanum:

Tabmuipl U cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «/BOMHOE OMIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHue KIEeTKH
6akrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOYHBIN LUK,
«Pemmukanua JTHK», «Mutos», «Meio3», «IIpsmoe n Henpsimoe pa3BuTtHe», «l'ameTorenes y
MJIEKOTIMTAIOIIUX U YeNoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MHUKpornpenaparbl «CriepMaTo30Hibl MIIEKOIUTAOLIETO»,
«litnexnerka Miekonurawomero», «KapnoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anminKanus «/lenenue knerku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbli:

JlabopaTtopnast pabora Ne 3. «HaGmroieHne MUTO3a B KJIE€TKaX KOHUMKA KOpEITKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHass pabora Ne 4. «l3yyeHHe CTpOEHHS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBeHHOCTh M H3MEHYUBOCTH OPIaHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pas3BuTHs reHeTHKU. Ponb murtonoruu u
SMOPHOJIOTUY B CTAHOBJICHUU T'€HETHKHU. BKiax poccuiickux U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (TUOPUIIOIOTUYECKUH, LUTOT€HEeTHUYECKUH, MOJEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCIIOIb3yeMasl B
CXeMax CKpellUBaHUM.



3aKOHOMEPHOCTH  HAcleAOBaHUs  MPU3HAKOB, ycTaHoBJeHHble [.  MeHnnenem.
MoHorudpuaHOe CKpelrBanue. 3aKoH €IMHO-00pa3usi TMOPUIOB MepBOTo mokojaeHus. [IpaBuino
JIOMUHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uucTorhl ramer. l[losHoe u
HETOJHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpelmMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJCIOBAaHUS  TPU3HAKOB.
[{uroreHeTn4eckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHHS. AHATU3UPYIOIIEE CKPEIIUBAHHUE.
Hcnonb30BaHMEe aHATTM3UPYIOMIETO CKPEITUBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CueruieHHOe HacieioBaHue Tnpu3HakoB. Pabora T. Moprana mno CHEIICHHOMY
HacJe10BaHuI0 TeHoB. Hapylienue cienyienusi TeHOB B pe3yiibTaTe KPOCCUHTOBEpa.

XpoMOCOMHasI TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 10Jia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble W reTeporamMeTHbie OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CIEIJIEHHBIX C
IIOJIOM.

N3meHnunBOCTh. BUIbI N”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HAC/IeACTBeHHas. Posib cpenbl
B HCHACIEJCTBEHHONH HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonssiii psg v BapuanronHas kpubas. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, WM reHOTHIIMYECKAs, H3MECHUYMBOCTh. KoMOUHATUBHAS M3MEHUYUBOCTb.
Meiio3 u TMONOBOM mpolecC — OCHOBA KOMOMHATHBHOM W3MEHUYMBOCTH. MyTallMOHHAs
U3MEeHYMBOCTh. Kiaccudukanus myranuil: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa M
NPUYUHBI MyTaliii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACJIEICTBEHHOMN
m3menunBoctr H. . BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
reHealoTHYeCKuii, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYIIpHO-
reHetudeckuii. CoBpeMEHHOE Ompe/esieHne TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIUPOBaHUE, B ToM uucie ¢ nomoipio [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble Ooyie3HH, OOJIE3HM C HACIEACTBEHHON MPeapacloioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[Tpunnune! 3m0poBoro odpasa KM3HU, TUATHOCTUKHU, MPOPMIAKTUKH U JICUCHUS] TeHETHUYECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIoBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpenmBanue», «lluTonmorndeckne OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSY,
«Meiio3», «B3auMoaecTBrEe auIeIbHBIX T€HOB», «I eHeTHYeCcKne KapThl PaCTEHUH, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka ¥ IKUBOTHBIX», «Buael wu3MeHUMBOCTHY», «MoaudukanuoHHas
U3MEHYMBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
W3MEHYUBOCTEY.



Ob6opynoBanue: Moaenu-amuMKanuu «MoHoruOpugHoe CcKpemuBaHue», «HemnomHoe
JOMUHHUpOBaHuEe», «JuruOpugHoe ckpemmBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «J{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAcKU Tela), repdbapuit
«["opox mMoCeBHOW.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUIHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnas pabota Ne 6. «3ydeHue MoaupuKanMOHHON U3MEHUYMBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHanu3 MyTauuid Yy Jpo30(QHiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTiueckas pabota Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka U Ipoliecc. 3apokJIeHUe CeJIeKInu U goMectukanus. Yuenne H. U.
BaBuiioBa 0 LEHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KyIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXO0KICHHS IOMAITHUX KUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli U MHAUBUAYAIbHBIA OTOOPBI B CEIEKLUU
pacteHuil u KUBOTHBIX. O1leHKa 3KCTepbepa. bIu3KopocTBEHHOE CKpelMBaHUEe — UHOPUAMHT.
Yucras nuHusa. CkpemuBaHMe 4YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas CHIa.
HeponctBennoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rubpuauzanus U e€  YCHEeXH.
HckyccTBEHHBI MyTareHe3 M IOJYyYEHHUE MOJUILIONI0B. J(OCTHIKEHHUSI CEJIEKUIHMH PACTEHHIA,
KUBOTHBIX U MUKPOOPTaHU3MOB.

bruorexHonoruss Kak oOTpacib NPOM3BOACTBA. ['€HHas WHXKEHEpUsA. OTambl CO3JaHUsA
pexomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Knertounas umxeHepus. Kierounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUH. KIoHNpoBaHHE BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTUdeckue mnpobiemsl. MO —
FeHETUYECKH MOIU(UIIPOBAHHBIE OPTaHU3MBI.

JemMoHncTpanuu:

[Toprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. BaHos.

Tabmuupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
o6uotexHomorun», «Kierounsle KylbTyphl U KJIOHHpOBaHHE», «KOHCTpyHpoBaHuE U THepeHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyJSKHU IJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035ICTBEHHBIE PACTEHUS».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHUS CENEeKIUU PAacTeHHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, 1a00OPaTOPUIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA [TPOI'PAMMEI 110 BUOJIOTUN HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA



Cornacho ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUSA K pe3yiIbTaTaM OCBOCHUS
00yJarIMUMHUCS TIPOTPpaMM CPEIHETo 00Iero o0pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buonorus» BbLIEIEHBI
CIEyIOIIME  COCTaBIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKOM
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEIBHOCTA M CaMOOIPEACIICHUIO,
HaJIUu4Yue MOTHBaAllUU K 06yqu1/1}0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YalOIIMXCS PYKOBOACTBOBATHCS B
cBOCH ACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpuCymumMu CHUCTEMC
OMOJIOTUYECKOTO O00pa30BaHMsI, HAIMYHE OSKOJOTHYECKOTO IPABOCO3HAHHS, CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC IJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS IpeameTa «buoNorus» AOCTUrarTCs B €IMHCTBE
y‘~IC6HOﬁ M BOCIIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIMOHHBIMU pOCCHfICKHMPI
COMOKYJIIbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPHUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3WULIMU JIMYHOCTH, NATPUOTHU3MA,
YBaXCHHSI K 3aKOHY U IIPABOIOPSIKY, YEIOBEKY TPyZAa U CTapLIEMy IIOKOJECHUIO, B3aMMHOIO
YBaXEHUs, OEpe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O U  TpaJulUsaM
MHOT'OHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS Yy4eOHOTO mpeamera «bHomaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTHh OOYYaIOUINXCsS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
HO3HIIPICI71 JIMYHOCTH, CHUCTEMOH IIE€HHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
paclIMpEeHNE KU3HEHHOIO OIbITa W OMNBITA JESATEIBHOCTH B IPOLECCE pEeATU3alUU OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIBbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU!

1) rpakaIaHCKOro BOCIIMTAHUS:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOY4YAIOIIETOCs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEeHa POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOS3aHHOCTEH, yBaK€HHWE 3aKOHa U
[IPaBONOPAAKA;

TOTOBHOCTh K COBMECTHOI TBOp‘-ICCKOffI ACATCIIBHOCTH ITPpHU CO3JaHUU y‘-Ie6HI)IX IIPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMCHUC YUYUTBIBATH B CBOHUX HGfICTBI/ISIX H€O6XO)II/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMUA IIEHHOCTSMU U COIUATBHBIM
MTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJTHCHHUA y‘—Ie6HI)IX,
MIO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIITIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COJIEPIKAHUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPaXKIAHCKOW WICHTUYHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHol, ropaoctu 3a cBOiMl Kpail, CBOIO
Poauny, cBOIi A3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHME K IPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
nocTuxkeHusiM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIGHHE M pa3BUTHE
Ouosiornu, MOHUMaHUS 3HAYCHHUSI OMOJIOTMY B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYAICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XH3HU B COOTBETCTBHH C TPAAHUIIMSIMH HApOJOB
Poccuu;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYAsl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHHE HMOILMOHAIBHOTO BO3/IEHCTBUS KUBOM MPUPO/IBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAaX MCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0J1aronoJIy4us:

MOHUMaHWE W pealin3aius 310pOBOro 1 0e30MacHOro 00pasa KU3HU (310pOBOE MUTAHUE,
COOJTIO/IEHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsipHas (u3nueckass aKTUBHOCTh), OEpEeXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UUYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TWPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS ajKOroJs,
HapKOTHKOB, KYpEHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMUYECKON U COILIMAIBHON HAIIPAaBICHHOCTH,
CMOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb U CAMOCTOSITENIbHO  BBINOJIHATH — TaKylo
NeSITeNIbHOCTD;

UHTEpEC K pa3inyHbIM chepam nmpodeccuoHaTbHON AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oyaymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCEi
KU3HHU;

7) IKOJI0OrH4€eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOUICHHE K MPHUPO/IE KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITA IUIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX IOCIEICTBUH IJIsl OKPYKaloIlel Cpe/Ibl;

OCO3HaHHUE T1100aJIBbHOrO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IMyTel UX pelleHus;

CHOCOOHOCTH HCIIONIb30BaTh NMPHOOpPETaeMble IPYU U3YUYCHHH OMOJIOTMU 3HAHHS U yMEHUS
IPU pELIEHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIB30BaHUEM (COOJI0IEHUE
IpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX BpEI OKpY’Kaolled MPUPOAHON cpene,
yYMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHAE TOCIEACTBHS MPEITPUHAMACMBIX
NEHCTBUI U IPeIOTBpALLATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYphI, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAEITeIbHOCTH YKOJIOTUYECKOM HAMIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSA HAayKu ¢ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJOTe€ KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIBTYpPhI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U MTO3HAHUS MUDPA;

NOHMMAaHUE cnenupuKU OMOJOTMM KaK HAayKd, OCO3HaHUS €€ posd B (OPMHUPOBAHUU
PaLMOHAJILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YelOoBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHEHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: O0ecCredeHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00AbHBIX
9KOJIOTHYECKHUX MPOoOJIeM U 00ecTieueHus Mepexoia K yCTOWYHMBOMY Pa3BUTHIO, PAIlMOHATHLHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJIOTMYECKHMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIBTYPbI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAIBHON
TPaMOTHOCTH O0yUaronuxcs, GopMUpyeMOil Mpu N3y4eHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHHs SBICHUI
OKPYKAIOIIET0 MHUpPa W TPOUCXOASAIMIUX B HEM W3MEHEHHUH, yMEHHE JelaTh 00OCHOBAaHHBIC
3aKJTIOYECHUS HA OCHOBE HAydHbIX (DaKTOB M HMMEIOIIUXCS JaHHBIX C IENbI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS MJIs pElIeHUs
po0JieM B PeaTbHBIX )KHU3HEHHBIX CUTYAIIHSIX;



OCO3HAaHHE IIEHHOCTH HAay4YHOH JEeSTEIbHOCTH, TOTOBHOCTh OCYILECTBIATH NPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHUM C >KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaqmeTHble pe3ysibTaTbl OCBOEHHUS y4yeOHOro mnpeamera «buoOJOrus» BKIIOYAIOT:
3HaYMMble A1 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS — MEXIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(puKy METOJI0B IT03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus,
SBJICHME, IpPOILecC, CHCTeMa, HayuHbld (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCe0oBaHue, HAONI0/eHUe, U3MEpEHHe, SKCIEPUMEHT M JpPYruX), YHUBEpCalbHbIE
yueOHble JecTBUs (I103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanne (YHKIMOHATHHONH T'PAMOTHOCTH M COIMAIBHONW KOMIIETCHIIMH OOYYarOIINXCs,
CHOCOOHOCTh o0yyJaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble y4yeOHble JAEHCTBHS B IO3HABATEIbHON U
COLIMAJIbHOW ITPAKTHKE.

MertamnpenMeTHbIe pe3ysbTaThl OCBOSHHS MPOTPaMMBbl CpEeIHEro oO0Iiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OsJi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POpMYIMpOBaTh U aKTyaJU3UpOBaTh MpobiieMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEeHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIMBATh CBSA3H C APYTUMHU NOHATHSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOMU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTUBHBIC, JEIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIECHUHA B M3Y4aeMBIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe NMPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3UYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHalIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHMBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJIbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;



pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.
2) 6a30BbIe HCCIET0BATEIbCKHE ICHCTBHS:

BJIAJICTh HaBBIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
pasperieHus 1npoodisieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCTIOJIb30BaTh PA3JUYHBIE BHUJIBI JESITEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U NPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4HUCIE IpU
CO3JIaHUH Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
HNOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTEIbHOU JESATEIBLHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpPOBATh 3aj]ady, BBIJBUTATh
TUMOTe3y €€ pemeHus, HAaXOAWUTh AapryMEHTHI Ui JIOKa3aTelbCTBA CBOUX YTBEPXKICHUH,
3aJaBaTh [apaMeTpbl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHUs 3aJaud Ppe3yJbTaTbl, KPUTHUECKU
OLIGHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IE€JICHAIIPABICHHBIN MMOMCK IEPEHOCa CPEACTB U CIIOCOOOB JAEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHMWA B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KHU3HEIEATSILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE MJEH, Mpe/UlaraTb OpPUTMHAIBHBIE MOJXOJbl U PELICHUS, CTaBUTh
npoOJIeMbl U 33Jauu, TOMyCKaroIue aJbTepHATUBHBIE PELICHHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAY4YHO-TIOMYJISIPHON JIUTEpaType, OMOJOrMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pPa3lIWYHBIX BHJIOB M (opM
NpEeCTaBICHUS, KpUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOCHl M TMPHUMEHSATh pa3IHMYHbIE METOJBI IMPH IOWCKE W 0TOOope
6uonornyeckoit HHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIHA,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (GOpPMYy MpEACTaBIEHUS OHOJIOrHYECKON
uHpopMaLuu (CXeMbl, TpaduKu, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U IPYToe);

UCTOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpEACTBAa MpH paboTe C OMOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTUYeCKHe 3HaKH W CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJAJETh HABBIKAMU PACHO3HABAHUS M 3alMThl UHGpOpMANMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU :

1) o6menmne:



OCYIIECTBIISATh KOMMYHHKAIIMK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKICHHMS OTHOCUTEIIBHO BBINOJIHEHMs NPEUIaracMod 3aJadd, Y4YUTHIBATb HHTEPECHl MU
COIIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIHM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PJIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTH U
BECTH I1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMM OOLIEHHSI M B3aUMOJEHCTBMS, MOHHMMATh HaMEpPEHUs
JpYTuX JIOACH, MPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUsl C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMATh U MCIOJb30BaTh NPEUMYIIECTBA KOMAH/IHON M MHIAMBUAYAIbHON pabOThl MpU
peleHny OMOIOTnYecKoi MpobiieMbl, 0O0CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH peLICHUH y4eOHOM 3aauu;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHHIO: COCTaBIAThH IUIAH JECHWCTBUMH, PaclpenciiATh poJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXK/I0TO YYacTHHKAa KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WAECHU C IMO3UMLUU HOBU3HBI, OPUTMHAIBLHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B PA3NIMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiajeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX II0 OTHOIIEHHUIO K >KMBOW IPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPYKaFOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NESTEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOIEMbI ¢ YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CHocoO0CTBOBATH (POPMUPOBAHMIO M TIPOSIBIICHUIO IIMPOKOH PYIUIIMH B PAa3HBIX 00JIaCTIX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTUBBI B JCSATECIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH TO3HABATEIILHON peICKCUN KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUN
U MBICIIUTEJIBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh IPUEMBI peduieKCuu
JUIs OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O pELLCHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IIPU aHAINU3E PE3YJIbTAaTOB IEATEIbHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro 4eI0BeKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmeTHbie pe3ynapTaThl ocBoeHus nporpamMmmel COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CHEIU(UUECKUe sl y4eOHOoro mpeamera «buosorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpPIpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BHIbI
JeSITeIbHOCTH 10 MOJYYEHHIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHWN B Pa3iIMUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalWsIX, CBS3aHHBIX C Owuojormeid. B
IpoTrpaMMe MpeMETHBIE Pe3yNIbTaThI MPEICTABICHBI IO TOAaM O0yUCHHS.

[IpenmeTHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYYHOTO MUPOBO33PEHUS, O BKJIa/le POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, pyHKIMOHAIBHONW IPaMOTHOCTH YeJlOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHHOB M MOHSTHHN: JKU3HB, KIETKA,
opranu3M, Merabomu3M (OOMEH BENIECTB M MPEBpAIlCHWE DHEPTUH), TOMEOCTa3
(camoperynsinusi), ypOBHEBas  OpraHM3alMs  KUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKIMs), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHUE WU3Jaratb OWOJOTHYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LHEeHTpajbHas JorMa MOJeKyJspHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKJICHUS KyIbTYpHbIX pacTeHuit H. 1.
Baguiosa), onpenesnsaTh rpaHUIbI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO TIO3HAHWsS B OWOJIOTMH: HAOIIOJACHWE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB H SIBIICHWH, OpraHMW3alvs W TMPOBEACHHUE OMOIOTHYECKOTO
SKCHEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBIIBICHHE 3aBUCHMOCTH MEXIY MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX pPE3YJIbTAaTOB, MCIIOJIBb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPHH U 3aKOHOB, YMEHHE /I€1aTh BbIBObI HA OCHOBAaHUHU IIOJIY4YEHHBIX pe3yJIbTaTOB;



YMEHME BBIICISATh CYHIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BELIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (POTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHUS, PA3MHOXKEHUS, WHIANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yYMEHHUE NPUMEHSTH MOJIy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJIOTHYECKUX IPOLECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30MacCHOCTH CBOEro 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXKAIOWIEH NPUPOIHONW cpele, MOHMMaHHEe HEOOXOAMMOCTH
UCTIOJIb30BaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIIOTMM M OMOTEXHOJIOTHH Ui PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TeHETHYECKHE 3aJaud Ha MOHO- W JUTHOpHIIHOE
CKpEIlMBAaHUE, CLEIVIEHHOE HACJIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIMBAHUS
JUISL TIpEe/ICKa3aHus Haclle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, cOOMIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHYECKH OLIEHWBATh M HHTEPIPETHUPOBATh HWH(OPMALNIO OHOIOrHYECKOI0
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM MH(MOpPMALIUU, HAYYHO-TIONYJSPHBIE MAaTEPHUalbl), ITUHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas
OMOJOTHYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmetHble pe3ynabTaTbl OCBOEGHUs YydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MeCT€ W POJM OUOJIOTUH B CHUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaY4YHOTO MUPOBO33PEHUS, O BKJIa/le POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs KU3HEHHBIX 3a7ay;

YMEHHE PacCKpbIBATH COJIEP)KAHNE OMOJIOTUYECKUX TEPMUHOB U MOHSTUIA: BUJI, IOMYJISALINS,
reHooHA, SBOMNIONMS, JBWXKYIIME CUbl ((aKTOpbl) 3BOJIOLUH, MPUCIOCOOIEHHOCTH
OpPraHu3MOB, BHUJI000pa30BaHME, JSKOJOTMYECKHE (DAKTOPBI, HSKOCHUCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, PEYLEHTHI, LIENH MUTaHHus, YKOJIOrHYecKas upaMuia, OuoreoueHos, ouocpepa;

yMEHHME Hu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHHTETHUYECKAasi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAapiieBoro cxoactea K. M.
Bbapa, yepenoBanus riaBHBIX HampaBieHuidl u mytei sBomonuu A. H. CeseproBa, yueHus o
6uocdepe B. U. Bepnasckoro), onpenensTe rpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMH: HaOJIO/IEHUWE U ONHCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJIEHUH, OpraHu3alusi U TMPOBEACHHE OHOJIOTHYECKOIro
SKCHEPUMEHTA, BBIIBM)KEHUE THUIOTE3bl, BBIIBICHHE 3aBUCHMOCTH MEXIY MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUIIOB,
HOMYJSAIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOT€OI[CHO30B U 3KOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS KOJOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMU B HIKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHMOr€OXMMHUYECKHUX LUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIS1 IPUHSATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LIE€JIbI0 00ecIIeueHus
0€30I1aCHOCTH CBOEI0 3JI0POBbS U 3/I0pOBbSl OKPY)KAIOLIUX JIIOJEH, COONIIOEHUSI HOpM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAalOIIeH NPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBpPEMEHHOM Ouosnorun L panroHaIBLHOTO
PUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEeHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B dKOocHcTeMax (e MUTaHus:);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE PadOTHI, COONIIOMATh MpaBHa TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIIOYAONIYIO ICEBJAOHAYYHbIC 3HAHWUSA W3 PA3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW WH(OpPMANWK, HAYYHO-TIOMYJSIPHbIE MaTephallbl), pPacCMaTpPUBATh TJIOOATBHBIC
9KOJIOTHYECKHE MTPOOJIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHs, 00001as
Ouosornyeckyro HWHGPOPMANMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIbh30BATh
HNOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HaumenoBanue pa3aesioB u

KoanyecTBo 4acoB

Ne n/m Kourposbnble IIpakTHyeckue
TeM MPOrpaMMbl Bcero
padoTshI padoThI
1 Buonorus xak Hayka 2 0.5
5 JKuBbie cucTeMbl M X 1
OpraHu3aIus
3 XUMHUYECKUN COCTAaB U CTPOCHUE 8 1
KIJICTKH
4 JKusHenesTenbHOCTh KIIETKHU 6
PasmHOx)eHue u
5 WHIUBUAYAIBHOE pa3BUTHE 5 1
OpraHU3MOB
5 HacnencrBeHHocts u 8 15
M3MEHYUBOCTH OPTaHU3MOB
7 Cenexkuusi opranu3zMoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PezepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
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