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MNOACHUTEJIBHAA 3AIINCKA

[Tpu pa3zpa®oTke mporpamMMbl O OMOJIOTUH TEOPETHUYECKYIO OCHOBY JUISl ONpEAEICHMUS
NOAX0/0B K (OPMHPOBAHUIO coAepkaHus ydeOHoro mpenmera «buonorus» cocraBuiIH:
KoHuentyaitbable nosokeHuss PI'OC COO o B3auMo0OOYCIOBIECHHOCTH LEJIEH, COIepKaHus,
pe3yibTaToB oOyueHHs] U TpeOOBAHUH K YPOBHIO IOJATOTOBKU BBITYCKHHUKOB, IOJIOKEHHs 00
O0IMMX LENIAX W HPUHLUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIIHEro
obmiero oobpazoBanus B Poccuiickoit @enepariuy, a TakKe MOJOKCHHSI O CrieUpUKe OUOIOTHH, e€
3HAaYCHUU B TIO3HAHUHM JKUBOW MPUPOABI M OOECHEUYEHUH CYIIECTBOBAHUS YEIOBEUYECKOTO
obmecTBa. CorinacHO Ha3BaHHBIM MOJI0XKEHUSAM, ONPEIEICHbI OCHOBHBIE (DYHKIIMH ITPOrPaMMBbI 110
Ouosioruu u e€ CTpyKTypa.

[Tporpamma 1o Guosoruu naét mpeAcTaBlIeHUE O IENIX, 00 00mel cTpaTerun o0ydeHus,
BOCIIUTAaHUSI W pa3BUTHS OOYyYarOMIMXCS CpeACTBaMH YydeOHoro mpenmera «buomorusy,
onpenenser o00sA3aTelbHOE NPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpy, paclpejieieHue o
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIEeI0BaTeIbHOCTh M3ydeHHsl y4yeOHOro marepuaia c
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKM 0Opa3oBaTENIBHOTO IpoIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nporpamme mno OuoNIOTMM TakXKe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM W MNPEIMETHBIM pe3yjbTaraM oOydeHHs B (OPMHPOBAHUHU
OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIBHOMN JEesTEIbHOCTH/YU€OHBIX AEUCTBUI OOYUJarOMIUXCS 1O
OCBOEHUIO COJIEPKaHUS OMOJIOTNYECKOr0 00pa30BaHusl.

B nporpamme nmo 6uonorum (10-11 kmaccel, 0a30BBIi ypOBEHb) peasu30BaH HMPUHIHIT
IPEEeMCTBEHHOCTH B M3y4yeHMHM Ouojoruu, Omarojaps ueMy B HeW HpocMaTpuBaeTcs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C ()OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, I[EHHOCTHBIX  OpPUEHTAIMH  JUYHOCTH, OKOJIOTUYECKOTO  MBIIUICHUS,
NpEeJCTaBICHUH O 310poBOM o00paze KHU3HHM MU OEpEeKHBIM OTHOILIEHHEM K OKpYXKarole
npupoaHoii cpene. [loaTomy Hapsay ¢ U3ydeHHeM 00IEeOH0IOTHYECKUX TEOpHil, a TaKkKe 3HAHUH
O CTPOCHUHW JXUBBIX CHUCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B HHUX
IIPOIIECCOB B MPOTpaMMe 110 OMOJIOTHH Y/IEICHO BHUMAHHUE MCITOJIb30BAHMIO MTOTyYSHHBIX 3HAHUH
B IIOBCEIHEBHOM JXM3HU JJs peIIeHUS NPUKIAJHBIX 3a/7a4, B TOM 4YHCIE: NPOQUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUI  YeloBeKa, MEIUMKO-TeHETHYECKOro  KOHCYJIbTHPOBAHUS,
00OCHOBaHHS HKOJIOTHYECKH IIeTIECO00PA3HOTO TOBEACHUSI B OKpYXKArOIIeH MPUPOIHON cpene,
aHalM3a BIUSHHUS XO3SMCTBEHHOW [EATETPHOCTH 4YEIOBEKa Ha COCTOSIHHE TPHPOTHBIX |
UCKYCCTBEHHBIX IKOCHUCTEM. YCHJIEHHE BHHUMAHHs K MPUKIAJHOW HaNpaBIEHHOCTH Y4eOHOTO
npeamera «buonorus» MpoAMKTOBAHO HEOOXOIUMOCTHIO OOECTIEUEHHUsl YCIOBUH NSl peIIeHUs
OJTHOW M3 aKTyaJbHBIX 33]1a4 ITKOJIEHOTO OMOJIOTHIECKOTO 00pa30BaHUs, KOTOpas MPearoiaraeT
dbopmupoBaHEe y 0OYYalOUIMXCS CIIOCOOHOCTH aJalTHPOBATHCS K WM3MEHEHHSIM JHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTI'O MHpA.

Buonoruss Ha ypoBHe cpenHero o6miero oOpa3oBaHUs 3aHMMaeT BakHOe MecTo. OHa
obOecnieunBaeT (GOpMUpOBaHHE y OOyYaOLIMXCS MPEICTaBICHUM O HAaydyHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000maeT 3HaHUST O )KUBOHM MPHUPOJE, € OTIIMYNTEIHHBIX PU3HAKAX - YPOBHEBOU
OpraHu3alliil W OHBOJIOIHUH, CO3MaéT YCIOBHS JUIS: TO3HAHHUS 3aKOHOB >KHUBOW MPUPOIBI,
¢dopmupoBaHuss (YHKIMOHATIHHONH TPaMOTHOCTH, HABBIKOB 3/J0pOBOro M Oe3omacHoro oOpasa
’KM3HH, IKOJIOTMYECKOTO MBILIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bosnbioe 3HaueHne OMOJIOTUs UMEET TaKXkKe JUIsl peIIeHUs] BOCIIUTATEIbHbBIX U Pa3BUBAIOIINX
3a[a4 CpeAHEro o0IIero o0pa3oBaHus, COLUANN3ALUU o0ydatouxcs. M3ydenne



Ouosorun obecrneynBaeT ycioBus 11 GOPMUPOBAHUS UHTEIUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX
U UHQOPMALIMOHHBIX HABBIKOB, JCTETUYECKOH KYyJIbTYpBl, CHOCOOCTBYET HHTETpaLUU
OMOJIOTMYECKUX 3HAHMN C NPEACTABICHUAMU U3 JAPYIMX Y4eOHBIX MPEIMETOB, B 4aCTHOCTH,
¢u3uku, xumun 1 reorpadur. HazBanHbsle MOJO0XKEHHUS O MPEAHA3HAYEHUH Yy4eOHOTO MpeaMera
«buonorus» cocraBuiIM OCHOBY Ul ONPEAETICHUS IOIX0A0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0
CoJIepKaHus, IPEICTaBIEHHOr0 B IpOrpaMmMe 1o OHOJIOTHH.

OT160p conepxanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3ULUN KYJIbTYpOCOOOPa3HOTO MOJAX0/a, B COOTBETCTBHH C KOTOPHIM OOyYaromuecs: JOJKHBI
OCBOUTb 3HAaHUS U YMEHMs, 3HauuMble A (popMupoBaHus OOLIEH KyJIbTYpPbI, ONPEAEISIONINe
a/IeKBaTHOE IIOBEJCHME YEJIOBEKAa B OKpYXKaloIllell NpUpOIHONH cpesne, BOCTPEOOBAaHHBIE B
MOBCEHEBHOM >KM3HU M MPAKTUYECKOU JesTesibHOCTH. Oco00e MECTO B 3TOM cHCTeMe 3HaHUM
3aHUMAIOT YJIEMEHTHI CO/ICPIKaHMS, KOTOPBIE CITYKaT OCHOBOM [T (POPMUPOBAHUS TPEACTABICHUI
O COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALHUAX JIMYHOCTH,
CHOCOOCTBYIOUIMX TYMAaHU3aLUU OMOJIOTMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpXKaHHUA YYEOHOrO Marepuaja B HporpaMMe 10 OWOJOTHH
OCYILIECTBJIEHO C Y4E€TOM MPUOPUTETHOIO 3HAUYEHUS 3HAHUI 00 OTIMYUTENbHBIX OCOOCHHOCTSIX
JKUBOI IPUPOJIBL, O €€ YPOBHEBOW OPTaHU3ALMU U BOJIIOLUU. B COOTBETCTBUU € 3TUM B CTPYKTYpE
yuebHoro npeamera «buosorus» BbIIEIEHbI CIEAYIOUIME COAepKaTellbHble TUHUM: «buosorus
KaK Hayka. MeToabl HayyHOro mo3HaHus», «KneTka kak Ouosiornyeckas cucrema», «Opranuszm
Kak Omojormueckas cucrema», «CucreMa u MHOrooOpasue OpraHU4eCcKOro MHUpay, «IBOIIOIHS
JKUBOU NPUPOABD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Llens wm3yuenust ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE - OBJIaJIEHUE
0o0y4JarmUMHUC 3HAaHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alMd KHUBBIX CHUCTEM
pa3HOro paHra U MPUOOPETEeHUE YMEHUN MCIIOJIH30BaTh TH 3HAHUS JJIs TPAMOTHBIX JIEHCTBHM B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne nenu usydeHus ydeOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYIOMUX 3a1au:

OCBOEHHUE 00YYaIOIMMHCS CUCTEMBI 3HAHUI 0 OMOJIOTUYECKUX TEOPHUIX, YUEHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, IMpaBHjax, CIy)XallMX OCHOBOM ans  (GopMHUpOBaHUS
IPEJICTaBICHUA O €CTECTBEHHO-HAyYHOM KAapTUHE MHpa, O METOAAX HAy4YHOro IIO3HaHMS,
CTPOEHUH, MHOTrooOpa3uu U OCOOEHHOCTSIX JKUBBIX CHUCTEM pa3HOIO YpPOBHS OpraHHU3aliH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHre y OOydYaroIIUXCsl MO3HABATENbHBIX, MHTEJIEKTYalbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSAX Pa3sBUTHS B OMOJIOTMU HAyYHBIX B3IJIS/IOB,
UAEH U OIXOJ0B K U3yYEHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJIEHHE Yy oOyyaromuxcs oOmel KyJabTypbl, (QYHKIHMOHAIbHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH U OLEHHUBATh SBJIEHUS OKPYXKAIOLIETO MHUpa >KUBOM NMPUPOABI HA
OCHOBAHMH 3HAHUH U OMBITA, MOJYYSHHBIX IPU U3yYEHUN OUOJIOTUH;

¢dopmupoBaHrue y OOydalOUIMXCS YMEHUH MIUIIOCTPUPOBATH 3HAYEHHE OMOJOTHMUYECKUX
3HaHUW B MPAKTHYECKON JAESITETbHOCTH YENOBEKa, Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOYKHOCTH IIO3HAHMS YEJIOBEKOM KHMBOW MPUPOJBI,
HEO0X0IMMOCTH OEpEeXHOTO OTHOIICHUS K HEl, COOMOACHUS AITUYECKUX HOPM IIPH MPOBEACHUHU
OMOJIOrNYECKUX MCCIIEJOBAHUM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKHUX 3HAHWM JUIs TOBBIMIECHHUS YPOBHS SKOJOTHYECKOM
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHHU B TIOBCEJHEBHOW KHM3HH IS OICHKH
MOCJICICTBUI CBOCH JIESATETBHOCTH IO OTHOUICHUIO K OKPYXKAIIIEH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obuiero oopasoBanus «buonorusy», nzydaemas Ha 0a30BOM ypOBHE,
SBIISICTCS  00S3aTENIbHBIM yYeOHBIM TIPEJAMETOM, BXOJSALIMM B COCTaB IPEIMETHOH 001acTu
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlist uzydenus 6uonoruu Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHus OTBOIUTCS 68
yacoB: B 10 kiacce - 34 yaca (1 gac B Heneno), B 11 kinacce - 34 yaca (1 yac B Hezieno).



COJAEP/)KAHUE OBYYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMU C OOIIECTBEHHBIMU, TEXHHUYECKUMU U JAPYTUMU
€CTeCTBEHHBIMH HayKamH, ¢uiocopueil, 3TUKOH, 3CTETUKOH u mpaBoM. Posib Ouonorum B
(opMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTopl TO3HAHUS KUBOM MPUPOJIBI (HAOIIOIEHIE, SKCIIEPUMEHT, ONKMCAaHUe, U3MEPEHUE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTuueckast pabota No 1. «Mcnonb3oBaHKe pa3aIuYHbIX METOI0B IIPU U3YUEHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT H3ydeHus Ouonorud. OTIHYME KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OWOCHCTEeM W WX pa3HooOpa3ue. YPOBHH OpraHu3aluud OHOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOYHEBIH, TKAHEBHIH, OpraHU3MEHHBIM, MOMYJISUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOChepHBI.
JleMoHCTpanum:

Tabmunpel 1 cxembl: «OCHOBHbIE NpPHU3HAKU JKU3HW», «YPOBHHM OpraHMU3alMM >KUBOU
PUPOIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHE KJICTKH.

XHWMHMYECKUH COCTAB KIETKA. XHUMHUYECKHUE DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

@yHKIMM BOJIbI M MHHEpAIbHBIX BEIIECTB B KieTke. llomnepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIIOTHI - MOHOMEpBI OenkoB. Hezamenumebie u
3aMEHUMbIC aMUHOKHCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYPBI OCIIKOBOM MOJIEKYJIbI
(mepBUYHas1, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OEIKOB.
buonornueckue GyHKIUU OENKOB.

®epMeHTHl - Ouonoruueckue KaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTD,
cyoctpatHas crneunupuyHocts. Kodepmentsl. Burtamunbsl.  Omimuuss  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCaxapuabl (T0K03a, prubo3a 1 Ae30Kcuprudo3a), qucaxapuibl (caxaposa,
JAKTO3a) W TOoJucaxapuasl (Kpaxmaj, TJIWKOTEeH, IIeJUTi0I03a). buonornyeckue QyHKIUN
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepusl, pochomunuasl, crepousl. ['unpopunsao-ruapododHbIe
cBoiicTBa. buonornueckue QyHxiuu nunuaoB. CpaBHEHHE YIJIEBOIOB, OCJIKOB M JIMIMUI0B Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHUCJIOT.



Crpoenne u pynkun JJHK. Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHkuuu.

[Mutonoruss — Hayka o kieTke. Kierounas Teopuss — mpumep B3auMOJEHCTBUS HUJEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nenoctHast xuBasi cuctema. OOmye Npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass M Hpokapuotuyeckas. OcCOOEHHOCTH CTPOEHUs
MpoKaproTHUecKor KieTku. Kierounas creHka Oakrepuii. CTpoeHHE dYKapPUOTHIECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIHKC, UX (YHKIIHH.
[InasmaTtnueckas memOpana, e€ cBoiicTBa W ¢yHkuuu. llutoruiasma u e€ OpraHouabl.
OnxnomemOpannbie opranouabl kietku: DIIC, anmapar [Nombmxku, m3ocoMbl. [loayaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJPHH, I1acTubl. [Iponcxoxaenne MUTOXOHpUil 1 ractul. Bumabt
wiactua. HememOpaHHBIE OpraHOWAbI KJIETKH: PUOOCOMBI, KJIETOYHBIH WEHTP, IEHTPHOJH,
PECHUUKH, KTI'yTHUKU. DYyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaropHbiii eHTp kieTku. CTpoeHue siapa: siaepHas 000J04Ka, KapuoIruiasma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. lUlneitnen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHne XuMUYECKUX JIEMEHTOB B HEXKUBOW MPUPOJIEN,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuner u cxemsl: «llepuogudeckas Tabnuia XUMHUYECKUX AIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIB», «brocuntes 6enkay, «CTpoeHue mMoliekynbl 0enka», «CTpoeHune GpepMeHTa,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsr AT®y», «CtpoeHue 3ykapuoTHIECKOM
KJIeTKN», «CTpoeHue >KMBOTHOM KIIETKN», «CTpOEHHE pPACTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIEBOABDY, «JIumuabm.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE MJiS TMPOBEJACHUS HAOIIOICHUM,
WU3MEPEHHM, SKCIIEPUMEHTOB, MHKPOIIpENapaThl PaCTUTEIBHBIX, KHUBOTHBIX M OaKTEPHAIBHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopnast padora Ne 1. «/3ydeHme KaraauTUyecKoW aKTMBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas padota Ne 2. «M3ydeHne cTpoeHUs KIETOK paCTEHUI, 5)KUBOTHBIX U OaKTepHii
MO0/ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMmeH BeiecTB, MM META00TU3M. ACCUMUIIAINS (TUIACTUYECKUI 0OMEH) M TUCCUMMIISLIUS
(oHepreTnyeckuii oOMEH) — JIBeé CTOPOHBI €JUHOrO Mpolecca merabonausma. Ponb 3akoHOB
COXPaHEHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsii. Ponb gepmeHTOB B 00OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3bl  ¢ortocuHTe3a. Peaknmm ¢oTtocuHTe3a.
OddextuBHOCTh hoTOCUHTE3a. 3HaUeHNE (HOTOCUHTE3a IS )KU3HU Ha 3emiie. BnusHue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuH. 3HAYCHUE XEMOCHHTE3a JIA JKU3HU Ha
3emuie.



DHepreTuyeckuii 0OMEH B KieTKe. Pacierienue BemecTs, BbIJCICHHE H aKKyMYIHPOBaHHE
SHEPruu B KIETKe. OTambl 3HepreTuyeckoro odbmena. [nmukonus3. bposkeHue u e€ro BHIBI.
Kucnoponnoe oxucienue, winm KieTouHoe JbixaHue. OxucinutenbHoe (ochopumupoBaHue.
O} PeKTUBHOCTH SHEPTreTHIECKOTO 0OMEHa.

Peakuuu wmarpuunoro cunte3a. lenHermdeckas wunpopmamums u JHK. Peammzanums
reHEeTHYEeCKON MH(pOpMalMK B KJIETKe. | eHeTHUecKuil Kol W ero CBOWCTBa. TpaHCKpumIus -
MatpuuHblii cuaTe3 PHK. Tpancmsiius - 6uocunaTe3 Oenka. Dramnbl TpaHcsainuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢hopmbl xu3HH - BUpYCHI. McTopust oTKpbITHs BupycoB (/1. V. FiBaHOBCKHii).
Oco0OeHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUpPYcoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX W 4YEJIOBEKa, BbI3bIBacMble BuUpycamMu. Bupyc mmmyHonedunurta yenoeka (BUY) -
Bo30ymutens CIIMJla. OOpatHasi TpaHCKpUIIIMs, peBepTaza W uHTErpasa. llpodumaktika
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHHA.

JdeMoHcTpanum:
IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.
TaOauIbl U CXEMBI: «Tunsl mutanusy, «Meradonu3zmy», «MUTOXOHIPUSY,

«QHepreTuueckuii oomen», «Xnoporuact», «®ortocunresd», «Ctpoenue IHK», «Crpoenue u
dbyHKIIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «[ eneTuueckuii koay», «Bupycei», «bakrepuodarny,
«Ctpoenue u xu3zHeHHslil nuki supyca CIIHMla, 6akrepuodara», «Pemmukanus JJHK».

O6opynoBanue: monenu-ammmkanun «Yasoenue IHK wu tpanckpunuwmsy, «buocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uKi, WM SKU3HEHHBIM LMK KieTkd. MHrepdaza m mwuro3. IIpoueccsl,
nporekaronme B uHTepdasze. Perumkanus - peakuus marpuuHoro cunresa JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN Ha0Op - KapuoTHN. JIUTUIOMIHBIA W TarJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatupsl. [{uTomornueckue OCHOBBI Pa3MHOXKEHHS M MHIMBHYyaJIbHOI'O Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku - muto3. Ctaauu Muto3a. [Iponecchl, mporcxoasiiue Ha pa3HbIX CTaIUsIX
MHTO3a. BHOJIOrMYEeCKHi1 CMBICT MUTO3A.

[Tporpammupyemast rudesb KJIETKH - alloITO3.

@DopMBI pa3MHOKEHUST OPTraHU3MOB: Oecrniosioe u nosioBoe. Bujel 6ecronoro
pPa3MHOXKEHHUS: JeJIeHUEe HaJABOE, MOYKOBAaHHE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTaTHBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIIOHMPOBAHHWE OPTraHW3MOB, €r0 3HAu€HHUe JUIs
CEJIEKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIMYHUS OT OECroI0ro.

Meiio3. Craguu meiosa. I[lponeccsl, mpoucxoisiiue Ha crtagusx meinos3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes - mporecc 00pa30BaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [10J0BBIE Kene3bl:
CEeMEHHUKU U AuYHMKH. OOpazoBaHHE M PA3BUTHE MOJOBBIX KIETOK - raMeT (CHepMaTO30H],
AWIEKIeTKa) - chepMaToreHe3 ©  oBoreHe3. (OCOOEHHOCTH CTpPOEHUS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOe pa3BuTHE (OHTOreHEe3). OMOpHOHANBHOE pa3BUTHE (IMOpPUOTCHE3).
Oransl SMOPUOHATIBHOTO PAa3BUTHS Y IIO3BOHOYHBIX KMBOTHBIX: APOOICHUE, racTPyIALus,
opranoretnes. [locramOpuoHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIBLHOTO PA3BUTHS: NPSMOE,
HempsiMoe (TMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOCTBA.



Poct u pa3Butue pactenuil. OHTOreHe3 IIBETKOBOIO PaCTEHMsI: CTPOEHUE CEMEHHU, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOIHOE OIJIOZOTBOPEHHE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHE pAaCTEHUI», «/leneHne kieTku OakTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpomMocoMbl», «KneTouHbll IUKI», «Permukanus
JHK», «Muto3», «Meito3», «IIpsimoe n Henpsimoe pazBuTue», «l'aMmeroreHes y MICKOIMUTAIOUIAX
U 4eoBeKay, «OCHOBHBIE CTaAMH OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOI, MuKpornpenaparsl «CrnepMaTro30uabl MIEKOIUTAIOIIET0Y,
«Sinexnerka MiaeKkonuTarmero», «Kapuokrnues B KI€TKax KOpEIIKa JyKa», MAarHUTHAsE MOJIENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble 1 IpakTHYEeCKUE PadOThI:

Jlaboparopuas padora Ne 3. «HabnrogeHne MuTo3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

JlaboparopHas pabora Neo 4. «/3yueHHE CTPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3agaun reHeTuku. Vcropusi pa3BUTHS TE€HETUKU. Poilb LUTONOrMU U
SMOPHUOJIOTHH B CTAHOBJICHUU T€HETHKHU. BKiIax poccHiickuX U 3apyO0eXHbIX YUEHBIX B Pa3BUTHE
TeHEeTUKH. MeTonbl TeHETHUKH (THUOPHUAOJIOTUYECKUM, ITUTOTEHETUYECKUM, MOJIEKYISIPHO-
reHeTuyeckui). OCHOBHBIE T€HETUYECKUE MOHATUSA. | eHeTHUecKasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTU  HAclleOBaHWA  NPHU3HAKOB, ycTaHoBileHHble [.  MeHaenem.
MonoruOpuaHO€e CKpelrBanrue. 3aKoH eIMHO-00pa3usi THOpHUIOB MepBoro mokoseHus. [Ipasumo
JOMMHHUPOBaHMs. 3aKOH paclllelUIeHHs Ipu3HaKoB. I unore3a ynctoTel rameT. [lonHoe 1 HenoaHoe
JIOMUHUPOBAHUE.

JurubpunHoe  cKpeuMBaHUEe. 3aKOH  HE3aBHCHMOTO  HAClIeJJOBaHMSI  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTMOPHUIHOTO CKPEUIMBAaHUS. AHAIU3UPYIOLIEe CKpELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS 7S ONIPEIETICHHs] TEHOTHUIIa OCOOH.

CuenneHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o clemIeHHOMY
HacJIeJOBaHMIO T'eHOB. Hapyienue cuenieHus reHoB B pe3ybTaTe KpOCCHUHIOBEpA.

XpoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosia. XpOMOCOMHOE ONpeneseHne noyia. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporaMeTHble oprann3mMel. HacnenoBanue npu3HakoB, CHEMIEHHBIX C TOJIOM.

N3meHunBOCTh. BHIbI H3MEHUMBOCTH: HEHACIEACTBEHHAs U HaclneACTBEeHHas. Poib cpenbl
B HEHACJEICTBEHHON HW3MEHUYMBOCTHU. XapaKTepUCTHKA MOAU(PHUKAIIMOHHON W3MEHYMBOCTH.
BaprannoHHbBIN pAx ¥ BapranMoHHas Kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAU(PUKAIMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, Ui reHOTUNAYECKAsi, U3MEHUYUBOCTh. KOMOWHATHUBHAS M3MEHYUBOCTD.
Meiio3 u TmOJIOBOM mpolecc - OCHOBA KOMOWHATMBHOM H3MEHYMBOCTH. MyTalMOHHAs
n3MeHYuBOCTh. Kiaccudukanus MyTaluii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
NpUYHHBI MyTanuii. MyTtareHasie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOU
n3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOIBl T'E€HETUKH YEJIOBEKa:



TeHEAIOTUYCCKUH, ONU3HELOBBIA, UTOTCHETUYCCKUA, OMOXUMUYECKUH, MOJCKYISPHO-
reHetudecknuid. COBPEMEHHOE OIpPEACIICHHNE TE€HOTHUIIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEeHOTUIIMPOBaHKEe, B TOM uucie ¢ nomomibio [1I[P-ananuza. HacneactBeHHble 3a0oiieBaHUs
YeJ0BEKa: T'eHHbIC 00JE3HH, OOJIE3HU C HACIEACTBEHHOW MPEIPaCIOI0KEHHOCTHIO,
XpoMocoMHbIe Oone3nu. Comarmueckne W TreHeparuBHble MyTanud. CTBOJIOBBIE KIICTKH.
[TpuHUIMIIBI 310pOBOTO 00pa3a >KU3HU, AUATHOCTUKH, MPOGUIAKTUKU U JICYCHUS T€HETHUYECKUX
Oone3nell. MenuMKO-TeHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEJMIMHCKOW TeHETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxor, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmumer 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IIMTOrCHETHYEeCKasi OCHOBAY,
«3aKOH pacIIEIJICHUS U €T0 IUTOTCHETHYECKasi OCHOBaY, «3aKOH YUCTOTHI raMeTy, «lurnépuanoe
ckpemuBanue», «lluTomornyeckue OCHOBBI ~JUTHOPUAHOTO  CKpeHIMBaHUA»), «Mehos3y,
«B3aumoenicTBIE aJuIeNbHBIX TEHOBY, «[ €eHETHUECKNE KapThl pACTEHUM, )KUBOTHBIX U YEJIOBEKAY,
«l'eneruka monay, «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIJICHHOTO ¢ mojom», «KapuoTuribl
YellOBeKa M JKUBOTHBIX», «Buael wu3MeHumBOCTHY», «MomuduUKaMOHHAS HW3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-hakropa», «I'eHeTuka rpynmn KpoBuy», « MyTalluoOHHAs U3MEHYUBOCTD.

O6opynoBanue: wmoaenu-anmumkanuun «MoHoruOpuaHoe ckpemuBanuey, «HemonHoe
JOMHHHpOBaHHEY», «JlurnbpumHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «/Ipozodunay (Hopma, myTanund (GopMbI KPBUIBEB M OKpPAcKH Tela), repOapuit
«I"'opox moCceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast padota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpErapaTaxy.

JlaboparopHas pabota Ne 6. «M3ydyeHune MoaupUKaMOHHONW W3MEHYMBOCTHU, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaboparopHnas padota Ne 7. «AHanu3 MyTauui y 1po30(uisl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M MpoILecC. 3apoxkIAEHUE CeIeKIUHA U noMecTukanus. Yuenue H. U.
BaBuioBa 0 I1eHTpax NPOUCXOXKIECHUS W MHOT000pasus KyJbTYpPHBIX pacTeHuil. LleHTpsl
MPOUCXO0KICHUS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKInU. MaccoBbIi U MHIWBUIYATbHBIA OTOOPHI B CENEKIIUU
pacTeHu W KUBOTHBIX. OIEHKA dKCTEphepa. BIU3KOPOACTBEHHOE CKpPEIIMBAHUE - WHOPUIMHT.
Yucrtas muaus. CkpemuBaHue YUCTHIX JUHUHN. ['eTepo3uc, ninm rudpuaHas cuna. HepoactBenHoe
cKkpemuBanue - ayTopuauar. OtmanénHHas ruOpuamzanus U e€ ycrnexu. VcKyccTBeHHBIN
MyTareHe3 M IOJIyYeHHE NOJUILIONAOB. JlOCTHXKEHUs CeJIeKIUU pACTEeHUM, >XKUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buotexHosmoruss Kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITamnbl CO3JaHUS
pexkomOunanTtHoi JIHK wm TtpaHcrennsix opranusmoB. Kierounass wmkenepus. Kierounsie
KylIbTypbl. MUKpPOKIIOHAIBHOE pa3MHOKEeHHE pacTeHui. KiloHnpoBaHue BBICOKOMPOIYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME U ATHuUeckue mnpobiembl. MO —
FeHEeTUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:



IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Tabmupel 1 cxembl: KapTa «LleHTpbI MPOMCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpPHBIX
pacteHui», «llopoasl qOMalIHMX XUBOTHBIX», «CopTa KyJbTYpPHBIX pAacTeHHI», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «KiaeTtouHnele KyJIbTyphl U KIOHUpOBaHHE», «KOHCTpyupoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKU TUIOJOB M KOPHEIUIOZAOB AMKUX (DOPM M KYJIbTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METObI M JOCTHIKEHHS CEJIeKIUU PACTEHHM U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (pepMy, COPTOMCHBITATENIbHBI YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 BHMOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBIWBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4JaroIMMUCS MIPOrpaMM CPEAHEro 00IIero 00pa30BaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOECHHS Ipeamera «bHoJOrus» BbIIEICHBI
CIEAYIOLINE COCTABIISIONIME: OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON T'PaTaHCKOU
WUJCHTUYHOCTH - TOTOBHOCTM K CaMOpPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOONPEACIICHUIO,
HAJIMYUE MOTUBALMU K OOyYEHUIO OHOJOTHH, IEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTHUYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEH M MUCTOPHUUECKUX TPAAMLIMNA Pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CITOCOOHOCTh 00YUaIONIUXCS PYKOBOJACTBOBATHCS B CBOCH
ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHu, MNPUCYIIUMH CHUCTCMC 6I/IOJIOFI/I‘ICCKOFO
00pa3oBaHus, HATMYKE SKOJOTHYECKOTO PABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH II€JIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIngHocTHBIE PE3YyIbTAaTbl OCBOCHUA IIPEAMCTA «bunomorusy JOCTUTIalOTCA B C€AHUHCTBEC
y‘Ie6HOﬁ A BOCIIUTATEIHLHOU ACATCIIBHOCTU B COOTBCTCTBUH C TpaJUIIMOHHBIMHA pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMHU M JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, NPUHATHIMU B
oOmiecTBe MpaBUJIaMH M HOPMaMHu TOBEJCHHS W CIIOCOOCTBYIOT MpolieccaM CaMOIO3HaHMS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTUA, PASBUTHUA BHYTpeHHefI MMO3NUM JUYHOCTH, MATPHUOTHU3MA,
YBaXXEHMSI K 3aKOHY U IPABONOPAAKY, YEJIOBEKY TPyAda M CTapLIEMY ITOKOJIEHUIO, B3aMMHOI'O
yBaXEHHs, OEpPEKHOTO  OTHOLIEHUS K  KYJIbTYPHOMY  HAcleOul0 U TPaguIHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAIOLIEH Cpele.

JIngHOCTHEBIE PE3YIbTAaTbl OCBOCHUA y‘l€6HOF0 npeamMeTa «buomorusy AOJDKHBI OTpaXaTb
TOTOBHOCTb U CITOCOOHOCTH OOYYAIOIIMXCSI PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIUEN TUUYHOCTH, CHCTEMOU [IEHHOCTHBIX OPHUEHTAILIUN, TO3UTUBHBIX BHYTPEHHHUX YOSKICHHIH,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM IIEHHOCTSM POCCHUHMCKOTO OOIleCTBa, paclIupeHHE
JKU3HCHHOI'O OIIbITa W OINbITa ACATCIIBHOCTH B IMPOLCCCE pain3dallii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ
BOCIIMTATEIILHONU JACATCIIbHOCTH, B TOM YHUCJIC B HaCTH:

1) rpakaaHCKOro BOCIIMTAHUSI:

c()OPMUPOBAHHOCTh  TPAXKIAHCKON TO3WIHMHM OOydYalIierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYUOHMOHHBIX TIIpaB H O6$I3aHHOCTeI71, YBAXXCHHUEC 3aKOHa U
MPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOU TBOPYECKOW NEATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pPEIICHUN yqe6HBIX " II03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB;,

CITOCOOHOCTh ~ OTIPENENATh COOCTBEHHYIO TIO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GI\/'ICTBI/ISIX HGO6XOI{I/IMOCTB KOHCTPYKTUBHOI'O
BSaHMOﬂCﬁCTBHH JIIOIIGfI C pasHbIMU y6e)KZ[eHI/ISIMI/I, KYJbTYPHBIMU HNCHHOCTSAMU U COLMAJIBHBIM
MTOJIOKEHUEM;

TOTOBHOCTb K COTPYOAHHYCCTBY B IIPOLHECCE COBMCCTHOI'O BBIIIOJIHCHUA y‘Ie6HBIX,



MIO3HABATENBHBIX M HCCIENOBATENbCKUX 3a/1a4, YBAXHUTEIBHOTO OTHOMICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) MATPUOTHYECKOr0 BOCITUTAHMA:

c(hOpPMUPOBAHHOCTH POCCUICKOM TPakIaHCKON MIACHTHYHOCTHU, MATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepea PoauHoMl, ropmoctu 3a cBOW Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOTHOMY HACIICUIO M TAMSTHUKAM PUPOIBI, TOCTHKEHUSM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATH BKJIa/l POCCUNCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHUH,
NMOHMMAHUSA 3HAUYEeHHA OHOJIOTMM B TO3HAHUU 3aKOHOB TNPUPOJBI, B JKU3HH YeEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

ujelHas yoe:x IEHHOCTh, TOTOBHOCTh K CITY)KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIlIeHNUs, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POAUTENSIM, CO3JJAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTUS IEHHOCTEW CEMEHOMN KU3HU B COOTBETCTBHUHU C TPATUIUSIMU Hapo10B Poccuu;

4) 3CTETHYECKOro BOCHUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETHKY ObITa, HAYyYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4ecTBa TBOPUECKOW JTMYHOCTH;

5) ¢u3nyeckoro BoCHHUTAaHUs, (OPMHUPOBAHMSL  KYJbTYPbI  310POBbSI U
IMOLUMOHAIBLHOTO 0JIArONOJyYusi:

NOHUMAaHME U peanu3alus 30poBOro M 0e30macHoro odpasa >KU3HHU (310pOBOE MHUTAHUE,
COOJTIOZICHHE THUTUEHUYECKUX TPABHJI M HOPM, COATaHCHPOBAHHBIH PEXHUM 3aHATHH W OTIbIXA,
perynsipHasi (uU3NYecKas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBWJI HHAWBUIYaTbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
TIOBEJICHHS B CUTYAIIHSX, YTPOXKAFOIIUX 3I0POBBIO U )KU3HHU JIFOICH;

OCO3HAHWE TIOCIICJICTBUH W HENMPHATHS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHUS aTKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPYAOBOI0 BOCIIUTAHMA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTH K aKTHBHOH JIESTEIbHOCTH TEXHOJIOTHYECKON U COIMAIbHOW HATIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO ACSITEIbHOCTD;

WHTEpEC K pas3nuvHbIM chepaMm mpodecCHOHATBLHON IesATeNbHOCTH, YMEHUE COBEpPIIATh
OCO3HAHHEIN BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUI0 M CaMOOOpA30BaHHUIO Ha MPOTSHKCHHH BCEH
KHU3HU;



7) IKOJIOTHYECKOr0 BOCTIMTAHMSA:

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOLIEHHE K MPUPOJe KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHNUS;

NOBBILIEHUE YPOBHS HKOJIOTMUYECKON KYJIbTYphl: NMPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN I OKPYXKAtOIIEeH Cpeibl;

OCO3HaHUeE T1100aJIBbHOr0 XapaKTepa KOJOTHYECKUX MPOo0IeM U MyTel X peleHus;

CIIOCOOHOCThH MCIOJIB30BaTh MPHOOpETaeMble NMPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHHS
OpU peUIeHUHd NpoOJeM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOAONOIH30BAHUEM (COONIOICHHE
IPaBWJI IOBEAEHUSA B IPHUPOJAE, HAIPABICHHBIX HAa COXPAHEHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AaKTUBHOE HEIpHATHE ACWCTBUI, MPUHOCSIIUX BpEa OKpYXKarolled HpUPOIHON cpene,
YMEHHUE IMPOrHO3UPOBATh HEOJIArONMPHUATHBIE HKOJOTHUECKUE MOCIEICTBHUS MPEIIPUHAMACMbIX
JICUCTBUM U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, JKOJIOTUYECKOM KYyIbTYphl, OIMbBITA
NESTENIbBHOCTH  SKOJIOTMYECKON  HAMpaBICHHOCTH, YMEHHs PYKOBOACTBOBATbCA HMH B
[I03HABATEJIbHON, KOMMYHMKAaTUBHOM W COLMAJIbHOM IMPAKTUKE, T'OTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHajore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

9) BCpIICHCTBOBAaHHE SI3BIKOBOM W YHTATENBCKOW  KYIBTYpBl KaK  CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMH U NTO3HAHUS MUPA;

NOHMMaHKEe crenu(puky OWOJIOTMM KaK HayKd, OCO3HaHUs €€ pojau B (POpMHpPOBAHUU
PAlMOHATILHOTO HAyYHOT'O MBILIUIEHUS, CO3aHUM LEJIOCTHOTO MPEACTaBIEHUSI 00 OKpYKaroleM
MHpE KaK 0 €JUHCTBE IIPUPO/IbI, YETOBEKA U OOIIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHu! MpodiieM COXpaHEeHUs MPUPOJIHOTO PaBHOBECHS,

yOexAEHHOCTh B 3HAUMMOCTH OHOJIOTUU JJIi COBPEMEHHOW LMBUIIM3ALMHU: OOECreueHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIWLIMHBI, CO3JIJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHUM, CIOCOOHBIX
pelaTth pecypcHble MpoOJieMbl Pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTeH BBIXOJIAa U3 ITIOOAIBHBIX
HKOJIOTHUECKUX MpoOieM U obecrieueHus mepexoaa K yCTOWIMBOMY Pa3BUTHIO, pAllHOHAIEHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJIOTMYECKUX 3HAHUM B IIENIAX MOBBILICHUS OOIIEei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TI'pPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKUHMOHAIHHOMN
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit Ipu U3y4eHUH OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MHCIIOJB30BaTh IOJy4aeMble 3HAHUS s aHalIM3a U OOBSCHEHUS SBICHHM
OKpPYKAIOIIero MHpa MU TPOMCXOJAIMX B HEM HM3MEHEHUH, yMeHHe JenaTb O0OOCHOBaHHBIE
3aKJIFOYEHHsT HAa OCHOBE HAYYHbIX ()aKTOB M HUMEIOIIMXCS JaHHBIX C ILEJIbI0 TMOJTY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJBb30BaTh OWMOJIOTMYECKHE 3HAHUS Ui pPEeLIeHHS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE LIEHHOCTU HAy4YHOW JESTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH NPOEKTHYIO U
HCCJIE0BATEIbCKYIO ACSITENILHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYUEHUIO HOBBIX 3HAHUN 1O OWONOrMH B COOTBETCTBUU C >KU3HEHHBIMH
NOTPeOHOCTAMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yabTaThl OCBOSHHUS y4eOHOro mnpeamera «buoyiorus» BKIIIOYAIOT:
3HaUUMbIe I (OPMHPOBAHHMS MHPOBO33PCHHS  OOYYAIOMIUXCSA  MEXKIUCIUIUIMHAPHBIE
(MeXTnpeIMeTHBIC) 00IIeHAYyYHBIC TIOHATHUS, OTPAKAIOIINE [IETIOCTHOCTh HAYYHON KapTHUHBI MHUpa
U crienu(uKy METOJ0B MO3HAHUS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTEeMa, HAy4HbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCICIOBaHKE, HAOJIOJCHHE, M3MEpPEHHEe, SKCIEPUMEHT W JIPYTuX), YHHUBEpPCAIbHBIC
yueOHbIe JIelcTBUs (II03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYJSTUBHBIC), 00CCIICUNBAIONIUE
dbopMupoBaHre (YHKIIMOHATBHOW T'PAaMOTHOCTH M COIMATBHOW KOMIETCHIIMH OOYYaroluXcs,
CIIOCOOHOCTH o0yJaronmxcs HCIIOIL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCajbHble Y4eOHBbIE [EHCTBUS B IIO3HABATEIbHOU U
COIMATbHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEro OO0IIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JJOrHYECKHE AeiiCTBHA:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTYyaJU3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCITOJIB30BaTh MTPH OCBOCHHUH 3HAHUH NIPUEMBI JJOTHYECKOTO MBIIIICHUS (aHAIU3a, CHHTE3a,
CpaBHEHHUs, KiacCU(pUKAIMU, OOOOIICHUS), pPaCKpPhIBaTh CMBICT OHOJIOTMYECKUX IOHSATHI
(BBIICNATH WX XapaKTePHbIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMH);

OTIPECIIATh IETN JCSITCILHOCTH, 3a/JaBas TapaMeTpbl W KPUTEPHH WX JIOCTHIKEHUS,
COOTHOCHUTH PE3yIbTAaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OHMOJOTHYECKHE TMOHSATUS AN OOBsCHEHUs (aKTOB W SBICHHUM >KUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUIECKHE PACCYKICHUS (MHIyKTHBHBIC, IETYKTUBHBIC, TT0 AHAJIIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B PacCMaTPUBAEMBIX SBIECHUSX, (DOPMYITUPOBATH BHIBOJBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBbHBIC CPEJICTBA IS MPEJICTABICHUS CYIICCTBCHHBIX CBS3EH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTax, a TakKe MPOTUBOPEYMM Pa3HOrO POa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh MJIaH PELIeHUS MPOOIEMbI ¢ yUETOM aHAIIM3a UMEIOLIUXCS MaTepUATbHBIX U
HeMaTepUaTbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JESITEIHLHOCTH, OIEHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCIOBHSIX pPEATbHOTO, BUPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XKU3HESHHBIX TPOOJIEM.

2) 0a3oBble MCCJIEN0BATEIbCKHE TEHCTBHA:

BJIAJICTh HAaBBIKAMU y4eOHO-MCCIICOBATENBCKOW U NMPOEKTHOW AEATENbHOCTH, HaBbIKAMH
pasperieHus: mpo0sieM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY METOJIOB
pEIIeHUs IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT0O3HAHUS;

WCIIOJIb30BaTh Pa3IUYHBIC BUIBI JEATEIBHOCTH II0 IOJIYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalry, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYalUsAX, B TOM YHCIE IPH



CO3JIaHUH YYEOHBIX U COIMATIBHBIX TPOEKTOB;

¢dbopMUpOBaTh HAYYHBINM TUIT MBILIUICHUS, BIaJ€Th HAYYHOU TEPMHHOJIOTHEH, KIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh M (HOPMYyIUpPOBaTh COOCTBEHHBIE 3a7auyd B 00pa30BaTENbHOW AEATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH PUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady, BBbIIBUraTh
TUIOTE3Y €€ pelIeHHs], HAXOUTh apIryMEHThI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKACHUMN, 3a/1aBaTh
napamMeTpsl ¥ KpUTEPUU PEIICHUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUYECKH OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYILIECTBIIATh LIEJCHANPABICHHbBII NOUCK IEPEeHOCa CPEACTB MU CIOCO0OB AEUCTBUS B
poECCHOHAIBHYIO CPENY;

yMEThb NEPEHOCUTh 3HAHMA B  I[IO3HABATEIbHYI0O M  IPAKTHUYECKYl0  00JIacTH
KU3HEESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTe;

BBIJIBUTATh HOBBIE HJEH, TNpeajaraTh OPHUTHHAIbHBIE TOIXOAbI M PEIICHUS, CTABUThH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHKAX HH(pOpMAIHMH (TEKCTe y4eOHOro mocoOus,
HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax JaHHBIX, B VHTepHeTe), aHAIM3UPOBATh HHQPOPMAIMIO Pa3TUYHBIX BHIOB H (opm
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMynupoBaTh 3ampoChl U TNPUMEHATH pa3IMYHbIE METO/Abl INpPU MOHMCKE U OoTOOpe
Ouosiornueckoi MHpopMaluu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpeTaTh OMBIT HUCHOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIA,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTHUMAaJbHYIO ()OpMY TMpeACTaBICHUS OHOJOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TaOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAy4yHBIM $A3BIK B KauyecTBE CpEACTBAa IMpH paboTe ¢ OUOJOTHYECKOM
uH(poOpMalliel: MPUMEHITh XUMHUYECKHe, (PU3NYECKUe W MaTeMaTU4YeCKWe 3HAKU U CHMBOJBI,
dbopmynel, abOpeBHATypy, HOMEHKJIATypy, HCIONB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJICTh HABBHIKAMH pPACMO3HABAaHWS W 3alUThl WHGOpMaIuK, WHPOPMAIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH Je€HCTBHSAMU:

1) obmenmue:

OCYILECTBIISATh KOMMYHHKAIIMM BO BceX cepax >KU3HM, aKTUBHO y4acTBOBATh B JMAJIOTe
WIN JUCKYCCHM MO CYIIECTBY OOCYXIaeMOM TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CY)KICHHS OTHOCHUTEIHHO BBIMOJTHEHHS TMpeAjaraéMoil 3a/aud, YYHUTHIBAaTH MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIICHMS, MMOHUMAaTh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEIMOCHUIOK BO3BHUKHOBEHUSI KOH(DIUKTHBIX CHTYAIMi, yMETh CMST4aTh KOHMIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh PA3NMYHBIMU CHOCOOaMM OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATh HAMEpPEHUS
JOpYTUX JIIOJEH, MPOSBIATh YBKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;



pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHMSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEZCTB.

2) coBMecCTHasl 1esITeTbHOCTH:

NOHMMAaTh ¥ WCHOJb30BATH NMPEUMYILECTBA KOMAHIHONW M MHIUBUAYaJIbHONW pabOTHI MpH
peneHn OMOJIOTHYECKOW MPo0sieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOU 3aauu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JNEHCTBUH € y4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 Ui€Ha KOJUIEKTHBA,

OPUHUMATh LEJIA COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JecTBUSA 1O €€ JOCTHKEHMIO: COCTABIIATh IUIaH IeHCTBUM, paclpeiensaTh PO ¢ y4€TOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHUBATh KaYeCTBO CBOETO BKJIA/a M KAXKAOTO YYaCTHHKA KOMAaHbI B OOIIM pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJECHU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh IO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B PpA3JIUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopraHu3amus:

UCTIOJIb30BaTh OWOJIOTMUECKUE 3HAHWS IS BBISIBICHUS NpoOJIeM W HMX pEHICHUS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IeJIeBbIe M CMBICIOBBIE YCTAHOBKHU B CBOMX
JNeMCTBUAX M TMOCTYIKaX MO OTHOIIEHUIO K JKMBOW INPHPOJIE, CBOEMY 3/0POBBIO U 3/10POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO NESTENbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh U POPMYJIMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENIbHON IeATETbHOCTH U KU3HEHHBIX
CUTYalMsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEHIEHUs MPOOJIEMbI C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM SPYIUIIMH B PA3HBIX 00JaCcTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYallMsIM, BHOCHTH KOPPEKTHBHI B JESTEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBbIX IEHCTBUIA 1
MBICJIUTENBHBIX MTPOLIECCOB, UX PE3yAbTATOB U OCHOBAHHM, UCIIOIB30BaTh MPUEMBI peIeKCHH s
OLICHKH CUTYalllH, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLIEHUBaTb PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHHs 0 HMX CHHKEHHMIO;

IPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE cedsi U APYTruX:

IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;



pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIIUH JPYTOro YEeIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHbie pe3ynbraThl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduueckue s yuedHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHocoObl JIGHCTBHI 10 OCBOCHHIO, HHTEPIPETAlMd W NpeoOpa3soBaHUIO 3HAHUH, BUIBI
JEeSITeILHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUK B Pa3UYHBIX y4eOHBIX
CUTYallUsX, a TAKXKE B pealbHbIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX ¢ OMojorueil. B nporpamme
IpeIMETHBIC PE3yIbTaThl IPEJCTABICHBI 10 TOJaM 00yUYeHUS.

[IpeameTHbIE pe3ynbTaTHl OCBOCHUS YueOHOTO TipeameTa «buosorusy» ¢ 10 knacce noKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ W POJM OUOJIOTMH B CHCTEME HAyYyHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa U
HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX M 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COZAEpkKaHHEe OUOJOTMUECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KIIETKA,
Opranu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILlEHUE SHEPTUH ), TOMEOCTa3 (CaMOperysius),
yYpOBHEBasi  OpraHu3alus  JKMBBIX  CHUCTEM,  CaMOBOCIpPOM3BEJIEHUE  (pemnpoayKuus),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3Jaratb OWOJIOTMYECKHWE TeOpuH (KJIETOYHAas, XPOMOCOMHas, MYTallMOHHAs,
LEHTpaJlbHasl J0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHsl (I. Mengens, T. Moprana, H. U.
BasuiioBa) u yuenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUS KyIbTYpHbIX pacTenuit H. .
BaswuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIaJIeTh METOJIaMH HAay4YHOTO MO3HAaHUS B OMOJIOTMU: HAOJIIOJCHHE M ONHMCaHUe
KHUBBIX CHCTEM, IIPOLECCOB M SBJCHUN, OpraHM3alus M MpPOBEIEHHE OHMOJIOTHYECKOro
DKCIIEPUMEHTA, BBIJBMKCHHE TMIIOTE3bI, BBIABICHHE 3aBUCHUMOCTH MEXAY MCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYYEHHBIX pE3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBLICIATh CYLIECTBEHHBbIE NPU3HAKM BHUPYCOB, KJIETOK NMPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BELIECTB U
MpEeBpalleHHs] SHEPruu B KieTKe, (OTOCHMHTE3a, IMJIACTMYECKOTO M IHEPreTHUecKoro obOMmeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHIUBUAYATbHOIO Pa3BUTH
opraHusma (OHTOI€He3);

yYMEHUE MPUMEHATh MOJYYCHHbIE 3HAHUS A OOBSICHEHUs OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUH, JJI IPUHATHS IPAKTUUECKUX PELIEHUI B MOBCEIHEBHOM XKU3HU C LEIbI0 00ecIiedeH s
0€30MacHOCTH CBOET0 3/I0POBBS U 370POBbs OKPY>KAIOUIUX JIOAEH, COOTI0AEHHSI HOPM

IPaMOTHOTO TIOBEACHUS B OKpYXarolleil NpUpOJHON cpele, MOHMMaHUE HEOO0XOAUMOCTH
UCTIOJIb30BAaHUS JOCTHXKEHUH COBPEMEHHON OHMOJIOTMM M OMOTEXHOJOTHH sl PalMOHAIBHOTO
NIPUPOIOTIOIB30BAHNS;

YMEHHE peIlaTh »JJIEMEHTapHbIC T'eHETHYECKHE 3aJaud Ha MOHO- W JAUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIEIOBAaHHE, COCTABIATH CXEMbl MOHOTMOPHIHOTO CKpPEIIMBAHMS
JUIS IpeJICKa3aHusl HAaclIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH J1a0OpaToOpHble U MpaKTHUECKHe paboThl, COONIONATh MpaBUiIa IPH
paboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



yYMEHUE KPUTHUYECKH OICHHBATh M WHTEPIPETUPOBATh HMHPOPMALHUIO OHWOIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW MH(pOpMAIH, HAYYHO-TIONYJISPHbIE MAaTepHaJIbl), STUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE UM YCTHBIE COOOWIEHHs, 00001mas
OMOJIOTHYECKYI0O HH(MOPMALMI0O U3 HECKOJIbKUX MCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
H (uudpossbie)
.N;z AHMEHOBAHME PA3€/I0B U KoHnTpoJbHbIE JaGopaTopHbie IIpakTH4eckune 00pa3zoBaTelbHbIE
n/n TEeM MPOrpaMMbI
porp Bcero padoTbI paGoTe! padoThI pecypebl
Buosorus Kak Hayka 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
JKuBble cucTeMnl U UX 1 1 Buoauorekxa HOK
opraHnusanus https://m.edsoo.ru/7f41c292
XHUMHUYECKUI COCTaB U 8 1 1 Bub6snuorexa LIOK
CTPOCHHUE KIIETKH https://m.edsoo.ru/7f41c292
Ku3HeneATeIbHOCTD KIETKH 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
P
Higﬁizme:;:HH a3BUTU 5 1 bubmmorexa [JOK
FHBIALY 0¢ pas © https://m.edsoo.ru/7f41c292
OpraHHU3MOB
HacnencrBeHHOCTE U 8 1 Bu6miorexa IIOK
W3MEHYUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
Cenekiusi OpraHU3MOB. 3 1 1 bubnuoteka [JOK
OCHOBEI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHoe Bpems 1 1 Eubmorexa IIOK
https://m.edso0.ru/7f41c292
OBHLIEE KOJIMYECTBO HACOB I10 34 5 7 1

I[TPOTPAMME
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11 KJIACC

Koaun4vecTBo yacoB JJIeKTPOHHBIE
(undposbie)
Ne HaumeHoBaHue pa3jieioB u
Kontpoasnsie | JlaGopatopusie | IIpakTuueckme | 00pazoBaTe/bHbIe
n/n TeM MPOrpaMmbl Bcero
padoThI padoThI padoThI pecypceel
DBOIIOIMOHHAS OUOIOTUSA 9 bubanoreka IIOK
https://m.edsoo.ru/7f41lcc74
Bo3HuKHOBEHHE M pa3BUTHE 9 . 1 Bu6morexa LIOK
JKM3HHU Ha 3eMiie https://m.edsoo.ru/7f4lcc74
OpranusMbl 1 OKpyXxatrouias 5 1 1 Bubmorexa [IOK
cpera https://m.edsoo.ru/7f41lcc74
CoobmecTBa u 9 1 1 1 bubmuorexa [JOK
9KOJIOTHYECKUE CHCTEMBbI https://m.edsoo.ru/7f41cc74
Pe3epBHOE Bpems 2 Bubsmoreka [OK
https://m.edsoo.ru/7f41lcc74
OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME 34 2 3 )
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