MUHHUCTEPCTBO NPOCBEIEHUA POCCUMCKON ®EJAEPALIUA
MunucrepcTBo oOpazoBanust 1 Hayku Pecny0simku Tarapcran
YunpasJienue o0pasoBanus McnoTHUTEILHOTO0 KOMUTETA MYHHIMIIAJIbHOTO

o0pa3zoBanus ropoaa Kazaumu

MBOY "I'mmua3zusa Nel12"

PACCMOTPEHO  COI'JTACOBAHO YTBEPXJIEHO
PykoBogutens MO  3amecTtutens JUpeKTopa Mo Hupexrop
VP (2
‘ /// & 3.11I. Harumosa
Marcymosa D.H. "/ Taitdyrmunosa P.M. Mpukas Ne210
[Iporoxon Nel [Iporoxomn Nel 0T «28» aBrycra 2025 .

ot «28» aBrycra 2025  oT «28» aBrycra 2025 .
T.

PABOYASI IIPOTPAMMA
(ID 1544527)

yueOHoro npeamera «buosiorus. bazoBblii ypoBeHb»

s ooyuarommxes 10 — 11 xmaccoB

ropoa Kazann 2025/2026



HOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke TpOrpaMMbl O OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEICIICHHS] TMOAXO0J0B K (OPMHUPOBAHUIO COJCPKAHUS Y4EOHOro TMpeaMeTa
«buonorus» cocraBwiM: KoHuenryaiabHele mnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJEP)KaHUs, pPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJTOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOITUX MEJX U
MPUHIIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero o6OpasoBanuss B Poccuiickoit ®enepamuu, a Takke TMOJOXKEHHUS O
cneruuke OMoIoTHH, € 3HAYCHUH B TTO3HAHUU JKMBOW TIPUPOBI U 00CCTIICUCHHUH
CYIIECTBOBAHMS YEJIOBEYECKOTO 00IecTBa. COrylacHO Ha3BaHHBIM TOJIOKCHHSIM,
OTIpeJICICHBl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI TI0 OMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o Owosornu AaéT TMpeACTaBICHHE O TMeNsAX, 00 obmen
CTpaTeruu OOYYCHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yuyeOHoro mpeamera «buomorus», omnpenensier 00s3aTeIbHOE MPEIMETHOE
colepKaHWe, €ro CTPYKTypy, pachpelneiieHue 1o pasjieraMm H Temaw,
PEKOMEHYEMYIO TTOCIICIOBATEIbHOCTh U3YYCHHS YYeOHOTO MaTepuaja ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30oBaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcsl.

B nporpamme 1o OuHOJNIOrMH TakXe YUYMTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEJAMETHBIM pe3yibTaTam
oOyuenus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NeATeIIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOIIMXCS IO OCBOCHHUIO COJIEpPIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6uonorun (10—11 kimaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIIAIT TPEEeMCTBEHHOCTH B HW3Y4YEHUM OWONOrum, Onarojaps 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, MPEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYXalollel MPUpPOAHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOMIEOMOTIOTHYECKUX TEOPHH, a TaKkKe 3HAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYNIHOCTA OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHHU YJEICHO BHUMAaHUE WCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIAIHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBaHUS IKOJIOTUIECKHU
1IeJIeCO00pa3HOTO TOBECHUS B OKpY)KAIOIIEH TPUPONHON cpene, aHaIm3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YENIOBEKAa HA COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABIECHHOCTH
y4yebHoro mpenmera «buosorus» mpoauKTOBAaHO HEOOXOIUMOCTHIO 0OECTICUeHUSs



YCIIOBUM ISl pEIIEHUs] OJJHOM M3 aKTyaJbHbIX 3a/1ay IIKOJbHOTO OMOJIOTrHYECKOTO
oOpa3oBaHusA, KOTOpass mOpenanonaraer (GoOpMUpOBaHHE Yy  OOyYaroUIuxcs
CHOCOOHOCTH aJalnTUPOBAThCS K M3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHsS 3aHUMAET Ba)XKHOE
Mecto. Ona obGecnieunBaeT (OpPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTABICHUM O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCJIOBHUS  JIJIsi:  TIO3HAHWUSI  3aKOHOB  JKMBOM  mpuUpoAbl, (GHOpPMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUST UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeAHero  oOmero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun odOecrednBaeT ycioBus sl GopMUpoOBaHUS
UHTCIICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU y4eOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY i ONpENeNieHUs IMOAXOAOB K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUsA, IMPEACTABICHHOIO B MPOrpaMme IO
OMoIOTHUu.

OT60p coxepkanusi ydeOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOUTH 3HAHMS M yMEHUS, 3HAUMMbIC MJIs
dbopMupoBaHusi 00IIEH KyJIbTYPHI, OINPEACISIONINE aJeKBaTHOE MOBEJICHHE
YyeJoBeKa B OKpY’Kalollledl MpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHU3alUU
OMOIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro MmaTepuaia B TPOrpaMme II0
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTIUYHUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOUM OpraHU3aIluu H
ABOIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIONINE COJlepKaTeabHble JIMHUM: «buonorus kak Hayka. MeToabl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouosormueckas cuctema», «OpraHu3M Kak



Oouoniornueckas cucrema»n, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOJIB», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Henp um3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJNaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETECHUE YMEHUUH
WCIIOIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npeaMera «buomorus» Ha 6a3oBoM
YPOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3axX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HayYHOT'O MO3HAHUS, CTPOSHUU, MHOTOOOpa3Uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TpoIleCCe aHalu3a JaHHBIX O IMyTAX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IUISAJIOB, UJEH U TOAXOJO0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTaHOBJIEHHE Yy oOydJarommxcsa oOmel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLIEHUBATH SBJICHUSI OKPYKAIOIIETO
MHUpa KUBOW MPUPOABl HAa OCHOBAHMM 3HAHUM M OMNbITA, IOJIYYECHHBIX IPHU
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUIECKUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKHUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OHOJIOTUYECKUX 3HAHWM ISl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIBTYPHI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHWNM U YMEHUMN B MOBCETHEBHOM JKU3HM JIJIs
OLICHKH MOCJIE/ICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHME W COOMIOACHUE Mep NPODUIAKTUKU
3a00IeBaHM.

B cucreme cpeagnero oOmiero oOpaszoBaHusi «buonorus», uzyuaemas Ha
0a30BOM ypOBHE, SIBISIETCS OOA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIKUM B
cocTaB npeaMeTHOl obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHD.



JI71s1 u3yueHust 6MoJioruu Ha 0a30BOM YpOBHE CPEIHETO 00Iero 00pa3oBaHuUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouoniorum B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMHMCAaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTU4YecKUe PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI H X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MTPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHU3AIMN OHOCHUCTEM:
MOJICKYJISIPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJSAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuubr u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOABDY.

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMKM BOABI M MMHEpaJbHBIX BewecTB B KieTrke. llomnep:xanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne OelKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnmble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKUE CBOHcTBa OelikoB. buonoruueckue
GyHKIMHN OEJKOB.



®depmeHTHl — Ouosiormyeckue Kartaiauzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUECKHUX KaTaIn3aTOPOB.

YrneBoabl: MoHoOcaxapuabl (TJOK03a, pubdbo3a ©  Je30KCUprbd03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOIeEH,
1esuI0I03a). buonornvueckue GyHKIMH yIIIEBOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapodoOHble cBoWcTBa. buonormveckne ¢yHkuud JaunuaoB. CpaBHEHUE
yTJEBO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKkJIeruHOBbIX KUCHIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue n ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GhyHKIMH.

[HuTtonorust — Hayka o kierke. Knetounas reopust — mpuMep B3auMOJICHCTBUS
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/1bl U3yUCHHS KIIETKH.

Knerka kak 1enoctHass >kuBas cuctema. OOmMe NPU3HAKA KIIETOK:
3aMKHyTas Hapy»XHas MmemOpaHna, moisekynbl JIHK kak reHernueckuil ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel K1€TOK: »JyKapuoTHYecKas M MpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
dbynkauu. [Tnazmarudeckas memOpaHna, e€ cBolicTBa U pyHkuuu. [luTomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPUH, IUIACTHBL.
[IpoucxoxxaeHne MHUTOXOHApPUH W Tactuia. Buasl mmactun. HememOpanHbie
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perynaropusiii 1ieHTp kiaeTku. CTpoeHme snpa: siaepHas o00J0vKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XHMUYECKHUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrnpeneieHne XuMHUUECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuiel u cxeMmbl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbl BOJIb», «brocuHTe3 0enkay, « CTpoeHHE MOJIEKYJIbI OCIKay,
«Ctpoenne pepmenrtay, «Hykmneunossie kuciaotel. JJHK», «CtpoeHne moiaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOCHUE KUBOTHOU KIIETKNY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTtpoeHue sipa KIETKI», « YTIEBOABDY, «JIUMUIb.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHUM, DSKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)».

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUS KJIETOK pacTEeHUH,
KUBOTHBIX M OaKTEepUi IMOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUxX
OTHMCAHUEY.

Tema 4. ) KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHblid. Ponb ¢pepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Biusiaue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepuu. 3HaUeHHEe XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
AKKyMYyJIUDOBAHME OSHEPruM B KIETKE. OTalbl HHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O dexTHBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. ['eHermueckas wuHbopMmarus u JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKMCIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynozaedpunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konbuos, /1. M. UBanosckuii, K. A. Tumupsses.

Tabmumel u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact»y, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
Oakrepuodaray, «Pemmukanus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KU3HEHHBIM LUK KiIeTku. WHTepdasza m MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukaruss — peaxkiys MaTpUYHOTO
cunteza J[HK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinerkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@opMbI pa3sMHOKEHUS OPTaHU3MOB: OecCIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meiio3. Cranuu meiosa. Ilponecchl, mpoucXoJsllue Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUsA TIOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbIe Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SIMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl YMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisinus, opranoreHes3. [loctamOpuoHnanbHOE pa3ButHe. TUIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JuYMHOuYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pasButue pacrenmii. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOECHHE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmuki», «Pemnmukauus JHK», «Mutosy,
«Menos», «Ilpsmoe u HenpsAiMoe pa3BUTHE», «] aMeTOreHe3 y MIIEKONUTAOIIUX U
4yeoBeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThbl «CnepmaTo30usl
MJIEKOTTUTAIONIEro», «SieKneTka MieKonuTamero», «KapruokuHes B KIETKax
KOpeIlKa JyKa», MarHuTHas MOJEb-almuiuKanus «JleneHue KIeTku», MOJeNb
JIHK, Mmoznenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmronmenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieicTBEHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuKd. Mictopust pa3BUTHSA TeHETUKU. Posib uTonoruu
U SMOpHOJIOTMM B CTAaHOBIICHWU TEHETHKU. BKiam poccuiickux U 3apyOeskKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkast CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnenem.
MoHorubpuHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH pACIICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupyroniee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnenoBanwe mpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAacCJIeIOBaHUIO TeHOB. HapynieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbBIE
xpoMocombl. ['omorametrHesle M TreTeporameTrHele oOpraHusmbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIECTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psif ¥ BapuallmoOHHAas KpUBasl.
HopMma peakunu npusnaka. KoauuecTBEHHBbIE M KAYECTBEHHBIE MPHU3HAKH U HX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTtBennas, wiam TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukanuss MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHnbie (akTophI.
3aKOH rOMOJIOTMYECKUX PSI0B B HaciaeAcTBeHHOM u3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHEaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUI, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOE OTpeesICHUE IreHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-anamm3a. HacneactBenubie 3a0ojieBaHUS 4YeJOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTuueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a KM3HU, TUATHOCTUKH, MPOPUIAKTHKHA U JICYCHUS TCHETUICCKHUX
Oone3Her. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TCHETHICCKUX 3a00JIeBaHUI YEIIOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBunos.

Tabmumer w cxeMbl:  «MOHOTHOpHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpumaHOoe  CKpeluBaHUE,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAaHUAY, «Meitio3»,
«B3anMonencTBUE AJUIENIBHBIX TE€HOBY», «l'eHeTudeckue KapTel pPaCTCHUH,
KUBOTHBIX W YeJIOBeKay, «l'eHeThka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIUVIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «Buab
M3MEHYUBOCTY», «MoaudukanuornHas HW3MEHYUBOCTH», «HacnemoBanue pesyc-
daxTopay, «I'eHeTuKa TpyIn KpoBw», « MyTaIrimoHHass U3MEHUYUBOCTH.

OOGopyaoBaHue: MoOACTU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKpPEIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTaluu
(OpMBI KPBUIBLEB U OKPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yuenne MoaupUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuid y Apo30(uiabl HA TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBiieHHE M aHadu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniust opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLEcC. 3apOXkKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 IMEHTpaxX NPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKACHUS AOMAITHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeICKIIMU. MacCOBBIN M UHAMBUAYIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelUBaHHE YWCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TMOJUIIOUAOB. JIOCTHMXKEHUSA CENEeKIMU pACTeHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpHUs. Tallbl
co3nanust pexkomOuHanTHOM JIHK wu TpaHcreHneix opranm3moB. Kierounas
nHxeHepus. Kinertounele KynbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KiionupoBaHre BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuubr u cxembl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «[lopoasl TOMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYypHBIX
pacreHuity, «OtnanéHras ruopuauzanusy, «Padotel akagemruka M. @. MiBaHoBay,
«lonumnmonausi», «OObEeKTH OUOTEXHOJNOTUWY», «KieTouHble KyabTypbl U
KJIOHMpOBaHUE», « KOHCTpynpoBaHUE 1 MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU TUIOA0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX035IUCTBEHHBIE PACTEHU.



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHY IO CTaHLMIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3fAWUCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT USI.

[IpeanochikKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BiusiHue 3BONIOIMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoOJONUM. [lajgeoHTONOrMYEeCKHe: TOCIE0BATEIBHOCTD
MOSIBJICHUS BUJOB B TMaJl@OHTOJIOTHYECKONM JICTONUCH, TIEPEXOJHbIE (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u GJop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3jIU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHaJOTHYHEIE,
pPYJIIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpenanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BHAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOMNpeAenEHHas U3MEHUYHBOCTD,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposostonus. [Tonmynsnusa kak eIMHUIA BUIA U YBOJIIOLUU.

JBuxymme cuibl ((hakTOpbl) SBONIONUK BUIOB B MpHUpoe. MyTallMOHHBIN
mpolecc M KOMOWHATHBHASI W3MEHYHMBOCTH. [lOMymnsMOHHBIE BOJHBI W Jpeid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomoruu. DopMel
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMeps
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMop(h 036kl M HIAHO-aTANTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonusi. dopmbl  3BOIONMMU:  duUTIETUYECKAs, JIUBEPreHTHas,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUU.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. A1anTUBHAs payaliysl.

JdemoHcTpanuu:



Iloptpersr: K. Jlnunnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroep, A. H. CeBepuios.
Tabnuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyuiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroodbpasue copToB pacTEHUI»,
«MHoroo6pasue  mopoJ  KUBOTHBIX), «Tomyisium», «MyTanuoHHas

U3MEHYUBOCTHY, «ApomMopdo3b», «Wauoamantanum», «OOmas aereHeparus»,
«/IBmxkymue cwibl sBomonuny, «Kapra-cxema wapiipyTta myTemectBus Y.
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «IIpumepsl 3allUTHBIX MPUCTIOCOOJIEHUN Yy
KUBOTHBIX», MOjelnb «OCHOBHBIC HAMpPaBJCHUS SBOJIONHUN», 00bEMHAS MOJEIh
«CTpoeHue TOJOBHOIO MO3Ta O3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, KoieKus «DOpMbI COXPaHHOCTHU
UCKOIMAEMBIX JKUBOTHBIX U pacTeHuit», ™ojenb ammiukamus «llepekpéct
XpOMOCOM», BiaxHble Tmpenaparthl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKporpernapaT «/po3oduna» (HopMma, MyTaru (GOpMbI KPbUILEB U
OKpacKH Teja).

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

JlaGoparopHast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(OIOTHIECKOMY
KPUTEPUION.

JlabopatopHast pabora Ne 2. «Omnucanue MPUCIIOCOOJICHHOCTA OpPraHu3Ma |
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU HA 3em.ie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuHble rumoress
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: abWoreHe3 W MaHCHepMHs. XHUMHUYECKas
ABOMIOLMS. AOHOT€HHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTraHUYECKUX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUUECKOH 3BoJfouu. HavyanbHbie 3Tanbl
o6uonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickas »pbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, METOBOM.

KaiiHo3oiickass 3pa u €€ mnepuoApl: NaJCOr€HOBBIA, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX mpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUU H
*KUBOTHBIX. [losiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MHpa KaK OTpakeHHe 3BOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE NOJIOKEHUE YEIIOBEKA.

HBuwxymue  cuibl  (axkTopel)  aHTpomoreHe3a.  HacnencrtBennas
U3MEHUMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HM,
U3TOTOBJIICHUE OPYAUI TPy, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenbld, Yenosek npamoxomsamui, Yenosek HeanaepranbCckud, Yemosek
pasymHblii. Haxoaku HCKOmaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY UL

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl ~ NPUCHOCOOJEHHOCTH  TpEICTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYyLIECTBOBaHUS. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

Ioptpets: ®@. Penu, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas KieTka», <«KuBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHHS YEIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «lpeBHeummue moan», «pesuue moan», «llepBbie
COBpPEMEHHBIE JTI0AN», «HeroBeueckne pacoh».

O6opynoBanue:  Mmymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTalblla, KPOMAHBOHIIA), CIICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomia, ckpebiia), TEOXPOHOJOTHYECKas TaOnuIa, KOJUICKIUS «DopMbl
COXPAHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M MpaKTUYeCKUe padoOThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJUICKIIHASIX.



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WIKA KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl 4 OKpyKAaK0IIas cpeaa.

DKoJorus Kak Hayka. 3aJauu U pasJeibl SKOJOTUHA. MeTOo bl KOOI MYECKUX
HCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus 5>Kol0ruyeckux (akTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOJIOTHUECKHUX
(aKkTOpOB Ha OPraHU3MBbI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunbr OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasurusm, koomnepanus,
MYyTyalau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aMMOICHCTBUN I CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[mHaMyKa YuCIEHHOCTH NOMYJISIUU U €€ PEryJIALUS.

JdeMoHcTpanum:

[Toptpersr: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabmuubr u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranu3moBy», «®doronepuoauzm», «llonmymnsiiuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMyJISIuU HHGY30puu-Tyhenbkn», «[lumessie nemnmy.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckast padora Ne 2. «[loacu€T mMIOTHOCTH MOMYJSLUN pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBs3u B
OHoLIEHO3E.

Dkoniornyeckue cucteMbl (3kocucTemsbl). llonsitue 00 »sKocucrteMe H
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (mUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMileBble 1LENu W  CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHUA. OKOJIOTHYECKHE
NUpamMubl: MPOAYKUMH, YHCIEHHOCTH, OuomMaccbl. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsiliusl, pa3Butue. CyKueccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHUCTeMa XBOWHOIO
WM IIAPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOTeHHbIE ~ DKOCUCTEMBIL.  ATPO3KOCUCTEMBL.  YPOO3IKOCHCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprl. Kupoe BemectBo u ero (gynkuuu. OcobeHHOocTH OHMOchepsl Kak
r100anbHOM 3KOCUCTEMBI. J[MHaMuYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXMMHUUYECKHE UKLl 3JIEMEHTOB (yriepoa,
a3zota). 30HaNbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPONIOTeHHbIE U3MEHEHUs B Orocdepe.
['mob6anbHbIE 2KOJIOTHYECKUE MPOOIEMBI.

CocyuiectBoBaHue MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaHneHue
O6uropa3zHooOpasusi Kak OCHOBa yCcToWunBoCcTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBi€HUsl MPUPOAHBIMU pPECypcaMud W HUX UCHOIb30BaHUE. JloCTHKEeHUs
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumer u cxemsl: «llumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpupogubie cooOmectBay, «llemm nuTtaHus», «IKOJIOTMYECKas NUpaMUIAy,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuomnenos Bogoéma», «ArponeHos3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupody», «BaxHeWmne HMCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BOA», «llouBa — BakHelillas COCTaBIAIOLIAS
ouochepr», «DakTopsr gerpaganuu mouBy», «llapaukoBsiii d3¢dexT», «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHust Oumochepr», «Obmas crpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM IKpaH Ouocheps»,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopot azota B mpupoae».

O6opynoBaHue: Mojenb-anminkanua «Tunuynaeie OMOLIEHO3BDY, TepOapuid
«PactutenpHble cO00IIECTBaY, KoMeKiuu «buorenosy, «Bpeaurenn BakHEHIITUX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUMU pACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJIOTMYECKHM TpPYIIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®enepannu, H300paKeHUs OXpPaHSAEMbIX BHUIOB
pacTEHUN U JKUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUS K pe3ylibTaTaMm
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABJISIONINE: OCO3HAHUE OO0YYArOITUMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUNW JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKHX TPAIUIMK Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Npeamera «buosorus» mocturarorcs B
€IUHCTBE Yy4YeOHOW W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE INMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W TPABOIOPSIKY, YEJIOBEKY TPyJla U CTAPIIEMY MOKOJCHUIO,
B3aMMHOT'0 YBa)XKCHHS, OEPEKHOIO OTHOIICHUS K KYJBTYPHOMY HACICIHIO M
TpaJIusIM MHOTOHAIMOHAJIbHOTO Hapoga Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarONIUXCsl PyKOBOICTBOBAThCS
chopMHUpOBAaHHOKW BHYTPEHHEH ITO3UIIMECH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOIIECCE PEaM3alMid OCHOBHBIX HAIPaBJICHUUN
BOCIUTATEIbHOMN JI€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIomIerocsl Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)XKE€HUE
3aKOHA M MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOILECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TEpPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM HPUPOIBI,
nocTxeHusiM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYJa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uuyeckoro BocnutaHus, (GopMUPOBAHMUS KYJIbTYPbl 310POBbSI U
IMOIMOHATBHOIO 0JIArONMOJyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYAIBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HENPHUSATUS BPEIHBIX NMPHUBBIUCK (YyMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW W COLUAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJHSATH TAKYIO €STEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peal30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M C€aMOOOpa3OBaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB H OLEHKM HX BO3MOXHBIX IOCHEACTBUNA s
OKPY>KAIOIIEH CPEbI;

OCO3HAHUE TJI00AbHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peleHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHHUS TPHU PEHICHHH TPoOJieM, CBS3aHHBIX C PaIlMOHATBHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJICHHE  MpaBWJ  MOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpeJlle, YMEHUE MPOTHO3UPOBATH HEOIAronpuATHBIC HKOJIOTHUECKHUE
MOCTEICTBUS PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYM€e Pa3BUTOrO KOJOTUYECKOTO MBILIIJIEHHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOU JESITEIbHOCTH IKOJIOTUYECKON
HANpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJbTYpbl KaK CpEJICTBa
B3aMMOJICHCTBUSI MEXKAY JIFOJbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKalolleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEHM M pEIICHUU NpodsieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHMOJOTHUU JII COBPEMEHHOW IMBUIM3AIIMU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX  peliaTh PecypcHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PAIlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHUA B MEIIX
MOBBINIEHUsI OO KyJbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOYYarOIMXCs, (HOPMHUPYEMOM
MIPY U3y4YEeHUU OMOJIOTHH;

MIOHMMAaHNE CYUIHOCTH METOJIOB IO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHPA U MPOUCXOMSIIINX B HEM M3MEHEHUH,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LIEJBIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS ISt
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHUSA ydeOHoro mpeamera «buonorus»
BKIJIIOYAIOT: 3HA4YUMble JJIs1 (POPMUPOBAHUS MHUPOBO33PEHUS OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUPA M CHCHUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UccleloBaHue,  HAONIOJeHue,  HU3MEpPEeHHe,  HKCIEPUMEHT U JPYTrHux),
yHUBEpCaJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISTUBHEIE), oOecreynBaroIre dbopmupoBaHue (GyHKIHMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O00ydYaroumxcs, CHoCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHWS M YyHHBEpCalbHble ydeOHBIE JEWCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMo3HABATEJbHLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYEeCKHe JIeiCTBHS:

CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPH3HAKH, YCTAHABINBATH
CBSI3M C APYTUMHU TOHATHUSIMH);

OmpeAesaTh IEIH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TTOCTABICHHBIMH IEISMU;

UCITOJIB30BaTh OMOJIOTHYECKUE MMOHATHUS U1l 0OBSICHEHUS (AKTOB M SIBICHUU
YKWBOU IPUPOBI;

CTPOUTh JIOTMYECKHE paCCyX JeHUS (MHAYKTUBHBIC, JEIyKTHUBHBIC, IO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPaccMaTPHUBACMBIX
SIBJICHUSIX, (POPMYITUPOBATH BBIBOJIBI U 3aKJIFOUCHUS;

MIPUMEHSATh CXE€MHO-MO/ICIbHEIC CpelcTBa TSI MpeICTaBICHUS
CYIIECTBEHHBIX CBS3€M U OTHOIIECHWM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMM  pa3HOr0  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEILCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, MPUMEHEHUO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHUIO HOBOTO
3HaHUS, €r0 MHTEPIpEeTalnH, MPEeoOpPa3oBaAaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTyaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUEOHBIX U COIMATILHBIX ITPOCKTOB;

(dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallM3MpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3Y €€ pelIeHUs, HaXOAWTb apryMEHTHI IS JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTu
KU3ZHEACSATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBbHBIC MOJIXOJbl U PEILICHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOUYHHUKAX UHGOpPMAIUU (TEKCTE Y4eOHOTO
nmocoOusi, HAYYHO-TIOMYJIIPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHbIX, B MHTepHeTe), aHaIU3UpOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIAOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh Y HEMTPOTUBOPEUUBOCTE;

dbopMyIUpOBaTh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouomornueckoil uHGOpMaIMU, HEOOXOIUMOM JJIsi BHITIOJHEHUS YUEeOHBIX
3azay;

PHOOPETaTh ONBIT HCIIOIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  TIPEACTaBICHUS
Oouonornyeckoit mHGopManKK (CXeMbl, rpadUKH, TUArPaMMbI, TAOJHIIBI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Ouosiornvyeckor mHGOpPMALME: TPUMEHATh XUMHYECKHEe, (HU3NYECKHEe W
MaTeMaTHYEeCKHUe 3HAKH M CHUMBOJIBI, (OpPMYyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIUH,
MHGOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeiiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3WIIUNA APYTHX YYaCTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEIANOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeTbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboTHI MPHU pelIeHUH OMOIOTMYEeCKON MPooOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TP PEUICHUU YIeOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX MEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS IO €€ IOCTMKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
001 pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILLECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEJAEHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeiCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JECUCTBUSIX U IMOCTYIKAaxX MO OTHOIIEHWIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh ITO3HABATEIBHYIO NIE€SATEIBbHOCTD, BBIABIIITH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJILHO  COCTABJIATh IJIaH pEIICeHUs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYalLlHUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIHUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TIOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pPE3YyJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTyalllH, BbIOOpa
BEPHOI'O PELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeONA U IPYTrUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX I[pPH AaHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoOHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CUTyaIlMsIX, a TaKKe B pPEaIbHBIX
KU3HEHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
PE3yNbTATHI IPEJICTABIEHBI IO TOJIaM 00y4YEeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJU OUOJIOTMH B CHCTEME HAy4YHOIO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH YE€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBhIBaTh COJEPKaHHE OMOJOTMYECKUX TEPMUHOB M TIOHATUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEIECTB M TMpPEBpaIICHUE
SHEPI'uM), TOMEOCTa3 (CaAMOPETYJISIIUs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIIpOU3BeACHUE (PEMPOAYKIIUS), HACIAEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHUE Wu3JlaraTb OHOJOTMYECKHUE TEeOopuu (KJIETOYHasl, XPOMOCOMHas,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u y4yenus (o0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuid H. M. BaBuioBa), onpenensiTh rpaHULIbI
UX TPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIECCOB U SIBICHUW, OpPraHu3alus U MpPOBEJICHHE
OMOJIOTMYECKOTO0  AKCHEPUMEHTA,  BBIJBM)KCHHE  THUIIOTE3bl,  BBISIBIICHUE
3aBUCUMOCTH MEXIY HCCIECIyEeMbIMU BEIMYUHAMHU, OOBSICHEHUE MOTYyYEHHBIX



pE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOBI HA OCHOBAHHHY MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBCHHBIC NMPU3HAKUA BHPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpalleHUs dHEPruu B KIETKe, (DOTOCHUHTE3a,
IJJACTUYECKOTO U JHEPreTUYeCKOro OOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHANBUAYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOEro 370POBbS M 370POBbBS
OKPY’KAIOIIUX JT0JIeH, COOI0ICHHSI HOPM T'PaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPHUPOJHON Cpelie, TMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owooruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

yMEHHUE peliaTh JJCMEHTAapHBIC TEHETHYCCKHME 3aJadyd Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAaCJIeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPUIHOTO CKpEUIMBAaHUS JJIs MpECKa3aHusi HacleJOBaHHUS MPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu pabore ¢ ydeOHBIM U JIabOpaTOPHBIM 000pPYI0BAaHUEM;

yMEHUE KPUTUYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUsA, BKIIOUAIONIYIO TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIK, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHME aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 HHPOPMAIIUI0 M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ylbTaThl OCBOCHHS y4deOHOro mpeameta «buonorus» 6 11
Klacce JOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHWW O MECTE U POJIM OWOJIOTHH B CHCTEME HAy