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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma pazpaborana B cooTBeTcTBHM ¢ DenepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHJAPTOM cpenHero oodmero obpazoBanus (Ilpukaz MunucTepcTBa
obpazoBanuss u Hayku Poccuiickoit @enepanmmu ot 17.05.2012 Ne 413 (¢ mocieayrommmu
M3MEHEHHUSMH); HA OCHOBE TpeOOBaHMIl K pe3yibTaTaM ocBoeHUs: OCHOBHON 00pa3zoBaTENIbHOMN
MIporpamMMBbl CpeHero oomero oopa3zoBanus (MpoTokoy ot 28 uroHs 2016 r. Ne 2/16-3), ¢ yaerom
NpUMEpPHO 00pa3oBaTEeNLHON MPOrpaMMBI CpeIHEro o0mero odpazoBaHUs MO OWOIIOTHH U
OCHOBHBIX HaIlpaBJIEHMM Hporpamm, BKIOUEHHBIX B CcTpykTypy OOIl COO (IIporpamMmsbl
pazsutus Y'Y/l na yposae COO, [Iporpammbl BociuTaHusi).

[Tporpamma agpecoBana obydatomrumes 10 - 11 kmaccos.

B cucreme ectecTBeHHO-Hay4HOTO OOpa30BaHUS OHOJOTHA Kak Y4eOHBIH IpenMer
3aHMMAaeT BaXHOE MECTO B (OPMHUPOBAHMHU: HAYYHOW KAPTHHBI MHUPA; (HYHKIIMOHAILHOU
rPaMOTHOCTH, HEOOXOIMMOMN [JIsi TIOBCETHEBHOM JKHU3HH, HABBIKOB 3J0POBOrO U 0€30MacHOTO
JUTSL YEJIOBEKa U OKPY)KAIOIIeH cpellbl 00pa3za »U3HU; HKOJIOTMYECKOTO CO3HAHUS; LIEHHOCTHOTO
OTHONIICHHUS] K >KUBOM NPHUPOJIE U UEIOBEKY; COOCTBEHHOW IIO3UIMU IO OTHOIICHUIO K
Ouonoruueckod uH(pOpMaMM, MONTy4aeMOil U3 pa3HBIX HCTOYHHMKOB. V3yueHue OHOJIOTHUH
co3maeT ycnoBHs Ui (HOPMHUPOBAHHS y OOYUYAIOUIMXCS HMHTEIUICKTYAIbHBIX, T'PaXITaHCKUX,
KOMMYHHUKAIIHOHHBIX U MH(POPMAITMOHHBIX KOMIIETCHIIUH.

OcBoeHue mpPOrpaMMbl 1O OHOJOTHM OOECIeYMBACT OBJAJCHHE OCHOBaMHU Yy4yeOHO-
UCCIIEIOBATEIIBCKON JICATEIIbHOCTH, HAYYHBIMH METOJAMHU PELICHUS PA3IMYHBIX TEOPETUIECKUX
U TIPAKTHYECKUX 3aj1ad.

W3ydenue Ouosioruu Ha yriryOJIeHHOM ypOBHE 0OecliedrBaeT: MPUMEHEHUE MOTYYeHHbBIX
3HaHUM JUIS pelIeHHs MPAaKTUYECKHX M y4yeOHO-MCCIEeNOBATENbCKUX 3a/ad B W3MEHEHHOM,
HECTAaHJAAPTHOM CUTyallMM, yMEHHE CUCTEMaTH3UpOBaThb M 0000LIaTh MOJy4YEHHbIE 3HAHUS;
OBJI/ICHUE OCHOBAaMM MCCJE0BATENbCKON JESTEIbHOCTH OMOJIOTMYECKON HamnpaBIEHHOCTH U
IpaMOTHOTO O(QOPMIICHHS TOJYYSHHBIX PE3YJIbTAaTOB; Pa3BUTHE CIHOCOOHOCTH MOIEITHPOBATH
HEKOTOpbhIe OOBEKTHI M MPOIECCHI, MPOUCXOSIINE B KUBOK mpupoje. M3ydeHne npeamera Ha
yIIyOJIGHHOM YpPOBHE TO3BOJISIET (DOpMHUpOBATH y OOYy4YalOIIMXCS yMEHHE aHATM3UpPOBATH,
NPOTHO3UPOBATh M OICHWBATh C TMO3UIMHM DKOJOTHYECKOW O€30IMacHOCTH TIOCIEACTBHUS
JIeSITeTbHOCTH YeJIOBEKa B SKOCUCTEMAX.

Ha 6a3oBoM u yrnyOleHHOM YpOBHSAX u3yudeHHe mpenmera «buonorus» B YacTu
(dopmupoBaHus y 00y4YarOLIMXCsl HAYYHOTO MUPOBO33PEHHUs, OCBOEHHs OOIIEHAYYHBIX METOJIOB,
OCBOCHMS MPAKTUYECKOT0 MPUMEHEHHS HayYHBIX 3HAaHUH OCHOBAHO Ha MEKIIPEIMETHBIX CBA3SIX
C TIpeMeTaMu 00JIacTe eCTECTBEHHBIX, MATEMAaTHIECKUX U TYMaHUTAPHBIX HAYK.

PaGouass mporpamma y4yeOHOTO mTpeamera «bBHONOTHS» COCTaBJIeHa Ha OCHOBE
MOJYJIPHOTO TIPUHIIMIIA TTOCTPOSHHs yaeOHOTO Matepuana. [Ipemamaraemas pabovast mporpamma
YYUTHIBAET BO3MOXKHOCTH MOMYICHUSI 3HAHUW B TOM YHUCIIE Yepe3 MPAKTHUECKYIO ACITEITbHOCTb.
B mnporpamMme comepXuTCS TEpedYeHb Ja0OpPATOPHBIX W TIPAKTHYECKUX pPadOT, KOTOpHIC
OPTraHU3YIOTCS C YIETOM HEOOXOIMMOCTH JOCTHKEHHSI TPEIMETHBIX Pe3yJIbTaTOB.

Peanmzanust mporpamMMbl OCYIIECTBIISIETCS 32 CYET YacOB MPEIMETOB IO BBIOOPY
yuebHoro miuana. OOmuit 00beM y4eOGHOro BpeMeHH 10 rojiaM 00y4eHHs COCTaBIIseT:

Knacc |KonnuectBo yueOHbIX Henenb| KonmndecTBo wacoB B Hepento | OO1ee KOTUYeCTBO 4acoB

10 34 3 102

11 33 3 99




IInanupyemblie pe3yabTaThl H3yUeHHUs] Y4eOHOro npeamera «buosorus»

JINYHOCTHBIE Pe3YJbTATHI

JInuyHoCTHBIE pe3yabTaThl B c(hepe OTHOIIEHUIT 00ydaromuxcs K cede, K CBOeMy 3/10pOBbIO,
K MO3HAHUIO ceds:

—  OpHeHTaIMs 00YyJaIIUXCs Ha JOCTHKCHHUE JINYHOTO CUACThS, PEATH3aIlUI0 TTO3UTUBHBIX
JKU3HEHHBIX MEpPCIEKTUB, WHUIMATHUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEAENICHUI0, CIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE TJIaHBI,

— TOTOBHOCTb U CHOCOOHOCTH OOEcCrHeuuTh cebe W CBOMM OJM3KUM JOCTONHYIO JKU3Hb B
MIPOLIECCE CAMOCTOSATEIbHON, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTh HM CIIOCOOHOCTH OOYyYaIOmUXCS K OTCTAaMBAHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0ATHIBATh COOCTBEHHYIO MO3HUIUIO 110
OTHONIICHHUIO K OOIIECTBEHHO-TIOJIUTUICCKUM COOBITHSIM TPOILIOTO M HACTOSIICTO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI HCTOPUH, TYXOBHBIX IICHHOCTEH M TOCTHIKEHUI HAIICH CTPaHbL;

— TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHIO U CAMOBOCIHTAHUIO B
COOTBETCTBUHU C OOIIECUYETOBEYECKUMHU LEHHOCTAMU U HJealaMd TPaKIaHCKOTo OOIIecTBa,
NOTPEOHOCTh B PU3NYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATUSIX CIIOPTHUBHO-03A0POBUTEIHLHON
JESITEIIbHOCTBIO;

— TMpPUHATHE W pealn3anus IEHHOCTeH 3I0pOoBOro M 0e30macHoro ooOpasza KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K COOCTBEHHOMY (H3UYECKOMY H
MICUXOJIOTHYECKOMY 3JI0POBBIO;

—  HENpPHSITHE BPEIHBIX MMPUBBIUCK: KYPCHHS, YIIOTPEOICHUS aJIKOT OIS, HAPKOTHKOB.

JInuHocTHBIC pe3yabTarbl B cepe oTHOmEHHH oOy4darmuxca K Poccunm kak k Poaune
(OteuectBy):

—  poccuiickasi WIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUHCKOW HMJIEHTMYHOCTH B
HOJHUKYJABTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYpPHOH OOIIHOCTH
poccuiickoro Hapoja u cyabbe Poccun, maTrpuoTH3M, FOTOBHOCTb K Cily>keHUI0 OTedecTBy, ero
3aIlNTE;

—  YBWXEHHE K CBOEMY HAapoOAay, 4YyBCTBO OTBETCTBEHHOCTH Iiepen PonmHOMN, ropaoctu 3a
CBOM Kpa#, cBOWO PoauHy, mpouuioe W HacToslee MHOIOHAlMOHAIbHOro Hapona Poccun,
yYBa)XKEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, ¢iiar, ruMH);

— (¢opmHpoBaHHE YBaXEHHS K PYCCKOMY S3bIKy KakK TOCYJapCTBEHHOMY S3BIKY
Poccuiickoit ®Penepannu, SBIAOIIEMYCS OCHOBOM POCCUHCKONW HACHTUYHOCTU W TJIABHBIM
(akTOPOM HALIMOHATIBLHOT'O CAMOOIIPEIEIICHUS;

— BOCIUTaHHE YBAXKEHHS K KYyJIbType, fA3bIKaM, TPAAULUsAM U OOBbIYasM HapoJOB,
npoxkuBaromux B Poccuiickoit @epepanuu.

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHUIT 00yYAOUINXCH K 3aKOHY, IOCYAapCTBY U K
IrPaskKIaHCKOMY 001eCTBY:

— TPaXJaHCTBEHHOCTb, TPAXIAHCKas MO3ULMUSA AKTUBHOIO M OTBETCTBEHHOTO WIECHA
poccHifickoro oOIIecTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa W 0O0S3aHHOCTH,
YBXAIOLIEI0 3aKOH W IIPAaBONOPSALOK, OCO3HAHHO IIPUHUMAIOIIETO  TPaJULHUOHHBIC
HallMOHAJIbHBIE U O0IleYeIOBEYECKHEe TIyMAaHHUCTUYECKHE U JEMOKpPAaTUYEeCKHe LEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KHU3HM;



— TpU3HAHME HEOTYY)KJAaeMOCTH OCHOBHBIX IIpaB U CBOOOJ] YEJIOBEKa, KOTOpbIE
NPUHAAISKAT KKAOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpPaB H
cB0oOOA 0e3 HapylleHus TpaB U CBOOOJ APYTUX IUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
npaBa M CBOOOJIbI YEIOBEKA M T'PaKJaHMHA COTJIACHO OOLICTIPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEXIYHApOJHOIO 1pasa U B coorBeTcTBUU ¢ KoHcTuTynuen Pocculickoit denepanuu, npaBosas
Y TIOJIUTHUYECKAs TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOLICE COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu H
OOIIECTBEHHON MPAKTUKHU, OCHOBAaHHOE Ha JAMAJOre KyJabTyp, a TakKe pPa3In4HbIX (GopM
0O0I1ECTBEHHOI'O CO3HAHUsI, 0CO3HAHHE CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

—  UHTEpUOpU3alMsl LIEHHOCTEH JAEMOKpPaTHUM U COLUAIbHOM COJIMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUN B IPYIIIE UM COLUAIbHON OpraHU3allly;

— TOTOBHOCTb OOy4aroUIMXcsd K KOHCTPYKTHMBHOMY YYacTHUIO B IPHUHSATHM pPELIEHUH,
3aTpardBalOIIMX MX IpaBa M MHTEPECHl, B TOM YHCJIE B PAa3JIMYHBIX (PopMax OOIIECTBEHHOM
caMOOpraHu3aliM, CaMOYTIpaBJIeH!s, OOLIECTBEHHO 3HAYMMOI 1S TeIbHOCTH;

—  TPUBEPKEHHOCTb MJESIM MHTEPHALMOHAIN3MA, JPYXKObl, PaBEHCTBA, B3aUMOIIOMOILHU
HapoJ0B; BOCIUTAHUE YBAXXUTEJIBHOIO OTHOLIECHUS K HAMOHAJIBHOMY JOCTOMHCTBY JIIOJIEH, UX
YyBCTBaM, PEJIUTHO3HBIM YOEXKIECHUSM;

— TOTOBHOCTh OOYyYaroImMXcs MNPOTHBOCTOSTH HACOJOIMHM AIKCTPEMH3Ma, HallMOHAINW3MAa,
KceHo(hoOUHM; KOPPYNIMH, JAUCKPUMHUHAIMHM TI0 COLUUAIBHBIM, PEJIUTHO3HBIM, PpACOBBIM,
HAI[MOHAJIbHBIM [TPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSM.

JInuyHoCTHBIE pe3yJbTaThl B cepe OTHOIIEHHIT 00yIAIOIIUXCS € OKPYKAOIMMH JTIOIbMH:

— HPABCTBCHHOEC CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIICYEITOBEYCCKUX
IICHHOCTEW, TOJICPAHTHOTO CO3HAHMSI W IOBEJCHHS B MOJMKYJIBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH JUAJOT C IPYTUMHU JIOJbMU, TOCTUTaTh B HEM B3aUMONIOHUMaHUs, HAXOAUTh
oO011ue ey U COTPYAHUYATh AT UX JOCTHUKCHHS,

— TpHUHATHE  TYMaHUCTHMYECKHX  IIEHHOCTEH,  OCO3HaHHOE,  YBWXKUTEIbHOE W
N0OpOosKeTaTeIbHOe OTHOIIIEHHUE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K COINEPEKMBAHUIO U (POPMUPOBAHNE MTO3UTUBHOTO OTHOIIECHUS K JIIO/SIM, B
TOM YHCJIC K JIMIaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 300POBbSA WU WHBAJINIAM, 6€p€)KHO€,
OTBECTCTBECHHOC U KOMIICTCHTHOC OTHOIIICHUE K (1)I/ISI/I‘I€CKOMY " TNICHUXOJOTUYCCKOMY 3O0POBBIO
JIPYTHX JIIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO TTOMOIIIb;

— (opMupoBaHHE BBIpAXEHHOW B TIOBEACHUM HPABCTBEHHOH MO3WIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATENbHOMY BBIOOpPY /100pa, HPAaBCTBEHHOTO CO3HAHUS W TOBEACHUS Ha
OCHOBE YCBOEHHUsSI OOIIEYeIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX UYYBCTB (YECTH, J0JTa,
CIIPaBEUTMBOCTH, MIJIOCEPIUS U JIPYKETIO0HS);

— Pa3BUTHC KOMHGTGHHI/II\/’I COTPYAHHUUYCCTBA CO CBEPCTHUKaMH, JACTBMU MJIAAIICTO
BO3pacTa, B3pOCIHBIMA B  00pa3oBaTelNbHOW,  OOIIECTBEHHO  MOJE3HOW,  y4deOHO-
HCCIIEI0BATENBCKON, MPOEKTHOM U IPYTUX BHUJIAX JEATEIBHOCTH.

JInuHOCTHBIE pe3yjbTaThl B c(epe OTHOLICHHH O0y4alOIIUXCA K OKPYKAaKIIEeMy MHUPY,
sKMBOM NPUPOJE, XYA0KECTBEHHOU KYJIbType:

—  MHPOBO33PDEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YpPOBHIO Da3BUTHS  HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTb K HAay4HO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE JOCTOBEPHOU
uH(popMaliel 0 MepeNoBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa M OOIIECTBA;



— TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHWIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
NPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpPa30BAHUIO KaK
YCIIOBUIO YCIIEUTHOM MPodecCHOHAIBHOMN 1 00IIEeCTBEHHOM e TEIIEHOCTH,

—  DKOJIOTHYECKas KyJbTypa, OEpeKHOE OTHOIICHUS K POJHOM 3eMjie, MPUPOTHBIM
oorarctBam Poccuu u MHpa; NTOHUMAaHUC BJIUAHUA COLUAIIBHO-5KOHOMHWYCCKUX MPOHCCCOB Ha
COCTOSTHUE TPUPOIHOW M COIMAIbHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPUPOJIHBIX
pPECYpPCOB; YMEHHUSI U HABBIKM Pa3yMHOIO MPHPOAOINOJB30BAaHUSA, HETEPIIUMOE OTHOIIECHHE K
NEHCTBUSAM, MPUHOCAUIMM BpEA JKOJIOTUU; NPUOOpETEHHE OIMbITa SKOJIOro-HalpaBlIeHHOU
JeSITEIIbHOCTH;

— OCTETHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOKHCTBY
COOCTBEHHOTO ObITA.

JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOMIEHHI 00YYAKIIHUXCH K CeMbe M POAMTENSAM, B
TOM YHCJIE MOATOTOBKA K CEMEHHOM KU3HM:

—  OTBETCTBEHHOE OTHOIICHHE K CO3JIaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO IPUHSATHS
IIEHHOCTEH CEMENHOM KH3HU;

— TOJIOKHMTEIBbHBIH 00pa3 CceMbH, pOAUTEIBCTBA (OTIOBCTBA M MATEPUHCTBA),
WHTEPUOPpHU3AIUS TPAJAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHocTHbIe pe3yabTaThl B cdepe OTHOLIEHHS O0y4YawIIUXCA K Tpyay, B cdepe
COIHATIbHO-IKOHOMUYECKUX OTHOIIIEHMIi:

— yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oymymieil mpodeccun Kak MyTh U CIOCOO peanu3aluu cOOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOyYarommxcs K TPYIOBOM MNpodecCHOHANBHON IesITeNbHOCTH Kak K
BO3MOXKHOCTH  y4aCTHsl B  PEIIEHWHM  JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;

—  TOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPYIY H JIOASAM TPy, TPYIOBBIM JOCTHKCHUSIM,
JTO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHWE K pa3HbIM BHUJIAM TPYIOBOU
JIeSITEIIBHOCTH;

— TOTOBHOCTH K CaMOOOCTY)KHBaHWIO, BKJIIOYAs OOYYCHHWE M BBIMOJHCHUE JOMAITHUX
00s13aHHOCTEH.

JInunocTHbIe pe3yibTaThl B cepe (PU3MYECKOro, IMCHUXO0JO0IMYECKOro, COUMATBHOIO H
aKajgeMHM4ecKoro 0,1aronoJy4usi 00y4ammxcs:

—  (usnueckoe, 3MOLMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAIBHOE Onarormnoiy4dne
o0yyaromuxcsi B )KM3HU 00pazoBaTEeIbHON OpraHu3alMH, OIIyIIEHHE JeTbMU 0e30MacHOCTH U
MICUXOJIOTHYECKOro KoM(popTa, HHPOPMALIMOHHON 6€301MacHOCTH.

MeTtanpeaMeTHbie pe3yJbTaThl
MertanpeameTrHble  pe3yiabTaThl  OCBOEHHS  OCHOBHOM  00pa3oBaTENbHOM  MPOTpPaMMBbI
IIpeJICTaBJICHbI TPEMs IPyNIIaMH YHUBEPCaIbHBIX YueOHbIX neiictuii (YVY /).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
BeinycKHUK Hay4uTCH:



—  CaMOCTOSITETIHHO OTPEACTATh IIeNH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH, 1O KOTOPHIM
MO>KHO OIPENICIHNTh, YTO IEJIb JOCTUTHYTA;

—  OIICHMBATh BO3MOJXKHBIE MOCIIEACTBUS JOCTHKEHUS MMOCTABICHHOM IIEH B JIEATEIHHOCTH,
COOCTBEHHOW JKM3HH W JKU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKECHUSIX dTUKU U
MOpaJIH;

— craBuTh ¥ (popMyIupoBaTh COOCTBEHHBIC 3a/laud B 00Pa30BaTEIbHOW ACATEIBHOCTH U
YKU3HEHHBIX CUTYaIlUsX;

— OlEHHMBATh pECypChl, B TOM 4HCIE BpeMs W Jpyrue HeMaTepHajbHBIC pPECypCHI,
HEOOXOIMMBIE JIJISl IOCTHIKEHUS TIOCTABICHHOH 11ETIH;

— BbIOMpaTh TYyTh JOCTIOKEHUS 1EJIH, IUIAHUPOBATh pEIICHHWE MOCTABICHHBIX 3ajad,
ONTHUMH3HUPYS MaTepUAIIbHBIC H HEMaTepHUATbHBIC 3aTPAThI;

—  OpraHu3oBBIBaTh J(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOIUMBIX JUISI JTOCTHIKCHUS
IMOCTaBJICHHOM IICIIH;

—  CONOCTABJIATH NOJYYCHHBIH PE3YJIBTAT ICATEILHOCTH C TOCTABICHHOW 3apaHee IeIbIO.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
BbeInyCKHUK Hay4YuTCH:

—  MCKaTh U HaXOJUTh 0OOOILIEHHbBIE CIIOCOOBI PEeIIeHHs 3ajiay, B TOM YHUCIIe, OCYILECTBIIATh
pa3BepHyThIi HMH(OPMAIIMOHHBIA TOUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHblEe H
MO3HABATEIIbHbBIC) 3a1a4H;

— KpPUTHMYECKM OLEHUBaTh M MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3ULUH,
pacro3HaBaTh U (UKCUPOBATH MIPOTHBOPEUUS B HH()OPMAIIOHHBIX HCTOYHHUKAX;

—  HCHOJB30BaTh pPa3iM4yHbIE MOJEIBHO-CXEMATHYECKUE CPEACTBA I IIPEICTaBICHUS
CYLIECTBEHHBIX CBA3€H W OTHOLICHMM, a TaKkKe MNPOTHUBOPEYMUH, BBIABICHHBIX B
UH(POPMALIMOHHBIX HCTOUYHUKAX;

—  HaxOJUTh M MPUBOAUTH KPUTUUYECKUE apTyMEHTHl B OTHOUICHUM JEUCTBUN U CYKICHHUM
JIpYroro; CHOKOWHO M pPa3yMHO OTHOCHTBCS K KPHUTHYECKHMM 3aMEYaHHUAM B OTHOLICHHUH
COOCTBEHHOIO CYXXJIEHUsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

- BBIXOOWUTH 3a paMKH y‘~I€6HOl"0 npeaMerTa U OCyHIECCTBIIATH HeﬂeHaHpaBHCHHBIﬁ ITIOHUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOIo MepeHoca CPeICTB U CIIOCOOOB NEHCTBHS;

—  BBICTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBAsSI OTPAaHUYECHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHHUS;

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHOMN AESATEIbHOCTH.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC Y4eOHbIC 1eHCTBHA
BbinycKHUK HAy4HTCS:

—  OCYILECTBJIATH JACIOBYI0O KOMMYHMKAILMIO KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMU
(xax BHyTpH OO, Tak U 3a ee mpeaenamu), MoA0MUpaTh MAPTHEPOB VIS 1€TOBOM KOMMYHUKALIUU
UCXOJSl U3 COOOpakKeHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX CUMIIATUH;

— TP OCYIIECTBJIEHUU T'PYIIOBOM pabOTHI ObITh U PYKOBOJUTENEM, U YJIEHOM KOMaH/bI B
pa3HBIX pOJIsX (TeHeparop uaeH, KpUTUK, UCIIOHUTEIb, BEICTYAIOIIHM, SKCIIEPT U T.1.);

—  KOOpOUHHUPOBAaTh U BBIIOJHATH pPabOTy B YCJIOBHSIX pEAIbHOIO, BUPTYAIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  Ppa3sBepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOI TOYKY 3pPEHHs C HCIOJIb30BaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;



— pacro3HaBaTh KOH(DJIUKTOTEHHbIE CUTyallUM M MpeaoTBpamaTh KOHQIMKTBI 1O HUX

aKTUBHOW (ha3pl, BHICTpaMBATh JENOBYI0 M OOpa30oBaTEeIbHYI0 KOMMYHHUKAIUIO, wH30eras

JIMYHOCTHBIX OLICHOYHbIX Cy)KI[GHPIﬁ.

IIpeamMeTHbIE pe3yabTaThl

BbuoJsorus, yriy0jeHHbIi YPOBEHb

BbINyCKHUK HAY4YUTCS

BbInyCcKHUK MOJYYUT BO3MOKHOCTH
HAYYUTbHCSA

— OLCHUBATh POJb OHOJOTHYECKUX OTKPBITUH H
COBPEMEHHBIX HCCJICJOBAHUI B pa3sBUTHH HAayKd H B
NPaKTHYECKOH JISSITeITbHOCTH JIFOICH;
poip Ouonmormu B (HOPMUPOBAHHUU

COBPEMEHHOM HAay4YHON KAPTHUHBI MUPA, POrHO3UPOBATH

— OIICHUMBATb

MEPCICKTUBLI Pa3BUTUA 6I/IOJIOFI/II/I;

— yCTaHaBJIUBaTh u XapaKTepU30BaTh CBSI3b
OCHOBOITOJIATAIONIMX OWOJIOTMYECKUX TOHATHH (KJIETKa,
OpraHu3M, ouocdepa) c

BHUA, OKOCHUCTEMA,

OCHOBOIIOJIATalOIUMU MOHSTUSIMH IPYTHX €CTECTBEHHBIX
HayK,

— 00OCHOBBIBaTh CCTEMY B3IJISZIOB HA JKUBYIO IPUPOAY
U MECTO B HEH 4eJOBEKa, NMPUMEHAs OHOJOTMYECKHE
TEOpUHU, YUEHUS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMAaTh
IPaHULBI UX IPUMEHUMOCTH;

— TNPOBOJUTH
JeSITeAbHOCTh 10 OWOJIOTHH:
IUIaHUpOBaTh pPaboTy, OTOMpaTh U MpPeoOpPa3OBBIBATH

y4eOHO-HCCIIeI0BATENBCKYIO
BBIJIBUTaTh THUIOTE3HI,

HEO0OXOUMYIO nHpopMaIuio,
OKCIIEpUMEHTEI, UHTEPIPETUPOBATE PE3YIbTAThI, NEIaTh

MPOBOAUTH

BbIBOJIbI HA OCHOBC IMOJIYUCHHBIX PE3YJIbTATOB,

— BBIABIATH u 000CHOBBIBaTh CYyILIECTBEHHBIE
0COOEHHOCTH pa3HbIX YPOBHEH OpraHU3ally KU3HU;

— yCTaHaBJIMBATh CBS3b CTPOCHUA U (YHKIHH OCHOBHBIX
OMOJIOTHYECKHX MAaKpOMOJIEKYJI, UX pOJIb B IPOLECCax
KJIETOYHOT0 MeTa00Inu3Ma;

— pemaTth 33Ja4u Ha ONPEEIIEHUE NOCIEA0BAaTENbHOCTH
nykieotunoB JIHK u wPHK (MPHK), antukononos
TPHK, nmocnenoBarenbHOCTH aMHUHOKHCIOT B MOJIEKYJIE

66.]'[1(&, MNPpUMCHAA 3HAHUA O peaKuuigX MaTpHU4YHOIO

CHHTE3a, TE€HETUYCCKOM Kozae, MMPUHIUIIC
KOMINIJICMCHTAPHOCTH,
— JA€JIaTb BBIBOAbI 00 N3MCHCHHUAX, KOTOPBIC

HpOHSOﬁHYT B IMponecCax MaTpUIHOI0 CUHTE3a B ClIydac
HU3MCHCHUS MOCJICIO0BATCIIBHOCTU HYKJICOTUIOB I[HK,

— CpaBHUBATH cba3m JACJICHU KIICTKH, PEIIaTh 3aa4u Ha
OnmpeaAcICHUE W CPABHCHUC KOJIHMYECTBA TI'CHECTUUYCCKOI'O

— 0peaHu308vlI8AMb U NPOBOOUND
UHOUBUOYATILHYIO  UCCTIE)08AMENbCKYVIO
oesmenvbHoCmb  no  buonoeuu  (uiu
UHOUBUOYATILHBLUL

8vloguUcamo

paspabamuvleams
npoexkm):
nianuposams pabomy, omobupamev u

cunomesbul,

npeobpazosvleams HeobX00UMyH0

ungopmayuro, npoeooumv

IKCnepumermal, urmepnpemupoeanio

pe3yiemamsl, Oelamsv  8bl800bI  HA

OCHO6Be NOJIYYEeHHbIX

npoOyKm

pe3yIbmamos,
npeocmasisimo CB0UX
UCCcne008anull;

— NPOCHO3UPOBAMb nociueocmeus
COOCMBEHHBIX UCCIEO08AHULL C YHEemOM

IMmUYeCcKUux Hopm U IKOJI02UYECKUx

mpebosanull;

— ebl0ensmb cywecmeeHmbvle
0COOEHHOCMU ~ JCUSHEHHBIX — YUKIO8
npeocmasumenell  pasHbiX — OMOeN08
pacmeHuil U MUNO8  HCUBOMHBIX,

u306pa9fcamb UUKbl pazeumus 6 suoe
cxem,
— aHaausuposamsv U UCNOIb306ANb 6

peweHuu VueOHbIX u
UCCAe008amenbCKux 3a0ay
ungopmayuro o) COBPEMEHHBIX

uccnedo8anusx 6 ouono2uu, MeouyuHe
u 9KoN02UU;

— apeymeHmuposams HeoOX00UMOCHb
cuHmesa  ecmecmeeHHO-HAYYHO20 U
COYUOLYMAHUMAPHO20 3HAHUSL 8 INOX)Y
UHDOPMAYUOHHOU YUBULUZAYUU,

— MoOdenuposams

oKocucmem noo GIUAHUEM PAa3TUYHbIX

U3MeHeHue

epynn ¢hakmopoe oxpyicaioujeli cpeovi;

— 6blA6JIANb 6 npoyecce




JHK) B

OpraHu3MOB B

MaTepuaia  (XpoMocoM U KJIETKax

MHOT'OKJIETOYHBIX pasHbIx  (pazax
KJIETOYHOTO LIMKJIA;

— BBISBISITH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS KIIETOK
OpraHuM3MOB  pa3HbIX  LAPCTB PUPOJIBI,
YCTaHABIIMBAaTh B3aUMOCBS3b CTPOCHHUS U  (QYHKIUN

JacTeu u OpraHOnA0B KJIECTKH;,

SKUBOH

— 00OCHOBEIBATH B3aHMMOCBA3b IJIaCTHYCCKOTIO u
SHEPTCTUUCCKOTO 06MCHOB; CpaBHHMBATL  IIPOLECCCHI
IJIaCTUHYCCKOTI'O n OHCPICTUYCCKOI'O 06M€HOB,

MPOUCXOAAINHNX B KIICTKAX JXUBBIX OPIraHU3MOB;

— ompeacyATb  KOJIMYECTBO XpPOMOCOM B  KJICTKax
paCTeHI/Iﬁ OCHOBHBIX OTACJIOB Ha Pa3HbIX JTaIllax
JKHU3HCHHOI'O IMKJIA,

— pfmarb TICHCTHYCCKUC 3ajladud Ha I[I/IFI/I6pI/II[HOC
CKPCIIUBAHUEC, CHCIIJICHHOC (B TOM 4YHCJIC CHCIIJICHHOC C
HOJ'IOM) HacCJICAOBAHUC, AHAIM3UPYIOIICC CKpPCIIMBAHHUC,
IMPpUMCHAA 3aKOHBbI HaCJICACTBECHHOCTH 41
3aKOHOMCPHOCTH CLCIIJICHHOT'O HACJICOOBAHUA

— pAacKpbIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00JICBaHUH,

apryMeHTUPOBATH HEO0OXOAMMOCTD Mmep
IpeIynpexIeHus TaKuX 3a00IeBaHMUI;

— CpaBHUBaTh  pa3Hble  CIOCOOBI  Pa3MHOXKEHUS
OPraHUu3MOB;

— XapakTepu30BaTb OCHOBHBIE JTalbl  OHTOIEHE3a
OPraHU3MOB;

— BBIABIATH MPUYMHBI M CYIIECTBEHHbIE IPU3HAKU
MOJIM(UKAIIMOHHON M MYTallMOHHOM HW3MEHYUBOCTH;
000CHOBBIBAaTh pPOJIb W3MEHYUBOCTU B E€CTECTBEHHOM U
UCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBATH 3HAYEHUE PA3HBIX METOJIOB CEJIEKIUU B
CO3JaHMM COPTOB pACTEHUM, TMOPOJ JKUBOTHBIX U

MTaMMOB MUKPOOPTaHNU3MOB;

— 00OCHOBBIBAThH IIPUYUHBI U3MEHSAEMOCTH u
MHOroo0Opa3usi  BHJOB, MPUMEHSIS  CHHTETHYECKYIO
TEOPHIO IBOJIIOLINH;

— XapakTepu3oBaThb  MONYJSALMI  KaK  €AUHULY

ABOJIIOLIMHU, BUJI KAK CUCTEMAaTUYECKYIO KATETOPUIO U KaK
pe3yJbTaT 3BOJIIOLUY;

— YCTaHaBJIMBAaTh  CBSI3b  CTPYKTYpl U CBOMCTB
9KOCUCTEMBI;

— COCTaBJIAITh CXEMbI IIEPEHOCA BEIIECTB U JHEPIruu B
KOcHCTeME (CeTHM MHUTaHHs), TMPOTHO3UPOBATh UX
U3MEHEHHs B 3aBUCUMOCTU OT HM3MEHEHHUs (PAKTOpOB

CpeIbl;

uccne008amenbCekou oesimenbHOCmU

nocneocmeus AHMPONO2EHHO20
8030€liCmeuUst HaA 9KOCUCEMbL CB0E20
npeonazamo

AHMPONOcEHHO20

PECUOHA, cnocoowl
CHUDMCEHUA

6030€elcmeus Ha IKocucmemaul,

npuobpementvie
NPaKmu4ecKou

— UCNOIb308aMb
KOMnemeHyuu 8
0esmenbHOCMU U NOBCEOHEBHOU HCUZHU
ons npuoopemeHus. onvima
desimenvHOCMU, npedutecmsyrouyetl
npogheccuoHanvHoll, 8 0CHO8e KOMOPOll
VueOHbll

aexcum  Ouoao2UA

npeomem.

KdkK




— apryMeHTHpOBaTb  COOCTBEHHYIO  TO3ULHUIO  TIO
OTHOIIEHHIO K KOJIOTHYECKHM MpoOIeMaM | MOBEICHUIO
B IIPUPOJIHOM CpELIE;

— 00OCHOBBIBAThH HE0O0XO0AUMOCTh YCTOMYHBOIO
Pa3BHUTHUS KaK YCIOBHUS COXpaHEHUs Onocepsr;

— OLICHMBATh TIPAKTUYECKOE M OSTHUYECKOE 3HAYCHUE
COBPEMEHHBIX HCCIICIOBaHUII B OWOJOrWH, MEIUIIMHE,
9KOJIOTHH, OMOTEXHOJIOTHH; 0OOCHOBHIBATH COOCTBEHHYIO
OLICHKY;

— BBUBJIATH B TEKCTE OMOJIIOTMYECKOTO COJEPKAHUS
npo0eMy 1 apryMEeHTHPOBAHHO €€ OOBICHSTH;

— MPEACTaBIATh OMOJIOTHYECKYI0 MH(GOpPMAIUIO B BUIE
TEKCTa, TAOIUIIBI, CXEMBI, rpaduKa, JHarpaMMbl U AeTIaTh
BbIBOJII HAa OCHOBAaHMM IPEACTABIEHHBIX JAHHBIX;
npeoOpa3oBbIBaTh rpaduk, TabIMUIly, JUArpamMmy, CXemy
B TEKCT OMOJIOTMYECKOT0 COJIePIKaHus.




Conep:kanue y4eOHOT0 npeamera

Yray0JieHHbIH YPOBEHD

buoJsiorusi Kak KOMILIEKC HAYK O "KUBOW npupoje

buonorus kak komiuiekcHas Hayka. COBpeMEHHBbIC HampaBiieHUs B Ouosioruu. CBs3b
OMOJIOTHH C JAPYTMMH HayKaMu. BbIMojgHeHWE 3aKOHOB ()M3UKH M XMMHH B JKUBOW IMPHUPOJIC.
Cunmes ecmecmeeHHO-HAYUYHO2O U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane
paszsumus yusuauzayuu. [IpakTudeckoe 3Ha4eHHEe OMOJOTUISCKUX 3HAHUU.

buonorudeckne cuctemMpl Kak MpeaMeT u3ydeHus Owojoruu. OCHOBHBIC MPUHIIUIIBI
OpraHu3ani U QYHKIHOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. Buonocuueckue cucmemvl pasHvlX
VpoeHell OpeaHUu3ayuu.

['unoTe3sl U TEOpUHU, UX POIH B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUHOM
KapTUHBl MHpa. MeToabl HaydyHOrO MO3HAHUS OPraHUYECKOro Mupa. ODKCIEPUMEHTAIbHbIC
METO/Ibl B OMOJIOTHH, CTaTUCTHYECKasi 00paboTKa TaHHBIX.

CTpyKTypHbIe M PYHKIIHOHAJIbHbIE OCHOBBI KH3HHU

MounekynsipHble OCHOBBI U3HU. Makpo3eMeHTbl 1 MUKpO3ieMeHThl. Heopranuueckue
BemecTBa. Boma, ee ponp B kuBoW mpupozae. I'mapodunbHOCT M THAPOPOOHOCTH. PO
MUHEpalbHBIX coJied B KieTke. OpraHuyeckue BELIECTBA, IOHATUE O PEryJISApHbIX U
HEPETYyJISPHBIX OuomoianuMepax. YTieBoabl. MoHocaxapu/Ibl, OJUTOCaXapuabl U MOIHCAXaPU/IbL.
Oyuknuu yriaeBoaoB. Jlunuapl. OyHkiuu nunuaoB. benku. OyHkiun OenkoB. MexaHu3m
neiictBust pepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoiicTBa, MECTONONOKEHHE,
¢yukuun. PHK: ctpoenue, Buasl, pynkuun. AT®: crpoenue, pyHkiuu. Jpyrue opraHudeckue
BellecTBa KiIeTku. HaHoTexHoIoruu B OMOJIOTUu.

Knetka — cTpykTypHas ¥ QpyHKIHMOHAIbHAA €AMHULIA OpraHu3Ma. Passumue yumono2uu.
CoBpemeHHbIE METObI N3YUeHHUs KiIeTKU. KieTouHas Teopusi B CBET€ COBPEMEHHBIX JaHHBIX O
CTpOoeHUH U QYHKIUAX KIETKU. Teopus cumbuozeneza. OCHOBHBIE YaCTU M OPTraHOUbI KIETKU.
Crpoenue u ¢pyHkuuu O6uonorndeckux memOpad. Lluromnasma. SAnpo. Ctpoenue u GyHKIHUU
XpoMocoM. MeMOpaHHble 1 HeMeMOpaHHble opraHouabl. L{utockener. Bxitouennus. OCHOBHBIE
OTJMYUTENbHbIE OCOOCHHOCTH KIIETOK NpoKapuoT. OTIWYHUTEIbHbIE OCOOEHHOCTH KJIETOK
JYKapuoT.

Bupycsl — Hekiierounas ¢opma xu3HH. CriocoObl mepefaund BUPYCHBIX MH(MEKIMI U
Mepbl TPOoPUITAKTUKN BUPYCHBIX 3a00eBaHull. Bupyconoaus, ee npakmuueckoe 3HayeHue.

Knerounsiii Metabonusm. depmMeHTaTUBHBIN XapakTep peakiuii oOMeHa BEIIeCTB. JTalbl
AHEPreTUYECKoro ooOMeHa. AdpoOHOe U aHa’dpOoOHOE JbIXaHHEe. PoJib KIETOYHBIX OPraHOUIOB B
npoleccax JHepreTuueckoro obOmeHa. ABToTpodsl U rereporpodsl. dotocunres. Dasbl
¢dorocunTe3a. XeMOCHHTES.

HacnencrtBennass mHdopmanus U ee peanu3alus B KieTke. ['eHeTHYeCKUH KO, €ro
CBOICTBa. DBOJIOLHUS MpeacTaBlIeHU 0 TeHe. COBpEMEHHBIE NPEACTABIEHUS O I€HE U FEHOME.
buocunTes Oenka, peakuu MaTpUYHOrO cuHTe3a. Perynsmus paboThl T€HOB M IPOLECCOB
oOMeHa BemiecTB B KieTke. ['eHHas WH)KEHepHsl, Te€HOMHKa, npomeomuxa. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KNemKe NOO0 GIUSHUEM MYMA2eH08 U HAPKO2EHHbIX e eC8.

Knerounsii mukn: uHTepdaza u aeneHue. Muto3, 3Ha4YeHHE MUTO3a, (Da3bl MHUTO3a.
ComaTnueckre W TIONOBBIE KJIETKU. Melio3, 3HaueHue Meios3a, (a3sl Mmeitoza. Meiio3 B
JKU3HEHHOM IIMKJIE OpraHu3mMoB. POpMUPOBAHUE IOJIOBBIX KIIETOK y LIBETKOBBIX PACTEHUN U



MO3BOHOYHBIX JKUBOTHBIX. Pecynsayusi Oenenust Kiemokx, HaApyuleHus peyisyuu Kax NpPuduHa
3abonesanuti. Cmeonosvie KiemKu.

Opranusm

OC0oOEHHOCTH OJIHOKJIETOYHBIX, KOJOHHMAJIBHBIX W MHOTOKJIETOYHBIX OpraHU3MOB.
B3anmocBs3b TkaHel, OpraHoB, CUCTEM OPraHOB KaK OCHOBA 1IEJIOCTHOCTH OPTaHU3Ma.

OCHOBHBIE TIPOIIECCHI, MPOUCXOMSIIME B OpraHuM3Me: MUTAHUE M MUIIEBAPECHHUE,
JIBUDKEHUE, TPAHCHOPT BEIIECTB, BBIACICHUE, Pa3IPa)KUMOCTh, PETYJAIMS Yy OpPraHU3MOB.
[Tognepxanue roMeocTasa, MPUHIIAIT 0OPAaTHOM CBS3H.

PazmHoxxenne opranu3sMoB. becnonoe u  monoBoe  pa3MHOkeHHE.  J[BoitHOe
OIUIOJIOTBOPEHUE Y IBETKOBBIX PACTCHUU. BUABI OIUIOAOTBOpPEHHS Yy KHBOTHBIX. CrocoObI
Pa3MHOXKEHUS Y PaCTeHUU U )KUBOTHBIX. [lapreHorene3. OHTOreHe3. DMOPHUOHATILHOE Pa3BUTHE.
[TocTambOpuonansHoe passutue. lIpsimoe u Hempsimoe pazButHe. JKU3HEHHBIC LMKIIbI Pa3HBIX
TPYIII OpraHu3MOB. Perynsauus MHIUBUAYATHHOTO pa3BUTHA. [IpyUUMHBI HApYIICHUN pa3BUTHUS
OpraHU3MOB.

HUctopuss BO3BHUKHOBEHHMS M Pa3BUTHUS TECHETHKU, METOAbl TE€HETUKHU. [ eHeTHYecKue
TEPMUHOJIOTHUST M CHUMBOJMKA. ['eHOTMN W ¢eHOTHN. BeposATHOCTHBIA XapaKTep 3aKOHOB
TEHETUKHU. 3aKOHbl  HAcleACTBEHHOCTH [. Mengens W  yclOBHSL UX  BBIIOJHEHMUS.
[{uronoruyeckre OCHOBBI 3aKOHOMEPHOCTEH HAaclieIOBaHUA. AHAIU3UPYIOUIEe CKPEIIMBaHUE.
XpomocoMHast Teopusi HaciaeAcTBeHHOCTH. CIeIIeHHOe HacleJOBaHUE, KPOCCUHTOBED.
Onpenenenne mnona. CIEIUICHHOE € TOJOM HacienoBaHue. B3aumopeicTBuE auieIbHBIX U
HEaJUIeNIbHBIX TEeHOB. ['€HeTHuecKkre OCHOBBI HMHAMBUIYATBLHOTO pa3BUTUA. [ enemuueckoe
Kapmuposanue.

['eneTtuka yenoBeka, METOIbl U3YUYECHUsI TEHETUKH Y€JIOBEKA. PernponykTUBHOE 30pOBbE
yenoBeka. HacneacTBeHHbIEe 3a00N€BaHUS YETIOBEKA, UX MPEayNpexIeHne. 3HaUYeHHe TeHETUKU
JUUIS METMITUHEI, STHYCCKHE aCIEKThI B 00JIaCTH MEAUIIMHCKON T¢HETHUKH.

I'enotun u cpena. HenacneactBeHHas u3MeHunMBOCTh. Hopma peakuuu mnpu3HakKa.
Bapuanuonsslii psiq W BapuanMoHHas KpuBas. HacneacTBeHHas HM3MEHUYHMBOCTh. Bujbl
HACJIEJCTBEHHON W3MeHUYMBOCTH. KOMOWHATHBHAas W3MEHYMBOCTh, €€ WCTOYHHMKU. MyTaiuu,
BUJIbI MyTanuid. MyTareHsl, WX BIUSHHE HA OpPraHuW3Mbl. MyTanuu Kak TpPUYUHA
OHKOJIOTHYECKUX  3abosneBaHuil. BHesyepHas  HAClEICTBEHHOCTh W HM3MEHYHBOCTD.
Snuecenemuxa.

Homectukauust wu cenekuus. LleHTpbl oOJOMallHMBaHUS >KMBOTHBIX M LEHTPbI
MPOUCXOKICHHUS KYJIbTYPHBIX pacTeHU. MeToabl CeleKIuU, HX T€HETUYECKHUE OCHOBBI.
HckyccTBeHHBINH 0TOOp. Y CKOpEHHE U MOBBIIIEHHE TOYHOCTH 0TOOpa C TIOMOIIBIO COBPEMEHHBIX
METO/JIOB TEHETUKH U OWOTEXHOJOTUH. [eTepo3uC W €ero WCHOJb30BaHUE B CEJICKIIUH.
Pacmmpenune reHEeTHYECKOTo pa3HOOOpa3us CEJICKIIMOHHOTO Marepuaia: TIOJUIUIOWIUS,
OTHaJIeHHass TUOpHAM3AIs, OKCIEPUMEHTAIBHBI MyTareHe3, KJIETOYHAs HWHXKCHEpUs,
XPOMOCOMHasI MH)KEHEPHsl, TeHHAasi HH)KeHepus. bro06e3omacHOCTb.

Teopus 3BoTIOUUH

PasButne nsBomounonHsix uneil. Hayunsle B3manel K. Jlunwes u JK.b. Jlamapka.
OpomtonmonHas  Teopuss Y. JlapBuna. CBuzaerenscTBa  SBOJIIOIMM  KUBOM  NPUPOABI:
[IaJICOHTOJIOTUYECKHUE, CPAaBHUTEIbHO-AHATOMUYECKHUE, IMOPHOIOTUYECKHE,
ouoreorpaduyueckue, MoJIeKyIsipHO-TeHeTHYeckue. Pa3Butre npencraBnenuii o Buae. Bun, ero
kputepun. llomynsuus kak ¢opMa CyIIECTBOBaHMS BHMJA M KaK 3JEMEHTapHas eIuHUIa



spomtound. CHHTEeTHYecKass TEOpHUs SBOJIOUMH. MUKpPOIBOMIOIMS M MAaKPOIBOIIOLHS.
JIBUOKYIIME CUITBI SBOJTFOIINY, X BIHsIHUE HAa reHo(oH monmymsiuu. Jpeiid reHoB u ciaydaiiHbie
HEHANpaBlieHHbIC W3MEHEHHUsS TreHOPOHIa TOMyIsauud. YpaBHeHHe Xapau—BaitnOepra.
MouteKyIsIpHO-TEHETHYECKHE  MEXaHU3Mbl  JBONIONMH. DOpMBI  €CTECTBEHHOro 0oTOOpa:
JOBWDKYIIAs,, CTaOWIM3MpYIOIIas, JOU3pYNTHBHAasA. OKOJOTHYECKOE M  reorpaduueckoe
BUJ000pazoBanue. Hampaienuss u nytu 3Bomonud. DOpMbl SBONIONHUH: JTUBEPTrEeHLU,
KOHBEpreHIusl, napamienu3M. Mexanusmbl agantanuid. Kospomtouus. Posb 3BoIONMOHHON
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

MHuoroo6pa3ue OpraHu3MoB U MPUCIOCOOIEHHOCTh OPraHU3MOB K cpeie OOMTaHMs Kak
pe3ynbTaT 3Boronud. [IpuHIUIE! Kiaccupukanuu, cucreMaTuka. OCHOBHBIC CHCTEMAaTUYCCKUE
TpyNIbl opranndeckoro mupa. CoBpeMeHHBIE MOAXO0/bI K KiIacCH(PUKAIIUN OPraHu3MOB.

Pa3Burue :ku3nu Ha 3emie

MeToapl TaTHPOBKH COOBITHI TPOIIJIOr0, TEOXPOHOJIOTMYECKas IIKajga. | HMIIOTe3sl
MIPOMCXOXKICHHS kM3HU Ha 3emsie. OCHOBHBIC 3TaIlbl ABOIOIMK Onocdepsl 3emmn. KiroueBbie
COOBITHS B SBOJIFOIIMM PACTCHHI U KMBOTHBIX. BbiMupanue 6uos u e2o npudumbl.

CoBpeMEHHBIC TIPEACTABJICHUS O MPOUCXOXKACHUU deiloBeka. CucTeMaTHYECKOe
MOJIO’KEHUE YeIIOBEKa. DBOJIOIHS YesloBeka. DaKTOphI IBOJIONNHY YelIOBeKa. Packl yenoBeka, ux
HpOI/ICXO)K[leHI/Ie U COIUHCTBO.

Opranun3msbl ¥ OKpysKamas cpeia

Okonornyeckne (HakTopbl U 3aKOHOMEPHOCTH WX BIHMSHHUS Ha OPTaHU3MBI (TIPUHIIMIT
TOJICPAaHTHOCTH, JUMUTHpYtole (akropsl). IlpucnocoOnenuss opraHu3MoB K J€HCTBHIO
9KO0JIOTHYecKUX (pakTopoB. buonornyeckue purmel. BzaumoseiictBue 3xoaoruueckux HhakTopos.
OKojoru4eckasi HUIIA.

buoreonienos. Okocucrema. KommnoneHTs! skocucrembl. Tpodudeckue ypoBHU. Tumbl
numieBblx nenel. IIumesas cetb. KpyroBopoT BelIECTB M IMOTOK JHEPIUUM B DIKOCHCTEME.
buoTnueckne B3aMMOOTHOLIEHHMsS OpraHM3MoOB B 3Kocucteme. CBOWCTBa 3IKOCHCTEM.
[IponykTuBHOCTE M OHOMacca »dKocucTeM pa3Hbix TuUnoB. Cykueccus. Camoperymsius
skocucteM. IlocnencTBust BIUsSHUS AESITEIPHOCTU YeJOoBeKa Ha 3KocucTeMmbl. HeobxoaumocThb
coXpaHeHHUs OMopa3HOO0pPa3Hsl FIKOCUCTEMBL. ATPOIIEHO3bI, UX OCOOEHHOCTH.

VYuenue B.U. Bepraackoro o 6uocdepe, nHoocghepa. 3aKOHOMEPHOCTH CYIIECTBOBAHMS
6uocdepsl. Komnonentsl 6uocheps! 1 ux poss. Kpyropopots! BemiectB B 6nocdepe. bruorennas
MUrpanusi aToMoB. OcHogHbie OuoMbl 3emu.

Ponp denoBeka B Ouocdepe. AHTpornoreHHoe Bo3jaeicTBre Ha Ouoctepy. IIpuponHsie
pecypcsl M palMOHAJIBHOE IPHPOJONONb30BaHue. 3arps3HeHue Ouocdeprsl. CoxpaHeHHE
MHOrooOpasusi BUI0B KaK OCHOBa YCTOMUMBOCTH OHOC(eprl. Boccmanosumenvras 3KON02UA.
[TpoGiieMbl YCTOWYUBOTO pa3BUTHSL.

[TepcriekTUBBI pa3BUTHUSL OMOIOTMUECKUX HAYK, aKTyaJlbHbIE MPOOIeMbl OMOIOTHH.



TemaTuyeckoe IiIaHMpoBaHue y4eOHOro npeamera «buosorusn

LlesieBble OpUEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS

BocnuratensHblii IOTEHIMAN yueOHOTO npenMeTa «buonorus» cocramieH ¢ yueroMm paboueit
IpOrpaMMbl BOCIIUTaHMS HA YPOBHE CPEIHEro oOero oOpa3oBaHus U 00ECIEUYMBACT pealu3alMio
IIEJIEBBIX TPUOPUTETOB BOCHUTAHUs oOy4aromuxcs Ha ypoBHe COO, mpuoOpeTeHrne MIKOJIbHUKAMH
OIbITa OCYIECTBIICHHS COLIMAIBHO 3HAYUMBIX JEJI:

Hanpasnenus
BOCIIUTAHUS

P€3y.HBTaTBI BOCIIMTaHUA, Pa3BUTHA JIMYHOCTH YUallIUXCA

I'paxknanckoe
BOCIIUTaHHE

e (OCO3HaHHO BBIPAKAIIUNA CBOK  POCCHHCKYI0 TPaKIAHCKYIO
MIPUHAJIC)KHOCTD (MACHTUYHOCTB) B MTOJIMKYJIbTYPHOM,
MHOTOHAIIMOHAJILHOM W MHOTOKOH(ECCHOHAIBPHOM  POCCHMCKOM
o01ecTse, B MUPOBOM COOOIIICCTRE.

e CosHaromuii CBOE €IMHCTBO C HapojaoM Poccuu Kak HCTOYHUKOM
BIIACTH M CYOBEKTOM THICSYENIETHEH POCCHIICKON TOCyIapCTBEHHOCTH, C
PoccuiickuM rocymnapcTBOM, OTBETCTBEHHOCTh 3a €ro pa3BUTHE B
HACTOSAIIEM H OyAylmieM Ha OCHOBE HCTOPUYCCKOTO MPOCBEIICHMS,
c(OPMHUPOBAHHOTO  POCCHICKOTO  HAIMOHAIBHOTO  HCTOPHUYECKOTO
CO3HAHUS.

e (OOnamaronIMii  OMBITOM  TPAXKIAHCKOHW  COIIMAIBHO  3HAYMMOM
NEATCNILHOCTH (B YYEHUYECKOM CaMOYIPABICHHUH, BOJOHTEPCKOM
IBUKCHHUH,  DKOJIOTMYCCKUX,  BOCHHO-TIATPUOTHYECKUX W JIp.
00BEIMHEHUSAX, aKIMSIX, IpOrpamMmax).

ITarpuornyeckoe
BOCIIMTaHHE

° BI)Ipa)KaIOHH/Iﬁ CBOIO0 HAIITMOHAJIbHYIO, OTHUYCCKYIO ITPUHAJICI)KHOCTD,
MIPUBEPKEHHOCTh K POJHON KYJIbTYpE, TF000Bb K CBOEMY HApOJy.

e (Cos3HaroUMi MNPUYACTHOCTH K MHOTOHAIMOHAIBHOMY  Hapoay
Poccuiickoit  ®eneparuu, Poccuiickomy OtedecTBy, POCCHUCKYIO
KYJIBTYPHYIO UIEHTUYHOCTbD.

e [Ipossisrommii JESATENBHOE LIEHHOCTHOE OTHOIIIEHHE K
HUCTOPUYECKOMY M KYJBTYPHOMY HACJIEJUIO CBOErO W JAPYTMX HAPOJOB
POCCI/II/I, TpaauuusMm, npasgHUuKam, IIaMsATHUKaM HapoOJ0B,
MIPOKHUBAIOIIUX B pOAHON cTpaHe — Poccun.

AyxoBHo-
HPaBCTBEHHOE
BOCIIMTAHHE

o [lposBnsronuii  TPUBEPKEHHOCTh  TPAJAMIIMOHHBIM  JTYXOBHO-
HPAaBCTBEHHBIM IIEHHOCTSIM, KyJIbType HapomoB Poccuum ¢ yuérom
MHPOBO33PEHUYECKOTO, HaAITMOHAILHOTO, KOH(ECCHOHAIBHOTO
CaMOOIIPEIEIEHUS.

e JleWCTByIOIMI M OIEHUBAIOIIMWIA CBOE TMOBEACHUE W TMOCTYIKH,
MOBEJCHUE W TMOCTYNKH APYrUX JIOJEH C MO3ULIHUA TpaJaHIIMOHHBIX
POCCHUICKHUX JAyXOBHO-HPABCTBEHHBIX IEHHOCTE M HOPM C OCO3HAaHUEM
MOCIEACTBUM  TOCTYNKOB, JEATEIbHO  BBIPAXKAIOLIMKA  HENPUITHE
AHTUT'YMaHHBIX u acOIMaJIbHBIX IIOCTYIKOB, MOBEJICHUS,
MPOTUBOPEYALIUX ITUM LIEHHOCTSIM.

e [lposBnsronuii yBa)K€HHE K IKHU3HU M JIOCTOMHCTBY KaXXJ0TO




YeJI0BeKa, CB000/1e MUPOBO33PEHUECKOTO BEIOOPA U CaMOONPEACTICHHS, K
NPEACTABUTENSAM PA3JIMUHBIX JTHUYECKUX TPYII, PEIUTUNA HapOIOB
Pocenn, ux HanMOHAIBHOMY JOCTOMHCTBY M PEJIIMTHO3HBIM 4YBCTBAM C
y4€TOM COOIIOZICHNSI KOHCTUTYIIMOHHBIX MPaB U CBOOO]T BCEX TPaXKIaH.

e [loHnmaromui u JEATEIbHO BBIPAKAFOIINI LIEHHOCTh
MEXHALIMOHAIBHOIO, MEKPEIUTHO3HOIO COIJIACHs JIIOJACH, HapoJdOB B
Poccuu, ciocoGHBII BECTH THAJIOT C JIFOIBMHU PAa3HBIX HAIIMOHAIBHOCTEH,
OTHOLICHHSA K PEIUIUU W DPEIUTHMO3HOM NPHUHAMJIEKHOCTH, HAXOIWUThb
o01ue 1eau U COTPYAHNYATh AJIS MX JOCTHXKEHMUS.

JcTeTnYecKoe
BOCIIUTAHUE

e OpuEHTHPOBaHHBII Ha OCO3HAHHOE TBOPYECKOE CaMOBBIPAKEHHE,
peanu3alo TBOPUYECKUX CIIOCOOHOCTEH B pa3HbIX BUAAX HCKYCCTBA C
y4€TOM POCCUIMCKMX TpaJULUOHHBIX JYXOBHBIX U HPABCTBEHHBIX
LIEHHOCTEH, Ha 3CTETUYECKOe 00yCTPOHCTBO COOCTBEHHOTO ObITA.

dopmupoBaHue
KYJbTYpPbI
310POBbS H
3MOLMOHAJIBHOI0
Os1aronosyqyust

e CoOiroaromuii mpaBuiia JIMYHOW W OOIIECTBEHHOW 0€301acHOCTH, B
TOM 4ucIie O€30MacHOT0 MoBeIeHUsI B UHOPMAIIMOHHOM cpefie.

e JleMoHCTpUpyIOIIMHA  HAaBBIKM  pe(IEKCHH  CBOETO  COCTOSHUSA
(¢pu3nuyeckoro, SMOIMOHATBHOTO, TCUXOJOTMYECKOT0), COCTOSHUS
OpYTUX JIOJAEH ¢ TOYKH 3peHHs OE€30MacHOCTH, CO3HATEIHHOTO
yIpPaBICHUS CBOMM JMOLMOHAIBHBIM  COCTOSIHUEM, Pa3BUBAIOLIHIA
CIIOCOOHOCTH aJaNTUPOBATHCA K CTPECCOBBIM CHUTYAIUsIM B OOILEHUU, B
pPa3HBIX KOJUIEKTHBAX, K MEHSIONUMCS YCIOBUSM (COLIMAJIbHBIM,
MH()OPMAMOHHBIM, TIPUPOTHBIM).

Tpynosoe
BOCIIUTAHHE

e Brlpaxaromuii ~ OCO3HAHHYH0  TOTOBHOCTH K  IOJIyYCHHIO
npodeccnoHabHOTO 00pa3oBaHMUs, K HENPEPHIBHOMY OOpa30BaHMIO B
TEYEHHE JKU3HM KaK YCIOBUIO YCHEHNIHOW NpopecCHOHANbHOH H
0OIIECTBEHHOM ESTEIbHOCTH.

e [lonumarommii cnenu@uKy TpyJIOBOH IEATEIBHOCTH, PETryIupOBAHUS
TPYAOBBIX  OTHOILIEHHWI, caMOOOpa3oBaHMUsI U  MNPOPECCHOHAIBHOMN
CaMOIIOATOTOBKM B MH(QOPMAIIMOHHOM  BBICOKOTEXHOJOTHYECKOM
o011ecTBe, TOTOBBIA YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIIECTBE.

e OpHUEHTUPOBaHHBIM Ha OCO3HAHHBIM BBIOOP cdepbl TPYIOBOH,
npoeCCUOHANTBHON ACATEIHPHOCTH B POCCUMCKOM OOIECTBE C y4ETOM
JIMYHBIX KU3HEHHBIX IUIaHOB, MOTPeOHOCTEN CBOEH ceMbH, OOIIECTBA.

IKoJIornIecKoe
BOCIIUTAHHUE

e JleMOHCTpUPYIOIIMI B MOBEICHUH c(hOpMHUPOBAHHOCTH
AKOJIOTUYECKOW KYJIbTYpPhl HA OCHOBE NMOHUMAHUS BIUSHUS COLIMAIBHO-
SKOHOMHUYECKHUX TPOIIECCOB HA MPHUPOAY, B TOM UYHCIE Ha TI00aTbHOM
YPOBHE, OTBETCTBEHHOCTb 32 JICUCTBUS B IPUPOIHOM Cpee.

e Bripaxaromuii AesTeIbHOE HENPUATUE TEUCTBUNM, MPUHOCIIINX BPEL
MPUPOJIE.

o [IpuMeHsAOMMI 3HAHUST E€CTECTBEHHBIX W COLMAIBbHBIX HAYK JUIsS
Pa3zyMHOT0, OE€peXKIMBOTO TPUPOIOIIOIL30BAHMS B OBITY, 00IIIECTBEHHOM
MPOCTPAHCTBE.

o lmerommii ¥ pa3BUBAIOIIMK ONBIT 3KOJOTMYECKU HANPaBICHHOM,
MIPUPOIOOXPAaHHOM, pecypcocOeperaroieil 1eaTeIbHOCTH, YyI4aCTBYIOIIUMA
B €T0 MPUOOPETCHHUH IPYTUMH JIFOIbMH.




IennocTH
HAY4YHOTI'0
MO3HAHMS

e JlesTenbHO BBIpAXKAIOUIMI TO3HABAaTENbHbIE HHTEPECHl B Pa3HbBIX
MpPEeIMETHBIX O00JIaCTAX C Y4€TOM CBOMX MHTEPECOB, CIIOCOOHOCTEH,
TOCTYDKEHUH.

e QOOmajaromuii MpeCTaBICHUEM O COBPEMEHHON Hay4YHOW KapTHHE
MHUpa, JOCTIDKEHUSAX HAyKM U TEXHHKH, apryMEHTHPOBAHHO
BBIPXKAIOUINI TMOHUMaHHE 3HAUYEHUs HAyKH B JKU3HU POCCUICKOTO

O6H_IeCTBa, obecreyeHnu ero 6630HaCHOCTI/I, T'YMaHUTapHOM, COLIHAJIbHO-

O9KOHOMHWYCCKOM pPa3BUTHU Poccun.

e JleMOHCTpUPYIOLIUA
onpezeNieHus  JOCTOBEPHOM

HaBBIKU
Hay4YHOH
AQHTUHAYYHBIX MPEJICTABICHUH.

KPUTHYECKOTO
uHpopmanuu u

MBIIIJICHHA,
KPUTHKHU

L4 Pa3BHBaIOIHHﬁ u HpI/IMCHHIOH_[I/Iﬁ HaBBIKH Ha6J'IIO,Z[CHI/IH, HaKOIIJICHUA
1 CUCTEMAaTU3allnu CI)&KTOB, OCMBICJICHHU OIIbITa B eCTCCTBeHHOHaquOﬁ

M TYMaHUTapHOH  oONacTax  MO3HaHWs,  HMCCIIEJ0BATEIBCKOM
NeSITeTbHOCTH.
IlepBblii rog 00y4yenusi. 10 kaacc
HaunmenoBanue pa3zenoB, TeM Kon-Bo U3 Hux
4acoB K/p Ip./p
Paznenl. Buosorusi Kak KOMILIEKC HAYK O KMBO# npupojae
1 | BronoruuecKkie CHCTEMbI H MPOLECCHI 4 - \ -

Pazgen 2. CTpyKTypHble M (YHKIHMOHAJIbHbIE OCHOBBI JKH3HH

2 | luronorus — HayKa O KJIETKe 3 - 1
3 | XuMuueckasi opraHu3aiys KIeTKH 8 - 2
4 | Ctpoenue U QyHKIIUU KIETKH 7 1 3
5 | OOMeH BelecTB U NPEBpaLIEHUE SHEPTUU 11 - 2
6 | KusHeHHBIH IUKII KIETKH 5 - 1
Pazjnen 3. Opranusm
7 | CtpoeHue U QyHKIUS OPraHU3MOB 16 - 1
8 | Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 - 1
9 |T'eHeTHKa — HayKa O HACJIEJICTBEHHOCTH M N3MEHYHUBOCTH 2 - -
10 | 3akOHOMEpPHOCTH HACIIEICTBEHHOCTH 15 - -
11 | 3akOHOMEpPHOCTU U3MEHYHUBOCTH 7 - 1
12 |T'enernka yenoBeka 4 - 1
13 | Cenexnus 6 - 1
14 | BuorexHomorus 5 - -
IIpomexxyTouHast arrecranus 1 1
UTOTI'O | 102 2 14
Bropoii rox o0yuenus. 11 kiaacc
HaunmenoBanue pa3nenos, Tem Koma-Bo W3 gux
9acoB K/p Ip./p

Pa3neil. Teopusi 3Bo1ronuu
1 | Mcropus 3BONIOLIMOHHOTO YYEHUS 8 - 1
2 | MukposBoJIONUS 12 - 2




3 | MakpoaBotorust 10 2
4 | BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMJIe 17 -
5 | YenoBek-OnoconuajibHas CUCTEMA 11 1
Pa3nen 2. Opranu3Mbl U OKpYy:Kaomas cpeia
6 | Dxosorus-Hayka 0 HaIOPraHU3MEHHBIX CUCTEMax 3 -
7 | Opranu3msl U cpefia OOUTaHUS 11 1
8 | Dkomornyeckas XxapakTepUCTHKA BUJA U TOMYJISIHH 3) 1
9 | CooOmiecTBa U SKOJIOTHYECKHE CUCTEMBI 8 1
10 | buocdepa-raobanpHas SKOcHCTEMA 4 -
11 | YenoBek u okpyxaromas cpeaa 9 -
IIpomMexxyTouHas arrecrauus 1
UTOI'O 99 9
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