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KomnnuectBo yacos — 68

Pabouast nmporpamma pa3paborana Ha ocHoBe dDenepanbHOil paboueld MporpamMmsbl MO
yaeOHOMY TipeameTy «buomorusi» mis yuammxces 10-11 kimaccoB ¢ yueToMm TpeOoBaHUM
K pe3yJbTaTaM OCBOEHHS MPOrpamMMbl CpefHero ooduiero obpazoBanus denepanbHOro
rOCyapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa CPEIHEr0 00IIIero 00pa3oBaHus.



1. lTosicHuTEIBHASA 3aIMCKA

1.1. Pabouas mporpamma 1o OWoOJOrMU pa3paboTaHa B COOTBETCTBHU C yYE€OHBIM IUIAHOM
I'BOY mxomst Ne575 Ilpumopckoro paiiona Cankr-lIlerepOypra Ha ocHoBe TpeOoBanuii K
pe3yibTaTaM  OCBOEHHUSI  IporpaMMbl  cpegHero — oOmiero  oOpasoBanust  DenepanabHOro
rOCyJapCTBEHHOTO 00pa30BaTENLHOIO CTaHIApTa CPEeJHEro oOmero o0pa3oBaHus, B COOTBETCTBUU C
®denepanbHOl paboyeit mporpaMMon 1Mo yueOHOMY TipeaMeTy «buosorusy.

1.2. Tlpu pa3pa®oTke MPOrpaMMBbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY JJISI ONpPENEICHUs
NoaXoM0B K (OPMHUPOBAHUIO COJepkaHus ydyeOHOro mpenMera «buonorus» COCTaBHIM:
koHnenryanbHeie TosiokeHUuss D®I'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIeH, COJepIKaHMUS,
pe3ynbTaToB 00y4YeHUs: U TPeOOBAaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX
HeISIX M TMPHUHIMIIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHME CHUCTEMBbI CpPEJHEro O0OIero
obpa3zoBanus B Poccuiickoii eneparuu, a TakKe MOJOKESHHS O crieluprke OMoIoTuu, e€ 3HaYCHUH B
MO3HAHUM KUBOM MPHUPOJBI U OOECIEUEHUHU CYIIECTBOBAaHUS uejoBeueckoro obmectsa. CoriacHo
Ha3BaHHBIM TTOJIOKEHUSIM OIPEETICHbB OCHOBHBIE (DYHKIIMH IIPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Ouonoruu Na€T mpeacTaBlieHHE O LesX, o0 oOlmiei cTpareruu 0Oy4eHUs,
BOCIIMTAHUS M DPAa3BUTHS y4yallUXCs CpeAcTBaMM ydeOHoro mnpenmera «buonorus», omnpeznenser
o0s13aTeNnbHOE MPEIMETHOE COJIEp’KaHue, €ro CTPYKTYpY, paclpeaeieHHe MO pasfeiaM U TeMaMm,
PEKOMEHAYEMYIO TIOCIEI0BATEIBHOCTh N3YUEHHS YUeOHOr0 Marepuana ¢ y46TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTeNbHOTO TPOIEcca, BO3PACTHBIX OCOOEHHOCTEH
yuanmxcd. B mporpamme 1o OMONOrMM TakKe YUYUTBHIBAIOTCS TpeOOBaHMSI K IUIAHUPYEMBIM
JUYHOCTHBIM, METAIIPEIMETHBIM M MPEIMETHBIM pe3yibTaTaM 00yueHus: B (GOPMHUPOBAHUH OCHOBHBIX
BUZOB y4eOHO-TIO3HABATENBHON JESITEIbHOCTH/YIeOHBIX JCWCTBUH ydYalIMXCSl 10 OCBOCHHIO
coJiep>kaHusl OMOJIOrH4YecKoro o0pa3oBaHusl.

B mnporpamme mo Owmonormm (10-11 xmaccel, 0a30BBI YpOBEHb) pEANM30BAH IMPHHIUI
MIPEEeMCTBEHHOCTH B U3Y4YE€HUU OMOJIOTHH, Oiarojaps 4eMmy B Hel MpOCMaTpUBAETCS HAMPaBICHHOCTh
Ha pa3BUTHE 3HAHWHA, CBjI3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
[EHHOCTHBIX OPHEHTALUN JUYHOCTH, IKOJIOTUYECKOTO MBIIIJICHHS, MPEICTABICHUN O 3J0POBOM
oOpa3e XU3HU U OEpeKHBIM OTHOIIECHHEM K OKpyXaromed npupomHoit cpexe. Ilostomy Hapsmy c
U3y4yeHHEeM 001eONOIOTHYECKUX TEOPUH, a TAK)KE 3HAHUH O CTPOSHHUHM JKUBBIX CHCTEM PAa3HOI0 paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX MPOLECCOB B IporpaMMe MO OHMOJOTHH YAEIEHO
BHUMaHUE HCIOIb30BAHHUIO MOTYYCHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJISl PEUICHUs] TPUKIAIHBIX
3a/1a4, B TOM 4Hcie: NpoUIaKTUKN HACIE€ICTBEHHBIX 3a00J€BaHUI YeI0BeKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMS SKOJIOTMYECKH LEIecO00pa3HOro IOBEIEHHUs B OKpYXarolei
IIPUPOJHOM Cpele, AaHaJIu3a BIMSHUSA XO3SAWCTBEHHOW JEATEIBbHOCTH 4YEIOBEKAa HA COCTOSHHUE
MPUPOJHBIX U UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHHMAHMS K TPUKIAIHONW HANpaBIEHHOCTH
ydueOHOro mnpeamera «bHUONOTHS» TPOJUKTOBAHO HEOOXOIUMOCTHIO OOECIEYEHHS] YCIOBUM ISt
pelIeHusT OJHOM M3 aKTyaJlbHBIX 33Jay IIKOJBHOTO OHOJOrMYecKoro oOpa3oBaHUs, KOTOpas
npejnoaraeT GOpMUPOBAHUE Y yUAIIMXCS CIIOCOOHOCTH a/laliTUPOBATHCS K U3MEHEHUSM IMHAMUYHO
Pa3BHUBAIOILIETOCS COBPEMEHHOTO MUPA.

[IporpaMMa 1o OHOJIOTMM SBISETCS OPUEHTHUPOM Ui COCTaBJIEHHUS pabouyux Mporpamm,
aBTOPHI KOTOPBIX MOTYT MHPEIOKHUTH CBOM BapHaHT IMOCIEIOBATENFHOCTH H3YyYEHHUS U CTPYKTYPBI
ydeOHOTro MaTepuaiia, CBO€ BUACHHE MyTel GopMupoBanus y ydanmxcs 10—11 kmaccoB nmpeamMeTHbIX
3HaHUHM, yMEHUIl W CIOCOOOB y4eOHOM JEATeNbHOCTH, a TaKKe METOIMYECKUX peIleHHH 3amay
BOCIMTAHUS U Pa3BUTHUS CpeACcTBaMH yueOHOro npeamera «buomorus».

buonoruss Ha ypoBHe cpeaHero ooOuiero o0Opa3oBaHMs 3aHUMaeT BakHoe MecTo. OH
oOecnieunBaeT (HOpMHUpPOBAHUE Y yUYaAIIMXCS MPEJICTAaBICHUH O HAYYHON KapTHHE MUpA, PACLHIUPSET U
000011aeT 3HaHUS O >KUBOM MpHUpoje, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allud U
HBOJIIOLIMM, CO3JAET yCIOBHUS JUIsl: T[IO3HAHUS 3aKOHOB JKMBOW TPUPOIBL, (OPMHUPOBAHUS
(YHKLIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0pPOBOT0 U 0€30MacHOro o0pasa >KU3HHU, SKOJIOTUYECKOTO
MBIIUIEHHUS], IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHre OUONOTHS UMEET TaKXkKe /ISl PEIICHUs BOCIUTATENBHBIX M Pa3BUBAIOIIUX
3a/1au cpeHero o0Iero o0pa3oBaHus, CONMATNU3AIMN yHamuxcs. M3ydenne 6uonorun odecrieunBaeT
ycroBust AN (DOPMHUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX W WH(GOPMAIMOHHBIX
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HaBBIKOB, JCTETHYECKOW KYJIbTYpPbI, CIIOCOOCTBYET HMHTETpallMd OHOJOTMYECKHX 3HAHUH C
MPEJICTABICHUSMHA W3 JPYTUX Y4eOHBIX TPEIMETOB, B YACTHOCTH, (PM3UKU, XUMHHU U Teorpaduu.
Ha3BaHHbBIE MMOJIOKEHUS O MpeIHA3HAYCHUH YIeOHOTo mpeamMeTa «BHonorusy cocTaBuiIn OCHOBY IS
OTIpe/IeNIeHUs] TIOJXOJI0OB K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0 CONEPIKAHUS, TPEICTABICHHOTO B
porpaMMe 1o OUOJIOTHH.

Otbop conmepkanus ydebHOro mpeamera «buonorusi» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3HIAN KYTbTYpPOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM Y4YalllHeCs JTOJKHBI OCBOUTH
3HAaHHUS W YMCHHSI, 3HAUMMBbIC ISl (POPMUPOBAHUS OOIIEH KyIbTYphI, OMPEICISIONINE MOBEICHUE
YeloBeKa B OKPYKAIOIIEH TPUPOAHON cpene, BOCTPEOOBAHHBIE B IOBCETHEBHOW IKM3HH U
npakTU4deckol nesrenbHOCTH. Ocoboe MecTo B 3TOH CHCTEME 3HAHWH 3aHUMAIOT dJIEMEHTHI
COJIEpKaHUsl, KOTOpBIC CIy’)KaT OCHOBOW Juisi (OPMHUPOBAHHS TPEACTABICHUNH O COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpPAa M IEHHOCTHBIX OPHEHTAIMAX JHYHOCTH, CIIOCOOCTBYIOIIHMX
TyMaHHU3aIuKd OMOJIOTUIECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJICpKaHUs y4eOHOro MaTepuala B MpOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUIA 00 OTINYUTEIHLHBIX OCOOCHHOCTSIX YKUBOU
IPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMy U SBOJIOIUH. B COOTBETCTBHH C ATHM B CTPYKTYpe y4eOHOTO
npenMera «bHOJIOTHS» BBIICICHBI CICIYIONIME COJICpKaTelnbHbIe JTWHUU: «buonorms kak Hayka.
Mertonbl HayyHOro To3HaHUs», «KieTka kak Ouosormueckass cucrema», «OpraHm3m Kak
Oumonoruveckas cucrema», «CucreMa U MHOTOOOpa3ue OpraHMYeCKOro MUpay, «IBOJIIONHS >KHBOU
OPUPOIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp w3yuenust ydeOHOrOo mpenMera «buosnorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
YUYAIIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OPraHU3alluK JKUBBIX CUCTEM Pa3HOTO paHra
U TMPHOOpEeTeHHWE YMEHHH WCIIONB30BaTh JTH 3HAHHS IS TPAMOTHBIX JCHCTBUI B OTHOIICHHH
00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS PA3IMYHBIX KHU3HEHHBIX MPOOIIEM.

JlocTKeHHE TeMM W3ydeHus ydeOHoro mpenMera «buomorums» Ha 0a30BOM YpOBHE
o0ecrieyrBaeTCsl PEHICHUEM CIICIYIOIINX 3a/1au:

- OCBOCHHE OOYYaIONIMMHCS CHUCTEMBbI 3HAHUW O OHOJIOTHMYECKHUX TEOPUAX, YUICHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MMPaBHiIaX, CIYXaIUX OCHOBOW JJisi (POPMHUPOBAHUS TPEACTABICHUI O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAYYHOTO IO3HAHWS, CTPOCHHH, MHOTOOOpPA3NH U
OCOOCHHOCTSIX JKHUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allud, BBIIAIOMIMXCA OTKPBITUSIX H
COBPEMEHHBIX UCCIICJIOBAHHSIX B OMOJIOTHH,

- ¢opMUpOBaHUE y yUYAIINXCs MMO3HABATEIbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B
MpoIlecce aHaJIM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJOTHMH HAYYHBIX B3TJISAIOB, MJCH M TOIXOIO0B K
W3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHSI OpPraHU3AlINY;

- CTAHOBJICHHME Yy ydalluxcsl oOmield KyJabTyphl, (PYHKIMOHAJIBHON I'pPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSCHATh U OICHUBATh SIBJICHHS OKPY)KAIOIIETO0 MHpa YKUBOM MPUPOJBI HA OCHOBAHUU 3HAHUU U
OTIBITA, TMTOJTYYCHHBIX MTPH U3yICHUH OHUOJIOTHH;

- (opMupoBaHHE Yy Yy4YalIUXCS YMEHH WIUTFOCTPUPOBATh 3HAa4YeHHE OHOJOTHYECKHX 3HAHUU B
MPAKTUYECKON JEATCIIbHOCTH UYEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKAX TEXHOJIIOTHHA U
arpoOMOTEXHOIIOTUI;

- BOCNHTaHWE YOEKJAEHHOCTH B BO3MOXHOCTH TIO3HAHWS YEJIOBEKOM JKHBOW IMPHUPOJIHI,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHUS K HeH, COONIOACHUS JTUYECKUX HOPM TpU TMPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

- OCO3HAHUE I[EHHOCTU OMOJOTHYECKUX 3HAHWU JJISl MOBBIIICHUS YPOBHS SKOJIOTHYECKON KYIBTYPBHI,
Ul QOPMHUPOBAHUS HAYTHOT'O MUPOBO33PEHUS;

- IPUMEHEHNE TIPUOOPETEHHBIX 3HAHUN U YMEHHUH B MOBCEAHEBHOW YKU3HH ISl OIICHKH MOCIEICTBUN
CBOEH NIESATETFHOCTH MO OTHOIICHHIO K OKPYKAOIIEH cpezie, COOCTBEHHOMY 37I0pOBBI0, 000CHOBaHUE
U coOuroieHrne Mep npopunakTuku 3a00J1eBaHUH.

B cucreme cpemnero o6mero oOpa3zoBanusi «buosorusi», n3ydaemas Ha 0a30BOM YpOBHE,
ABIISIETCS O0s3aTeNbHBIM Yy4YEOHBIM MPEAMETOM, BXOMSIIMM B COCTaB TMPEIMETHOW o01acTu
«EcTecTBeHHO-HAYyUHBIC TTPEIMETHIY.

1.3. Ha uzyudenue npeameta «buonorus» orBogutcs 68 yacos:

- 10 xmacc - 34 gaca (34 yueOHbIe HeIEN);
- 11 knacc - 34 yaca (34 y4eOHbIE HEJIENHN).



1.4. Texkymuii KOHTPOJIb U MPOMEKYTOUHAS aTTECTAIUS MO0 Y4eOHOMY MPEAMETY IPOBOASTCS B
coorBercTBUM ¢ «[lomokeHuem o Qopmax, NEPUOIUYHOCTH, TOPSIKE TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH U MPOMEKYTOYHON aTTeCTAllUU YUALTUXCS.

2. [lnannpyemblie o0pazoBaTe/ibHbIE Pe3yJbTaThl

JIN4YHOCTHBIE Pe3yJIbTAThI

B crpykType JIMYHOCTHBIX pE3YyJbTaTOB OCBOEHUs Ipeamera «bHOJIOTHS» BBIAEICHBI
CJIETYIOIINE COCTABJISIONINE: OCO3HAHUE O0YYaIOUIMMUCS POCCUNCKON IPaXKIAaHCKOW MACHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOONPENEICHUI0, HAIMNYKWE MOTHUBALUU K
00y4eHHIO OWOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHMH JMYHOCTH HA OCHOBE
KITFOYEBBIX [[EHHOCTEH M UCTOPUYECKHUX TPAIULUI pa3BUTHS OMOJIOTHMYECKOTrO 3HAHHWA, TOTOBHOCTH U
CIIOCOOHOCTh  y4allMXCs PYKOBOJCTBOBATbCSI B CBOEH JESATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, MPHUCYIIMMH CHCTEME OHOJOTrHYecKoro oOpa3oBaHUs, HaIWYHE SKOJOTHYECKOIro
IPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH KU3HEHHBIE IJIAHbI.

JIndHOCTHBIE pPe3yabTaThl OCBOCHHUS MpeameTa «bUonorus» qocTUraroTcsl B €IMHCTBE yueOHOU
U BOCIUTATEIbHOM  JNEATEIBHOCTH B  COOTBETCTBHM C  TPAAUUMOHHBIMM  POCCHUHCKHMH
COIIMOKYJIbTYPHBIMH, HCTOPUYECKMMHU M JIYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTAMHM, IPUHATHIMU B
oOuiecTBe NpaBWJIaMd M HOPMaMH I[OBEACHHUS M CIOCOOCTBYIOT IIpoleccCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUSA M CaMOpA3BUTHUSA, pa3BUTUS BHYTPEHHEW TMO3UIMU JMYHOCTH, MATPUOTHU3MA,
YBaXEHUs K 3aKOHY U IIPaBONOPAJKY, YEIOBEKY Tpylda M CTapuieMy IIOKOJIEHHUIO, B3aUMHOTO
yBa)KeHUsI, OEPEKHOTO0 OTHOUICHHS K KyJIbTypHOMY HACIEAUIO0 M TPAAMIMSIM MHOTOHAI[MOHAIHLHOTO
Hapopa Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHMSI ydueOHOro mnpeamera «buomorus» MOMKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH YYaIIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3HIIHEH
JUYHOCTH, CHCTEMOHl IICHHOCTHBIX OpUEHTAllMii, TO3UTHUBHBIX BHYTPEHHHX  YOEKICHHIA,
COOTBETCTBYIOILIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHMCKOro OOLIECTBa, PAacIIUPEHHUE >KU3HEHHOI'O
ONBbITa U ONbITA AEATEIBHOCTH B IPOLECCE peau3allii OCHOBHBIX HAIpPaBICHUH BOCHUTATEIbHOU
JIEeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

IPAKJaHCKOT'0 BOCIIUTAHUS:

- c(pOPpMHUPOBAHHOCTh TPAKIAHCKOW MO3ZUIIMK YYallerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO WJi€Ha
poccuiickoro o0IIecTBa;

- OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX ITPaB M 00513aHHOCTEN, yBa)KEHUE 3aKOHA U ITPABONOPSIIKA;

- TOTOBHOCTb K COBMECTHOI TBOPYECKOH JIE€ATEIBLHOCTH MPH CO3/1aHUM YYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX Y MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOTMUECKUX 3KCIIEPUMEHTOB;

- CIIOCOOHOCTD ONPEAETATh COOCTBEHHYIO MO3HIIMIO 110 OTHOUIEHHUIO K SIBICHUSIM COBPEMEHHOMN KU3HU
1 OOBICHATH €€;

- YMEHHUE yYUTHIBaTh B CBOMX JAECUCTBHUIX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aUMOJIEHCTBUS JIOAEH
C pa3HbIMU YOEXKJIEHUSMU, KYJbTYPHBIMH LIEHHOCTSIMUA U COLIMATIbHBIM IOJIOKEHNEM;

- TOTOBHOCTb K COTPYJHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJHEHHsI YUEOHBIX, I03HABATEIbHBIX U
HCCJIEIOBATENIbCKUX 3aJa4, YBAXXUTEJIbHOE OTHOLIEHHWE K MHEHHUIO OINIOHEHTOB NpPHU OOCYXKIEHUU
CIHIOPHBIX BONPOCOB OMOJIOTHMUYECKOTO COJCPKAHNUS;

- TOTOBHOCTh K TYMAHUTAapHOU M BOJIOHTEPCKOM JIEATEIbHOCTH;

MaTPUOTUYECKOTO0 BOCIIUTAHUS:

- ¢(hOPMHUPOBAHHOCTDh POCCHUUCKON TPaXKTAHCKOW MICHTHUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepes, PONMHOMN, TOpAOCTH 3a CBOM Kpal, CBOIO Poauny, CBOM S3BIK
U KYJIbTYpY, IPOILJIOE U HACTOALIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOLIECHUE K IIPUPOJHOMY HACIIEIUIO U MaMATHUKAM IPUPOJIBI, JOCTHKEeHUSAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

- CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUHCKUX YUEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHH,
MOHMMAaHNE 3HAYeHMsI OMOJIOTUH B MTO3HAHUH 3aKOHOB IPUPOJIbI, B KU3HH YEJIOBEKa U COBPEMEHHOTO
00111eCTBA;

- ujeliHasg yOoeXIEHHOCTb, TOTOBHOCTh K CIIy’KeHHI0 OTeuecTBY M €ro 3alluTe, OTBETCTBEHHOCTH 3a
€ro cyns0y;



JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:
- OCO3HAaHHE JYXOBHBIX LICHHOCTEH POCCUIMCKOTO HApOJa;
- ¢(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TOBEICHUS;
- CIOCOOHOCTh OLIEHHMBAaTh CHUTYalMI0 U INPUHUMAThb OCO3HAHHBIC PEUICHMS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
- OCO3HAHKE JJMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUMBOTO OYAYIIETo;
- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSAM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSTUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;
3CTETUYECKOTIO BOCIIUTAHHUSL:
- 3CTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOI'O TBOPUECTBA,
CHOpTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHI;
- IOHUMAHKUE SMOLUMOHAIBHOIO BO3JAEHCTBUS JKUBOM IPUPOBI U €€ HEHHOCTH;
- TOTOBHOCTb K CAMOBBIPQXKCHHUIO B DPA3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE IIPOSIBIATH KadecTBa
TBOPYECKOM JINUHOCTH;
(U3MIECKOTO BOCIIUTAHUS:
- NOHMMaHHE M peaju3anusi 3740pOBOro M Oe3omacHOro obpa3a >KHU3HM (340pOBOE MHUTaHUE,
coONI0ZICHNE TUTMEHMYECKUX MPaBWJI U HOPM, COAJTaHCUPOBAHHBIA PEXHUM 3aHATHH U OTIbIXa,
perynsapHas ¢pu3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UUECKOMY M NICUXUYECKOMY 3/I0POBBIO;
- TMOHUMAaHUE IIEHHOCTH NPaBWJI WHIAWBUAYAIBHOTO M KOJUIEKTHUBHOTO O€30MacHOTrO MOBEACHUS B
CUTYyalUAX, YTPOXKAKOLUX 3J0POBBIO U KU3HU JIIOJIEH;
- OCO3HaHHE IMOCJIEICTBUN U HENPUATUE BPEIHBIX MPUBBIYECK (YHOTPEOIEHUS alKOTOJIsl, HAPKOTUKOB,
KYpEHHUs);
TPYZIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTB K TPYZy, OCO3HaHHE IEHHOCTH MacTEePCTBa, TPYI0IO0HE;
- TOTOBHOCTb K QKTUBHOM JI€ATE€IbHOCTH TEXHOJIOTMYECKOM U COLMAIIbHOW HaIpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TAKYIO AESITEIbHOCTD;
- MHTEpeC K pa3IuyHbIM cepaM npodeccuoHANbHON NeSTEIbHOCTH, YMEHUE COBEpPIIATh OCO3HAHHBII
BBIOOp Oymymiei mpodeccuu u pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHbI;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH )KU3HU;
9KOJIOTUYECKOIO BOCITUTAHMUSL:
- KOJIOTMUYECKH 11€J1IecO00pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOYHMUKY KU3HU Ha 3eMJiie, OCHOBE €€
CyILIECTBOBAHUS;
- TIOBBIIIEHUE YPOBHS KOJIOTUYECKON KYyJIbTYpPbl: MPUOOPETEHHE OMbITA IUNIAHUPOBAHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCIIEICTBUM JIJIS1 OKPYXKAIOIIEH CPENbL;
- 0CO3HaHMeE INT00ANBHOTO XapakTepa 3KOJOTMUECKUX MpoOIeM U MyTel UX pelIeHus;
- CHOCOOHOCTh HCIOJIB30BaTh NpUOOpETaeMble MpPH U3yUYE€HUU OHOJIOTWM 3HAHWS U YMEHHS IpHU
peleHnH MpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPHPOJIONOIB30BaHIEM (COOIIOJICHHE MPAaBUI
MIOBEJICHUSI B IIPUPOJE, HANPABICHHBIX HAa COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAX, OXPaHy BHUJOB,
IKOCHCTEM, Orochepsl);
- AKTHUBHOE HENPUATHE ACHUCTBHUH, NMPUHOCAIIMX BpEI OKPYXKAlOIIEed NPUPOJHOW Cpele, yYMEHHE
IPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJIOTMYECKHE IMOCIEICTBUS NPEANPUHUMAEMbIX IEHCTBUN U
Mpea0TBpalaTh UX;
- HaJIMYME Pa3BUTOrO KOJOTMYECKOIO MBIIUIEHUS, DKOJIOTHUECKON KYJIbTYphI, OIBITA IEATEIbHOCTH
DKOJOTMYECKOM  HANpAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBAaTbCS HMMH B  ITO3HABATEIIBHOW,
KOMMYHHMKAaTUBHOW M COLMAIIbHOM MPAKTHKE, FTOTOBHOCTU K YYacCTHIO B IPAKTHUECKOH NEATEIbHOCTH
HKOJIOTUYECKOM HAIIPaBICHHOCTH;
LIEHHOCTY HAy4YHOI'O ITIO3HAHMUS:
- chopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0O0IIeCTBEHHOM MPaKTHKH, OCHOBAHHOT'O Ha JUAJIOTe KYJIbTYpP, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MHDE;
- COBEpLICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYpPbl KaK CPEICTBA B3aUMOACUCTBUS MEXIY
JIIOJIbMU U TTO3HAHUS MUPA;
- IOHMMaHUe CTIeU(pUKN ONOJIOTUH KaK HayKH, OCO3HAaHUE €€ PO B (JOPMUPOBAHUU PALIIOHAIEHOTO
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HAYYHOTO MBIIUICHUS, CO3IaHUH I[EIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €AHHCTBE
MPHUPOJIBI, YEIIOBEKAa M OO0INECTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M PENICHUH MPOoOsieM
COXpaHEeHHsI TPUPOTHOTO PAaBHOBECHS;

- yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHUHU IS COBPEMEHHOM IMBUIIM3AIUU: OOCCIICYCHUS] HOBOTO
YPOBHSI Pa3BUTUSl MEIUIMHBI, CO3JAHHs TIEPCIICKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHble TpPOOJIEMBbI pa3BUTHUS YEIIOBEYECTBA, IIOMCKA TMYTeH BBIXOJAa W3 TJI00ATBHBIX
9KOJIOTUYECKHUX MpoOJeM W oOecreueHHsl Nepexoia K YCTOHUMBOMY pPa3BUTHIO, PalMOHATBHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

- 3aMHTEPECOBAHHOCTH B IMOJYUYCHUH OMOJIOTMYECKUX 3HAHWHU B IIEIISIX MOBBIMICHUS OOIIEeH KYJIbTYPHI,
€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH KaK COCTABHOM YacTH (DYHKIIMOHAILHOW I'PAMOTHOCTH YYaIlHXcCs,
dbopMupyeMOii IPU U3ydeHUU OUOJIOTHH;

- TIOHUMaHHUE CYITHOCTH METOJOB IO3HAHUS, MCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTB
UCIIOJIb30BaTh TIOJy4aeMble 3HAHUS Ui aHAIM3a W OOBSICHEHHS SIBIICHUH OKPYKAIOIIErOo MUpa U
NPOUCXOJIINX B HEM U3MEHCHUH, YMEHHE JelaTh 00OOCHOBAHHbBIC 3aKIFOUCHHS Ha OCHOBE HAayYHBIX
(aKTOB ¥ IMEIOIIUXCS TaHHBIX C IEIBIO MOJIYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

- CHOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHWS JUIA PEUICHHs MpodiieM B
PCATBbHBIX KU3HCHHBIX CUTYAIUsX;

- OCO3HAaHWE IICHHOCTM HAy4YHOH JEATEIbHOCTH, TOTOBHOCTh OCYIICCTBJIATH IPOCKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

- TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHHIO, K aKTHBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMH IMOTPEOHOCTSIMH.

B mporiecce qocTHKeHUs JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS 00YYAFOIIUMUCS IIPOTPAMMBI 10
Owonornu Ha YpOBHE CpeiHero oOmero oOpa3oBaHUS Yy YYAIIUXCS COBEPUICHCTBYETCS
SMOLMOHAJIBHBIN WHTEIUICKT, TPEAIOIaratonuil chOPMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKIIIOYAIOIIETO CIIOCOOHOCTh IMOHMUMATh CBOE SMOLMOHAIBHOE COCTOSHHUE, BHUICTH
HAIpPaBJICHUS PA3BUTHUSI COOCTBEHHON 3MOIMOHAILHOU Cepbl, ObITh YBEPECHHBIM B ce0e;

- caMOperyJTUPOBaHUs, BKIFOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 32 CBOE
MIOBEJICHHE, CITIOCOOHOCTh aIalTUPOBATHCS K SMOILMOHAIBHBIM W3MEHEHUSM M MPOSBISATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

- BHYTpPEHHEW MOTHUBAIlMH, BKIIOYAIONIEH CTpEMIIEHHWE K JOCTIKEHHUIO LIeTH U YCIeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATh, HCXOJIS U3 CBOMX BO3MOKHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CTOCOOHOCTh TOHUMATh AMOILMOHAIIEHOE COCTOSIHUE APYTUX, YUUTHIBATH €TO
IIPH OCYIIECTBIICHUY KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO M COTICPEKMBAHUIO;

- COI[MANIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHHUS C JPYTHMH JIIOJIEMU,
3a00THTHCS, TIPOSIBIIATH UHTEPEC M pa3peIiaTh KOHPIHKTHL.

MeTtanpeaMeTHble pe3yJIbTAThI

MertanpeameTHble pe3yiabTaThl OCBOCHUSA ydeOHOro mpeameTa «buonorus» BKIIOYAIOT:
3HAUYUMBIC JIJIs1 (DOPMHUPOBAHKSI MUPOBO33PEHUS YUANINXCS MEKIUCIUILUIMHAPHBIE (MEXKIIPEIMETHEIC)
oOlIeHayYHbIE TIOHATHSA, OTPAKAIOIIUE IEIOCTHOCTh HAYYHON KapTHHBI MHUpa U CeIU(PUKY METOIOB
MO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEMISCTBO, SHEPTHUS, SIBJICHHE, IPOIIECC, CUCTEMA,
HAy4YHBIA (pakT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS, UCCIeI0BaHUE, HAOIIOIeHHE,
U3MEpeHHe, SKCIePUMEHT W JPYTHWX), YHUBEpCaIbHbIC Y4YeOHBIC JAeWCTBHs (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC,  PETYNATHBHBIE), oOecneunBaromme  ¢GopMuUpoBaHUe  (PYHKIIMOHATHHON
IPaMOTHOCTH H CONUAIBHOW KOMITETCHIIUU YYalIUuXCs, CIIOCOOHOCTh YyYaIlUXCs HCIIOIb30BaTh
OCBOEHHBIE MEeKIUCIUILTHHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS ¥ YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS
B [TI03HABATEJILHOW U COLUAIBHON IPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS IPOTPAMMEBI CPETHETO OOIIET0 0OPa30BaHUS TOJKHBI
OTpaXkaTh:

OBnazneHne yHUBEPCAIBHBIMHU Y4eOHBIMU MTO3HABATETbHBIMU JCHCTBUSIMHU:

0a30BbI€ JIOTHYECKHE TEHCTBHS:
- CaMOCTOSTENBHO (POPMYITUPOBATH U aKTyalTU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
- HCIIOJIB30BAaTh TPH OCBOCHHWM 3HAHWK MPUEMBI JIOTHYECKOTO MBINUICHHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUsI, Kiaccudukaimm, 0000IIeHNs ), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATUN (BBIACIATH
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UX XapaKTepHbIE IPU3HAKHU, YCTAaHABIMUBATh CBSI3U C APYTUMHU MTOHIATUSAMHU);
- ONpENeNATh LENU NESATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HX JOCTHKCHHS, COOTHOCHUTH
pEe3yAbTAThl AESITENBHOCTH C IIOCTABICHHBIMU LIESIMHU;
- UCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS U1 O0BSICHEHUS (PAKTOB U SIBIICHHUH KUBOW MPUPOJIBI;
- CTPOUTb JIOTUYECKUE PACCYXAEHUS (MHIYKTUBHBIC, JEIyKTHBHbIE, I10 aHAJOI'MM), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SBICHUSAX, (HOPMYyTUpOBaTh BBIBOABI U
3aKJIIOYECHHUS;
- IPUMEHATh CXEMHO-MO/IEJIbHBIE CPEACTBA AJIs PEACTABIEHUS CYIIECTBEHHBIX CBSI3€H U OTHOILIECHUMN
B H3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTaX, a TaKkKe MPOTUBOPEUUH DPA3HOTO POJA, BBISABICHHBIX B
Pa3IMYHBIX HHPOPMALMOHHBIX HCTOYHHUKAX;
- pa3pabarbiBaTh IJIaH pEIICHHs MPOOJIEMbl C Y4ETOM aHAIM3a HMEIOIIMXCS MaTepUaNbHBIX U
HeMaTepHUaIbHbIX PECYpPCOB;
- BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLEHUBATh
PHCKH ITOCIIEICTBUI IeATEIbHOCTH;
- KOOPAMHUPOBATH M BBHIIOIHATH pabOTy B YCIOBHUSAX PEaIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICICTBHUS;
- pa3BUBaTh KPEATUBHOE MBIIIUICHHUE MTPH PEIICHUN )KU3HEHHBIX MPOOIIEM;

0a30BbIe UCCIIE0BATENbCKUE JICHCTBUS:
- BJIQJIETh HaBBIKAMM Y4YEOHO-HCCIIENOBAaTENbCKOM M TPOEKTHOM JESTENbHOCTH, HaBbIKAMU
paspenieHuss mpobiem, 007aaaTh CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOMCKY
METOJIOB PELICHUsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3IMYHbIX METO/I0B MIO3HAHMUS;
- MCII0JIb30BaTh PA3JIMYHbIE BU/IbI IEATEILHOCTH IO MOJIyYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIIpEeTaliH,
IpeoOpa3oBaHUI0 U NMPUMEHEHHUIO B yUEOHBIX CHUTYalUsX, B TOM 4YMCJIE€ IPU CO3JaHUM Y4EOHBIX U
COLMAJIbHBIX IPOEKTOB;
- (QopMHpOBaTh HAy4YHBIH THUN MBIIUICHHUS, BIAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
HOHATUSAMH U METOAAMU;
- CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3314l B 00pPA30BATEIBHOMN NEATEIFHOCTH M JKU3HEHHBIX
CUTYyalLUsX,
- BBIABJIATh NPUYMHHO-CIICJCTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/ady, BBbIIBUraTh TUIIOTE3Y €€
peleHHs], HaXOUTh apryMEHThI I JI0Ka3aTesIbCTBA CBOMX YTBEP)KICHMH, 3a7aBaTh HmapaMeTpbl U
KPUTEPHH PEUICHHUS;
- aHAJIM3MPOBATH TOJYYEHHBbIE B XOJ€ PELICHMs 3aJaud pPe3yJbTaTbl, KPUTUYECKU OLIEHWBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;
- OCYUIECTBJIATh IIEJICHANpPABICHHBIA TOUCK TME€peHoca CpEeACTB M CIOCOOOB JEHCTBUS B
npohecCHOHANBHYIO CPey;
- YMETbh NIEPEHOCUTh 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTei;
- BBIJIBUTATh HOBBIE WJEHW, MpeAjaraTb OpUTHHAIBHBIE MOJIXOABI U PEHICHUS, CTAaBUTh MPOOJIEMBI H
3aJauu, JIOMyCKaloIl1e albTepHAaTUBHbIE PEILICHMS;

pabora ¢ nHpopmanuen:
- OPHEHTUPOBATbCA B PA3JIMYHBIX MCTOYHHMKAX HMH(opManuu (Tekcrte yuyeOHOro mocoOusi, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHUYECKUX CIOBAPSAX U CIIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEepHETE), aHATU3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U (HOPM MpECTaBICHHS, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;
- (hopMyIHPOBAThH 3aMPOCHl M MPUMEHSATH Pa3IMUHbIE METOJIBI IIPU MOUCKE M 0TOOpe OMOIOTHYECKOM
nHpopmaIuu, HeoOX0IMMOM TSI BBIMTOJTHEHUST yIeOHBIX 3a/1a4;
- npuoOperaTb  ONBIT  HUCMOJb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;
- CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBieHHs] OHOJIOrHmyeckord HHpOpMaIuu
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYToe);
- MCIIOJIb30BaTh HaYYHBIM S3bIK B KAaueCTBE CPEACTBA MpH padoTe ¢ OMoJoruueckoi MH(opMarmei:
NPUMEHSTh XUMHUYECKHe, (U3NYecKue ¢ MaTeMaTUYecKue 3HaKM M CHMBOJBL,  (HopMyIsbl,
ab0peBHaTypy, HOMEHKJIATYPY, UCIOIB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA
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HaTJIsJHOCTH;
- BJIQJIeTh HABBIKAMH DACMO3HABAHUS M 3aAIUTHl HMH(pOpMAMK, WH(POPMAIMOHHON OE30MaCHOCTH
JMYHOCTH.

OBnazneHue yHUBEpCaJIbHBIMUM KOMMYHUKATUBHBIMU JI€HCTBUSMU:

oO1ieHue:
- OCYHIIECTBJISATH KOMMYHHKALIMM BO BCEX cdepax >KU3HU, aKTHMBHO y4acTBOBATh B JMAIOTe WM
JUCKYCCHM IO CYLIECTBY 0OCYyKIaeMoil TeMbl (YMEHME 3a/laBaTh BOIPOCHI, BbICKA3bIBaTh CYXKJIECHUS
OTHOCHUTEJIBHO BBIIIOJHEHMSI MpeljlaraéMoi 3ajJaud, YYMTHIBaTb MHTEPECHl U COIIACOBAaHHOCTH
HO3ULMHI IPYTUX YYaCTHUKOB JUAIora UM JUCKYCCHH);
- pacno3HaBaTh HeBepOaJIbHBIE CPEICTBA OOLICHMs, IIOHUMATh 3HAUYEHUE COLMAIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTYyallui, yMeThb CMr4aTb KOH(MJIHMKTHI U BECTH
IIEPErOBOPBI;
- BIIQJIETh PA3JIMYHBIMH CIIOCOOaMU OOIICHHS W B3aMMOJEHCTBHS, NMOHMMAaTh HAMEPEHUS IPYTUX
JroeH, TpOSBIATH YBKUTEIBHOE OTHOIIEHHWE K COOECeIHUKY M B KOPpPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;
- pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

COBMECTHAs JESATENIbHOCTD:
- MOHMMATh U HUCIHOJb30BATH MPEUMYILIECTBA KOMAaHAHON M MHIMBUAYAJIBbHOW pabOThI IPH PELICHUU
Ounosornyeckoil mpoOseMbl, OOOCHOBHIBATH HEOOXOAMMOCTh NPUMEHEHHS TPYNIOBBIX (oOpM
B3aMMO/JICICTBUS IPU PELICHUU Y4eOHOH 3a1a4H;
- BEIOMPATh TEMATUKY U METOBI COBMECTHBIX ACUCTBUI ¢ yUETOM OOIIMNX MHTEPECOB U BO3MOKHOCTEH
KQ)KI0r0 WIEHA KOJIJICKTUBA;
- IPUHUMATb LIEJIU COBMECTHOM N1€ATENbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH JEHCTBUS MO €€
JOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHUCTBUM, PAcCHpelesATh POJIM C y4ETOM MHEHUH YYacCTHHKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOU pabOThI;
- OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KaXJOro Y4acTHMKAa KOMaHIbl B OOLIMH pe3yabTaT Io
pa3paboTaHHBIM KPUTEPUSIM;
- IpeAJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UECH C TO3ULUU HOBU3HBI, ODUTHHAIIBHOCTHU, IIPAKTUYECKON
3HAUYUMOCTH;
- OCYIIECTBIATh IIO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IMYHBIX CUTYalUsAX, HPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYISITUBHBIMU JEHCTBUAMMU:

caMOOpraHu3aLus:
- UCIOJb30BaTh OMOJIOTWYECKUE 3HAHUS JUISL BBIABIEHHUS MPOOJEM M MX PELICHUs B >KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;
- BEIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHUH 1I€JIEBbIE€ U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSAX
Y TIOCTYTIKaX MO0 OTHOLIEHUIO K )KUBOW MPHUPOJIE, CBOEMY 370POBbIO U 30POBbIO OKPY’KAIOIIHUX;
- CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATEIbHYIO JEATENBHOCTD, BBIABIATH MPOOJIEMbI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON JESATENbHOCTH U )KU3HEHHBIX CUTYALIUAX;
- CaMOCTOSITENIbHO COCTaBJIATh IUIAH pelIeHHs MNpobJeMbl ¢ Y4ETOM HMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
- paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUN;
- ZlenaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
- OLICHUBATh MPUOOPETEHHBIHN OMBIT;
- crocoOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW IPYAMIUMHN B Pa3HbIX OONACTSIX 3HAHU,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBI YPOBEHD;

CaMOKOHTPOJIb!
- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B 1€ATEIHHOCTh, OIIEHUBATh COOTBETCTBHE
pE3yJIBTAaTOB LIETAM;
- BIQJIeTh HaBbIKAMHU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX JEUCTBUH U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3YyIbTaTOB M OCHOBAHH, UCIOJIb30BaTh NMPUEMBI pedieKCUn s
OLICHKH CUTYyalllH, BHIOOpPA BEPHOTO PEILIECHUS;
- OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
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- IPUHUMATh MOTHBEI M aPTYMEHTHI IPYTUX MPH aHAIN3E PE3YIIbTAaTOB ACATEIBHOCTH;
MPUHSTHS ce0s U IPYTHX:

- IPUHUMATH ceOs, TOHUMAsi CBOM HEJAOCTATKH U JIOCTOMHCTBA,;

- IPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHX MIPH aHAIH3E PE3yJIbTaTOB JACITCIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIUOKY;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIMH JIPYTOr0 YeIOBEKA.

IIpeameTHbIe pe3yabTaThl

[IpenMeTHbie pe3yiabTaThl OCBOCHHs yueOHOro mpeamera «buonorusi» B 10 kiaacce HOIKHBI
OTpaXkaTh:
- ¢(OPMHPOBAHHOCTh 3HAHHMI O MECTE M POJIM OMOJIOTUH B CUCTEME HAayYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAYYHOIO
MHUPOBO33PEHUS, O BKJIAJEC POCCHUICKMX U 3apyOeKHbIX YYEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(GyHKIIMOHAJIBLHON IPaMOTHOCTH Ye€JIOBEKa sl pEIICHUS )KU3HEHHBIX 3a/1a4;
- YMEHHE PacKpbIBaTh COJIEpKaHNe OMOJOTHUECKUX TEPMHUHOB U MOHSATHN: KU3HB, KIETKa, OPraHu3M,
MeTabonr3M (0OMEH BEIIECTB M IPEBPAICHHE SHEPIHH), TOMEOCTa3 (caMoperyssius), ypoBHEBas
OpraHu3aisi JKMBBIX CHCTEM, CaMOBOCIPOW3BEICHHE (PETpOAYKIHs), HACIEICTBEHHOCTH,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;
- YMEHHE H3JIarath OHMOJOTHMYECKHE TEOpUHu (KIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, LIEHTPAIbHAS
JIoTMa MOJIEKYJsIpHO# O6uonorun), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u y4denus (o
LEHTPax MHOrooOpa3usi U IPOUCXOXKACHUS KyJIbTypHbIX pactenuit H.M. BaBuiosa), onpenensts
TPaHULBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;
- YMEHHE BIIQJIETh METOJaMH HAyYHOTO TO3HAaHUS B OMOJOTHH: HAONIOCHHE M ONMUCAHUE KHBBIX
CUCTEM, TMpOILIECCOB W SBICHUHN, OpraHu3alus U TMPOBEACHHE OUOJIOTMYECKOTO JKCIEPUMEHTA,
BBIJIBUKCHUE THUITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCICTyeMbIMH BETMYMHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3yJIbTATOB, HCIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENIaTh
BBIBOZIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;
- yYMEHHE BBIICNATh CYIIECTBEHHBIE TMPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U OSYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB M
NpEeBpallieHUs] PHEPTUM B KJETKe, (POTOCHMHTE3a, IJIACTUYECKOI0 U SHEPreTMYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Mei03a, OIUIOJOTBOPEHHS, Pa3MHOXKCHUS, WHAWBUAYAILHOTO pa3BUTHS
opraHusma (OHTOIeHe3);
- YMEHHE NPUMEHATH MOJyYCHHbIC 3HAHUS JIUIsI OOBSICHEHUS! OMOJOTUYECKUX MPOIECCOB U SBJICHUH,
JUISl TIPUHSTHUS IPAKTUYECKUX PEICHUI B TOBCEAHEBHOM JKHU3HU C LIENbI0 o0ecredeHns: 0€30MacHOCTH
CBOETO 3JI0POBBSI M 3I0POBBSI OKPYKAIOUIMX JIFOJIEH, COOJIOJCHNUS HOPM TPaMOTHOTO IOBEIEHHS B
OKpy’Karolled MNpUPOIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BaHUSA JIOCTHKEHUH
COBPEMEHHOM OMOJIOTHU ¥ OMOTEXHOJIOTHH IS PallMOHAIBHOTO MPHPOIOTIONIE30BAHMS,
- YMEHHe pellaTh 3JeMEHTapHble I'eHeTHYEeCKHe 33Jayl Ha MOHO- M JTUTHOpPUAHOE CKpELUBaHMUE,
CIICTIJICHHOE HACJIEJJOBAHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS ISl MPeICKa3aHus
HacJIeI0BaHMsI TPU3HAKOB y OPTaHU3MOB;
- YMEHHE BBINOJHATH JJAOOpPATOpHbIE M MpaKTUYECKue paldoThl, cOONI0aTh IMpaBuia MpH padore ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYIOBAHUEM;
- YMEHHUE KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATH HHPOPMAIIUIO OHOIIOTUIECKOTO COACPIKAHUS,
BKJIIOYAIOIYI0 TICEBJOHAYYHbIE 3HAaHUS M3 pPa3IMYHBIX HCTOYHUKOB (CpEeICTBa MacCOBOM
WHPOPMAININHN, HAYIHO-TIONYJISIPHBIE MaTEPUAIIbI), STHIECKHAE aCTIEKThl COBPEMEHHBIX MCCIIETOBAHHIA B
O6uonoruu, MeauIrHe, OMOTEXHOJIOTHH;
- YMEHHE CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as OMOIOTHYECKYIO
UH(POPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar OHMOJIO0THH.

[IpenmeTtHble pe3ynbTaThl OCBOeHHs yyeOHoro mpeamera «buonorus» B 11 kiiacce JTOJIKHBI
OTpaXKaTh:
- c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJHM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHMHbBI MHpa U HAYYHOIO
MHUPOBO33PEHUS, O BKJIAJE POCCHUICKMX U 3apyOeXHbIX YYEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH,
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(GyHKIIMOHAIBHOW TPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUS )KU3HEHHBIX 3a71a4;
- YMEHHME pAacKphIBaTh COJCpXKAaHWE OHOJIOTMYECKMX TEPMHUHOB W TOHATHI: BHUJ, MOIYJISAIMS,
reHo(OH I, ABOIONHUSA, ABMIKYIIHE CUIBI ((HaKTOpPBI) SBOJIONHH, MPUCIOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, 3KOJIOTHYECKHE (aKTOPHI, IKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI,
[eNU MUTaHUs, SKOJIOTHYecKas mupamMuaa, OruoreoueHos, ouocdepa;
- YMEHHE H3Jarath OuoJormuecKkue Teopuu (dBoironroHHass Teopust Y. JlapBuHa, cuHTeTHYecKas
TEOpHsl SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxonactsa K.M. bapa, uepenoBanus
TJIAaBHBIX HanpaBieHuid u myteid sBomroruu A H. CesepiioBa, yuenus o 6uocdepe B.U. Bepuaackoro),
OTIPEeIIATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
- YMEHHE BIIaJIeTh METOJaMU Hay4yHOrO MO3HAHUS B OHMOJOTMH: HAOIIOJIEHUE W ONUCAHHE >KUBBIX
CHCTEM, TpPOLIECCOB U SIBICHUW, OpTraHM3allusl M MPOBEJCHHE OHOJIOTMYECKOrO HKCIEPUMEHTA,
BBI/IBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY MCCIEAYEMBIMHU BEJIMYMHAMH, OObSICHEHUE
MOJYYEHHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUIl M 3aKOHOB, YMEHHE JeNaTh
BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX Pe3yIbTaTOB;
- YMCHHE BBLICTATH CYIIECTBCHHbIE TPU3HAKA CTPOCHHUS OHOJOTHYECKMX OOBEKTOB: BHJIOB,
MOMYJISIIIUMA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOr€OIEHO30B U IKOCUCTEM, OCOOCHHOCTHU
NPOIIECCOB:  HACTEICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa, BHI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUSL SKOJIOTHYECKHX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M MOTOKAa SHEPTMH B JKOCHUCTEMAaX, AHTPOIOTCHHBIX W3MEHEHHMH B JKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B 6rocdepe;
- YMEHHE NPUMEHATH MOJyYCHHbIC 3HAHHS NIl OOBSICHEHHSI OMOJIOTUYECKUX TPOLIECCOB M SIBICHUM,
JUTSL IPUHATUS MPAKTUYECKUX PEUICHUI B MOBCEAHEBHON JKU3HHU C IIeJIbI0 o0ecrieueHus 0e30MmacHOCTH
CBOETO 3JI0POBBSI M 3I0POBBSI OKPYKAIOUIMX JIOJEH, COOJIOJCHNS HOPM T'PaMOTHOTO IOBEICHHS B
OKpYXarolled NpPUPONHON cpene, TNOHMMaHUE HEOOXOAUMOCTH WCIOJIb30BAHUSA JOCTHIKCHUN
COBPEMEHHOM OMOJIOTHH /ISl pAllHOHAIEHOTO MTPUPOAONIOIB30BAHNUS;
- YMEHHE pellaTh 3JIEMEHTapHbIE OMOJIOTMYECKUE 3a7aud, COCTABJIATh CXEMBbl MEPEHOCA BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);
- YMEHHUE BBINOJHATH JTAOOpPATOpHbIE M MpaKTHUYECKHUE PaldOoThl, COONMIOAATh IMpaBUia MpH padore ¢
y4eOHBIM 1 JJaOpaTOPHBIM 000PYIOBAHUEM;
- YMEHUE KPUTHUYECKU OLEHUBATh M MHTEPIPETUPOBATh HHPOPMALIUIO OMOJIOTHYECKOTO COAEpIKaHUs,
BKITIOYAIOIYI0 TICEBJIOHAYYHBIE 3HAaHUS W3 PA3IMYHBIX HCTOYHUKOB (CpelICcTBAa MacCOBOM
UHpOpPMAaLlUY, HAYYHO-TIOMYJIIPHBIE MaTepuajbl), paccMaTpuUBaTh TIJIO0AJBHBIE HKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

- YMEHHUE CcO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOIIEHHUsI, 0000111asi OMOIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh TOHATHIHBIN anmapar OMOJIOTHH.

3. TemaTnyeckoe NIIAHUPOBAHHE

10 knace
N KosanyecTBo 4acoB Bcero
I /;1 HaumenoBaHue pa3jgenoB H TeM NPOrpaMMbI Beero Kourpoabubie | IlpakTnueckue
padoThI padoThI
1. | buosorus kKak Hayka 2
2. | )KuBble cUCTEMBI U X OpraHu3alus 1
3. | XuMHYeCKH COCTaB M CTPOEHHUE KIETKU 8
4. | Xu3HenesTenbHOCTh KIIETKH 6+1
PasmHOXEeHME W WHAWBHIyalbHOE  pa3BHUTHE | 5

> OpraHu3MOB
6. | HaciencTBeHHOCTh M HI3MEHYHBOCTH OPTaHU3MOB 8
7. | Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJOTHH 3

PesepBHOE Bpems 1

Obu1ee KOJTMYECTBO YACOB 110 MPOrpamMme 34 0 4
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11 kaace

N KoanuecTBo 4acoB Bcero
u /;1 HaunmeHnoBaHue pa3aejioB H TeM IPOrPaMMBbI Beero Konrponbnsie | IIpakTHueckue
padoThI padoThI
1. | DBosmonmMoHHast OUOJIOTHS 9
2. | Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU HA 3eMIe 9+1
3. | Opranu3msl 1 OKpy’Karomias cpejia 5
4. | CooOmiecTBa U 9KOJIOTUICCKHE CUCTEMBI 9+1
Pe3epBHOe Bpems 2
OO611ee KOTMYECTBO YacOB MO IpOrpamMme 34 0 2,5

4. Conep:xkanue ydeOHOro nmpeamera

10 kaace
(34 yaca)

Tema 1. Buosorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHMOJOTHMM C OOIIECTBEHHBIMHU, TEXHUYECKHUMH U JPYTHMMH
€CTCCTBCHHBIMU HayKaMu, Quiocoduel, 3TUKOH, OSCTETHKOW W TmpaBoMm. Pomb Owonorum B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeToapl NO3HAHUS JKUBOM MpHUpOAbl (HAOJIOIEHUE, SKCIIEPUMEHT, ONHMCAaHUE, HU3MEpPEHUE,
KJaccu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX).

JeMoHcTpanuu:

[Hoptpetsr: Y. lapeun, I'. Menaens, H.K. Konbuos, k. Yorcon u ®@. Kpuk.

TaOnuie! u cxeMbl: «MeTo1bl TO3HAHUS )KUBON PUPOJIBI».

JIaGopaTopHble U MTPaKTUIECKHE PabOTHI:

[Ipaktuueckast padora Nel. «lcmnonb3oBaHWe pa3iaMYHbIX METOJOB IPH  HU3YYEHHUHU
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA

JXusble cucteMsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouoioruu. OTiIindue KHUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMocucTeM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alUN OMOCHCTEM: MOJIEKYJISIPHBIi,

KJICTOYHEIH, TKaHEBEIH, OpraHU3MEHHBIMH, MOMYJISIUUOHHO-BUIOBOM, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT), OHOC(HEPHBI.
JeMoHcTpanmu:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKU KHU3HU», «Y POBHU OPTaHU3ALMH KHUBOH IPUPOIBD».

Ob6opynoanue: monaens mosekyinsl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMHUECKUH COCTaB KIIETKH. XWMHUYECKHE DIIEMEHTHI: MaKpPOIJIEMEHTHI, MHUKPOAJIEMEHTEHI.
Bona 1 MuHepanbHble BelecTBa.

OyHKIUN BOABI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loqaepikanie 0cCMOTHYECKOTo OasiaHca.

benku. CoctaB u cTpoeHne OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumMble u
3aMEHHMbIE aMUHOKHCIOTH. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPHI O€ITKOBOH MOJIEKYIIBI
(mepBUYHas, BTOPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTYypa). XUMHUECKHE CBOICTBa OENKOB.
buonornueckne QyHKIMN OSIKOB.

@depMeHTHl — Ouonorndyeckue Karanuzaropel. CTpoeHHe (QepMeHTa: aKTUBHBIA IEHTP,
cyOctpatHas cneuuduuHocTtb. Kodepmentsl. Buramunbl. OTinuus GepMEHTOB OT HEOPraHMYECKHX
KaTaJIu3aToOpOB.

VYrneBonpl: MOHOcaxapuabl (TJIFOKO3a, puOO3a M Je30KcHpr003a), aucaxapuabl (caxaposa,
JaKTO3a) U MoJcaxapuabl (KpaxMall, TIMKOTeH, 1eJUTi0I03a). buonoruueckue GpyHKIUHN yriIieBOAOB.
Jlununel: Tpurnuuepuasl, Gochomunuasl, crepouasl. ['napodunbHO-ruAPOoPOOHBEIE CBONCTBA.
Buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB W JIMIUAOB KaK HMCTOYHHUKOB
SHEPIHH.
Hyxneunosbie kucnotsl: JJHK n PHK. Hykneotunpl — MOHOMEpBl HYKJIEMHOBBIX KHCIOT.
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Crpoenue u pyakuuu [JHK. Ctpoenne n dpynkuuu PHK. Buast PHK. AT®: ctpoenune u hpyHKIMH.

[utonorus — Hayka o kierke. Kinetoynas Teopust — mpuMep B3aMMOACHCTBHS uaei U (pakToB B
Hay4YHOM I[TO3HAHUHU. MeTObl N3yUEHUs KIETKH.

Knerka xak nenoctHast >kuBas cucrema. OOIMe MpHU3HAKH KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosiekyibl JJHK kak renernueckumii amnmapar, cucTemMa CHHTE3a Oeka.

Tunsl  KJIETOK: JyKapuoTuMdeckas U IpokapuoTuueckas. (OcCOOEHHOCTHM  CTpPOEHUs
nmpokaproTuueckor kietku. Kiterounas crenka Oakrtepuit. CTpoeHHE 3YKApUOTHYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOUHAs CTEHKa, TJIMKOKAJIUKC, UX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoiictBa u ¢yHkuuu. Luromnasma u  e€ oOpraHouibl.
OpnomemOpanubie opranounsl kietku: OIIC, ammapar ['ombmxu, nmzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHU, IIacTuabl. lIponcxokieHne MUTOXOHIpUN M IiacTuia. Buasl
wiactua. HememMOpaHHbIe OpraHOUIBI KIETKU: pUOOCOMBI, KJICTOYHBIN HEHTpP, HEHTPHOJIN, PECHUYKH,
KryTuku. OyHKIIMU OpraHOUI0B KJIETKU. BritoueHus.

Anpo — perynsaTopHblii 1eHTp KieTku. CTpoeHue snpa: siiepHas 000J0uKa, KapHuollazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JlemoHcTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. neiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panxnun, K.M. Bap.

Huarpammbl:  «PacnipeneneHre  XMMUYECKMX  DJIEMEHTOB B HEXUBOW  IPUPOJIEY,
«Pacnpenenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuupsr u  cxembl: «llepuoguyeckass TabauMUa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocuuTe3 Oenka», «CTpoeHue Momekynsl Oenkay, «CtpoeHue (epmeHTay,
«Hykneunossie kucinotel. JHK», «Crpoenme wmonekynst ATD», «CrtpoeHune 3yKapuoOTHUYECKOU
KieTkn», «CTpoeHHe KMBOTHOW KIETKH», «CTpoeHue pacTUTENbHOM KIEeTKH», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyIOBaHHE [Jisi TPOBEACHUS HAOIIOACHUM,
U3MEpEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUAIbHBIX KIETOK.

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JlabopatopHas pabota Ne 1. «/3ydeHHWe KaTaqTUTUYECKOW AaKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl)y.

JlabopaTtopHas padota Ne 2. «M3ydeHue CTpoeHHUs KJIETOK PACTECHUHM, KUBOTHBIX M OAKTEPHl
I10JI MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. ’KuzHeneATeJJbHOCTH KJIETKH.

OOmeH BewlecTB, I MeTaboINU3M. AcCUMWIALUS (TUTACTUUECKUH OOMEH) M JTUCCUMMIISIMS
(oHEepreTUYeCKuit 0OMEH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTadomn3Ma. Posih 3aKOHOB COXpaHEHUs
BEIIIECTB M YHEPIUH B IOHUMAHUU METa00IHU3MA.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN U rerepoTpodHbIil. Poibs pepMeHTOB B 0OMEHE BELECTB
Y TIPEBPAILIEHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBasg (a3bl  QorocuHTe3a. Peakuum ¢orocuHTe3a.
O¢ddexTuBHOCT (oTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a A JKM3HU Ha 3emie. BiusHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHHE XeMOCUHTE3a JUTSl )KU3HU Ha 3emIie.

DHepreTudecknii oOMeH B kieTke. Paciieruienne BeliecTB, BBIIEICHUE U aKKyMYJIUpPOBaHUE
SHEPIUu B KJIETKe. DTanbl 3HepreTuyeckoro oomMena. I'mukonus. bpoxxenue u ero Buabl. Kuciaopoanoe
OKHUCJICHHEe, WU KieTouyHoe JbixaHue. OxuciautensHoe (ochopunnupoBanue. IHPeKTUBHOCTH
HHEPreTUUECKOro oOMeHa.

Peaknun marpuunoro cuHTre3a. ['enermueckass wunH(popmanms u JHK. Peammzanus
reHeTHYecKoi wuHpopManuu B KieTKe. ['eHeTHdeckwil KOJ W ero CBONCTBA. TpaHCKpUIIIUS —
matpuuHblii cuHTe3 PHK. Tpancmsmus — OuocuuTe3 Oenka. Otambl TpaHchasuuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xku3Hu — Bupychl. Mcropust otkpeitust Bupycos (/.M. VBaHoBckwuii).
OcoOeHHOCTH CTPOCHMS U KU3HEHHBIHM UK BUpycoB. bakreprodaru. bonesnu pacteHuil, >)kUBOTHBIX
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W 4YeJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc ummynomeduiuta denoseka (BUY) — Bo3OymuTenn
CIINMa. OOparHas TpaHCKpHIILUS, peBepra3a W UHTerpasa. llpoduiakThka pacnpocTpaHEHUs
BUPYCHBIX 3a00JICBaHUH.

JleMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tunsl nuTaHusy, «Metadbonuzm», «MHUTOXOHAPUSY, «IHEPTreTUUECKUM
obmeny, «Xmoporiacty, «Potocunredy», «Ctpoenue JJIHK», «Ctpoenue u QyHKIIMOHUPOBAHHUE T€HAY,
«Cunre3 Oenkay», «['enernuyeckuil kom», «Bupyce», «bakrepuoparn», «CTpoeHHe M >KU3HEHHBIN
nuki Bupyca CIIM/]a, 6aktepuodaray, «Permmukanus JTHK».

O6opynoBanue: momenu-ammmkanun «Yasoenne JIHK wu tpanckpunmms», «buocuHTe3
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBHAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Knerounblii 0uka, WiIM KU3HEHHBIA WK KiIeTkd. WuTepdaza u mwmro3. IIpoueccsl,
nporekaromuye B uHTepdaze. Permmkamms — peakiuss matpuuHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HabOp — KapuoTHIL. JUIITONIHBIA U TallJIOUTHBIA XPOMOCOMHBIE HA0OPHI.
Xpomatuasl. [{lutonornueckue OCHOBBI PA3MHOKEHUS U UHIAUBUYAJIBHOIO PA3BUTUSL OPTaHU3MOB.

Henenue knerkun — muto3. Craguu murtos3a. IIponecchbl, MpOUCXOAIIME HA Pa3HBIX CTaIHIX
MUTO3a. BHOIOrHYecKkuii CMbICI MUTO3a.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: OECrojioe U MoyioBoe. Buabl 6ecrnonoro pa3MHOKEHUS:
JIEJICHNE HaJABOE, IIOYKOBAaHHWE OJHO M MHOIOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHO)KeHue. IcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Craaum wmebiosa. Ilpoieccel, npoucxopsiye Ha craausx Menosa. lloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KUBOTHBIX. [loJoBBIE JKene3bl:
CeMEHHUKH M suyHUKH. OOpa3oBaHHME W pPA3BUTHE IIOJIOBBIX KJIETOK — TrameT (CHepMaTo30H,
ANIIEKIIETKA) — criepMaToreHe3 u oorene3. OCOOEHHOCTU CTPOCHHMS SHUIEKIETOK U CIIEPMaTO30UIOB.
OmnogorBopenue. [laprenorenes.

WuauBuayanbHOe pa3BUTHE (OHTOTeHe3). DOMOpHOHAbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
AMOpPHOHANILHOTO Pa3BUTHS y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJEHHE, TracTpyJslus, OpPraHoOreHes.
[ToctomOpuoHanpHOE pa3BUTHE. THIBI MOCTAMOPHOHAIBHOTO pa3BUTHS: MpsAMOE, HENpsiMoe
(uumHovHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE BBHI3HIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHHUE CEMEHHU, CTaJuU
pa3BUTHSL.

JeMoHcTpanmu:

Tabmuier 1 cxembl: «DopMbl pa3MHOKEHHUS OPraHU3MOBY», «/IBOilHOE OMIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHHil», «BererarnBHoe pa3MHOXKEHUE pacTeHMi», «/leneHue kieTku OakTepHii»,
«CTpoeHne MOoJIOBBIX KIETOK», «CTpoeHne XpoMocoMbly», «Kierounsiii mukny», «Pemnmukanus JJHK»,
«Mwuto3», «Meio3», «lIpsamoe u Hempsmoe pa3BuTue», «l'aMeroreHe3 y MIIEKONMUTAKOIUX H
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30Ubl  MIIEKOIUTAIOLIETO,
«Siueknerka miekonuraromero», «KapuokrnHes B KJIETKax KOpEIIKa JyKa», MArHUTHAs MOJEIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JIaGopaTopHble U MTPaKTUIECKHE PabOTHI:

JlabopaTopuas pabora Ne 3. «HaGmromenne mmuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTh OPraHU3MOB

[IpenMer u 3amaun reHeTUKH. VICTOpUS pa3BUTHS TeHETUKU. Polb UTONOTHH ¥ SMOPHUOIOTHH
B CTAHOBJICHUU FeHETHKHU. Bkitag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE F€HETHKH. MeTo bl
TEeHETUKU (TUOPUIONOTUYECKHM, IMTOT€HETUYECKH, MOIEKYyIsIpHO-TeHeTudeckuit). (OCHOBHBIE
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TE€HETUYECKNE MOHATHUSA. [ eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIIMBaHUM.
3aKOHOMEPHOCTH HACIJIeZIOBAaHUs NMPH3HAKOB, ycTaHOBIEHHBIE . MenneneM. MonoruGpuaHoe

CKpelllMBaHue. 3aKOH eIMHO0-00pa3us THMOpPHIOB IMEPBOro MOKoJeHUs. [IpaBUiIO AOMUHUPOBAHUS.

3aKOH paclleIUIeHHs IPU3HAKOB. I 'nnore3a unctorel ramet. [1ojiHOE U HENOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe — ckpeniyBaHue.  3aKOH ~ HE3aBUCHUMOIO  HAcJE€JOBaHUS  MPHU3HAKOB.
[luToreHeTHUECKUEe OCHOBBI JAWTHOPUIHOTO CKpEIIMBAaHUSA. AHAIM3HPYIOLIEe CKpPELIMBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CuerieHHOE HaclenoBaHue nmpu3HakoB. Pabora T. MopraHa 1o ClEIJICHHOMY HACJIeIOBAaHHUIO
reHoB. HapymieHue cuensieHus TeHOB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHast TEOPHs HACIIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernka nona. XpOMOCOMHOE OIpEAEICHUE Moja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U reTeporaMeTHble Opranu3Mel. HaciienoBanue npu3HaKoB, CHEIJIEHHBIX € IOJIOM.

N3meHunBoCTh. BUIbl N3MEHUMBOCTH: HEHACJIEACTBEHHAs] U HacieACTBeHHas. Ponb cpenbl B
HEHACJICJICTBEHHOW  M3MEHYMBOCTH.  XapakTEepUCTUKa  MOAU(DUKAIMOHHOM  HM3MEHYUBOCTH.
Bapuauvonsslii psn M BapuauvoHHas Kpuas. Hopma peakuuu npusHaka. KonaudecTBeHHbIE U
KaueCTBEHHbIE PU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacnencrtBeHHas, WM TEHOTHUIIMYECKAas, W3MEHYMBOCTh. KOMOWMHAaTHBHAas H3MEHUYHUBOCTH.
Meii03 1 oI0BOM MpoIlecC — OCHOBa KOMOMHATUBHON M3MEHUMBOCTH. MyTallMOHHAs N3MEHYHBOCTb.
Knaccugukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YacToTa M NPUYMHBI MYTaLUH.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHMX pSJAOB B HacleACTBEHHOM u3MmeHuuBoctu H.U.
Basuiosa.

BuesaepHast HaCI€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka wuyenoBeka. Kapuotun dyemoBexka. OCHOBHBIE METOIbl TE€HETUKH YEJIOBEKA:
reHeaorn4ecKuii, OIM3HELOBBIH, IIUTOTC€HETUYECKUI, OMOXUMUYECKUN, MOJIEKYIISIPHO-TE€HETUYECKUI.
CoBpeMeHHOE OIpe/ielIeHe Te€HOTUIA: ITOJIHOT€HOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM
yrucne ¢ nomoimbto [II[P-ananuza. HacnenctBennsie 3a0oieBaHUS 4ejoOBeKa: TI'eHHBbIE OOJIE3HH,
00JIE3HH C HACIEICTBEHHOW IPEIpacloOKEHHOCThIO, XPOMOCOMHBIE Oone3nn. CoMaTHYeCKHe Hu
reHepaTuBHble MyTarnuu. CTBOJIOBbIe KJIETKU. [IpuHIMIIBI 370poBOro 00pasa »KU3HU, AUATHOCTUKH,
OpoUIAKTUKA M JIEUYEHUS TEHETHYEeCKUX OoJyie3HeW. MeIuKO-reHeTHYEeCKOe KOHCYJIbTUPOBAHUE.
3HayeHWe MEIUIMHCKOW T'eHETUKUM B MPEJOTBpAICHHMM M JICUEHHUM TIeHETHYECKUX 3a00seBaHui
YyeJloBeKa.

JleMoHCTpanuu:

[Moptpersr: I'. Mengens, T. Mopran, I'. Jle ®pu3, C.C. UerBepukoB, H.B. Tumodees-
PecoBckuii, H.W. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPHUAHOE CKPEIIMBAHHWE W €ro IIMTOreHETUYecKass OCHOBa»,
«3aKOH pACIIEIUICHUs] M €ro IMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramery», «lurnbpuaHoe
ckpemuBaHue»,  «lluTojmormueckue  OCHOBBI  JUTHOPUAHOIO  CKpellMBaHUA»,  «Meio3»,
«B3aumonelcTBUE aleNbHBIX T€HOBY», «l'€HeTHUecKue KapThl pPAaCTEHUM, KMBOTHBIX U YEJIOBEKAY,
«['enernka nosay, «3aKOHOMEPHOCTH HACJIE€OBAHUS, CLEIJIEHHOTO ¢ 1ojoM», «KaproTumel yeaoBeka
U )KUBOTHBIX», «Buabl n3MeHYNBOCTHY, «MoaudukanoHHas H3MEHIUBOCThY, «HacnenoBanue pesyc-
dakTopa», «I'eHeTHKa rpymni KpoBu», «MyTallMOHHas H3MEHYUBOCTbY.

Ob6opynoBanue: Mojenu-amuIMKanuu  «MoHoruOpunHoe ckpemmBanue», «Hemomnnoe
JOMHUHHUpOBaHHE», «JlurnbpugHoe ckpemuBanue», «llepekpé€cT XpoMOCOM», MHUKpPOCKON U
MuKpomnpenapar «/[pozodunay (Hopma, myTaruu GopMbl KPBUILEB U OKPACKH Tema), repbapuii «I opox
ITOCEBHOM».

JIaGopaTopHble U MpaKTUYECKUE paboTHI:

JlabopaTopHass pabora Ne 5. «M3ydeHuwe pe3ynbTaTOB MOHOTHOPHUAHOTO W JIUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabopatopHass pabotra No 6. «M3yuenne MoAM(UKAIIMOHHOW W3MEHYHBOCTH, IMOCTPOCHHE
BAapUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 MmyTaruii y 1po30( bl Ha TOTOBBIX MUKpPOIIpenapaTax.

ITpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKaY.
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Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M Ipolecc. 3apOoKJIEHUE CEJIeKIMM M JaomecTukanus. Yuenue H.U.
BaBunoBa o0 1eHTpax TMPOUCXOXKICHHS U MHOrooOpa3usi KyJabTypHBIX pacTteHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, NOpoJa, ITaMM.

CoBpeMeHHbIE METONbI CceJeKIUU. MaccoBbli M HHIUBUAYAIbHBIH OTOOPHI B CEJIEKIHH
pacteHnii u XKUBOTHBIX. OIeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpENIMBAHWE — WHOPUIMHT.
UYucras nuaus. CKpemyBaHUE YHCTBHIX JIMHUNA. ['erepo3uc, wnm rubpuaHas cuia. HepoacTBeHHoe
cKpelBanue — ayropuauar. Otnanénnas rudpuauzanys u e€ ycnexu. VICKyccTBeHHBI MyTareHes u
MOJIy4EHHUE MOJUIIIIONI0B. JlOCTHKEHNS CENEKINY PACTEHNUN, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHosoruss kak oOTpaciab NPOU3BOACTBA. ['€HHass WH)KEHepusa. OTamnbl CO3/aHUA
pexomOuHanTHOM JIHK 1 TpaHcrenHsix opranu3moB. Knetounas nnxxenepus. Kinetounsle KyabTyphl.
MukpokIIoHanbHOE pa3MHOKEHUE pacTeHui. KiionupoBanue BBICOKOIIPOYKTUBHBIX
CeNIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U 3THUecKkue npodneMel. MO — renetudecku
MOIM(PULIPOBAHHBIE OPTAaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H.U. BaBunos, .B. Muuypun, I'./[. Kapneuenko, M.®. lIBaHOB.

Tabmuipr u  cxembl: Kapta «LleHTppl NPOMCXOXKIEHUS U MHOrooOpasus KyJbTYypHBIX
pacteHui», «llopoxpl momMamHMX XUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHMD», «OTnanéHHas
rubpuam3anusy, «Paborer  akagemmka M.D. HBanoBay, «llomummoumgus»y,  «OOBEKTHI
OouorexHonorun», «Kierounsle KyIbTypbl U KIOHUPOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC T'€HOB,
XPOMOCOM.

O6opynoBaHue: MyJSDKM IUIOAOB W KOPHEIUIOAOB JUKUX (OPM M KYJIbTYPHBIX COpPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

JIaGopaTopHble U MTPaKTUIECKHE PabOTHI:

Okckypcusi «OCHOBHBIE METOJbI U JOCTM)KEHUS CEJEKIUMM pacTeHMM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEILUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 kiace
(34 yaca)

Tema 1. DBosOonMOHHAsA OHOJIOTHSA

[TpeanochIKi BOSHUKHOBEHHUS SBOJTIONMOHHON TEOPHH. DBOIIOIMOHHAS TEOPUS U €€ MECTO B
O6uonoruu. BnusHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoOLMU. [lanieoHTONOrHYECKHE: TTOCIEA0BATENbHOCTD MOSABIEHUS BUIOB B
NaJICOHTOJIOTHYECKOM JIeTonucH, nepexoaHbie ¢opmbl. buoreorpapuueckue: CXOACTBO U pazIUyuue
¢dayH u ¢0p MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKUE: CXOJCTBA U pPAa3Inyusg SMOPHOHOB pa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE, PYJUMEHTApHbIE OpPTraHbl, ATABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXAaHHW3MOB  HACJIECTBEHHOCTH U OCHOBHBIX
MeTaboINYECKUX MyTeHl y BCeX OpraHu3MOB.

OpomonmonHas Teopust Y. Jlapsuna. IIpeanocbulku BO3HUKHOBEHHS AApBUHU3MA. J[BHXKylme
CWJIBI ABOJIIOLIMM BUAOB 1O JlapBuHY (M30BITOUHOE PAa3MHOXKEHUE MPHU OrPaHUYEHHOCTHU PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus sBosonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BUIA U 3BOJIOLUH.

JBuwxymue cuibl ((pakTophl) 3BOJIONMU BUAOB B mpupoje. MyTalMOHHBIM mpouecc H
KOMOWHATHBHAsI U3MEHUUBOCTG. [lonmynsnnoHHbIe BOJHBI U peld renoB. M3omsuus 1 Murparus.

EctectBenHsblil 0TOOp — HanpaBisomui pakTop 3Bosounn. @OpMbI €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojronuu. [Ipumeps! mpucnocoOiaeHuin y
OpraHu3MoB. ApoMOp(O3bl U UINO-aJalTallUH.

Bun u Bunoo6OpaszoBanue. Kputepun Buma. OcHoBHble (OpMBI  BHI000pa30BaHMS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MakposBomroniist. DPopMbl  BONIIOLMU:  (UIETHYECKasl, TUBEPreHTHAs, KOHBEPreHTHas,
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napasuiensHas. HeoOpaTuMoCTh 3BONIOINH.

[IpoucxoxaeHue OT HeClEeUUATU3UPOBAHHBIX TpeakoB. [Iporpeccupyromas crenuamTu3amms.
AnanTtuBHas paguanus.

JleMoHcTpanuu:

[Toptpetsr: K. JIunnei, XK.b. Jlamapk, Y. Jdapsun, B.O. Kosanesckuii, K.M. bap, 3. ['ekkenb,
®. Mrosuiep, A.H. CeBeprios.

Tabmuibl u cxembl: «Pa3BUTHE OPraHMYECKOTO MUpa Ha 3emiie», «3apoJIbIi MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukcy, «DopMmbl O0prOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIN 0OTOOPY,
«MHorooOpa3ue copToB pacteHuit», «MHorooOpa3ue MOpPOJ JKUBOTHBIX», «llomymsimmy,
«MyTaloHHass HM3MEHYUBOCTBHY, «ApomMopdosb», «Manmoanantanumy, «OOwmWas gereHepanus»,
«/IBrxymme cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsuss Y. Jlapunay», «bopeba 3a
cymecTtBoBanue», «lIpucnocobieHHOCTh OpraHusMoBy», «l'eorpaduyeckoe BHA00Opa30BaHUEY,
«DKOJIOTHYECKOE BHI000pa30BaHUEY.

O6opynoBaHue: KOJJICKLIHS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKpPacKH, HaOOp IIONOB U
cemsiH, KoJutekius «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Yy >KMBOTHBIX», Moneidb «OCHOBHBIC
HAIpPAaBIICHUS IBOIIOLUNY, 00bEMHAS MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KosuieKiuss «DopMbl COXpaHHOCTH MCKOMAEMBbIX KUBOTHBIX
U pacTeHui», mojaenb anmmkauus «llepekpéct xpomocom», BiaxkHble npenaparbl «Pa3Butue
HacekoMmoroy», «Pa3BuTme mATymku», Mukponpernapar «Jlpo3odwmiay (Hopma, Myramuu (Hopmbl
KPBUIBEB U OKPACKU TeJa).

JlabopaTopHbIe U MPaKTUYECKUE PaOOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopunas pabora Ne 2. «OmnucaHue mNPUCIIOCOOJEHHOCTH OpraHu3sMa u  eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayyHble TpEACTABICHUS O 3apOKACHUU >KU3HU. HayuHble TIMnore3bl BO3HUKHOBEHHS
KU3HM Ha 3emyie: abuoreHe3 W TMAHCIEpPMUsA. XHUMHUUYECKass HBOJIONUS. AOHOTEeHHBIM CHHTE3
OpraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. DKCHEPUMEHTAIbHOE MOIATBEPKIACHUE XUMHUYECKOMN
sBostouMy. HavanpHble atanbel Ouosiornuyeckoil 3somtonuu. I'mnoresa PHK-mupa. ®opmuposanue
MEOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HX DBOIIOIUS.
DopMHUPOBAHNUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam u nepuonaM. Karapxeil. Apxeiickas U mpoTepo3oiickas
opbl. [laneosoiickas spa U €€ mepuoabl: KEeMOPHICKUN, OPIOBUKCKUN, CHUIYPUHUCKHUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHI, METOBOM.

KaitHo3oiickas spa 1 e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KIWMaTa W TeOJIOTHUYECKUX TpoiieccoB. OCHOBHBIE JTamlbl JBOJIIOIUU
pPacTUTEIHLHOTO U >KUBOTHOTO MUpa. ApomMopdo3bl y pacTeHul U XUBOTHBIX. [losiBNeHue, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpaxeHue 3BOIMOUUH. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBI OPTaHU3MOB.

DBOJIIOLMS YeJIOBEeKa. AHTPONOJIOTHS KaKk Hayka. PazBuTre mpencTaBlieHnid O IPOUCXO0KIEHUN
yenoBeka. MeTonbl M3ydeHHs aHTpororeHe3a. CXOACTBA W pa3jWuds YEJIOBEKAa W IKUBOTHBIX.
CucremMaTH4eCcKOe MOJ0KEHHUE YETOBEKa.

JBxymue cuiel (pakTopsl) aHTpornorene3a. HacinencrBeHHas N3MEHYHMBOCTh M €CTECTBEHHBIHN
ot0op. ObmecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAHM TPY/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIMM ¥ BETBH DBOJIIOIIMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBek ymenbiid, UenmoBek
NpAMOXOIAIIMKA, YeloBeK HeaHaepTanbCckuid, YenoBek pa3zyMHbld. Haxoaku MCKOMaemMpIX OCTAaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIACTh pacpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OONBIIME pachl: €BPOMEOUAHAs (eBpasuiickas), HErpo-
aBCTpaJIONIHAs (axBaTopuanbHasi), MOHTOJIONTHAS (a3maTcko-aMepHKaHCKas). Yeptsl
MPUCTIOCOOJICHHOCTH TPEACTABUTENEH YeIOBEUeCKUX pac K YCJIOBHSIM CYIIeCTBOBaHUA. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JleMoHcTpanuu:
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[Toptpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Muiep, I'. FOpu, Y. JapBuH.

Tabmumer 1 cxembl: «Bo3HukHOBeHHE CONHEYHOW CHCTeMbl», «Pa3BUTHE OpPraHUYecKOro
Mupay, «PacturenbHas kinetka», «KuBotHas knerkay, «lIpokapuornueckas knerka», «CoBpeMeHHas
CUCTEMa OpraHudeckoro Mupa», «CpaBHEHHE aHATOMHMYECKHX YEepT CTPOCHUS YEJIOBEKa U
4yelI0BEeKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOTMYECKUX HAaXOJOK IPEAKOB
COBPEMEHHOTO YEJIOBEKa», «J[peBHenmme oan», «lpesaue noan», «l[lepBbie COBPEMEHHBIE JTIOANY,
«YenoBeueckue pacb».

O6opynoBanme: wmynsiku  «[Ipoucxokmenue  4enmoBeka»  (OIOCTBI  aBCTPAJIOINUTEKA,
MUTEKaHTPONa, HEaHAepTalblla, KPOMAaHbOHIA), CIENKH WIM H300paKEHUS KaMEHHBIX OpYAMii
MEepBOOBITHOTO 4YeIOBeKa (KaMHHU-YOIIIEphl, pyoOmsia, ckpebiia), TEOXpOHOJOruyecKkas Tabiuma,
KoJuIeKIUs «DOpMbI COXPAaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JIaGopaTopHble U MpaKTUIECKHe paboThI:

[TpakTuueckas pabora Ne 1. «/3ydeHune HCKOMAEMBIX OCTATKOB PACTECHUN M JKHBOTHBHIX B
KOJUICKLUAX».

DKCKypcHsi «IBOJIOLMS OpPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WM
KpaeBEeIUECKUI MY3€il).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa

DKoJIOTHs KaK HayKa. 3aJaud M pa3fesibl SKOJOTUU. MeTOoabl 3KOJIOITMUYECKUX HCCIIEIOBAHUMN.
DKOJIOTHYECKOE MUPOBO33PEHIE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHus OpraHN3MOB: BOJHAA, Ha3eMHO-BO3yLIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Okonorudeckue ¢akrtoppl. Kiaccudukanus skonorudeckux (HakTopoB: aOWOTHUECKHE,
OMOTHYECKHUE U aHTPONOTEeHHbIE. J{elicTBHE 3KOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (HakTopsl: CBET, TeMIEpaTypa, BiaxHocTs. Goronepuoausm. Ilpucnocodnenus
OpPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (aKTOpoB. buosornueckue puTmel.

buotnueckue dakropbl. Buasl OMOTHUECKUX B3aMMOJCHCTBHI: KOHKYPEHIIUS, XUIIHUYECTBO,
cumMbOmo3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJICOHWUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAYCHHE OHOTHYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBaHUSI OPTaHU3MOB B MPUPOJAHBIX COOOIIECTBAX.

DKOJIOTMUECKUE  XapaKTepUCTUKU nonmyiasiuuu. (OCHOBHBIE  TOKa3aTeld  NOMYJISLUHU:
YUCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTparHs. JIMHAMUKA YUCIEHHOCTH
MONYJISUUU U €€ PEryIISIIus.

JeMoHcTpanmu:

[Toptpetsl: A. I'ymbonpar, K.®@. Pynse, O. I'ekkens.

Tabmuupl u cxembl: kapta «l[Ipupomnbie 30HBI 3emun», «Cpenbl OOMTaHUS OPTaHU3MOBY,
«Dotonepuoauzmy, «llonmynsauny, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYJSIUU WH(Y30pUH-
Tybenbkny, «[IuimeBsie memm».

JIaGopaTopHble U MTPaKTUIECKHE PabOThI:

JlabopaTtopHas pabora Ne 3. «Mopdosornyeckne 0COOEHHOCTH PACTEHUN M3 pPa3HBIX MECT
oOUTaHUS».

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

ITpakTryeckas padora Ne 5. «ITocuéTr MIOTHOCTH MOMYJISILIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. Coo01mecTBa U 3K0JOTHYECKHE CUCTEMbI

Coo0riecTBo opraHu3MoB — 6uoreHo3. CTpyKTypbl OUOIIEHO3a: BUOBasl, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Dkonoruveckre cucteMbl (dkocuctemsbl). [loHsTHE 00 »dKOCHCTEeME H OHOTeoIeHO3e.
OyHKIIUOHATBHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, penyleHTsl. KpyroBopoT
BEIIIECTB U MOTOK SHEPruu B dKocucreMe. Tpoduueckue (MUILEBbIE) YPOBHU dKOCHCTEeMBI. [luieBbie
nenu W cetd. OCHOBHBIE TIOKa3aTeld JKOCHUCTEMBI: OuoMacca, MPOAYKIUA. IKOJIOTHUECKHE
NUPAMUJIBI:  TPOAYKIMU, YHCIEHHOCTH, Omomaccel. CBOWCTBA JKOCHCTEM: YCTOWYHBOCTb,
camoperyssnus, pazButue. Cykieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. OIKOCHCTeMa XBOWHOTO WIH
ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buomornyeckoe
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XO3SIMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (pakTop yCTOWYMBOCTH 3KocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pazHo0Opa3us Ha 3emie.

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa ouochepst. Kupoe
BemecTBO M ero ¢yHkuuu. OcodeHHOCTH OMocdepsl Kak TIIOOAIBHONW AKOCHCTEMBI. J[MHaMmu4ueckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHUKIBI 3JIEMEHTOB (yriaepona, as3ora).
3oHanbHOCTH OuOChepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Onocdepe 3emin. AHTPONOTeHHbIE M3MEHEHHS B Ounocdepe. ['mobanmbHbIE
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymecTBoBanue npupoabl U denoBedectBa. CoxpaHeHue OunoOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouocdeprl. OCHOBA PpAlMOHAIBHOIO YIPABICHUS HPUPOAHBIMH pecypcaMu M HX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JleMoHcTpanuu:

IToprpersr: A.Jl. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

Tabmuuel u cxemsl: «llumessle nenu», «buoneHo3: cocraB U cTpyKTypa», «lIpuponHsle
coob1ecTBay, «Llenu nuranus», «JKkosornyeckas nupamuiay, «buocdepa u yenosex», «Ixocucrema
HIMPOKOJIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro jeca», «buoreHo3 Bojgoémay, «ArpoueHO03»,
«IIpuMepHBIE aHTPOIIOIEHHBIE BO3ACUCTBUSA Ha INPUPOLY», «BakHeHIIne UCTOYHHMKHU 3arps3HEHMS
BO3AyXa M TpPYHTOBBIX Boa», «llouBa — BaxHelmas cocTaBistomas Ouochepbr», «DakTOPbI
nerpaganuu 1mouBy, «l[lapaukoBeiii 3ddexT», «DakTopbl PagMoaKTUBHOTO 3arps3HeHUs OHochepbI»,
«O6mas crpykrypa Ouocheprl», «Pacnpoctpanenue xu3sHu B Ouocdepe», «O30HOBBII 3KpaH
o6uocdeprr», «Kpyrosopor yrieposaa B ouochepe», «KpyroBopot azotra B Ipupoae».

Ob6opynoBanue: Mojenp-anmivkanus «TunuuHble OuoLEeHO3bl», repOapuil «PacTuTenbHbIe
coo01ecTBa», Kowiekuuu «buouenosy», «Bpenureny BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYpPY,
repO6apuu M KOJUIEKLIMU PACTEHUH U KUBOTHBIX, IPUHAUIEkKAILME K Pa3HBIM HKOJIOTHUYECKUM IpyIIamMm
onHoro Buaa, Kpacuas kaura Poccuiickoit deneparyn, n300paskeHUst OXpaHIEMBIX BUIOB PACTCHUN U
KUBOTHBIX.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBFHOMY IIPE/IMETY «bBHOJIOI' U

10 KJiIACC
Ne n/mm Tema ypoka Tlranupye Aara
Mas Jartra NpoBeaACHUSA
1. Buonozus kak nayka 2 uaca
1. 1. | buonorus B cuctemMe Hayk.
Meronap! mo3HAHUS XUBOY mpuposl. [IpakTrueckas padora Ne 1
2. 2. | «Mcnonp3oBaHuEe  pa3IMYHBIX  METOJOB TPU  HM3YYCHUH
OMOJIOTHYECKUX O0BEKTOBY.
2. /Kuevle cucmemsl u ux opzanuzayus 1 uac
3. | 1. | Buonoruueckue cHCTEMBI, MPOLIECCHI H HX H3yUCHHE.
3. Xumuueckuit cocmas u cmpoeHue Kiemku 8 uacos
4. 1. | Xumuyecknii cocTaB KJIeTKU. Boaa n MuHepaibHBIE COJH.
5. 2. | benku. CocTaB 1 CTpOeHHE OCITKOB.
depmenTsl - Ouosormyeckue KartanuzaTopbl. JlaboparopHast
6. 3. | pabora Nel  «M3yyeHwe  KaTanUTUYECKOW  aKTHBHOCTH
(hepMEeHTOB (Ha IIPUMEPE aMIJIA3bl HITH KaTajia3bl)y.
7. 4, | Yrnesonsl. JIunuasl.
8. 5. | HykneuHoBbie KUCaoThl. ATO.
9. 6. | Ucropus u metons! n3yueHns kinetkd. Kiierounas Teopusi.
10. 7. | Knerka kak 1iesiocTHast K1Basi CHCTEMA.
Crpoenue sykapuoTudeckon kinetku. JlaboparopHas padora Ne2
11 8. «/zyueHne CTpoeHUs KIETOK PAaCTEHUH, )KMBOTHBIX, TPHOOB H
OakTepuil 1MoJ MHUKPOCKONIOM Ha TOTOBBIX MHKpOIpenaparax u
WX ONMCAHHE).
4. ZKuznedeamenvrhocmo Kiemku 7 uacos
12. | 1. | OOmeH BemecTB MK METa0OIU3M.
13. 2. | ®orocuHTe3. XEeMOCHHTES.
14. 3. | DHeprernyeckuii 0OMeH.
Kvznennsridi 1uka  KIeTkd. Jlemenme  kieTku.  MuTos.
15. | 4. | JlaGoparopHas pabora Ne3 «HalOmoneHne muTo3a B KIIETKAax
KOHYHKA KOPEIIIKa JIyKa Ha TOTOBBIX MUKPOTIperaparaxy.
16. 5. | buocuHTe3 Oenka. Peakiuss MaTpidHOTO CHHTE3A.
17. | 6. | Tpancnsus - OMOCHHTE3 OeKa.
18. 7. | Heknerounsle pOpMBbI )KH3HU — BUPYCHI.
5. Pazmnoscenue u unousuOyaibHoe pazsumue opeaHu3ImMos 5 uacos
19. 1. | ®opMbI pa3MHOKEHHUS] OPTaHU3MOB.
20. 2. | Meiios.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. OIUIOJIOTBOPCHHE.
21. 3. | JlJaboparopuass pabota Ned «M3ydyeHHe CTPOCHHUS IMOJIOBBIX
KJIETOK Ha TOTOBBIX MHUKpOITperapaTax.
22. | 4. | VlHnuBuayanpHOE pa3BUTHE OPTaHU3MOB.
23. 5. | I'eneTrika - Hayka 0 HACJIEICTBEHHOCTH M W3MEHYMBOCTH.
6. Hacnedcmeennocms u usmMeHuu80OCHMy OP2AHUIMO8 8 uacos
24, 1 3aKOHOMEPHOCTH HAacJeJOBaHHUs NPU3HAKOB. MoHOrHOpUAHOE
CKpelIMBaHUE.
25 2 Jurubpunaoe CKpeIlIMBaHUE. 3akoH HE3aBUCUMOTO
HacJeIOBaHMUs IPU3HAKOB.
CuennieHHOe HacienoBaHUe Mpu3HakoB. JlabopaTopHas paboTa
26. 3. | Ne5 «M3yuenue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHUIHOTO
CKpelIMBaHus Y IPpo30(HIIBI Ha TOTOBBIX MUKPOTIPETIAPATaXy.
27 4 I'enetuka mnona. HacnemoBaHue IPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.
28 | 5 W3meHunBOCTS. HenacnencrsenHast HU3MEHYUBOCTD.
JlaGopatopHasi pabora Ne 6. H3yueHue MoauduKarMOHHON
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M3MECHYMBOCTH, TOCTPOCHHUE  BApHALMOHHOIO  psa U
BapHaIMOHHON KPHUBOI»
HacnenctBennas m3MmenunBocTh. Jlabopatopras pabora Ne 7.

29. 6. | «AHanms MyTalui y  Opo3oduis Ha  TOTOBBIX
MUKpOIpenaparax»

30. | 7. | I'eneruka yenmoBeka

31 8 O6o0menne mo Teme «HacnmeacTBeHHOCT M W3MEHYHBOCTH
OpPTaHU3MOB»

7. Cenexuyusn opeanuszmos. OcH0O8bl OULOMEXHON02UU 3 uaca

32. | 1. | Ceneknusi Kak HayKa W Iporiecc.

33. 2. | MeTtoapl ¥ JOCTHKEHUS CEIEKIIMN PACTCHUI U )KHUBOTHBIX.

34. 3. | buotexHosorus Kak oTpacib MPOU3BOJCTBA.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBFHOMY IIPE/IMETY «bBHOJIOI' U

11 KNTACC
Ne n/mm Tema ypoka Tlranupye Aara
Mas Jartra NpoBeaACHUSA

1. Deonroyuonnasa duonozus 9 yacoe

1. 1. | DBosonus ¥ METOJIBI €€ U3yUCHUSI.

2. 2. | Ucropus pa3BuTHs NpeacTaBiICHUN 00 3BOJIIOIUH.

3 3. | MHKpPO3BOIFOIHSL.
[Nomynsumsa xak 3JeMEHTapHas €OUHHLA BUAA M DBOJIOLUU.

4, 4. | Jlabopatopnass pabora Nel «CpaBHeHHME BHIOB  TIO
MOp(OJIOrHIECKOMY KPUTEPHUION.

5. 5. | JBmxymue cuisl (37eMeHTapHbIe (PaKTOPBHI) SBOIOIHH.

6. 6. | EctecTBeHHsIi 0TOOD U €r0 GOPMBI.
PesynpTaThl 3BOMIONMH: TPUCIIOCOOICHHOCTH OPraHU3MOB U

7 7 Bugo0OpazoBanme. JlabopatopHas pabora No2 «Ommcanue
MPUCHOCOOIIEHHOCTH  OpraHu3Ma W €€  OTHOCUTEIBHOTO
XapaxkTepay.

8. 8. | Hampasnenus v myTH MakpOIBOJIOIHUH.

9. 9. | HeoOpaTuMOCTh 3BOIOIHH.

2. Bo3nuxnosenue u pazsumue jxcusnu Ha 3emie 10 uacos

10. 1. | Hcropus xu3HH Ha 3eMile U METOABI €€ H3YUCHHUS.

11. 2. | 'umote3sl MPOUCXOXKICHUS KU3HU HA 3eMIIC.

12. 3. | PasBuTue xn3HM Ha 3emule IO 3paM U epHoJaMm.
OCHOBHBIE 3Tamlbl 3BOJIOLWU PACTHTEILHOIO W >KHBOTHOTO

13. | 4. | mmpa. llpaktudeckas pabora Nel «M3ydeHne uCKOMaeMbIX
OCTAaTKOB PACTCHUH U )KUBOTHBIX B KOJUIEKLIUAXY.

14. 5. | CoBpeMeHHas cucTeMa OpraHM4ecKoro MHupa.

15. | 6. | DBomrouus yenoBeka (aHTPONOTEHE3).

16. 7. | Oewxymme cuisl (pakTopsl) aHTpOIIOreHe3a.

17. 8. | OcHOBHBIE CTaANY IBOJIOIINH YEIOBEKA.

18. | 9. | YenoBeueckue packl U NPUPOJHBIEC aaNTallUN YEIO0BEKa.

19 | 10, PesepBublii ypok. OOoOmienne mo teme «Bo3HuKHOBEHHE WU
pa3BUTHE KU3HU Ha 3eMIIE».

3. Opzanusmol u OKpyscarouias cpeoa S uacos

20. 1. | DOkosorus Kak Hayka.

21. 2. | Cpenbl 00MTaHUS U IKOJOTHYECKHE (PAKTOPHI.
Abuoruueckue  Qakrtopsl. JlabopaTopHas  pabora  Ne3.

2o | 3 «Mopdonornyeckne 0COOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oburanus». Jlabopatopuas paGora Ned. «BnusHue cBera Ha
POCT H pa3BHTHE YSPEHKOB KOJIEyCay.

23. | 4. | buornueckue GhakTOpHI.
DKOJIOTHYECKHE XapPaKTEPUCTHKH momyiasaud. IlpakTudeckas

24, 5. | pabora Ne2 «Iloacu€T MIOTHOCTH MOMYJISLHUH pa3HBIX BHUIIOB
pacTeHui».

4. Coobuecmea u IKo102uMecKue CucCmembl 10 uacos

25. 1. | CoobmecTBa OpraHu3MoB - OUOIICHO3.

26. 2. | DKOJOTHYECKUE CUCTEMBI (IKOCUCTEMBI).

27, 3 OcHOBHBIE ~ TOKa3aTeNd  3KOCHUCTEMBI. DKojorudeckre
nupamuiel. CoiicTBa skocucTeM. CyKIleccHs.

28. | 4. | IlpupoaHble 3KOCHCTEMBI.

29. 5. | AHTpOIIOTEHHBIE YKOCUCTEMBI.

30. 6. | Buocdepa - rmobaspHas sKocucTeMa 3eMilu.

31. 7. | 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hepHI.

32. 8. | UenoseuectBo B buochepe 3emiin.
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33.

COCYH.ICCTBOBEIHI/IC Oprupoabl U YCJIOBCUCCTBA.

34.

10.

0O06001menne TeMsl «Co00IIECTBA U DKOJIOTHYECKUE CUCTEMBIY.
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5. YueOHo—MeTOAHYECKOE o0ecniedeHne 00pa3oBaTeILHOI0 Mpoiecca

5.1. O0s13aTesibHBIE y4eOHbIE MATEPHUAJIbI /Il Y4allerocs

PaGouas mporpamma 1mo OGMOJIOTUH COCTABJICHA C YIETOM CIIEIYIOIIUX YY4EOHBIX TOCOOUI:
1. buonorus. 10 xmacc / B.B. Ilaceunuk, A.A. Kamenckuii, A.M. PybuoB u np.; mox pea. B.B.
[Taceunuka. — M.: IIpocBenienue.
2. buonorusa. 11 knacc / B.B. Ilaceunuk, A.A. Kamenckuii, A.M. PybuoB u np.; mox pea. B.B.
[Taceunuka. — M.: IIpocBenieHue.

5.2. llndposbie oOpazoBaTe/ibHbIE pecypchl U pecypchbl ceTd UHTepHeT
bubmuoreka [{OK https:// m.edsoo.ru

6. MaTepuajabHO-TeXHHYECKOE oDeclieyeHne 00pa30BaTeIbHOIO Mpolecca

6.1. YueOHoe 00opy1oBaHue
- IapTa yueHHUYecKas IByXMECTHasl, peryiupyemMas 1o Bicote — 18 mrT.;
- CTYyJl YYEHUYECKUM, peryaIupyeMslii 1o BeicoTe — 36 IIT.;
- CTOJI YIJIOBO# € MpUCTaBHOM TyMOOi — 1 mIT.;
- CTYyJI IOJYMSTKUI Ha KpyrJioi TpyOe- 1 mit.;
- mKad U1 yueOHbIX TOCOOUi, CO CTEKIOM — 2 IIT.;
- mKad apXMUBHBIHN 3aKpBITHIM — 1 MIT.;
- mkad — Tym6a — 2 mr.;
KOMIUIEKT paboyero mecra mpenogaBarens: PaGouee wmecTo TmpemogaBateliss B COCTaBe:
Wnrepaktuubii aucmieit 75 moiimoB NEWLINE TruTouch TT-7519RS (20 kacanwmii), KOMILIEKT
kabeneir (HDMI + USB), kponmreitn WizePro F63A, monobnok 3Logic Lime: core i5, 23", 16Gb,
1Tb SSD, Windows 10 Pro, xknaBuarypa, meims, UBIT SVC U-1000, JokymeHT kamepa AverVision

U50;

- IOCKa MeJIoBast TpeXdJIeMeHTHas — 1 mT.;

- COUTHI 1J1 MEIOBOM TOCKU — 2 IIT.;

NuTtepakTiBHOE yueOHOe nocodue "Harnsanas 6uonorus. 10 - 11 kinaccsl. DBOIIOIMOHHOE ydeHHe"
HuTepaktuBHOE yuebHoe nocodue "Harnsinnas 6uonorus. Beenenue B akosioruto"

WNutepakTuBHOE yueOHOe nocobue "Harnsanas 6uonorus. Pacrenue - ;xuBoit opranuzm”
HnuTepaktuBHOE yuebHOe mocobue "Harnsanas Ononorus. XuMus KieTKd. BeriecTBa, KJI€TKU U TKaHU

pacteHni"

Y4eOHbIil puibM.
Y4eOHbIi GHIIBM.
Y4eOHbIil puibM.
Y4eOHbIi QHIIBM.
Y4eOHbIi QuibM.
Y4eOHbIi GHIIBM.
Y4eOHbIi QuibM.
Y4eOHbIi GHIIBM.
Y4eOHbIil QuibM.
YueOHbIi QHIIBM.
Y4eOHbIil QuibM.
YueOHbIi QHIIBM.
Y4eOHbIil puibM.
YueOHbIi QHIIBM.
KommuiexT Tabnui
Komirekt Ta0iuig
KommiexT Tabnu
Komirekt Ta0imig
KommiexT Tabnu
Komiekt Taduig

Krnerka - "aTom xu3Hn"

DBOMIOIUS )KUBOTHOTO MHpa

[Tpuponubie coobmiecTBa

bortanuka. 3HaKOMCTBO € I[BETKOBBIMH PAaCTCHUSIMH
3emus. Mctopus ninaneTs

3emisi. PazButue xu3Hu

3emis. [Ipoucxoxnenue yenoBexa

buonorus - 1

buonorwus - 2

buonorwus - 3

Anaromus - 1

AHnaromus - 2

Kutb unum He KUTh... (pycc., aHTII.)

Okomnorus. XXI Bek

. Xumus KieTku (3 Talnuiibl)

. O0111ee 3HaKOMCTBO C I[BETKOBBIMH pacTeHHUSIMHE (6 TaOJIuII)
. Pactenus u okpyxatomias cpeaa (7 tadbuiui)

. BemectBa pactenwnii. Knerounoe crpoenue(12 tadmmir)
. Pactenue - xuBoii opranusm (4 TaOauIIbI)

. Ctpoenue Tena uenoneka (10 tadbmui+80 kapr.)
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Kommekt Tabmui. buonorus 10-11 kimaccel. LHutonmorus. ['enernka. Cenexius (12 tabmir)
KommuiekT tabnum. buonorust 10-11 knaccsl. IBomronmonnoe yuaenue (10 Tabwi)
Kowmrmiekt Tabaui. Beenenue B sxosoruto (18 Tabmuir)
Brnaxwnsrii npenapar "be33yoka"
Brnaxxusiii npenapat "BHyTpeHHee cTpoeHre OpIOXOHOTOro MOJUTIOCKa"
Bunaxxusrit npenapar "BHyTpenHee cTpoeHue KpbICh"
y
Bnaxusiii npenapat "BHyTpeHHee cTpoeHue JArymku"
Bnaxuslii npenapar "BHyTpeHnHee cTpoeHne pbob"”
Bnaxusrii npemnapat "Kopenb 6060Boro pacteHust ¢ KIryoeHbKamu'"
Bnaxusiii npenapat "Hepenga"
Brnaxnsrii npenapar "Cuudomenysa”
Bnaxnsiit npenapat "Tputon"
Baxknsiii npenapat "BryTpennee ctpoeHue ITUIb"
y
Bnaxunsiii npenapat "Ilayk"
Bnaxusiii npenapar "Kpeserka"
I'epGapwuii JlepeBbst 1 KyCTapHUKH
I'epGapwuii J{uxopacrymue pacTeHus
['ep6apuit KyneTypHbie pacTeHus
['epGapuii JlekapcTBEHHBIE pacTEeHUS
Konnekuust ['onoceMsiHHbIE pacTeHUs
Komnexnusa /IpeBecHbie mopobl
Konnexkuust Mopckoe aHo
Komnexnus [TaneonTonornueckas
Komnnekuus [1n0161 cenbckoX03HCTBEHHBIX PACTCHHIA
Koyneknus PakoBUHBI MOJUTFOCKOB
Komnexnus Cemena u mioabl
Komnexnpnsa Inmiky,mioasl, ceMeHa 1epeBbEB U KYCTaApHUKOB
[{udpoBoit MUKPOCKOIT OMHOKYIISIPHBIH (C KaMepoit) — 2 mIT.;
Lludposas Bugeokamepa 11t padOThI C ONTHYECKUMH TpuOOpamMu - 2 IIT.;
[Tpubop 11 cpaBHEHHS YTIEKUCIOTO Ta3a BO BIbIXa€MOM U BBIABIXa€MOM BO3yXe
[Tpubop Ay 1eMOHCTPAIIMU BOJHBIX CBOMCTB MTOYBHI
[Tpubop /U1 NIEMOHCTpAIMK BCACHIBAaHHS BOJIBI KOPHSIMU
[TpubGop a1 06HAPYKEHUS JBIXAaTEILHOTO Ta3000MeHa Y PACTEHUN U KUBOTHBIX
Kommekt mukponpenaparos "Anaromus"
Kommext mukponpenaparoB "boranuka 1"
Kommekt mukponpenaparos "boranuka 2"
Kommekt mukpomnpemnapatos "3oonorus"
Kommnext mukponpenaparos "Oo0miast 6uonorus”
MHUKpPOCKOII IIKOJIBHBIN € MTOACBETKON
Mopenp-anmnukanus Jlenenue kieTku
Mogenp-anmnkanusa Muto3 u Meiio3
Mopens ['opTans B paszpese
Mogens Kenynok B pa3pese
Mos3r B pazpese
Monens Hoc B pa3pese
Mogens Cepaue
Kommiekt mozeneit "Ctpoenne Mo3ra mo3BOHOYHBIX
Ckerner uenoBeka Ha noacTaBke (170 cMm.)
Topc yenoBeka pazoopHBIit (42 cM.)
Mogens "Cucrema OpraHoB JbIxaHus"
Habop naneoHToI0rnuecKkux MymsbKen
Mopens "CtpoeHue KIeTouyHoi 0007109Ku"
Monensb crebiis pacTeHus
Mogenb cTpoeHust KOpHs
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Mogenb cTpoeHus ucta

Moenb 11BeTKa BaCHUIIbKa

Mogens uBeTKa ropoxa

Mopenb nBeTKa KamycTbl

Mopenb nBeTka KapToders

Moaenb IBETKA MOICOJTHCYHUKA

Monens 1IBETKA IMIIEHUIBI

Mogenp 1IBeTKa TIOJIbIaHa

Monens 11BETKA S0JI0HU

Mopenb uH}py30pun-TyQenbKu

Mogens KoHedHoCTh J0o1Iagu

Mopens KoHeuHOCTE OBIEI

Mopnens Ckenet romy0s

Mogpenb CkeneT KOCTUCTON phIObI

Mopnens Ckenet Kpoiuka

Mogens Ckener Jarymku

Mogenb Ckener sepuiibl

JHuxkas ¢hopMa u KyJIbTypHBIE COpTa TOMaTOB
Hukas popma U KyJIbTypHBIE COpTa I0JI0HU
Kopnerniobl v mioasl

['pu6sI

OBomu (6onbiIne)

®pyKThI (00IBIINE)

KomrmiekT mopTtperoB it opopmiieHus: kabruHeTa

6.2. O6opynoBaHue AJs NPOBeIeHNUs NPAKTUYECKUX padoT
®dnopa cpenneit monockl Poccun. Atiac-onpenenurenb
NnmoctpupoBanubiii  onpenenutens pacteHuid Cpenneit Poccuun. Tom 2. IlokpblToceMeHHBIE
(I1By10J1bHBIE: Pa3HOJIETIECTHBIE)
ATac TUKOpacTyIIMX pacTeHuit JIeHuHrpaackoi ooiactu
JlepeBbsi W KyCTapHUKHM CpeOHEW TMOJOoChl eBponerckol wactu Poccuun. WmmroctpupoBaHHBIN
OIPEEIINTEND
MukponabopaTopus 115 XUMUYECKOT0 dKcrepuMenTa — 18 mT.;
Crekiia IOKpOBHBIE
ITanouka crexknsauast — 30 mt.;
3aKUM TPOOHPOUHBIN
Jloxkka s coxuranus Bemects — 30 1T,
CrniuproBka JlaboparopHas autas — 20 mr.;
[raTuB ans npodbupox — 20 mr.;
Bopounka nabopatopnas — 30 mrT.;
Kon6a xornueckas — 30 mit.;
[Tpobupka — 100 wr.;
Crakan — 30 mT;
Crynka ¢apdoposas ¢ nectukom — 30 mrT.;
unuHaap mepHbIA — 17 .
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