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INOACHUTE/IbHAA 3AIIMCKA

[Ipu pa3paboTke nporpamMMsbl 1o 6UOJOTUH TEOPETUUECKYIO OCHOBY JJIs1 ONpe/ieieHUs OAX0/10B K POPMUPOBAHUIO COJEePKAHUSA
ydyebHOro npeameTa «bruosiorusi» coctaBuu: KoHuentyaabHble nosoxeHuss ®I'OC COO o B3auM00O6YC/I0BJIEHHOCTH LieJiel,
coJiep>KaHusl, pe3yJIbTaTOB 00y4YeHUs1 U TpeOOBaHUM K YPOBHIO OATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 06 06IIUX LessX U
NPUHIMIAX, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpeJiHero obiero oo6pasoBaHus B Poccuiickoit ®espepanuy, a
TaK)Xe MOJIOXKEHHS O criel[uPrKe OUOJIOTUH, €€ 3HAYEHUH B TO3HAHUH KHUBOHW NMPUPO/Ibl U 06eClieYeHUU CyIeCTBOBAHUS
YyeJioBeYeCKoro obimectBa. CorsiacHO Ha3BaHHBIM IOJIOKEHHUSIM, OTNpe/iesieHbl OCHOBHBIE PYHKI[UH POrPAMMBbI 110 GUOJIOTUH U eé

CTPYKTYypa.

[IporpamMma no 6M0JIOTUM JAET MpeJCTaBJIeHUE O LieJisAX, 06 06111el cTpaTeruu 06y4yeHus, BOCIUTAHUSA U Pa3BUTHUSA 00y4YaloLUXCs
cpefcTBaMU yyebHoro npegMmeta «buosiorus», onpejessieT 006s3aTe/ibHOe IPeIMETHOE COZlep>KaHUe, ero CTPYKTYPY, pacnpesesieHue
1o pa3/iesiaM U TeMaM, peKOMEeHAYeMYI0 10C/1e/l0BaTeJIbHOCTb U3yUYeHUs1 y4eOHOro MaTeprasa C y4éTOM MeXIpeaMeTHBIX U
BHYTPUIIPEMETHbBIX CBSI3€H, IOTUKM 00pa30BaTeJbHOTO MPOLLecca, BO3PAaCTHbIX 0COOEHHOCTEN 00y4aloIIUXCS.

B nporpamMMe 1o 61M0JIOTHU TaKXKe YYUTbIBAIOTCS TPpebGOBaHUS K IJIAHUPYEMbIM JIMYHOCTHBIM, MeTaNpeAMETHbIM U NMPeAMeTHbIM
pe3yJsibTaTaM 06y4eHHs1 B QOPMUPOBAHHUU OCHOBHBIX BU/IOB YUeOHO-MI03HABATEbHOMN AeSTeJbHOCTH/y4eOHbBIX IeMUCTBUI
00y4arIIMUXCs 0 OCBOEHHUIO COZlepKaHUs 6M0JIOTHYECKOro 06pa3oBaHUs.

B nporpamme no 61osioruu (10—11 KJacchl, 6a30Bbli YPOBEHb) pea/IM30BaH PUHIUI IPEeMCTBEHHOCTH B U3y4YeHUH OMOJIOTHH,
6s1arojlaps 4eMy B HEM IpocMaTpUBaeTCs HAMPaBJeHHOCTb HAa Pa3BUTHE 3HAHUM, CBSI3aHHBIX C POPMUPOBAHUEM €CTECTBEHHO-
HAy4YHOT'0 MUPOBO33pPEHHUS], LIEHHOCTHBIX OPUEHTALUN JJUUHOCTH, I9KOJOTHUUYECKOT'O MbIIIJIEHUS, IPe/ICTaBJeHU 0 3I0pOBOM 06pase
»KU3HU U GepeXHbIM OTHOLIIEHUEM K OKpY»Kalolllel npupoaHou cpene. [IoaToMy Hapsly ¢ u3ydyeHHeEM 06I1eOH00THYECKUX TEOPUH, a
TaK»Xe 3HaHUH O CTPOEHUH KUBBIX CUCTEM Pa3HOTO paHTa U CYyU[HOCTU OCHOBHBIX MPOTEKAKIIUX B HUX MPOIECCOB B IporpaMmme 1o
61 0JIOTUH y/leJIeHO BHUMaHHMe MCI0JIb30BAaHUIO MOJYYeHHbIX 3HAHUU B MOBCEJHEBHOM KU3HU /[1JIS1 pellleHUs NMPUKJIaAHbIX 3a/1a4, B
TOM 4YHcJie: NPpoPUIAKTHUKU HaC/e[CTBEHHbIX 3a60/ieBaHHUU Yesl0oBeKa, MeJJUKO-TEHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMUS
9KO0JIOTUYECKH 1ieJ1eco006pa3HOro NoBeJieHUs B OKpy»Kalolllel MpUpogHOU cpeJie, aHa/IM3a BIAMSIHUS X03UCTBEHHOH J1eITeIbHOCTH
YyeJsioBeKa Ha COCTOSIHUE NMPUPOAHBIX U UCKYCCTBEHHbBIX 3KOCUCTEM. Y CHUJIeHHe BHUMaHUS K MPUKJIAJHOW HAaNpaBJAeHHOCTHU Y4eOHOro
npeameTta «brosorus» NpoAUKTOBAaHO HEOOXOAMMOCTbIO 006€eCIeueHUs1 YCJI0BUM /1Sl pellleHUs OAHOW U3 aKTyaJsIbHbIX 33/a4
IIKOJIbHOTO GMOJIOTHUYECKOT0 06pa3oBaHUsl, KOTOpas npeamnoJaraeT ¢opMupoBaHUe y 00y4aroLUXCsl CHOCOOHOCTH alalTUPOBAThHCSA
K UI3MEeHEeHHUSIM JUHAMHUYHO PAa3BUBAIOIET0Cs] COBPEMEHHOTO MUPA.



Buosiorvs Ha ypoBHe cpefHero o61iero o6pa3oBaHUsl 3aHUMaeT BaxkHoe MecTo. OHa obecnieyrBaeT GOpMUPOBAHUE Yy 0OYYAOLIUXCS
NpeACTaBJeHUN 0 HAYYHOU KapTHUHE MUPA, paclIupsieT U 00001aeT 3HAaHUSA 0 )KUBOU NMPUPO/e, €€ OTIUYUTETbHBIX IPU3HAKAX —
YPOBHEBOW OpPraHU3aI[UM U 3BOJIIOIUHU, CO3JAET YCIAOBUSA JIS: TO3HAHUS 3aKOHOB XMUBOU NPUPOIbI, GOPMUPOBAHUSA
(YHKLMOHAIbHOM PaMOTHOCTH, HAaBbIKOB 3/J0POBOT0 U 6€3011acCHOr0 06pas3a XU3HHU, 3KOJIOTUYECKOT0 MbIIJIEHUS, IEHHOCTHOIO
OTHOILEHHUS K KUBOW NMPUPO/JIE U YEJIOBEKY.

BoJibllioe 3HaYeHHe OHMOJIOTHSI HMEET TaKXKe JIJIsl pellleHHs] BOCIIMTATEe/JbHbIX U Pa3BUBAIOLIUX 3a/a4 CpeJJHEr0 00IIero 06pa3oBaHus,
colpan3anyu obydarmuxcs. U3ydyeHue 61M0JI0ruy o6ecriedruBaeT yCJa0BUSA A1 GOPMUPOBAHUS UHTE/JIEKTYa bHBbIX,
KOMMYHHKALMOHHbIX U UHGOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOHN KYJIbTYPhI, CIOCOGCTBYET UHTErpallUM OUOJOTHYECKHUX 3HAHUH C
npeACTaBJeHUSIMU U3 APYTUX YYeOHbIX TPEJMETOB, B YaCTHOCTH, GU3UKH, XUMUHU U Teorpaduu. HazBaHHbIe NOJIOXKEHUS O
npeJHa3HaYeHUH y4eb6HOro npeaMeTa «buoJIorus» cocTaBUIU OCHOBY AJIs1 OlIpe/iesIeHHUs MOAX0/I0B K OT60PY U CTPYKTYPHUPOBAHUIO
ero cojiep>kaHus, NpeJCTaBJIEHHOT'0 B MporpaMMe Mo 6UOJIOTHH.

OT6op cosepkaHus yuebHoro npeameTta «buosiorvsi» Ha 6a30BOM ypOBHE OCYILECTBJIEH C MO3ULUK KYJIbTYpPOCOO6GPA3HOI0 MOAX0/3,
B COOTBETCTBUH C KOTOPbIM 06y4aroluecs J0/HKHbI OCBOMTD 3HAHUS U YMEHHUs, 3Ha4yuMble 151 GOPMUPOBaHUS 061el KYJbTYpPhl,
omnpejessolMe aJleKBaTHOe MOBe/leHHe YeJI0BEKA B OKPYKalolleld MPUPOHOHN cpejie, BOCTpe6OBaHHbIE B OBCEAHEBHOM KU3HHU U
IpaKTUYECKOU esiTeqbHOCTH. 0co60e MeCcTo B 3TOM CUCTeMe 3HAaHUM 3aHUMAIOT 3JIeMEHTHI CO/lepP:KaHUs, KOTOpbIe CJAYKAT OCHOBOU
J1s1 GOpMHUPOBAHUSA MPeCTaBJIEHUH 0 COBPEMEHHOHN €CTeCTBEHHO-HAyYHOW KapTHHE MUPA U IeHHOCTHBIX OPUEHTALUAX IMYHOCTH,
CMOCOOCTBYIOLMX TYMaHU3AUK GHOJIOTHYECKOTO 06pa30BaHUS.

CTpyKTypHUpOBaHUeE COZEp>KaHUs yUeOHOT0 MaTepraJsa B IporpaMMe Mo 6M0JI0TMU OCYILECTBJIEHO C YYETOM NPUOPUTETHOTO
3Ha4YeHHWs 3HAaHUU 00 OTJIMUYUTEJIbHBIX 0COOEHHOCTSX *KUBOW PUPO/ibl, O €€ YPOBHEBOW OpraHM3al MY U 3BOJIIOIIMU. B cooTBeTCTBUM
C 9TUM B CTPYKType yuyebHOro npejmeTta «brosiorus» BblJesieHbl CleAyloliie coJiepKaTeabHble IMHUU: «BbUoJIOrus Kak HayKa.
MeTo/ bl HaAy4YHOTO MO3HAHUS», «KJleTKa Kak 6hoJI0rhuYecKasl CUCTeMa», «OpraHu3M Kak 6MoJioruyecKas cucTeMar», «Cucrema u
MHOTr00o6pasue OpraHUYeCcKOr0 MUPa», «IBOJIKOLUS KUBOU NPUPO/Ibl», «IKOCUCTEMbI U IPUCYIIME UM 3aKOHOMEPHOCTHU».

llenb u3ydyenus yue6Horo npeameta «brosiorusi» Ha 6a30BOM YpPOBHE — OBJIa/leHMEe 00y4aroU[MMUCSA 3HAHUSMU O CTPYKTYPHO-
bGYHKIMOHA/IbHOM OpraHU3alMU )KUBbIX CUCTEM PAa3HOI'0 paHra U NpUoOpeTeHUEe YMEHUU UCIO/Ib30BaTh 3TU 3HAHUS JIJIsl FPAaMOTHbIX
JIEVCTBUU B OTHOILLIEHHWHU 00'bEKTOB KMBOM MPUPO/Ibl U PellleHUs1 Pa3JIMYHbIX )KU3HEHHbIX IPOO6JIEM.

JloCTIDKeHYe 1e/Id U3ydYeHus yueOHoro npeaMmeTa «buosorus» Ha 6a30BOM ypoBHe 06eClieurBaeTCs pelleHueM CJIeAyLIUuX 3a/1a4:

OCBOEHME 00y4arUMMUCS CUCTEMbI 3HAHUU 0 OMOJIOTUYECKUX TEOPUSX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUII0Te3aX, NpaBuJax,
CIy>KallMX OCHOBOM /11 GOpMUPOBaHUS NpPeICTaBJIEHUN 0 eCTECTBEHHO-HAyYHOU KapTUHE MUPA, O METO/IaX HAYYHOTO MO3HAHMUS,



CTpOEHHHU, MHOI‘OO6paBI/II/I 1 0COOEHHOCTSX »KUBBIX CUCTEM pa3HOro ypoBHA OpraHM3aly, BbIJAIOMUXCA OTKPbITUAX U COBPEMEHHBIX
HCccJieJO0BaHHUAX B 6I/IOJIOI'I/II/I;

dbopMuUpoBaHUe Y 00y4alOIIMXCsl MO3HABATEAbHbIX, UHTE/JIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEN B MPOILecCe aHaIM3a JaHHbBIX O
NyTSX Pa3BUTHUS B OMOJIOTUU HAYYHbIX B3TJISAJ0B, UAel U MOAX0/I0B K U3YYEHUIO )KUBbIX CUCTEM PAa3HOT'0 YPOBHSI OPraHU3alUY;

CTaHOBJIEHHME Y 00yUYalOIIUXCS 001el KyJbTYpPbl, PYHKIIMOHAJIBbHON TPAaMOTHOCTH, pa3BUTUE YMEHUN 0O'BSICHATD U OlleHUBATh
SIBJIEHUSI OKPY’KaIOIllero MUpa *XMBOM MPUPOJbl HA OCHOBAHUW 3HAHUHM U ONbITA, NOJYYEHHBIX P U3YYEHUU OHOJIOTUY;

dbopMupoBaHUe y 06yYaAIOIIMXC YMEHUN UIJIIOCTPUPOBATh 3HAaUeHHEe 6UOJOTUYECKHUX 3HAHUU B MPAKTUYECKOH J1eITeJTbHOCTU
4yeJIoBeKa, pa3BUTUH COBPEMEHHBIX MeJUIIMHCKUX TEXHOJIOTUN U arpo6UOTEXHOJIOTHUH;

BOCIIMTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH MMO3HAHUS YEJIOBEKOM KHBOU NPUPO/Ibl, HEOOXOAUMOCTU OEPEKHOT0 OTHOIIEHUS K HEH,
COOJII0IeHUS] 3TUYECKUX HOPM NP NMPOBEJIEHUU 6UOJIOTUYECKUX UCCIeJ0OBAaHUN;

OCO3HaHME LIEHHOCTH OUO0JIOTUYeCKUX 3HAHUH /111 TOBBILIEHUS YPOBHS 3K0JIOTUYECKOUN KYJAbTYpHl, AJis GOPMUPOBAHUS HAYYHOTO
MHUPOBO33pEHUS;

NpUMeHeHUe MPUOOPEeTEHHBIX 3HAHUN U YMEeHUH B MMOBCEHEBHOM KU3HU [IJIs1 OLleHKH MOCJIeICTBUU CBOEH JesiTeIbHOCTH IO
OTHOILEHUIO K OKpYXKarllel cpesie, COOCTBEHHOMY 3/I0pPOBbI0, 060CHOBaHME U CO6JII0JleHHe Mep NPOPUIAKTUKU 3a60€BaHUM.

B cucteme cpenHero ob6iiero oopasoBaHus «buosiorus», u3ydyaemasi Ha 6a30BOM ypPOBHe, SIBJISIETCS 00513aTe/IbHbIM y4eOHbIM
npeJiIMeTOM, BXO/ISIIIIMM B COCTaB NMpeAMeTHON 06J1acTU «EcTecTBEHHO-Hay4YHble peJMeThl».

11 u3ydeHus OMOJIOTUM Ha 6a30BOM ypOBHE CpeJiHero o011ero 06pa3soBaHusi OTBOAMUTCS 68 4aCOB: B 10 KJlacce — 34 4aca (1 4ac B
HeJles10), B 11 KJacce — 34 4aca (1 4yac B HeJZieJIio).



COAEPKAHHUE OBYYEHUA

10 KJIACC

Beeaenue (1 4)

[IpeameT uccaenoBaHus 6uooruv. CUCTEMHBIM NOAX0/, B 6M0J0TMYECKOM MTO3HAHUHU.

OCHOBHBbIE CBOWCTBA »XUBBIX CUCTEM: JUCKPETHOCTb, CONIOJYUHEHUE, YIIOPAL0YEHHOCTb, OTKPBITOCTD [JIf BEeLeCTB U 3HEPIrUH.
YpoBHU OpraHusanyu KMBOW IPUPOJBbI.

JeMoHCcTpanMa: TabJIMIbl M CXeMbl, OTpaKallde pa3HOOOpasue KUBBIX CUCTEM U 3KOCUCTeM, repbapHble MaTepHaJbl;
KOJIJIEKLIUH, UJIJIIOCTPUPYIOIMEe U3MEHYUBOCTD, HACJIe,CTBEHHOCTh, 60pb0Y 3a CylleCTBOBaHMe, pe3y/IbTaThl HCKYCCTBEHHOTO 0TOOpa.

Pa3pes 1. buosiornyeckye CHCTEMbI: KJIETKa U OPraHM3M (22 4)

I. XuMHUs KJIEeTKH (4 4)

Buoxumus. BaxkHellline XuMHU4yecKUe 3JieMeHThl KJIeTKU. Heopranudeckue BeliecTBa. Boja, 0C06EHHOCTU CTPOEHUSI MOJIEKY.JIbI,
$YHKLMH B KUBBIX OpraHusMax. OpraHudeckue coeiUHeHUsA. YTI1eBoJbl (MOHO-, AU- U NOJIMCAXapUAbl), UX QyHKUUHU. JIMIUABI (3KUPbI
Y KMPONOJ0OHBIE BellecTBa), UX QYHKLUMH. besku. CTpoeHWe MoJIeKyJibl OesIKa; epBUYHasd, BTOPUYHAsA, TPeTUYHasd, YeTBepTUYHAsA
CTPYKTyphbl. [leHaTypanusa. Buosorudeckue ¢yHkuuu 6enkoB. HykaenHoBble KuUCA0ThI. CTpykTypa MoJsekyabl JHK, nmpuHuun
KoMIJieMeHTapHocTH, perivkanusa JAHK. Uanopmauunonnas ¢pynkyusa JAHK. Oco6ennoctu ctpoenus PHK, Tunel PHK; dynkyuu PHK
B KjleTke. AfeHosuHTpudpochar (ATP®) — yHUBepcaJbHbIA OHOJOTMYECKUN aKKyMyJaaTop sHepruu. CTpoeHue MoJiekysabl ATO.
Makpoasprudeckas CBA3b.

JeMOHCcTpanm: TabJINULbI, CXEMbI, MOJI€JIY, WIJIIOCTPUPYIOLIME CTPOEHHEe MOHOMEPOB U OMONI0JIMMEPOB.

JlabopamopHbsle pabombl:

1. Posib pepMeHTOB B OMOXMMUYECKUX PeaAKIUX.

II. HexsieToyHble GOPMBI )KU3HHU (24).

HexnetouyHble popmbl KHU3HU. OCOOGEHHOCTU CTPOEHUS, KU3HEJEeATeJbHOCTH U Pa3MHOXEHUS BUPYCOB, UX MPOUCXOXKAEHHUE.
BupycHbie 3a60/1eBaHUsl, UX JieueHUE U TPOoPUIaKTHUKA.

JdeMoHcTpaumAa: TabJIULbl, CXEMbI, MOJleJIY, UJIJIIOCTPUPYIOLIMe CTPOeHMe BUPYCOB, UX Pa3MHOXEHHUe.



0606ujeHue 3HaHUl:

1. HeknieToyHble GOPMBI 3KM3HU — BUPYChI (CEMUHAD).

III. KirteTka— 1jeJ10CTHasA cMCTEeMa B3aMMOCBA3aHHBIX OPraHOM/A0B (5 Y)

KneToyHas Teopus Kak UCTOPUYECKHU NEPBOE TeopeTUdeckoe 06061ieHHe 6uoiorud. CoBpeMeHHbIN 3Tal B UCTOPUX PA3BUTHUSA
KJIETOYHOU TeopuU. 3HAUEHHE KJIeTOYHOU TeOpUHU JJisl pa3BUTUs O6HMo0TUU. OBIIMI MJIaH CTPOEHUS KJIETOK NPOKAPHUOT U 3YKAPHUOT.
[loBepXHOCTHBIE CTPYKTYpb! (KJI€TOYHAsA CTE€HKA, I'VIMKOKAJIMKC), CTpoeHue M QYHKIUU. KieTouHble MeMOpaHbl: UX CTpPOe€HHEe U
¢yHkuuu. dapo, ero crpoeHre U GyHKIMU. KOMIOHEHTHI siipa: s/pbIIIKO, XPOMAaTHH U XpOMOCOMBI. BakyoJsisipHas cucTeMa KJIeTKHU
(3HJoNI/Ia3MaTHYecKas ceTb, annapat ['oJbKH, TU30COMBI, BakyosH). HemeMOGpaHHbIe OpraHOWAbl KJIeTKH — prU60ocoMbl. OnopHoO-
JIBUTaTeJIbHasl CUCTeMa KJeTKU: MUKPOPUIaMEHTbI, MUKPOTPYOOUKH, KJIEeTOYHbIN LeHTp. OpraHoubl nepeJBUKeHUS: PECHUYKHU U
KIYTUKU. JleMOHCTpanusi: TabGJMIbl, CXeMbl, MOJEJIM, WJICTPUPYIOLUE CTPOEHHE PpACTUTEJbHbIX W >XHUBOTHBIX KJIETOK U
OpTraHOU/IOB.

JlabopamopHbsle pabombl:

2. CpaBHEHHUE CTPOEHUS KJIETOK MPOKAPUOT U 3YKAPHOT.

3. {IByieHUs M1a3MoJIM3a U [IeNJIa3M0JIM3a B PACTUTE/IbHBIX KJIETKaX.

IV. ’KM3HEeHHBIN IUKJI KJIETKH (3 9).

’KusneHHbi Uk kieTkd. UHTepdasa, ee 3HaueHne. AMuUT03. MuTo3. ®asnl MuTO3a: npodasa, metadasa, aHadasa, Tesodasa.
Buosiornyeckuii cMbic MUTO3a. PefyKiiMoHHOe JieieHHe — Melo3 U ero ¢asbl. UHTepdasza. Meito3 I. OcobenHocTr npodassl 1.
Konbrloranus u kKpoccuHroBep. Mertadasa I, aHadasa I, Tenodaza 1. Meio3s II, ero ¢pa3bl. KoHeuHblil pe3yabTaT Melo3a, ero
6uoJiornyeckoe 3HaueHue. Peryasius kaeTo4yHoro nukia. [nbesb KJeTKHU: allonTo3, HEKPO3.

0O6o6weHue 3HaHull:

1. leleHHe K/IeTOK KaKk OCHOBA Pa3HO00pa3us CIOCOO0B Pa3MHOXKEeHHs )KUBbIX OPTaHU3MOB (CEMHUHAP).

V. KileTka — oTKpbITas cucteMa. OGMeH BelleCTB U NpeBpallleHHe 3HEPTruH (6 4).
O6MeH BeleCTB — OCHOBA KU3HEeATeJIbHOCTU KJaeTKU. [l1acTuyeckuid U aHepreTuiyeckuii o6MeH. [Jinkon3. Aspo6HOe OKHUC/IEHHE.
JHepreTUYeCKUM BbIXO/J| MOJIHOIO a3pOOHOr0 OKHCJeHHUs TJoKo3bl. PoTocuHTe3. UcTopuss ulydyenuss ¢portocuHTesa. Brkiag KA.
TumupsizeBa B usydeHue ¢orTocuHTe3da. CBeToBass U TeMHoBas ¢a3bl poTocuHTe3a. [lsaHeTapHass LIEHHOCTb OTOCHMHTE3a, €ro
NpaKTU4YeCKoe 3Ha4eHUe B CO3JaHUU HePTH, ra3da, KAMEHHOTO U Oyporo yrJiel. BausaHue ¢pakTopoB BHelLIHEN Cpe/ibl HA POTOCUHTES.
BuocuHTe3 6esikoB. ['eHeTHUYeCKMM Koj. MoJsieKyJssipHasi TeOpusl reHa, ee 3HauyeHHe. JTanbl OMOCHHTe3a Oesika. TpaHCKpPUNLHUA -
o6paszoBanue u-PHK Ha matpuue JHK. Tpancasauus. lleHTpaibHasa AormMa MoJIEKYJAsIpHON OUOJIOTUH.

JeMoHcTpanusa Tab/ul, cxeM, WUIICTPUPYIOLUUX 3HEepPreTU4YecKud o60MeH, (POTOCMHTE3, OUOCUHTE3 OeJsiKa, ONbITOB,
JIEMOHCTPUPYIOUIMX pe3yibTaTbl POTOCUHTE3A.

O6o6ujeHue 3HaHUl:



1. JHepreTHKa KJIeTKHU: 3HayeHHe GOTOCHHTE3a U AbIXaHUs1 B 0OMEHHBIX IIpoleccax (CeMUHap).
IIlpakmuueckue pabombi:
1. Pemenue asieMeHTapHBIX 33/ja4 110 MOJIEKYJIIPHOU OMOJIOTUU

VI. Pa3aMHOK€eHHe U pa3BUTHE OPTraHU3MOB (6 1)

Crioco6bl pasMHOXXeHHUA OpraHU3MoOB. becnosioe pasMHoOxeHHe U ero GOpMbl (Ae/leHHe OJHOKJIETOYHBIX OPraHU3MOB,
BereTaTUBHOe pasMHoxeHHe). [losloBoe pasMHOXeHHe, ero 3HadyeHue JJisd 3BOJIIOLUU. Pa3BUTHe MOJIOBBIX KJIETOK (raMeTOreHe3).
Ctaguu crnepMmartoreHesa. OcoO€HHOCTU CTpoeHUs crnepMmaTo3ouoB. CTaguu oBoreHesa. OCOOEHHOCTH CTpPOEHHUs AULEKJIETOK.
OnJio0TBOpEeHHUE, ero 6MoJIorndyecKoe 3HadeHue. YepejoBaHUe NTOKOJIEHUH B )KU3HEHHOM LIMKJIe pacTeHUH. CHOpoOdUT U raMeTODUT.
/IBOMHOE OIJIOZ0TBOpPEHHE 11BETKOBBIX pacTeHUH. [lapTeHoreHes. OHToreHe3. 0CO6€HHOCTU MHAMBHU/AYAJTbHOTIO PAa3BUTUSA )KUBOTHBIX.
IMOpUOHAIBbHBIN IEPUOJ, Pa3BUTHUSA XKUBOTHBIX. [[0CTIMOpHOHANIBHBINA IEPUO/L, pa3BUTHS KUBOTHBIX. [IpsiMoe 1 HenpsiMOe pa3BUTHE.

JeMoHCcTpanma: TabJMIbl, CXeMbl, WIJIOCTPUPYIOLHE 3Tanbl MUTO3a, MeW03a, CTaAUU OHTOreHe3a, CIOCOObl 6ecrnosioro u
II0JIOBOTO Pa3MHOXKEHUS, Uepel0BaHuUs MOKOJIEHUH, IBOMHOTO OIJIOI0TBOPEHMUSI.

JlabopamopHbsle pabombl:

4. CTpoeHMe I0JIOBBIX KJIETOK.

O6obweHue:

1. KnoHupoBaHUe: NepCneKTUBBI U COLLMATbHO-3TUYECKHE NPO6JieMbl pa3BUTHUS TEXHOJIOTUU KJIOHUPOBAHMUSA
KUBOTHBIX U YesloBeKa. OTBETCTBEHHOCTb Y4Y€HbIX 3a OCJIeCTBUA CBOMX UCCJIeJOBaHUM (CeMUHap)

Pazaesn I1. OCHOBHBIE€ 3aKOHOMEPHOCTH HAC/IeICTBEHHOCTH U H3MEHYHMBOCTH (11 Y)

I. 3aKOHOMEPHOCTH HAC/JIeJACTBEHHOCTH (6 Y)

. MeHze/b — OCHOBOIOJIOXXHUK M€HEeTUKH, ero npeAlleCTBeHHUKHU. [IpUHIUIT JMCKPETHON HAC/IeCTBEHHOCTH, ero 3Ha4yeHue
ZJI1 YCIIEIIHOTO pa3BUTUA reHeTUKA. MOHOrMopuiHOe cKpelMBaHue. [MOpU1010ri4ecKuid MeTo . 3aKOH eIMHO00pa3nua ru6pu/ioB
IepBOro MOKOJIeHHd (MepBbli 3aKOH MeHAesd). 3aKOH pacllelyieHus (BTopoi 3akoH MeHngess). O6bsAcHeHHMe 3aKOHOB MeHgena
NO3ULMHA TUIIOTE3bl YACTOTHI raMeT. AHa/JM3Mpyolee CKpellMBaHWe. 3aKOH He3aBUCMMOI0 KOMOMHMPOBAaHUA NPU3HAKOB (TPETUH
3aKoH Menjienis1), ero 3HayeHue JJid 060CHOBAHHMA KOMOMHATHBHOM W3MeHYUMBOCTH. IIpoMeXyTOYHBIM XapakTep Hac/JeJOBaHHUS.
CuensieHHoe HacjefoBaHue. 3akoH T. MopraHa, BKJaJ ero IIKOJIbI B 060CHOBaHHWE XPOMOCOMHOM TEOPMHM HacCJIeJCTBEHHOCTH.
HapyuieHnue cuenieHuss reHOB, €ro MnocjaeAcTBUA. 'eHeTHYeCKHe KapThl XPOMOCOM. XpOMOCOMHAs TEOPUA HACJIEJCTBEHHOCTH —
BblJjalolleecsd 00061eHre 6MO0JIOTUM NTepBOM YeTBepTH XX B., KpaTKasd UCTOPHHA, OCHOBHbIE N10JI0XKEHH. XPOMOCOMHOE Olpe/ie/ieHHe
noJsia. HaciepoBanue, cuensieHHoe ¢ mojioM. llutonasmaTuyeckas HacJaeCTBEHHOCTb. KpaTKkaa UCTOpUA pa3sBUTUSA MOJIEKYJIAPHON
reHeTUKU. ['eHHaA WHXXeHepHA,NepPCIeKTUBbl Pa3BUTUA B HalpaBJIEHUM I0JIyYeHUS MaTepUaJoB U JIEKaPCTB HOBOIO MOKOJIEHUS.
CouanbHO-3TUYECKUE TPO6JIEMbl CO3/JaHMs TPAHCIEeHHBIX OPraHUu3MOB. ['eHeTU4YeCKH MO PUIIMPOBAHHbIE IPOJAYKTHI.



JleMOHCcTpanusi: repbapHble MaTepHasbl MO Pe3yJabTaTaM CKpPEIIMBAHUS PACTeHHWM HA y4eOHO-OMBITHOM y4YacCTKe, TaOJIUIIbI,
CXeMbl, WIJTIOCTPUPYIOIIHE 3aKOHBI HAC/IE[CTBEHHOCTH, IepeKPeCcT XpOMOCOM.

0606ujeHue 3HaHUl.

IIpakmuueckue pabombi:
2.PellleHre TUIIOBBIX 33/1a4 110 TeHETHUKE

11 KJIACC

Pazzaen I. OCHOBHBIE€ 3aKOHOMEPHOCTH HAcC/JeICTBEHHOCTU U H3BMEHYHMBOCTH (11 4)

I. 3aKOHOMEPHOCTH HAC/IeACTBEHHOCTH (6 Y)

. Menjesb — OCHOBOIIOJIOXKHUK T€HETHUKHM, ero npeliecTBeHHUKU. [IpuHIun JUCKpeTHOM Hac/leCTBEHHOCTH, ero 3Ha4eHHe
JJ1 YCIIeTHOTO Pa3BUTHUA reHeTUKU. MoHOrubpuHoe ckpemuBanve. [M6pU010ruyecKui MeTo . 3aKOH eiJMH000pasusa TMOPHU/I0B
IIepBOTro MOKOJIeHUsA (NepBbli 3aKOH MeHjesd). 3aKOH pacliuelyieHUs (BTOPOM 3akoH MeHgess). O6bsAcCHeHUe 3aKOHOB MeHpesd ¢
NO3ULUM TUIIOTE3bl YUCTOTHI raMeT. AHa/JIM3UpYIolee CKpelllMBaHWe. 3aKOH He3aBUCMMOIro KOMOMHHUPOBAHUA NPU3HAKOB (TPETUH
3aKOH Menziesi), ero 3HayeHue JJid 0OOCHOBAaHHUH KOMOWHATHMBHON M3MeHYMBOCTU. [IpOMEXYTOYHBIM XapaKTep HacJieJOBaHHS.
CuemsieHHOe HacjefoBaHMe. 3akoH T. MopraHa, BKJaJ ero IIKOJbl B 000OCHOBaHME XPOMOCOMHOM TEOPHHM HaC/eJCTBEHHOCTH.
Hapymenue cuenieHuss reHOB, €ro nmocaejCcTBUsd. ['eHeTHYecKHe KapTbl XpOMOCOM. XpOMOCOMHasA T€OpHUS HaCJAeJCTBEHHOCTH —
Bblalolleecsd 06061eHrne 6MO0JIOTUH NTepBOM 4eTBepTH XX B., KpaTKasd UCTOPHHA, OCHOBHBIE N0JIOXKEHHA. XPOMOCOMHOE Oollpe/ie/ieHHe
noJsia. HaciemoBanue, cuensieHHoe ¢ mosoM. llutonasmaTuyeckas HacaeCTBEHHOCTb. KpaTkaa UCTOpUA Pa3sBUTUSA MOJIEKYJIAPHON
reHeTUKH. ['eHHas WHXKeHepHUd, NePCIeKTUBbl Pa3BUTHUA B HallpaBJIEHUM IOJyYE€HUs MAaTEPHUaJOB U JIEKAPCTB HOBOTO MOKOJIEHHUS.
ConpaJbHO-3TUYECKHE NPO6JIeMbl CO3/JaHUA TPAHCT€HHbIX OPraHU3MOB. ['eHeTHYeCKH MOJUPUIIMPOBaHHbIE IPOLYKTHI.

JdeMoHcTpanmsa: repbapHble MaTepUasbl M0 pe3ysbTaTaM CKPeIlMBAaHUA PAacCTEeHUWH Ha y4eO6HO-ONBITHOM ydacTKe, TabJIMIbI,
CXeMbI, WJLIIOCTPUPYIOIIME 3aKOHbI HAC/IeCTBEHHOCTH, IEPEeKPeCT XPOMOCOM.

06o6weHue 3HaHUll.

1. [lepcrieKTUBBI pa3BUTHSA, COLlMAIbLHO-3TUYECKHE NTPO6JIEMbI MOJIEKY/IAPHOW I'€HEeTUKH U T€eHHOW MHXKEHEePHUH (JIMCKYCCHS ).

II. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYUBOCTH (3 4)

Tune!l HacJeACTBEHHOM U3MEHYMBOCTU: KOMOMHATUBHAsA U MyTallMOHHadA. Micropusa u nmosoxeHusa MyTallMOHHOW Teopuu . fe
®pusa. Tunel MyTanuid: TeHOMHbIE, XDOMOCOMHbBI€, TeHHble. MeXxaHW3M BO3HMKHOBEHHA IeHHbIX MyTauui. [Ipsgmble u obpaTHbIe
reHHble MyTauuu. ComaTH4ecKHe M reHepaTHBHble MyTanuH. McKyccTBeHHOe mosydeHHe MyTauuid. PuUsnyeckue, XMMHUYeCKHEe U
6HoJIorM4ecKre MyTareHnl. Po/ib 0Te4eCTBEHHBIX YYEHbIX B U3YYE€HUHU UCKYCCTBEHHOTO MyTareHes3a. 3aKOH rOMOJIOTUYECKHUX PAJOB B



HacleACcTBeHHOM u3MeHuyuBocTH H.M. BaBuioBa (MM Teopusa U3MeHYUBOCTH). IIpeicKasaTesibHble BO3MOXXHOCTH 3aKOHA U €ro
3HayeHWe /A pa3sBUTUA TFeHeTHUKU U cejeKuud. H.M. BaBuioB — BblJaOLMNCA OTEYECTBEHHBbIM TEeHEeTHK U CeJIeKIIMOHep.
MoaudurkaliMoHHas U3MEeHYUBOCTb, ee 3HaueHHe. HopMa peakijuu.

JleMOHCcTpanMsa: pacTeHUsd, WIJIIOCTPUPYIOLIYe BJUAHWE YCJIOBUH CpeJibl HA U3MEHYMBOCTb OPraHM3MOB, TAOJIMLbI, CXEMBI,
NOACHAIIHE 3aKOHOMEPHOCTH MyTallMOHHON U MOJAMPHUKALIMOHHON U3MEHYMBOCTH.

JlabopamopHbsle pabombl:

1. MoagndpukanMoHHasA U3MEHYUBOCTh. BapyaljMOHHBIN pAJj, BapMallMOHHasA KpUBal.

II1. 'eHeTHKa Ye/IOBeKa (1 4)

MeToAbl M3y4eHHsI HACJAeJCTBEHHOCTU 4esI0OBEKA: FeHeaJloTUYeCKUM, 6JIM3HEL0BbIN, OMOXUMUYECKHE, MUKPOOUOJOTUUECKHUE,
UTOTeHEeTUYeCKHEe MeTO/ibl. XpOMOCOMHbIE 60JIe3HU, UX TPpUYMHbL.['eHHas Tepanus. LleHHOCTb reHeTUYeCKUX 3HaHUM: pe3yc-paKTop,
O0JIM3KOPOACTBEHHbIE OpakKd M HX [OCJAEACTBUS, MNpOoPUIAKTHKA HACJEeACTBEHHbIX 0o0Jie3HeHW, MeJUKO-TeHEeTUYeCKoe
KOHCyJibTUpOBaHUe. [IpoekT «['eHOM 4YesioBeKa», ero 3HauyeHue. ['eHeTHYecKas HEOJHOPOJHOCTb 4eJioBeYeCTBA — OCHOBA €ro
O6MOJIOTUYECKOTO U COLMAJIbHOTO Mporpecca. 'eHeTHU4YeCKMe OCHOBbl MMMYHUTeTA. UHAWBUya/bHOE pa3BUTHE W MpobJieMa paka.
Buosiornuyeckre 0COOEHHOCTH 3JI0KaueCTBEHHOW onyxosd. Teopus 3/0KaueCTBeHHOro pocrta. HaciaeacTBeHHOCTh W pak.
JKOJIOTUYECKHE YCI0BHUS PAa3BUTHIX CTPAH U OHK03a00JIeBaHUS.

JleMoOHCTpanusA: TabJUIbl, UIJIIOCTPUPYIOIIHME METO/Ibl U3y4eHHUs HAC/Ie/[CTBEHHOCTU YeJIOBeKa, XpOMOCOMHbIe 60JIE3HMU.

[Ipakmuueckue pabombi:

1. CocTaB/ieHUE POJOCTOBHBIX.

IV. I'eHeTHKa U cesieKIuA (1 4)

U CcKycCTBEHHBIN M eCTeCTBEHHbIM OTOOP B CeJIEKIUU KUBOTHBIX. AHA/IU3 POJOCAOBHbBIX MPU NMoj6ope npousBoguTeseil. Tunbl
CKpelllMBaHHUS B )XMBOTHOBOJCTBe. OTAa/sieHHass TMOPUAU3allMs U FeTePO3UC Y XKUBOTHbBIX. PoJIb cesleKIIMU B COXpaHEHWU BHUI0BOTO
pasHoo6pa3us. CeJieKIUsI MUKPOOPTraHU3MOB: OCHOBHbIE METOJbl U TMepCrneKTUBbI. MHKpoOOHOJIOTHYECKAs TEeXHOJIOTUs, ee
JIOCTXKEHUsS] B TOJIyYeHUU KOPMOBBIX 6eJKOB, $epMeHTOB, IOPMOHOB, NepepabOTKe NPOMBIIIJIEHHbIX W OBbITOBbIX OTXO/OB,
9KO0JIOTUYECKU YUCTOT0 GUOTOIJIMBA.

JeMoHcTpanus: Tabaulbl, poTorpaduu nNopoj, COPTOB, MOJUIJIOUAHBIX, MyYTaHTHbIX POPM, MEXKBHU/A0BbBIX THOPHUOB.

IKCKypcuu:

2. BeIBe/leHHe HOBBIX COPTOB KyJ/IbTYPHBIX PAaCTEHUH U NMOPOJ, )KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAaHLHIO, CEJIbCKOX03MCTBEHHYIO
BBICTABKY, [IJIEMEHHYI0 pepMy).

O6o6ujeHue 3HaHUl:

1. Bbljawomuecs oTe4yeCTBeHHble FTeHETUKH U CeJIeKLIMOHEePHI (KOH(epeHIus).



Pa3pes I1. Opranusm u cpeja. HagopraHuamMeHHbI€ CUCTEMbI. IKOCUCTEMBI (14 4)

I. Opranu3m u cpeaa (4 4)

JKoJIOTUsl, ee 3HAUYEHUE KaK IeHHOCTHO-HOPMATHUBHOIO 3HAaHUSA. JKOJOTHYeCcKHe (PaKTOpbl: abUMOTHYECKHe, OUOTUYECKHUE,
aHTponoreHHble. Cpeabl :kM3HU. BogHas cpejia, ee 3KOJIOTMYECKME 0COOEHHOCTHU: MOABUKHOCTD, IVIOTHOCTb, BA3KOCTb, IPO3PayHOCTb,
CBETOBOW U TeMIlepaTypHbIA peXUM, ra30Bblid COCTAB BOJOEMOB. AZjanTallMi BOJAHBIX OPraHU3MOB K cpeje. HazeMHO-BO3aylHaA
cpesna. BaxxHelne kiuMaTtrdeckrde GaKTOpPBI: CBET, BJAXKHOCTb, TeMIepaTypa. CBeT KaK KJIMMaTHU4eCKU GaKTop. IKOJOTHUYECKHE
IpyHIibl paCTEHUM N0 OTHOLIEHUIO K cBeTy. [louBa — camast MoJsiofas cpejia *KHU3HU, ee 0COOeHHOCTH. JK1Bble OpraHru3Mbl, Kak cpeza
KU3HHU.

JleMOHCTpanua: cxeMbl, TabJHWIbl, PUCYHKH, WJIKOCTPUPYIOUIME pas3/iMdHble CpeJbl KU3HU U JeUCTBUE 3KOJIOTHMYECKUX
$aKTOpPOB HA OPraHU3MBI.

06o6weHue 3HaHUll:

1. CpeAibl )KU3HU U 3KOJI0TUYeCKUe GaKTOPHI (CEMHUHAP).

II. Hony 1A MsA, BUJ, GUOLEHO3 — )KUBbIe CUCTEMBI (4 4)

Buosioruyeckuit BUji — 06’b€KT U3yUeHUs] CUCTEMATUKH, IKOJIOTUH, TEHETUKHU, 3BOJIIOIUK. KpuTepuun Buaa: MopdoI0oTHYECKUH,
reorpaduyecKuid, I3KOJIOTUYECKUH, OUOXUMHYECKUU, (U3UOJOTHYECKUH, 3TOJIOTUYEeCKUH, reHeTHdeckuil. CTpykKTypa BU/A.
[lonynsiuusa — CTPyKTypHasl eJUHUIA BUJA, TEHETUYECKU OTKPBITAsA CACTeMa. BaxkHelIIMe MmoKa3aTeJd COCTOSHUSA NONYJSALUA —
YHCJIEHHOCTb U MJIOTHOCTb, UX 3aBUCUMOCTb OT POXKJAeEMOCTU, CMEPTHOCTHU, BBI’)KUBAEMOCTH, IJIOJJIOBUTOCTU ocobeld. Bo3pacTHas u
M0JIOBAsl CTPYKTYypa nonyJsiiiuu. bruolieHo3 — caMasi c/1o’KHas )KuBasi cucTeMa. Bu1oBasi M NpocTpaHCTBEHHAasl CTPYKTypa 6UoIeHO03a.
Buosiornyeckoe pasHoobpasue, ero LEeHHOCTb. TUNbl B3aMMOOTHOUIEHWH MNOMYJALWN pa3HbIX BHUAOB B OHOIleHO3€e: MyTyaJlU3M,
CMMOKMO03, KOMMEHCa/IM3M, XUIIHUYECTBO, Mapa3uTHU3M, KOHKypeHLMs. JKoiorudeckas HUla. [[pyHIUIn KOHKYPEHTHOT'O UCK/II0YEeHUS
[.®. T'ayse.

JleMoOHCTpanusA: TabJIULbl, CXeMbl, PUCYHKH, TepOapHble 3K3eMILISPbl, WIJIOCTPUPYIOIIUE KPUTEPUU BU/JA, NONYJISLLMOHHbIE
CTPYKTYPBbI, TUIIOB MeKBHU0BOI'0 B3aUMOLEUCTBUA.

JlabopamopHble pabombi:

2. U3yyeHue KpuTepueB BUJA.

06o6weHue 3HaHULlL:

1. HagopranusmeHHble CUCTEMBI: NONYJIALMSA, BUJ (CEMUHAP).

II1. IxocucTeMsl (4 1)

Buoreouenos. Jkocuctema. Brkumag AJI. Tencin u B.H. CykayeBa B co3jaHue ydyeHUsI 00 IKOCHUCTeEMe M OHOTEOLEHO3E.
QyHKIMOHAJIbHBIE TPYIINbl OPTaHU3MOB B 3KOCHCTEME. [IpUpoiHbIE U aHTPONOTeHHbIE 9KOCUCTEMBI, UX pa3dHoobOpasue. Tpopuyeckas
CTPYKTypa 6uoreouneHo3a. llenu nuTaHus: nacTOULIHbIE U AeTpUTHble. Tpopuyeckre ypoBHU. [IpaBUJIO 3KOJOTHUUYECKUX MMUPAMUL,
PazButrve u cMmeHa 3kocucteM. [lepBU4YHble M BTOpPUYHBbIE CYyKLecCUU. OTJIMYUE eCTEeCTBEHHBIX U HCKYCCTBEHHbIX 3KOCHUCTEM



(arpoakocucTeM). ArponeHos, ero BbICOKasl NPOAYKTUBHOCTb M HEYCTOMYMUBOCTb. [lyTH MOBBILIEHUS YCTOMYMBOCTH arpol,eHO30B.
B3anmocBsi3b 6uoreoneHo30B B 6uochepe. OnacHoCcTh 06eJHEHUSI OGHMOJIOTUYECKOTO Pa3HOOOpa3usl MaaHeThl, MyTH €ero COXpaHeHHs.
Oco60 oxpaHsieMble IPUPO/HbIE TEPPUTOPHUH: 3aMI0BETHUKHU, 3aKAa3HUKH, HALlMOHAIbHbIE MAPKU, TAMSATHUKU MTPUPO/IbI.

JleMOHCTpanms: TabJIUIbI, CXeMbl, UJIIOCTPUPYIOIINE SKOCUCTEMHYI0 OpraHU3aLUI0 >KU3HU U BO3/IeMCTBHE YeJIOBEKA HA XKUBYIO
npupoay, repbapHble MaTepuasbl, TaGJUIbl, WIJIOCTPUPYIOLUE THUIIbI MEXBHU/OBOTO B3aMMOJEUCTBHS, pa3HOOOpa3ue IKOCUCTEM;
CXeMbl, pPUCYHKH, OTpakaroliye BUA0BYIO, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO CTPYKTYPbl GMOLIEHO30B.

O6obujeHue 3HaHuli:

1. [lyTH coxpaHeHHs 6M0JIOTUYECKOT0 Pa3HOOOpa3us (3alUTa IPOEKTOB).

IV. buocdepa (2 49)

Buocdepa — eauHas riobasibHas 3KoJioruueckas cucremMa 3emMsd. KpaTkasi MCTOpHUS CO3JaHUSI MU OCHOBHbIE MOJIOKEHUST YYEHUS
o 6uocdepe. B.W. BepHasickuii — BBIJAIOLANCA MbICIUTEb, JUAEP ecTecTBo3HAaHUSA XX Beka. «BcrooJHOCTb» U3HU B 6uocdepe,
rpaHulibl 6uochepnl. Pacnpenenenue xu3Hu B 6uochepe. XKuBoe BellecTBO, ero CBOMCTBA U reoxuMudeckrue GyHKuuu. KpyrosopoTt
BelIeCTB — OCHOBA 11€JIOCTHOCTU 6HUocdephl.

JleMOHCTpanuA: TabJIUIbl, CXeMbI, UIJIOCTPUPYIOIIME TPaHHUIlbl 6U0Cchepbl, 6UOTe0OXUMUYECKUE IIUKIIbI.

06o6weHue 3HaHUull:

1. Bkyiaz yueHus o 6uocdepe B 0011eUE/I0BEUECKYIO KYJABTYPY.

Paszpes I11. MUKpoO- 1 MaKpo3BoJI0LMsA. PasHOOGpa3ve opraHu4YecKoro Mupa (5 4)

V. MukposBo/iionus (3 4)

PasBuTue 3BOJNIOLMOHHBIX B3rasf0B + JlappuH. ®opMupoBaHue CHHTeTH4YecKON Teopuu 3Boswnuu (CTI). Ionmynsapua —
3JleMeHTapHas 3BOJILUOHHAasA cTpykTypa. Bksiag C.C. YeTBepukoBa B CTaHOBJEHME M pa3BUTHE TEeHETHUKU MNOMYJALUM.
[TonyisiiMoHHbIE BOJIHBI — GAKTOP MUKPOIBOJIIOIMH, CIYYaHHO U3MEHS IO YaCTOThI ajljiesied U TeHOTHUIIOB B nonyasanuu. Jipeid
reHOB, ero BJIUSIHUE HAa U3MeHeHHe reHOpOH/a MaJIOUMCIEHHOW momnyJssanyu. EcTecTBeHHBIM OTOOpP — HampaBJsdOIUi pakTop
MUKpPO3BOJIIOIUNA. DPOpMbl e€CTeCTBEHHOTO0 O0TOOpa: ABWXKYUIMH, CTAaOUJIU3UPYIOUIMH, paspbiBaloiiuid oT60p. TBopyeckas poJib
ecTeCTBeHHOro or6opa. U3onsanusa — GpakTop MUKPOIBOJIIOLUH, HAPYIIALUNA CBOOOAHOE CKpeluBaHUE MeX/y 0COOSIMU COCeHUX
nonyasauui. PopMbl U30ALUU:
reorpaduyeckasi, 6uosiorudyeckasi. Bo3HHKHOBeHHE MPUCIIOCOOJEHUN — pe3yabTaT JAeHUCTBUS (GAKTOPOB MUKPOIBOJIIOLMH.
Buoo6pazoBaHue — pe3yabTaT MUKPO3BOJIOLMU. CTocoObl BUI006pa30BaHUs: reorpadruuecKUuid ¥ 3KOJIOTUYECKHU.

JeMoHcTpanusa: Tab/vIbl, CXEMbI, WIJIIOCTPUPYIOIIUE JedCTBHE (PAKTOPOB 3BOJIIOIUM, NMPUCIOCOOJEHHOCTh OPraHU3MOB K
cpeie 06MTaHMsl, CIOCOObI BUA000pa30BaHUS.

JlabopamopHble pabombl:

2. [Ipucnoco6/ieHHOCTh OPraHU3MOB K Cpe/le 0OMTaHUS KaK pe3yJbTaT [eMCTBUS eCTECTBEHHOI0 0THOpa.



0606ujeHue 3HaHUl:
1. lapBUHU3M U aHTUJAPBUHU3M 0 PAaKTOpPaX 3BOJIIOLUHU (AUCKYCCHUS ).

VI. MakpoaBo/ironus (2 4)

Mopdosnoruyeckue [JokasaTeJbCTBa 3BOJIKOLUU: TOMOJOTMYHbIE OpraHbl, PyAUMEHTbl, aTaBU3Mbl. IMOpPHOJIOTUYECKUE
JlokasaTeabcTBa 3BoJtonuud. HW.U. MeuynukoB,A.O. KoBajeBCKHH — OCHOBOIOJIO)KHUKH 3BOJIIOI[MOHHONW 3MOPHOJIOTHH.
BuoreHeTnuyeckuil 3akoH. [lajieoHTO/I0TUYECKHE [JOKA3aTEJIbCTBA MAaKPO3BOJIIOIUHU: TlepexoaHble GOpMbl, GUIOTEeHETUIYECKUE PS/bIL.
Bkuag B.O. KoBasieBCKOro B pa3BUTHE 3BOJIIOIMOHHOM MAJIEOHTOJIOTUY . 3aKOHOMEPHOCTHU MaKp03BoIOL UK. OCHOBHbIEe HallpaBJIeHUS
3BOJIIOIIMOHHOTO mpoluecca. [Iporpecc u perpecc B 3Bostouuu. [lyTh pocTukeHHsT GUOJIOTHYECKOr0 mporpecca: apomopdos,
uavoazanTanus, obuas aereHepanus. A.-H. CeBepuos, U.U. llImanbrayseH — BblJaroupecss 0Te4eCTBEHHbIE 3BOJIIOIMOHHUCTHI.

JeMoOHCcTpanusa: TaOJ/UIbl, CXeMbl, TepbapHble 3K3eMIUISPbl, WJIIOCTPUpYIOIIMe apoMopdo3bl, UAUOAJANTALMU, OOLIYI0
JlereHepanuio.

VII. PasHoOoGpa3ue opraHu4eckoro mupa (1 4)

CucremMa »>KHMBBIX OpraHusMoB. McKyccTBeHHble U ecTeCTBeHHble cUCTeMbl. [lpyuHLIMIOBI KaaccupuKauuu (OUHapHas
HOMEHKJIaTypa, IPUHLUI CONOJYMHEHHOCTH TaKCOHOB). LlapcTBa xuBoi npuposl: baktepuu, JKusotHble, Pactenus, I'puosl.

JleMoOHcTpanus: TabaMLbl, CXeMbl, FepbapHble MaTepHaJbl U KOJJIEKIIUU, UJJIIOCTPUPYIOLHE pa3HO0Opa3ue KUBbIX OPTaHU3MOB.

Paspen IV. [IpoucxoxkaeHue U pasBUTHE KU3HU Ha 3eMJie.

I. IIpoucxo:kaeHre U pa3sBUTHE KU3HU Ha 3emJie (2 4)

Buo- u abuorenes. 'unoresa A.U. Onapuna. McTtopus pa3BUTHUA KU3HM Ha 3eMJie. Apxell, IpoTepo30i, Naseo030i, Me3030H,
KalHO301. JTalbl 3BOJIIOIIMU YesloBeKa. B3auMOCBsI3b 6M0JIOTMYECKUX U COIMAIbHBIX PAKTOPOB B X0/l€ aHTPONOCOI[MOTEHE3A.

JeMoHcTpanua: TabJyullbl, KapTUHbI, PUCYHKH, OKAaMEHEJIOCTH, OTIeYaTKH, TrepOapHble MaTepuasbl, KOJIJIEKIUH,
WJJIIOCTPUPYIOIME pa3BUTHeE »KU3HU Ha Hallle! IJIaHeTe

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH YYAILIUXCA

B pe3ysbTaTe U3ydyeHUsI GUOJIOTUU YYEHUK JOJIKEH

3HaTh/NMOHUMATh

* NPU3HAKU 6U0/102U4ECKUX 065eKMOo8: }KUBbIX OPraHU3MOB; T€HOB U XPOMOCOM; KJIE€TOK U OpTraHW3MOB >KHBOTHBIX U 4YeJIOBEKa,;
HNOMNYJISILIUN; 3KOCUCTEM; OUOCPepPhl; ) KUBOTHBIX CBOET'0 PETUOHA,;

* CYWHOCMb buo102u4ecKux npoyeccog: 06MeH BelLeCTB U NpeBpallleHUsI SHEPTUH, TUTAHUE, [IbIXaHUe, BblJeJIeHWe, TPAHCIOPT
BEIIECTB, POCT, Pa3BUTHe, Pa3MHOXKEHHEe, HAC/JEJCTBEHHOCTb M HW3MEHYUBOCTb, PEryJslys KU3HeAesATeJbHOCTH OpPTaHU3Ma,
pPa3ApaKUMOCThb, KPYyTOBOPOT BEILECTB U MpeBpallleHue SHEPTUU B IKOCUCTEMAX;



* 0CO6eHHOCTH OpraHu3Ma 4eJIoBeKa, ero CTPOEHHUs], XKU3HEeAeATEbHOCTH, BbICIIE HEPBHOU eI TeJIbHOCTH U MOBEJeHUS;

yMETb

* 00BSCHIAMDb:

poJib 6HoJIoTMU B GOPMUPOBAHHUM COBPEMEHHOM eCTeCTBEHHOHAYYHON KapTUHBI MUPA, B MPAKTUYECKOH J1eATEJIbHOCTH JIIOIeN U
CaMoro y4YeHHKa,;

POJZCTBO, OGLIHOCTb NPOUCXOXKAEHHSA U IBOJIIOLMIO )KUBOTHBIX (Ha IPUMepe CONOCTaBJIeHUs OT/eJIbHbIX Py );

POJIb PA3JIMYHbIX OPraHU3MOB B )KHM3HU YeJIOBeKa U COOCTBEHHOM J1esITeJIbHOCTH;

B3aHMMOCBSI3U OPTaHU3MOB M OKPYKAKOIIEN Cpeibl;

pOJib GUOJIOTUYECKOT0 pa3HO0Opa3us B COXpaHeHUU 6uochepsl;

HeoOX0MMOCTD 3aIUThI OKPYKAIOIIEN CpeIbl;

POJICTBO YeJIoBeKa C MJIEKOMUTAIOIIUMH ) KMBOTHBIMH, MECTO U POJIb YeJIOBEKA B IPUPO/IE;

B3aHMMOCBSI3U YesJI0BeKa U OKPY’Kalollel cpeJibl; 3aBUCUMOCTh COOCTBEHHOT'O 3/I0POBbsI OT COCTOSIHUS OKpY>Kalolllel Cpe/ibl;

NPUYHHBI HACJIe/[CTBEHHOCTU U U3MEHYUBOCTH, NMPOSIBJIEHUS HACJIe/[CTBEHHbIX 3a00/€BaHUN, HUMMYHHUTETA y YeJ0BEKa;

pOJiIb TOPMOHOB ¥ BUTAMHUHOB B OpPraHU3MEe;

* u3yyamso b6uo102uvecKkue 06seKmoul U NPOYecchbl:

CTaBUTb OMOJIOTUYECKHE IKCIIEPUMEHTHI, ONMMUCBIBATD U OO'BSCHSATD pe3y/IbTaThl ONbITOB,;

HaOJII0ZIaTh 32 POCTOM M PAa3BUTHEM XUBOTHBIX, IOBeJIeHUEM }XKHBOTHBIX, CC30HHBIMU U3MEHEHHUSIMHU B IIPUPO/IE;

paccMaTpUBaATh Ha TOTOBBIX MUKpOIIpenapaTax U OMUChIBAaTb GMOJIOTHYECKHE 00'bEKThI;

* pacno3Hasambs U ONUCbIBAMb:

Ha TabJIUI[aX OCHOBHBIE YaCTH U OPTaHOU/Ibl KJIE€TKU, OpraHbl U CUCTEMbI OPTaHOB YeJI0BEKA;

Ha >KHUBBIX 00'bEKTax M TabJIMIIaX OpraHbl U CUCTEMbI OPTAHOB YXMUBOTHBIX, }KUBOTHBIX OT/I€JIbHBIX TUIIOB U KJIACCOB;

HaurboJiee pacrpocTpaHeHHbIE YKUBOTHBIX CBO€H MECTHOCTH, JJOMAIlIHUX YXMBOTHBIX, OMMACHbIE JIJIS1 YeJIOBEeKa YKHUBOTHBIE;

* 8blSI8/155Mb U3MEHYUBOCTb OPraHW3MOB, MPUCIOCO6JIEHUSI OPraHU3MOB K CpejJie OOMTaHMs, THUIbl B3aUMOJIEHCTBUSI pa3HbIX
BHU/JIOB B 9KOCHCTEME;

* cpasHusams 6uo102uyeckue 06seKkmul (KJ1eTKH, TKaHU, OpraHbl U CUCTEMbl OPTAaHOB, OPraHU3MBbI, Ipe/iICTaBUTeIel OT/eJIbHbIX
cUCTeMaTH4YeCKUX IPYIN) U JleJ1IaTb BbIBOJIbI HA OCHOBE CPAaBHEHHS;

* onpedes1simb NPUHA/JIEXKHOCTb 6M0JI0rMYeCKUX 06'bEKTOB K Ollpe/ie/IeHHON cUcTeMaTHYeCcKo! rpynne (kjaaccuuKalus);

* AHA/U3UPOBAMb U OYeHUBAMb BO3JeHCcTBUE PAKTOPOB OKpyKalolled cpenabl, paKTOPOB pHCKa Ha 3JI0POBbE, MOCJIEACTBUN
JlesITeJIbHOCTU YesJI0BEKAa B 9KOCUCTEMAX, BJAUSHHUE COOCTBEHHbBIX MOCTYIKOB HA KUBbIE€ OPTaHU3MbI U 9KOCUCTEMBI;

* MPOBOJIUTH CAMOCTOSITEJIbHBIM MOUCK OHMOJIOTMYECKON HHPOPMALIMU: HAXOJUTh B TEKCTE YUeOHUKA OTJIUYUTEbHbIE TPU3HAKHU
OCHOBHBIX CHCT€MATHUYECKUX I'PYIII; B 6UOJOTUYECKHX CJIOBAPSAX U CIIPABOYHHKAX 3HAYEHUST OGUOJIOTUIECKUX TEPMHUHOB; B PA3JIMYHbBIX
MCTOYHHUKAaX He06X0AUMYI0 HHPOPMALMIO 0 )KMBBIX OpraHU3Max (B TOM YHMCJIe C UCII0/J1b30BaHMeM UHPOPMALMOHHBIX TEXHOJOTUR);



HCNO0JIb30BaTh NPHUOOpPEeTEHHbIE 3HAHUSA U YMEHHUS B NPAKTUYECKOU AesTeJbHOCTH U IOBCEJHEBHOU YKU3HM AJIS:

* cOO/II0IeHrs] Mep NPOPHUIAKTUKHU 3a00JIEBAHUU, BbISbIBAEMbIX PACTEHUSIMHU, ’KUBOTHBIMU, OaKTEPUSMH, TPUOAMU U BUPYCaAMU;
TpaBMaTU3Ma, cTpeccoB, BUY-undeknuy, BpeHbIX NPUBbIYEK (KypeHHe, aJIKOI0JIM3M, HADKOMaHHUA); HapyLIeHUs1 OCaHKH, 3peHMUH,
cayxa, MHQEKIIMOHHbIX U MMPOCTY/IHbIX 3a60JIeBaHU;

* OKasaHUsd NepBOW MOMOLIA MPU OTpPaBJIEHHUM SNOBUTHIMU TIpUOAMM, PACTEHUSMH, YKycaX >XUBOTHBIX; IPU MNPOCTYAHBIX
3ab0JieBaHUSX, 0’KOraX, 00MOPOXKEHHUSAX, TPaBMaX, ClIaCeHWH yTONAIIEro;

* pallMOHaJIbHOM OpraHU3alu TPyZAa U OTAbIXa, COOJII0JeHNs IPpaBUJI IOBeJleHNUS B OKpYyKalolle cpese;

* BbIpalllUBaHUS U Pa3MHOEHUS KyJbTYPHBbIX PAaCTEHUH U AOMAIIHUX )KUBOTHBIX, yX0/la 32 HUMU;

* IpoBe/ieHUs HabJII0/IeHU 3a COCTOSIHMUEM COOCTBEHHOTO OpraHu3Ma

CorsiacHo @T'OC COO, ycTaHaB/AMBaOTCA TPEOOBAHUS K pe3yJibTaTaM 0CBOEHUSI 06y4aloIUMUCA POrpaMM CpeJHET0 061ero
06pa30BaHUs: IUUHOCTHBIM, MeTapeJMETHbIM U MPeAMETHBIM.

JINYHOCTHBIE PE3YJ/IbTATDI

B cTpyKType TMYHOCTHBIX pe3yJIbTAaTOB OCBOEHHs npeaMeTa «bruosorus» Bble/IeHbl CleAyIOLMe COCTABJISIOLIMEe: OCO3HAHUE
06y4JaOIMMHUCS POCCUNCKON IPaXKAaHCKON UJIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITE/IbHOCTH U
caMooTIpe/ie/IeHHI0, HAIMYMe MOTHUBAIUU K 00y4YeHHUI0 GHOJIOTHH, IleJieHallpaBJieHHOe Pa3BUTHe BHYTPEHHUX YOEXJeHUN TUIYHOCTU
Ha OCHOBeE KJIIOUEBbIX LIEHHOCTEN U UCTOPUYECKUX TPAAULIUK Pa3BUTHS OGMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTb U CIIOCOOHOCTD
06y4JaroUMxcs pyKOBO/CTBOBATbCS B CBOEN J1eSITEIbHOCTU LIeHHOCTHO-CMbICJIOBBIMU YCTAaHOBKAaMHU, IPUCYIIUMU CUCTEME
610JI0TUYeCKOro 06pa3oBaHus, HAJIMYHUe IKOJIO0IMYeCKOT0 MPaBOCO3HAHUSA, CIOCOOHOCTU CTaBUTh L|eJIM U CTPOUTD KU3HEHHbIE
IJIaHBI.

JIn4yHOCTHBIE pe3y/IbTaThl 0CBOEHUS NMpeaMeTa «BbroorHsl» JOCTUTAIOTCS B € JUHCTBE Y4eOHOM U BOCIIUTATE/bHOU JesITeIbHOCTH B
COOTBETCTBHUHU C TPAAULMOHHBIMU POCCUNCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH [[€HHOCTSIMU,
NPUHSATHIMU B 00IECTBE NMPAaBUJIaMU U HOPMaMH NOBeJIeHHS U CIOCOOCTBYIOT MPOI[eccaM CaMONO3HaHMsl, CAMOBOCIIUTAHUS U
CaMOpa3BUTHSI, PA3BUTHS BHYTPEHHEHN MO3UIUHU JIUYHOCTH, TATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSAKY, UYeJIOBEKY TPyAa U
cTaplieMy IMOKOJIEHUI0, B3AUMHOT'0 YBaXKEHH S, 6€PEeKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HacCJeIUI0 U TPAAULIUSIM
MHOTOHAIMOHAJIbHOT0 HapoJa Pocculickont @esepanuu, Npupojie U OKpy-Karller cpege.

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHA yqe6Horo npeamMeTa «buonorusa» AOJI2KHBI OTPaXaTb 'OTOBHOCTb U CIIOCOOHOCTh O6y‘{aIOI_HI/IXCH
PYKOBOACTBOBATbLCA Cd)OpMHpOBaHHOﬁ BHYTPEHHEP'I HO3PII.(PI€I>'I JIMYHOCTH, CUCTEMOH EHHOCTHBIX OpHeHTauHﬁ, ITO3UTHUBHBIX



BHYTPEHHUX YOEXAEHUU, COOTBETCTBYIOLUX TPAJUIUOHHBIM [JEHHOCTSIM POCCUMCKOTO 0OIeCTBa, pacCUIMpPeHHE }KU3HEHHOTO OMbITa
Y OMbITA JiesITEeJIbHOCTH B MPOlLiecCe peajiM3allMi OCHOBHbIX HAallpaBJIeHUN BOCIIUTATE/bHON [eITeJIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaXXAaHCKOr0 BOCIMTaHUA:
cpOPMHUPOBAHHOCTL I'PAXKJAHCKOM MO3ULIMKU 00y4YaKOIerocs Kak akTUBHOIO U OTBETCTBEHHOI'0 4JleHa POCCUHCKOT0 061ecTBa;
OCO3HaHHEe CBOMX KOHCTUTYLIMOHHBIX IIpaB U 0013aHHOCTEH, yBaXKeHHUe 3aKOHA U NPaBONOPA/Ka;

FOTOBHOCTb K COBMECTHOU TBOpquKOﬁ AeATEJIbHOCTH IPHU CO3AaHUHU y‘{e6HbIX I[IPOEKTOB, peII€HNHU y‘{e6HbIX H IMTO3HAaBATEJIbHbIX
3aJa4, BbIIIOJIHEHHUH OMOJIOTMYECKUX JKCIIEPUMEHTOB;

CIIOCOOHOCTDb onpenesdTb CO6CTB€HHYI-0 MO3ULHIO ITO OTHOIEHHWIO K ABJIEHUAM COBpeMeHHOﬁ KU3HU U 00'bSICHATD eeé;

YME€HHNE YIUTbhIBATb B CBOUX AeﬁCTBHHX H606XOAI/IMOCTI: KOHCTPYKTHUBHOTO BBaHMOAeﬁCTBHH JIIO,[[Eﬁ C pa3HbIMH Y6e)KAeHI/IHMI/I,
KYJbTYPHBIMHX EHHOCTAMHU U COHAJIBHBIM MOJIOXKEHHEM;

FOTOBHOCTb K COTPYAHHWYECTBY B ITpolecce COBMECTHOT'O BbIIIOJIHEHUA y‘{e6HbIX, INO3HaBaATEJIbHbBIX U UCCJIeJ0BATEJbCKHUX 3a/4a4,
YBaXXWUTEJIbHOTO OTHOIIEHHWA K MHEHHIO OIIIIOHEHTOB IIPpH 06CY}K,£[eHI/II/I CIIOPHBIX BOIIPOCOB OHO0JIOTHYECKOTO CoaepKaHUA,

IT'OTOBHOCTbBb K FYMaHHTapHOﬁ 4 BOJIOHTépCKOﬁ AeATEJIbHOCTH,
Q) MaTPUOTHYIECCKOIro BOCIIUTAHHUA:

chOpPMUPOBAHHOCTh POCCUMUCKON IPaXKAAHCKOW UJIEHTUYHOCTH, NaTPUOTHU3MA, YBAXKEHHUS K CBOeMY Hapo/y, YyBCTBa
OTBETCTBEHHOCTH Iepei PogMHON, rOpJ0CTH 32 CBOM KpaH, CBOl0 PosinHY, CBOH A3bIK U KYJbTYPY, IPOIIJIOE U HACTOsIIee
MHOTOHAIIMOHAJIbHOTO Hapoa Poccuy;

IIEHHOCTHOE OTHOIIIeHUEe K IPUPOAHOMY HaC/JeHI0 U TaMsTHUKAM NPUPO/bl, JOCTUKeHUAM Poccuu B HayKe, MCKYCCTBe, CIIOPTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTDh OLl€EHMBATDb BKJIA/, pOCCI/II‘/JICKI/IX y‘IéHbIX B CTaHOBJIEHHWE U PA3BUTHE 6I/IOJ'IOFI/II/I, IIOHMMaHUs 3Ha4yeHHsI OMOJIOTHUH B
IMTO3HAaHHWH 3daKOHOB IIPHUPOALI, B 2)KN3HHU Y€JIOBEKA U COBPEMEHHOT'O O6LLI€CTBa;

ujerHas yoexJEHHOCTb, TOTOBHOCTD K CJAYKeHUI0 U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAboy;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAaHUA:

OCO3HAHME IYXOBHBIX I[EHHOCTENW POCCUMCKOTO HAapO/a;



chOpPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, 3TUUYECKOT0 NOBE/IEHUS;

CIIOCOOHOCTH OII€HUBATh CUTYAI|UI0 U NIPUHUMATh OCO3HAHHbIE PElIEHHS, ODUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;

OCO3HaHHe JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE€ OTHOIIEHHE K CBOUM pOAUTEJIAM, CO3JaHUIO CEMbHY HAa OCHOBE OCO3HAHHOTI'O IPUHATHUA HEHHOCTEﬁ CeMeWHOM KM3HU
B COOTBETCTBHUHU C TPAJULUAMHU HAPOJ OB Poccuy;

4() ICTETHYECKOTIO BOCITUTAHHUA:

3CTeTUYeCKOe OTHOLIEHUE K MUPY, BKJIOYasi 3CTETHUKY ObITa, HAYYHOTO M TEXHUYECKOT0 TBOPYECTRBA, CIOPTA, TPYAA, 00LECTBEHHBIX
OTHOIIIEHUH;

IMIOHHMMaHHe SMOLHNOHAJIBHOTI'O BOS,E[GIZCTBHH KHBOH NnNprupoabl U eé LEHHOCTH;
FOTOBHOCTb K CAMOBBIPa*K€HHI0 B PA3HbIX BUAAX NCKYCCTBA, CTPEMJIEHHE TPOABJIATb Ka4e€CTBaA TBOp‘-IGCKOﬁ JIMYHOCTHU;
5) (l)I/ISI/I‘IECKOI‘O BOCIIMTAHHUA, (l)OpMPIpOBaHl/Iﬂ KYyJIbTYPbI 3J0POBbA U DMOLITUOHAJIBHOT'O 6naron0J1qu{:

IIOHUMaHHE U peasin3alnud 310pO0BOIro U 0e30I1acCHOro 06pa3a KU3HHU (3,[[0p0BOe MMUTaHHUe, CO6JII-OAeHI/Ie TMTUEHUYECKHX IIPAaBUJI U
HOpM, C6aJIaHCI/IpOBaHHbII\;I peXnM 3aHATHU U OTAbIXa, peryjdpHad (l)I/IBI/I‘{eCKaH aKTI/IBHOCTb), 6epe)KHOFO, OTBETCTBEHHOI'O U
KOMIIETEHTHOI'O OTHOIIEHHUA K C06CTBeHHOMy Cl)I/IBI/I‘-IeCKOMy N IICUXUYECKOMY 3J0POBbIO;

NOHMMaHHe IeHHOCTU MPaBUJ UHAWBU/YAJbHOTO U KOJIJIEKTUBHOT'O 6€30MaCHOT0 MOBEJeHUSI B CUTYAIUAX, YTPOXKAKLUX 3/I0POBbIO
Y KU3HU JII0JIeH;

OCO3HaHUe NOCAeJCTBUN U HENIPUATUSA BPeJHBIX IPUBbIYEK (YIOTpe6JIeHUs a/IKOT0Jisl, HADKOTUKOB, KypeHHus );
6) TPyZL0BOI'0 BOCIIUTAHUA:
TOTOBHOCTb K TPYAY, OCO3HAHUE LIleHHOCTH MacTepCcTBa, TPYA0I001E;

FOTOBHOCTb K aKTUBHOM AedATeJIbHOCTHU TEXHOJIOTUYECKOH U COL[PI&III:)HOIZ HaIllpaBJIEHHOCTH, CITIOCOOHOCTDb HWHUIUHUPOBATD,
IIJIAHHUPOBATb U CaAMOCTOATE/IbHO BBIINNOJIHATD TaKYI0 A€ATEJIbHOCTD;

VMHTepecC K pa3JIMYHbIM cPpepaM NpodecCHOHaIbHOU JeTeJbHOCTH, YMEHHUE COBEPILATh 0CO3HAHHbBIM BbIOOD OyAylelr npodeccuu 1
peasin30BbIBaTh COOCTBEHHBIE )KU3HEHHDIE IJIaHbI;



FOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUI0 U CaMO0OOpPA30BaHUIO Ha MPOTSKEHUH BCEN KU3HU;
7) 3K0JIOTMY€CKOro BOCIIMTaHHUA:
3KO0JIOTUYECKH 1ieJiecoo6pa3Hoe OTHOLIEHUE K PUPO/Je KaK UCTOYHUKY KHU3HHU Ha 3eMJie, OCHOBE e€ CylleCTBOBAaHUS;

NOBBILIEHWE YPOBHS 3KOJIOTHYECKOUN KYJIbTYpPbl: IPHOOGpPETEHHE ONbITA MJIAHUPOBAHHUS MMOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
NoCJIeICTBUI /ISl OKPY’Kalollel cpeJibl;

0CO3HaHHUE IJ1006aJbHOT0 XapaKTepa 3KOJIOTHYEeCKHUX l'IpO6J'[€M U HYTeﬁ HUX pelleHHdd;

CIIOCOOGHOCTD MCIOJIb30BaTh MPHUOOpEeTaeMble MPU U3YYEeHUU GMOJIOTUH 3HAHUSI U YMEHHUsI IPU pellleHUH MPo6JieM, CBI3aHHBIX C
palMOHa/IbHBIM IPUPO/ON0JIb30BaHKEM (COO/II0/eHNe TPaBUJl TIOBeleHUs B IPUPO/ie, HaNpPaBJIeHHbIX HAa COXpaHEHHe PaBHOBECHS B
9KOCUCTEMaX, OXpaHy BHUJI0B, 3KOCUCTEM, 6UoCcephl);

aKTHUBHOE HeNpUsTHE IeHCTBUHN, IPUHOCAILUX BpeJl OKpYKalollell NpUPOAHOU cpesie, YMeHUe MPOTrHO3UPOBATh HEDJIATONPUSTHDIE
3KO0JIOTUYECKHE NTOCe/ICTBUS PeAIPUHUMAEMbIX JeUCTBUN U IPeAOTBPALATh UX;

HaJIn4re pa3BHUTOro 3KOJIOTH9Y€CKOIr'o MbIIIJIEHHA, 3K0JIOTUYECKOU KyJIbTYPBbI, OIIbITa A€ATEeJIbHOCTHU 3KO0JIOTUYECKOM
HaIllpaBJIEHHOCTH, YMEHHUA PYKOBOJACTBOBATbCA HMH B HOBHaBaTeﬂbHOﬁ, KOMMYHI/IKaTI/IBHOI‘/JI H COI_U/IaJ'IbHOI‘/JI IIpaKTHUKe, TOTOBHOCTH K
Y4aCTHIO B HpaKTquCKOP’I AeATEeJIbHOCTHU 3KOJIOTUYECKOH HaIlpaBJIEHHOCTH;

8) LHEHHOCTH HAYYHOTIO IIO3HAHMUA:

C(l)OpMI/IpOBaHHOCTb MHUPOBO33pEHHUA, COOTBETCTBYIOIIEI0O COBPpEMEHHOMY YPOBHIO PA3BUTHUA HAYKH U 06H_[eCTBeHHOI‘/'I IIPpaKTHUKH,
OCHOBAHHOTO Ha AuaJjiore KyJbTyp, CHOCO6CTBy}OH.[eI‘O OCO3HAaHHIO CBOETO Me€CTa B ITIOJIMKYJIbTYPHOM MHUDPE;

COBEpPHIEHCTBOBAHUE SI3bIKOBOM Y YUTATEJbCKOHN KYJIbTYPbI KaK CpeAcCTBa BBaHMOﬂeﬁCTBHH MeEXAY JIOAbMH U IO3HAHHUA MHUPaA,

IIOHUMaHHe CHeI_[I/ICl)I/IKI/I OUOJIOTHH KaK HayKH, 0OCO3HaHHUA eé poJinh B Cl)OpMI/IpOBaHI/II/I pallMOHAJIbBHOTO HAYYHOI'O MbIIIJIEHHUA,
CO3JaHHHU LEJIOCTHOTO NTpeaACTaBJIEHUA 006 OKpy¥KawimeM MHUpe KaK 0 EJUHCTBE IPUPOADbI, HEJIOBEKA U OGH.[ECTBa, B [TIO3HAHHUHU
IIPpHUPOAHBIX BaKOHOMepHOCTeﬁ " pelieHnHn HpO6JI€M COXpaHEHHA IIpUPOAHOTO paBHOBECHA;

yO0eXXIEHHOCTb B 3HAYUMOCTH OMOJIOTUM /I COBPEMEHHOW [IUBUJIM3ALMU: 0OecriedeHUs] HOBOTO YPOBHSA Pa3BUTHUSA MeJUILMHBI,
CO3/laHHe MepPCIeKTUBHBIX OMOTEXHOJIOTUM, CIOCOOHBIX pellaTh peCypCHble MPoOJieMbl pa3BUTHUSA YeJI0OBe4eCTBa, MOMCKa yTen
BBIX0/1a M3 IJ100aJIbHBIX 9KOJOTMYECKUX PO6JIeEM U 0OecriedyeHUs Nepexoia K YyCTOMYMBOMY Pa3BUTHIO, PallMOHAJIbHOMY
VICII0JIb30BAHUIO IPUPOJHBIX PECYPCOB U GOPMUPOBAHUIO HOBBIX CTaHJAPTOB KU3HU;



3aMHTEPECOBAHHOCTD B MOJIyYeHUH OGHOJIOTUYECKUX 3HAHUU B 11eJIIX MOBBIIIEHUS 001el KYJIbTYpPbl, €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, KaK COCTaBHOM 4YacTU QYHKIMOHAJIbHOU IPaMOTHOCTH 00y4armuxcsi, opMupyeMor npyu U3y4eHUu OHUOJI0TUY;

INOHHMMaHHEe CYIIHOCTHU ME€TOJ0B I[IO3HAHHUA, HCIIOJIb3YEMbIX B €CTECTBEHHDBIX HAayKaX, CITOCOOHOCTH MCIO0JIb30BaTh InoJjiydaeMabie
3HAHHUA [Jid aHAJIN3a U 00'bSICHEHHUS SIBJIEHUH OKpyXawero MMmpa U NporucxoAgdAniux B HEM HBMGHGHHﬁ, YMEHHe nej1aTb
000CHOBaHHbIE 3aK/II0YEHUS] HA OCHOBE Hay4YHBbIX (baKTOB N UMEKIIUXCA NJAHHBIX C IE€JIbIO MMOJIY4€eHHUA JOCTOBEPHbIX BbIBO0B;

CIIOCOOHOCTb CaMOCTOSITEJIbHO MCII0JIb30BAaTh OMOJIOTUYECKHUE 3HAHUS AJIAd pelieHruA I'Ip06JIeM B pe€aJIbHbIX }KH3HEHHbIX CUTYallUAX,

OCO3HAaHHE LIEHHOCTH HEly‘-IHOIZ AeATeJIbHOCTH, TOTOBHOCTDb OCYIIECTBJIATD IIPOEKTHYIO U UCCJIEeJ0BATE/IbCKYIO NeATE/JIbHOCTb
HWHAWBHUAYAJIbHO U B I'PYIIIIE;

FOTOBHOCTb U CIIOCOOHOCTD K HeIIpepbIBHOMY O6pa3OBaHI/II-O U CaMOO6paSOBaHI/I}O, K dKTUBHOMY ITIOJIY4€HHWIO HOBBIX 3HAHUH 110
OHOJIOTUHU B COOTBETCTBHU C ’KU3HEHHBIMU HOTpGGHOCTHMI/I.

METAIIPEAMETHBIE PE3YJ/IbTATbI

MeTanpeaMeTHbIe pe3yJibTaTbl 0OCBOEHHUS y4eOHOro npeaMeTa «bruosiorus» BK/IOYAOT: 3HAYUMBbIe 111 GOPpMHUPOBAHUS
MHPOBO33peHHUs 06y4YaIMXCsl MEXANCIUIIMHAPHBIE (MeXIpeJMeTHbIe) 001 eHayYHble NOHATHS, OTpaXaloliue 11eJJIOCTHOCTh
Hay4yHOW KapTUHBI MUpa U cnieliuPUKy MeTOJ0B IO3HAHHUSA, HCII0JIb3yeMBIX B eCTeCTBEHHBIX HAayKax (BelleCTBO, SJHEPIus, ABJIeHHUe,
npolLecc, CUCTeMa, HayYHbIH GaKT, MPUHLIMII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHUSI, UCCIel0BaHUe, HA0JII0jeHe, H3MepeHHE,
3KCIEPUMEHT U JpYTUX), yHUBepca/lbHble y4eOHble eHCcTBUs (I03HaBaTe/IbHble, KOMMYHUKAaTUBHbIE, PETYJISTUBHBIE),
ob6ecnevynBarone GopMrUpoBaHrue PYHKIIMOHATBHON I'PaMOTHOCTH U COLIMAILHON KOMITETEHIIMH 06y4YaloIUXCsl, CHOCOOHOCTD
00yYaKIIMXCS UCI0JIb30BaTh OCBOEHHbIE MEXUCIIUIIMHAPHbIE, MUPOBO33peHYECKHEe 3HAaHUS U YHUBEPCAJIbHbIE yUeOHbIe
JIeNCTBUSA B NT03HABATEJNbHOU U COIIMAILHOM MPaKTHUKE.

MeTtanpeMeTHbIe pe3y/IbTaTbl 0OCBOEHHUS NPOrPaMMBbl CpeiHEro 061ero o6pa3oBaHus JO/LKHBI OTPAXKaTh:
OBJ1ajieHHe YHUBEPCa/JIbHbIMH Y4€GHbIMH [I03HaBaTe/IbHbIMHU e CTBUAMU:
1) 6a30Bble JIOTHYECKHUe AeHCTBUA:

CaMOCTOSITe/IbHO GOPMYJIMPOBATH U aKTYAJIU3UPOBATH NMPO6JEMY, pACCMATPUBATDb €€ BCECTOPOHHE;



MCI0JIb30BaThb IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBbIIJIEHUS (aHa/IU3a, CUHTe3a, CPaBHEHHUd, KJIaCCUPUKaALUH,
060011eHHA), PaCKPbIBAaTh CMbICJI OMOJIOTHYECKHUX NIOHATHUH (BBIAEJATh UX XapaKTepHble IPU3HAKH, YCTAHABJIUBATh CBA3H C [PYTUMH
INOHATUAMH );

onpenesiATb neJjn AeATEeJIbHOCTH, 3adBad IapaMeTpPbl U KPUTEPHUHU UX NJOCTHXKXEHHUA, COOTHOCUTDL pe3yJbTAThbl A€ATEJIbHOCTHU C
INIOCTAaBJIEHHBIMH LIeJAMU;

WCII0JIb30BaTh OUOJIOTUYECKUE TOHSATUS [1Jis1 06'bsiCHEHUS (PAKTOB U SIBJIEHUH KUBOU MPUPO/IbI;

CTPOUTDL JIOTUYECKHE PACCYKIEHUA (I/IHAYKTI/IBHbIe, AC€AYKTHBHBIE, 110 aHaJIOFI/II/I), BbIABJIATb 3dKOHOMEPHOCTH K IPOTUBOpPEYHNA B
paCcCMaTpHUBaEeMbIX ABJIEHHUAX, (bOpMy.)II/IpOBaTb BbIBO/ibl U 3aKJ/JIOYEHHUA;

IIpUMEHATHb CXEMHO-MO/J€eJIbHbIE CpeACTBa AJid NMpeaCcTaBJE€HUA CYIIEeCTBEHHbIX CBSI3€M M OTHOIIIEHUU B HN3y4a€MBbIX OUMOJIOTMYECKUX
06'beKTaX, a TAKXe HpOTI/IBope‘-II/Iﬁ pa3HOr'o poaa, BbIABJIEHHbIX B PA3JIMYHbIX I/IH(l)OpMaLU/IOHHbIX HNCTOYHHKaAX;

paSpa6aTbIBaTb IIJIaH pelieHud l'IpO6J'I€MbI C y‘IéTOM dHaJ/JIM3d UMEIHUXCA MaTepHUaJIbHbIX U HEMAaTepPHaAJIbHBIX PeCypPCOB;

BHOCHUTb KOPPEKTHUBBI B JIeATEJIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IeJISIM, OI[eHUBAThb PUCKH MOCIeJCTBUN
JedTeJIbHOCTH;

KOOPJAMHHUPOBAThb U BBINOJHATL paboTy B yCJI0BUAX peaJbHOr0, BUPTYaJbHOTO U KOMOMHUPOBAHHOIO B3aUMO/IeCTBUS;
pa3BMBaTb KpeaTUBHOE MbILIJIEHHE IIPHU PellleHUH KU3HEeHHBIX IP0o6JieM.
2) 6a30BbIe HCC/Ie0BaTe/IbCKUe JeiCTBUS:

BJIaJJ€Tbh HABbIKAMHU y‘{e6HO—I/ICCﬂeﬂOBaTeJIbCKOﬁ H HpOEKTHOI‘/’I AeATEJIbHOCTH, HABbIKAMHU pa3pelieHud npo6neM, CITIOCOOHOCTBIO U
FOTOBHOCTBIO K CaMOCTOATEJILHOMY IIOUCKY METOZN0OB pPE€IIEHHUA IIPAKTUYECKUX 3a/aY, IPUMEHEHNUIO PA3JIMYHbIX METOJ OB II0O3HAHHA,

HCII0JIb30BATb pa3/iIMYHbI€ BUABI A€ATEJIbHOCTH 110 IIOJIY4€EHHWIO HOBOT'O 3HAHHUA, €0 UHTEPIIpEeTalluH, npe06pa30BaHmo H
IIPpUMEHEHHUIO B y‘-Ie6HbIX CUTyaludx, B TOM YHCJI€ IPU CO3JaHHUHN y‘-Ie6HbIX N COLMAJIBHBIX ITPOEKTOB;

(1)OpMI/IpOBaTb Hay‘leIﬁ THUII MBIIIJIEHHUSA, BJIAAETD Hay‘{HOﬁ TepMHHOJIOFPIeP'I, KJIFOYE€BbBIMH IIOHATHUAMHU U METOJAMU;
CTaBUTb U d)OpMy.HI/IpOBaTb COOCTBEHHbIE 3aJa44 B O6p330B3T€JIbHOI>i AeATeJIbHOCTH U ) KU3HEHHBIX CUTYyallUAX;

BBISIBJISITb IPUYUHHO-CJIE[ICTBEHHbIE CBSI3U U aKTYaJIU3UPOBATH 33/jauy, BblJBUTaTh TUNIOTE3Y €€ pellleHUs], HAXOAUTb apTyMeHThI
JUIS1 10Ka3aTeJIbCTBA CBOUX YTBEPXKAEHUM, 3a/laBaTh NapaMeTpPhbl U KPUTEPUU pelleHUs;



dHAaJIM3WPOBATH MMOJIYIYE€HHbIE€ B X0/i€ pellIeHHA 3aJa4YN pe3yJbTaThbl, KPUTHI€CKHU OL€HHUBATDb UX JOCTOBEPHOCTDb, IPOTHO3MPOBATH
HN3MEHEHHE B HOBbBIX YC/IOBUAX;

JlaBaTh OI[eHKY HOBbIM CHUTYAIlMsIM, OIleHUBATb MPUOOPETEHHBIN OMBIT;

OCYILIeCTBJISITh 1jeJleHanpaBJeHHbIM MOUCK TepeHoca CPeCTB U CIOCOO0B AEeUCTBUSL B MPODECCHOHATBHYIO CPEAY;
yMeTb [IepeHOCUTh 3HAHHS B TO3HABATEJIbHYIO U NMPAKTHUYECKYI0 00JIaCTH KU3HeesI TeJTbHOCTH;

yMeTb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPeIMETHBIX 06J1aCTeH;

BBIIBUTATb HOBbI€ UAEH, IIpeAJIaraTb OpUT'HHaAJIbHbIE€ ITIOAXO0AbI U pellI€eHUdA, CTaBUTb l'IpO6J'IeM]:>I " 3a1a4Hy, AOIIyCKaruunue
AJIbTEPHATHUBHbIE PEIIEHHA.

3) pa6oTa c uHpopmanmei:

OPHUEHTHPOBATBLCA B PA3JIMYHBIX HCTOYHHKAX I/IH(l)OpMaL[I/II/I (TeKCTe y‘{GGHOFO HOCO6I/IH, Hay‘-IHO—HOHYJIHpHOI‘/’I JInTEpPAType,
OMOJIOTUYECKHUX CJIOBApAX U CIIPABOYHHKAX, KOMIIBIOTEPHBIX fa3ax JAAaHHBbIX, B I/IHTepHeTe), dHaJIU3NPOBATD I/IH(l)OpMaLU/II-O
Pa3JIMYHBbIX BUAOB U (1)0pM npeacTtaB/JeHUA, KDUTHY€CKHU OLI€HUBATb eé AOCTOBEPHOCTDb U HEIIPOTHUBOPEYUBOCTb;

Cl)OpMYIII/IpOBaTb 3alpPOChl KU IPUMEHATD pPa3/JIMYHbI€ ME€TO/JbI IIPU ITIOUCKE U 0T6ope OHMOJIOTUYECKOH I/IH(l)OpMaLU/II/I, H606XOAHMOI>}I
AJId BbITIOJIHEHHU A y‘-IGGHbIX 3a/aYy;

HpI/IO6peTaTb OIIbIT UCIIOJIb30BAHHUA I/IHq)OpMaL[I/IOHHO—KOMMYHI/IKaTI/IBHbIX TeXHO.}IOI‘I/II‘/’I, COBEPIIEHCTBOBATDL KYJIbTYPY aKTUBHOT'O
HCII0JIb30BAHHUA PA3JIMYHBIX IONCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO BbIOMPATh ONTHMA/IbHYI0 GOPMY Npe/CTaBJIeHUs OMO0JI0rn4ecKord HHPOpPMaL U1 (CXeMbl, TPaPUKH, JUarpaMMBbl,
TaOJIMLB], PUCYHKH U APYroe);

HCIIOJIB30BATb Hay‘{HbIﬁ A3BbIK B Ka49€CTBE CpeACTBa I1pHU pa60Te C GMOJIOTUYECKOH HHQ)OpMaHHeﬁ: IMNPpUMEHATb XUMHWYECKHUE,
(1)H3PI‘-I€CKI/IG N MaTeMaTHn4eCKHue 3HdKH U CUMBOJIBI, Cl)OpMy.]IbI, a66peBHaTypy, HOMEHKJIATYypy, UCIIOJIb30BATb U HpeO6pa3OBbIBaTb
3HAKOBO-CMMBOJIMYECKHE CpeACTBaA HATJIAAHOCTH,

BJIaJ€Tb HABbIKAMHU PACIIO3HABAHHUA U 3dlIIUTbI I/IH(l)OpMaI_lPII/I, HH(l)OpMaHHOHHOﬁ 6€30MaCHOCTH JIMYHOCTH.
OBJIaAeHl/Ie YHUBEPCAJIbHBIMHU KOMMYHHUKATHUBHbBIMHA AEﬁCTBHHMH:

1) o0l EeHME:



OCYyILeCTBJIATh KOMMYHHKAIUU BO BCexX cpepax »KU3HHU, aKTUBHO Y4aCTBOBATh B IMAJIOre UJIM JUCKYCCHU IO CYLIECTBY 00CyXJAaeMOH
TeMbl (yMeHHe 33/jlaBaThb BOIPOCHI, BbICKA3bIBATh CYXK/|€HUsI OTHOCUTEJIbHO BbINOJHEHUS NIpe/jlaraeMoy 3a/jla4y, y9YUThbIBATh
MHTepechbl U COrJIaCOBAHHOCTD MO3UIMH APYrUX YYAaCTHUKOB [UAJIOTra UJIU AUCKYCCUH );

pacCno3HaBaThb HeBep6aJ1beIe cpeacrtBa O6I_LleHI/IH, INIOHUMAThb 3HA4Y€HH e COIIHAaJIbHbIX 3HAKOB, NPEeAINOChIJIOK BOSHUKHOBEHHA
KOH(l)JII/IKTHbIX CHTyaL[Plﬁ, YMETb CMAr4aTb KOH(i)JII/IKTbI N BECTHU IIeperoBoOphblI;

BJI/IETh PA3JIMYHBIMU CIIOCOGAMU OOIEHUS U B3aUMO/I€MCTBHUS, IOHMMATh HaMepPeHHs IPYTUX JIIOJIeEN, TPOSIBISITh YBAXKUTEJIbHOE
OTHOIIEHHE K COOeCceJHUKY U B KOPpPeKTHOU PpopMe GopMyIMpOBaTh CBOU BO3PaAKEHUS;

paSBépHYTO H JIOTUYHO H3J1araTb CBOKO TOYKY 3pE€HHA C UCII0JIb30OBAHHUEM A3BIKOBBIX CPE/CTB.
2) COBMeCTHaA AeATE/IbHOCTD:

NOHUMAThb U HCI0JIb30BaTh MPEUMYILeCTBA KOMaH/JHON U UHIUBU/IyaJbHOU pabOThl MPH pellleHUH 6U0JI0TUYeCcKO Mpo6JieMbl,
060CHOBBIBAaTh HEOOXOAMMOCTb IPUMEHEHUS TPYINOBLIX GOPM B3aUMO/JIEHCTBUS MPHU pellleHUH yueOHOU 3aJjauH;

BI)I6I/IpaTb TEMATHUKY N MeTOAbl COBMECTHBIX AeﬁCTBHﬁ C y‘{éTOM 06LL[I/IX HHTEPECOB U BO3MOXXHOCTeH KaxK/J0ro 4jieHa KOJIJIEKTHBA;

NPUHUMATh LeJIU COBMECTHOM JiesITeIbHOCTH, OPTaHU30BbIBATh U KOOPAUHHUPOBAThH AEUCTBHS M0 €€ JOCTHXKEHUIO: COCTABJATD IJIaH
JleMCTBUH, pacnpeeisiTh POJIU C yYETOM MHEHUN YYaCTHUKOB, 00CY>K/]JaTh Pe3y/JIbTaTbl COBMECTHOU paboThI;

OL€EHHWBATDb Ka4€CTBO CBOEro BK/IaJZld U KaXXJ0Ir0 Y4aCTHHUKa KOMaH/bl B 06LLIPII>1 pe3yJabTaT 1o paBpa60TaHHbIM KPpUTEpHUAM,
IpeajgaraTb HOBbI€ IPOEKTHI, OUEHUBATH UAE€U C IO3UIINU HOBU3HbI, OPUTMHAJILHOCTH, HpaKTI/I‘IeCKOI‘/’I 3HAYUMOCTH,;

OCYyLIECTBJIATb IO3BUTHUBHOE CTPATErN4YECKOE MMOBEAEHHNE B PA3JIMYHbIX CUTYallUAX, IPOABJIATb TBOPYECTBO U B006pa>K6HI/Ie, OBbITh
HWHHUIMATHUBHbBIM.

OBJj1afieHH e YHUBEPCaJTbHBIMHU PETYyJIATUBHBIMHY €U CTBUAMM:
1) caMmooOpraHu3anmA:
MCI0JIb30BaTh OMOJIOrMYeCKHe 3HAaHUA IS BbIAABJIEHUA PO6JIeM U UX PeLIeHUs B KU3HEHHBIX U y4eOHbIX CUTYallUAX;

BbIOMpPATh Ha OCHOBE GMOJIOTUYECKHUX 3HAHUH 1leJIeBbIe U CMBICJIOBbIE YCTAHOBKH B CBOUX JIEHCTBUSX U MOCTYIKaX [0 OTHOIIEHHIO K
»KUBOU MPHPO/ie, CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATEJIbHO OCYIIECTBJIATD [IO3HABATEJ/JIbHYIO A€ATE/JIbHOCTD, BBIABJ/IATD l'IpO6JIeMbI, CTaBUTb U d)OpMy.)IPIpOBaTb COOCTBEHHbIE
3aJa4Hu B 06p330BaTeJIbH0ﬁ AeATEJIbHOCTHU N XXU3HEHHbIX CUTYaAllUAX;



CaMOCTOSTEJIbHO COCTABJIATD IJIaH pPellleHUsI NPOo6JieMbI C Y4ETOM UMEIUIMXCSA PECYyPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U
npeANovYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacliMpsTh paMKH y4ebHOro npeJjMeTa Ha OCHOBE JIMYHBIX PeAN0YTEHU;

JleJlaTb 0CO3HaHHBIN BbIOOP, apryMEHTUPOBATh €ro, 6paTb OTBETCTBEHHOCTH 3a peLIeHHE;
OLleHUBATh IPUOOPETEHHBIN OMBIT;

croco6¢cTBOBaTh GOPMHUPOBAHUIO U POSIBJIEHUIO LIMPOKOM 3PYAULIMHK B Pa3HbIX 00J1aCTAX 3HAHUH, MOCTOSIHHO NMOBbILIATH CBOU
o6pa3oBaTeJibHbIN U KYJIbTYPHbIN YPOBEHD.

2) CAMOKOHTPO.Ib:
JlaBaThb OLEHKY HOBBIM CUTyalMsIM, BHOCUTh KOPPEKTHUBEI B JIeATEJIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB L€JIAM;

BJIaZleTh HABbIKaMH Io3HaBaTeJbHOH pe(l)HeKCI/II/I KaK OCO3HaHHUA COBepIIaeMbIX AeﬁCTBHI‘/’I U MBICJIMTEJIbHBIX IIPOLIECCOB, UX
PE3YJbTATOB U OCHOBaHPIFI, HCIIOJIb30BATb HpI/IéMbI pE(bJIeKCI/II/I AJId OI€HKHU CUTyalluu, BbI60pa BEPHOTI'O pelIEeHHI;

yMeTb OLleHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PelIeHUs M0 UX CHUXKEHHUIO;
NPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IPU aHA/IU3e pe3y/IbTaTOB AeSATeJbHOCTH;
3) IpUHATHE Ce6A U APYrHuX:

NPUHUMATh Ce0sl, MOHUMasA CBOU He,OCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBbBI U apTyMeHThI APYTUX [IPU aHA/IM3€e Pe3y/IbTaTOB AeaTeJbHOCTH;
NpU3HaBaThb CBOE NMPABO U MpPaBO JPYTrUX Ha OIIUOKH;

pa3BUBAThb CIIOCOGHOCTh MOHUMATh MHUDP C [IO3UIHNHU APYTOro 9Ye€JIOBEKaA.

INPEAMETHBIE PE3YJIbTATbI

[IpegMeTHbIE pe3ynbTaThl 0cBOeHUs nporpaMMbl COO no 610/10ruM Ha 6a30BOM YPOBHE BKJIKOYAKOT crienupuiecKre s y4ebHoro
npeaMeTta «buosiorus» Hay4yHble 3HaHUSA, YMEHUS U CIIOCOOBI AeWCTBUM 110 OCBOEHUIO, MHTEPIIPeTAaLMU U NpeoOpa30BaHUIO 3HAHUH,



BUAbl J€ATE€JbHOCTH 110 ITOJIY4€HHWI0O HOBOI'O 3HAHHUA U IPUMEHEHHUIO 3HaHUU B pPa3/IMYHBIX y‘-Ie6HbIX CUTyallUAX, 4 TaKXKe B peaJibHbIX
KU3HEHHbIX CUTYyallUAX, CBA3dHHbIX C ouoJioruei. B nporpamMme npegMeTHbIe pe3yJIbTAaThbl IPEeACTABJIEHBI 110 TOJaM 06y‘-IeHI/IH.

[IpegMeTHbIE pe3ysibTaThl OCBOEHUS YieOHOro npeameTa «bruosiorusi» 8 10 Kaacce JJ0XHbI OTPaXKaTh:

cHOpPMHUPOBAHHOCTb 3HAHUW O MECTe U POJIK OUOJIOTUHM B CUCTEMEe HAayYHOTO 3HaHUS eCTeCTBEHHbBIX HayK, B QOPMUPOBaHUHU
COBPEMEHHOM eCTeCTBEHHO-HAay4YHOU KapTUHbI MUpPA U HAYYHOI0 MUPOBO33pPEHMS, O BKJIaJle POCCUMCKUX U 3apYyOEKHbBIX YUEHBIX-
61 0JIOTOB B pa3BUTHE 6M0JIOTUH, QYHKIMOHAJbHON I'PAaMOTHOCTH YeJI0BeKa /iJisl pellleHUs *KU3HEHHbIX 3a/1aY;

yMeHHe pacKpbIBaTh COJlep>KaHue 6MO0JIOrMYeCKUX TEPMUHOB U MIOHATUM: XKU3Hb, KJIeTKa, OPraHU3M, MeTab0J11u3M (0OMeH BellecTB U
IpeBpallleH’e 3Hepruu), roMeocTas (cCaMoperyJidaLus), ypoBHeBasi OpraHU3alLus »KUBbIX CUCTEM, CAMOBOCIIPOU3Be/ieHue
(penpoAyKLus), HACJeACTBEHHOCTb, UBMEHYUBOCTb, POCT U PAa3BUTHE;

yMeHHe U3JIaraTb 6M0JIOTUYeCKHe TeOPUH (KJIeTOYHasA, XpOMOCOMHas, MyTaljMOHHAsA, LleHTPaJIbHasd A0TMa MOJIEKyJIAPHOM
ounosiorun), 3akonsl (I'. Mengensa, T. MopraHna, H. M. BaBu/ioBa) n y4yeHus (0 eHTpax MHOroo6pasus U MPOUCXO0XK/JeHHUA KYJIbTyPHBIX
pactenuit H. M. BaBuiioBa), onpejesiaTb rpaHULbl UX IPUMEHUMOCTH K KUBbBIM CUCTEMAM;

YME€HHE BJIaI€Tb METOAdMH HAYYHOI'O [IO3HAHHUA B OHMOJIOTHH: Ha6JIIOAEHI/Ie " OIIUCaHUE KUBbIX CUCTEM, IPOLECCOB U HBJ'IeHI/II‘/’I,
OpraHu3anud U IIpoBeEJEHHNE OHMOJIOTUYECKOTO JKCII€EpUMEHTAa, BbIABUXKE€HHE TMIIOTE3bl, BbIABJIEHHWE 3dBUCHUMOCTHU MEXAY
ucciaeayemMmblMu BEJIMYUHAMU, 00bSACHEHHE ITOJIY9Y€HHBIX pe3yJbTaTOB, UCIIOJIb3OBAHHBIX HaYYHbIX HOHHTI/Iﬁ, TeOpI/Iﬁ U 3aKOHOB,
YMEeHHE NeaTb BbIBOJAbI HA OCHOBAHHUHU MMOJIYYE€EHHBIX PE3YJ/IbTATOB,;

yMeHHe Bbl/eJIATh CylleCTBEHHbIe IPU3HAKHU BUPYCOB, KJIETOK IPOKAPUOT U 3YKAapHUOT, OHOK/JIETOYHBIX U MHOTOKJIETOYHbIX
OpraHM3MOB, 0COOEHHOCTH NPOLLECCOB: 0OMEHa BelleCTB U NTpeBpallleHUd SHEPTUH B KJIeTKe, POTOCUHTE3a, IIJIACTUYECKOTO U
3HepreTUYeCKOro o6MeHa, XeMOCHHTe3a, MUT03a, Mel03a, OIJIOA0TBOPEHHS, PAa3MHOXXEeHUS, UHUBU/IyaJIbHOTO Pa3BUTUA
opraHusMa (OHTOTeHe3);

yMeHUe MPUMEHSTh MoJy4YeHHble 3HaHUS [1J1s1 00'bsICHEHUS] GUOJIOTUYECKHX NIPOLLECCOB U SIBJIEHUH, /sl IPUHATUS NPAKTHUYECKUX
pellleHUH B MOBCEJHEBHOM KHU3HU C 11eJIbl0 006ecrneyeHus1 6€30MacHOCTU CBOET0 3/J0POBbS U 3/J0POBbsI OKPYKAIOIIUX JIOAEH,
CO6JII0IeHHSI HOPM IPaMOTHOTO MOBEJIEHUS B OKPY»Kalolllel MpUpPoJHOH cpesie, TIOHUMaHHWe HE0OOX0IMMOCTHU MCIOJIb30BaHUS
JIOCTXKEHHU M COBPEMEHHOUW GHUOJIOTUU U GUOTEXHOJIOTUH JIJIS1 pallMOHAJIbHOT0 IPUPO/0N0JIb30BaHHUS;

yMeHHE pellaThb 3JieMeHTapHble reHeTUYeCKre 3a/la4yd Ha MOHO- U JUTUOPUAHOE CKpelllMBaHUe, CliellJIeHHOe HacJie[JOBaHUe,
COCTaBJISITb CX€Mbl MOHOTHUOPUAHOT0O CKpEeLUBaHUS AJisl IpeJCKa3aHus Hac/leJ0BaHUS IPU3HAKOB Y OPraHU3MOB;



yMeHHUE BbINOJHATH JJaAbOpaTOpPHbIE U MPaKTUYeCKHe PaboThl, COO/0AATh NIpaBUia IpU paboTe ¢ y4eOGHBIM U JIaOOPAaTOPHBIM
060py0BaHUEM;

yMeHUEe KPUTHUUYECKHU OLlEHMBATh U UHTEPNPETUPOBATh UHPOPMALIMIO OGMOJIOTUYECKOTO COJIEPKAHUSA, BKJIOYAKOIIYI0 ICeBAOHAYYHbIE
3HAHUs U3 pa3/IMYHbIX UCTOYHUKOB (CpeiCTBa MacCOBOM MHGOpPMAL MU, HAyYHO-TIONYJIAPHble MaTepHasbl), STUYECKHE ACIEeKThI
COBPEMEHHBIX UCCEJOBAHUN B OUOJIOTHUU, MeJUIIMHE, OUOTEXHOJIOTUH;

yMeHHUEe CO3/laBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHbIE COOOIEHHS, 06006111asi 6UOI0TUYECKYI0 HHPOPMAIHIO0 U3 HECKOJIbKUX
HMCTOYHUKOB, TPAaMOTHO MCII0JIb30BaTh NOHATUUHBIN annapaT 6UO0JIOTHHU.

[IpegMeTHbIE pe3y/ibTaThl OCBOEHUS YieOHOro npeameTa «bruosiorusi» 8 11 Kaacce JJ0XHbI OTPaXKaTh:

C(l)OpMI/IpOBaHHOCTb 3HAaHUH O MeCTe U poJn OHMOJIOTHUU B CUCTEME HAy4YHOI'O 3HAHHA €CTEeCTBEHHbIX HAYK, B (1)OpMI/IpOBaHI/II/I
COBpeMeHHOﬁ eCTeCTBeHHO—HaquOﬁ KapTUHbI MHpPA U HAYYHOI0O MUPOBO33pE€HHUA, O BKJIaJe pOCCHﬁCKHX U Sap}I6e>KHbIX y‘-IéHbIX—
OHO0JIOTOB B pa3BUTHUE 6I/IOJIOI‘I/II/I, QDYHKL[HOHaHbHOI;)I rpaMOTHOCTH 4Y€JIOBEKa AJid pelleHUud ) KW3HEHHbIX 3aJ4dY;

yMeHHe pacKpbIBaTh COJleprKaHHe OUOJIOTUYECKHUX TEPMUHOB U MOHSATUIN: BU/I, TONYJISLMs, TeHOPOH/, 3BOJIIOLIMS, JBUXKYIIIUE CHJIbI
(baKTOpBI) 3BOJIIOLMH, IPUCIIOCOOJEHHOCTh OPraHU3MOB, BUA000pa3oBaHKe, IKOJIOTHYeCKHe PaKTOPhl, 3KOCUCTEMA, NPOAYL,EeHTHI,
KOHCYMEHTbI, peIylieHThI, lielM MUTAHUs, IKOJIOThUecKas nupaMu/ia, 6uoreoleHos, buocdepa;

yMeHHe U3JIaraTb OMO0JI0THYeCKHe TeOpUH (3BONIOLMOHHAs Teopus Y. JlapBruHa, CHHTeTH4YeCKas TeOPUs 3BOJIIOLMH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apo/blieBoro cxoAcTsa K. M. Bapa, yepejoBaHtA IJIaBHbIX HallpaBJeHUH U nyTel 3Bosronuu A. H. CeBeplioBa,
y4eHus o 6uocdepe B. U. BepHagckoro), onpesessTe FpaHULLbI UX IPUMEHUMOCTH K »KMBBIM CUCTEMaM;

YME€HHE BJIaI€Tb METOAdMHN HAYYHOI'O [IO3HAHHUA B OHMOJIOTHH: Ha6.}H0ﬂ8HI/Ie " OIIMCaHHE KUBbBIX CUCTEM, IPOLECCOB U HBJIeHI/II‘/'I,
OpraHu3anud U IIpoBeEJEHHNE OHMOJIOTUYECKOTO JKCIIEPpUMEHTA, BbIABUKEHHUE TNIIOTE3bI, BIABJIEHUE 3dBUCUMOCTHU MEXKAY
ncciaeayemMmblMu BEJIMIUHAMU, 00bSACHEHHE ITOJIY9YE€HHBIX pe3yJbTaTOB, UCIIOJIb3OBAHHBIX HAYYHbIX HOHHTHﬁ, TeOpI/Iﬁ N 3aKOHOB,
YMEeHHNE NeaTb BbIBOJAblI HA OCHOBAHHUHU MMOJIYY€HHBIX PE3YJ/IbTATOB,;

yMeHUe Bbl/IeJISITh CYIlleCTBEHHbIE TPU3HAKU CTPOEHUs OMOJIOTHUYECKHUX 0O'bEKTOB: BU/I0B, NOMYJISLUN, IPOAYIIEHTOB, KOHCYMEHTOB,
peZlyleHTOB, GUOTe0l,€HO30B U 9KOCUCTEM, 0COOEHHOCTH NPOLECCOB: HAC/I€ICTBEHHON U3MEHYMBOCTH, ECTECTBEHHOT'0 0TOOPA,
BU/1006pa30BaHUSA, IPUCIOCOBJEHHOCTH OPTaHU3MOB, JIeHCTBHS 3KOJ0THYEeCKHUX GAaKTOPOB HA OpraHU3Mbl, IepeHoca BeLeCTB U
NOTOKA 3HEPTHUU B 3KOCUCTEMAX, aHTPOIMOTreHHbIX U3MEeHEHUH B 3KOCHCTeMaX CBOEW MeCTHOCTH, KPYTOBOPOTA BEIECTB U
6MOreoXMMHUYECKUX IJUKJIOB B buochepe;



yMeHUe NMPUMEHSTD MOJy4YeHHble 3HAHUS /1151 00'bsICHEHUS] OUOJOTUYECKUX MPOLIECCOB U SIBJIEHUH, JJis1 IPUHATUS NPAKTUYECKUX
pellleHu B MOBCEJHEBHOM KHU3HU C 1]eJIbl0 00ecrneyeHus1 6€30MacHOCTU CBOETO 3/J0POBbS U 3/J0POBbsI OKPYKAIOIIUX JIOAEH,
CO6JII0IeHY S HOPM IPaMOTHOTO MOBEJIEHUS B OKPY»Kalollleld MPUPOJHOH cpe/ie, TOHUMaHHWe HEOOXOJUMOCTHU UCIOJb30BaHUS
JIOCTH>KEHUU COBPEMEHHOU OMOJIOTUH JIs PaljMOHAIbHOTO PUPOL0N0J1b30BaHHUS;

yMeHHe pellaTh 3J1eMeHTapHble 6M0JIOTHYeCKHe 33/]Ja4H, COCTABIATb CXeMbl IIepeHoca BeleCTB U 9HEPTUHU B 3KOCUCTeMax (LielH
NUTaHUA);

yMeHUe BbIMOJIHATD JJAOOpaTOPHbIE U MPAKTHUYECKHE PaboThl, CO6JII0[AaTh IpaBuJia NpU paboTe ¢ y4e6HBIM U JIabOPaTOPHBIM
060py0BaHUEM;

yMeHHe KPUTHUYECKH OLleHUMBATh U MHTEPIPEeTUPOBaTh HHOPMALUIO0 GUOJOTUYECKOTO COAep>KaHUs, BKIOYAKILYI0 ICEBAO0HAYYHbIE
3HAHMA U3 Pa3/JIMYHBbIX UCTOYHUKOB (CPeACTBA MacCCOBOM MHPOPMaL MU, HAYYHO-TIONY/IpHble MaTepHaJlbl), paCCMaTPUBATh
ri106aJibHble 3KOJ0TUYECKHE TPOOJIeMbl COBPEMEHHOCTH, GOPMUPOBATH 110 OTHOIIEHHUIO K HUM COOCTBEHHYIO NO3UIUI0;

YMEeHHE CO31aBaThb COOGCTBEHHBIE MMCbMEHHBIE U YCTHbIE COO6I.LI€HI/IH, 0606]].[351 6I/IOIIOI‘I/I‘-IECKYI-O PIHC])OpMaL[I/IIO N3 HECKOJIBKHX
HCTOYHHUKOB, T'PAMOTHO HCIIOJIb30BATb MOHSATHUHNHBIN allrmapaTt OHUOJIOTHH.



TEMATHWYECKOE IIVIAHUPOBAHMUE
10 KJIACC



KosmuyecTBO 4acoB Jara
Ne HauMeHoBaHue pa3aeioB usyueHus Jd/1IeKTpOHHbIE (LM pOBHIE)
n/n NMporpaMmabl Bcero KontpoibHele | IlpakTHyieckue oGpa3oBaTe/ibHbIe pecypchl
pa6oThI pa6oThI

1 B 9 bubsinoTeka

’ BE/i€HNE LOK https://m.edsoo.ru/7f41c292
9 C 33 bubsnoTeka

) TpoeHHe U GyHKLUH KJIeTKH [HOK https://m.edsoo.ru/7f41¢292
3 p 33 bubsinoTeka

) A3MHOEHNE 1 pA3BUTHE [JOK https://m.edsoo.ru/7f41c¢292
OBIIEE KOJIMYECTBO YACOB I10 68 2
[TPOTPAMME

11 KJIACC

HaumeHoBaHUe pa3/e/iOB NPOrpaMMbl

KoJsinuecTBO 4acoB




JJIeKTpOHHbIe (U poBbIe)
S S o6pa3oBaTe/ibHbIe pecypchl
Nen/m = 35
Q )
g — § —
° a g E B
[ E o X o
3 59 8.5
m X Qo = a
1 OCHOBHbIE 3aKOHOMEPHOCTH HACJIeICTBEHHOCTH 19 1 BubmmoTexa
P A [JOK https://m.edsoo.ru/7t41cc74
2 OcHOBHBbIE 3aKOHOMEPHOCTHU U3MEHYUBOCTH 16 0.5 Bu6.moreka
p ' [IOK https://m.edsoo.ru/7f41cc74
3 3aKOHOMEPHOCTH MUKPO U MaKpPO3BOJIIOLIUU 17 1 BubimoTeka
p p P I [HOK https://m.edsoo.ru/7f41cc74
[IpoucxoxxaeHue U HCTOPHUYECKOe pa3BUTHE
p d P p bubanoTeka
4 »KM3HU Ha 3emJie. MeCcTO 4yeJIOBEKa B 16 .
OK https://m.edsoo.ru/7f41cc74
o6uocdepe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 2.5
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