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INOACHUTEJIBHAS 3ATIMCKA

Ilpu paspaboTke MporpamMMel IO OHONOTHH TEOPETHUECKYID OCHOBY JUIS
ONpe/IeIeHUs] TOAXOA0B K (OPMHUPOBAHHMIO COAEp)KaHHs y4ebHOro mpeaMera
«buonorus» COCTaBMJIM: KOHUENTyalnbHble monoxkeHus @PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH ~ LeNeH, COIep)KaHWs, pe3yNbTaToB OOYdYeHHS U
TpebOoBaHUi K yPOBHIO MOArOTOBKH BBIITYCKHHKOB, TOJOKEHUS 00 OBIIKX LEIsIX U
MPUHIHIAX, XapAKTePH3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro
obutero obpasoBanusi B Poccuiickoii ®enepaiyu, a TaKkKe TONOKEHUS O
creruduke GHOIOTHH, €€ 3HAUSHHUH B [O3HAHKUH JKUBON MPUPOIBI U 00ecreYeHHH
CYLIECTBOBAaHMS YelloBe4YeCcKoro oodiectBa. CorjiacHO Ha3BaHHBLIM IIOJIOXKEHUSIM,
OHpEZIEICHBI OCHOBHBIE QYHKIMHU ITPOrPaMMBI IT0 OUOTIOTHH ¥ €€ CTPYKTYPA.

[Iporpamma 1o Ouonoruu HaéT NpeicTaBleHHEe O Lelsix, o6 obuiei
CTpaTeru OOy4YeHWs, BOCIUTAHUS U pPa3BUTHS OOYYaIOIIUXCA CpeACTBAMH
y4ebHOro mnpenmera «bHONOTHSA», OIpenenseT 00A3aTeNbHOE MpeIMeTHOE
CONEpXaHHe, €ro CTPYKTYypy, paclpefelieHHe [0 pasjejaM M TeMaw,
PEKOMEHIYEMYIO IOC/IE0BATEIbHOCTE U3Y4YEeHUs y4eOHOro Marepuania ¢ y4éTom
MEXIPEAMETHBIX W BHYTPHUIIPEIAMETHBIX CBsi3el, JIOTHKH 00pa30BaTelbHOro
Ipolecca, BO3pacTHbIX 0COOEHHOCTEH 00yYarOIIUXCsl.

B mporpamme mo OGuHonOrMM TaKKe YYUTHIBAIOTCS TPeOOBAHMS K
MUIAHUPYEMbIM JTHYHOCTHBIM, METANPEAMETHBIM M IPEOMETHBIM pe3yJIbTaTaM
o0y4eHuss B (GOPMHMPOBAHMH OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOM
AESITENBHOCTH/Y4eOHBIX NeHCTBUH 00ydyarommxcss 10 OCBOEHMIO COMIEpIKAHHUS
OHOIOrUYecKoro 00pazoBaHusl.

B nporpamme no 6uomorun (10-11 knaccel, 6a30Bbli ypoBeHb) peann3oBaH
NPUHIUI NPEeMCTBEHHOCTH B HM3Yy4YeHUM OuoNoruu, Onaromaps 4yemy B Hel
MPOCMATPUBAETC HAIPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C
(opMHUpOBaHHMEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33DEHHS,  LEHHOCTHBIX
OPHEHTalUH JTHYHOCTH, SKOIOIrHIECKOrO MBIIUICHHSI, TPEICTABIEHHH O 30POBOM
oOpase XH3HH U OEpeXXHBIM OTHOIIEHHWEM K OKpYKaroIeH IIPUPOJIHON Cpeze.
[loatomy Hapsiny ¢ usydeHHeM OOIIEOMONIOTHYECKUX TEOPHH, a TaKKe 3HAHUH O
CTPOCHHH XUBBIX CHCTEM Pa3HOTO PaHra U CyIIIHOCTH OCHOBHBIX MPOTEKAMOIIUX B
HUX TPOILECCOB B MPOrpamMMme IO OHUOJIOTHH yIeIeHO BHUMaHHE KCITOJIB30BAHUIO
IMOJIy4€HHbIX 3HAHUK B MOBCEIHEBHON YKH3HU IJIS PEIICHUS TIPUKJIAIHBIX 3a/1a4, B
TOM YHCJIe: NPOMMIAKTUKY HACIENCTBEHHBIX 3a00JI€BaHMI YeIoBeKa, MeIHKO-
IFE€HETUYECKOTO KOHCYJIBTUPOBaHMUS, 000CHOBaHUS 5KOJIOTHYECKH
LIe7IeCO00PasHOr0 MOBENEHUs B OKpy)Xaloliedl NpPHUPOIHON cpele, aHAIM3a
BIMAHUS XO3AMCTBEHHOW NEATENIbHOCTH 4YENOBeKa Ha COCTOSHHE NMPUPOAHBIX M
HCKYCCTBEHHBIX 3KOCHCTEM. Vcunenvie BHUMaHUS K HpHKJI&,D;HOI’I HanpaBJICHHOCTH
yueOHOro npeamera «BHONOTHS» MPOAMKTOBAHO HEOGXOIUMOCTHIO OOECIeYeHN s



YCIIOBUH 11 pELIEHHUs] ONHOM U3 aKTyalbHBIX 3a/1au IIKOJBHOIO OMOJIOTHYECKOTO
oOpasoBanus, KOTOpas IpedroyiaraeT (OPMHUPOBAaHHE Yy  OOYYAIONIUXCH
CIIOCOOHOCTH aJaNTUPOBAaThCA K H3MEHEHHSM IMHAMUYHO pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpa. |

buonorns Ha ypoBHE cpenHero oOuiero o0Opa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaer (HOPMHPOBaHHWE y OOYYarOUIMXCs INPEACTABICHUH O
Hay9HOW KapTHHE MHMpa, pacluupseT ¥ o0o0ILIaeT 3HaHUS O KUBOW MpHUpOJeE, eé
OTJIHUYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMd W OSBOJIOLMM, CO3MAET
YyCIOBHMS  INA:  TO3HAHMSA  3aKOHOB  JKMBOM  NIpUPOABI,  (OPMHUPOBAHHS
(GyHKIMOHANTEHOW I'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro W 6e3omacHoro obpasa
KHM3HH, KOJIOIMYECKOr0 MBILUIEHHS, IEHHOCTHOTO OTHOILUCHHUS K YKUBOU MPUPOJIE
1 YeJIOBEKY.

Bonbmoe 3nauenne 6MOIOTUs UMeeT TakKe [UIsl PEIlEeHHs BOCIIMTATENBHbIX 1
pa3sBUBAIOIIMX  33Jlay  CpeAHero  obmero o0pa3oBaHMs, COLHAIHM3ALUH
obyuaromuxcs. M3ydyenne Ouosnoruu obecrieunBaer ycnoBusi ajis (GOpMUpPOBaHHUS
UHTCJUIEKTYalIbHBIX, KOMMYHUKAI[MOHHBIX M HHGOPMALUMOHHBIX  HABBIKOB,
3CTETUYECKON KyJBTYpBI, CIIOCOOCTBYET WHTErpaldil OMOJIOTHYECKHMX 3HAHUU C
NpPeACTABICHUAMH U3 JIPYIMX y4eOHBIX IIPEIMETOB, B YACTHOCTU, PU3UKH, XMMUH
¥ reorpapun. HasBaHHBIE MONOXKEHUsS O TNpeAHAa3HAYEHUH Yy4eOHOro NpeamMera
«buomnorus» cocTaBMIM OCHOBY MU OIpPENeNIeHHs IOAXOA0B K OTOOpY U
CTPYKTYPHPOBAaHHIO €ro COAEpXKaHHs, IPEACTABIEHHOTO B IpPOrpaMMe IO
ouonoruy.

Ot6op conepxanus ydebHOro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYWIECTBJIEH C IO3ULUA KyJIbTYpOCOOOPA3HOIO IIOAXOMAa, B COOTBETCTBHH C
KOTOpBIM OOy4Jaloluecs MTOJDKHBI OCBOWTH 3HAHWS YW yMEHMs, 3HAYMMBIE JUIA
dopmupoBaHus 00l KyJIbTYpbl, OINpENeNsIONre aaeKBaTHOE IIOBEIEHHUE
4eJIOBeKa B OKpYJKalollel IPUPOILHOU cpele, BOCTpeOOBaHHBIE B IOBCEIHEBHOMU
KU3HM ¥ NpPaKTHYeCcKod nestenbHocTh. Ocoboe MecTo B 3TOH CHCTEMEe 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJEPXKaHHsI, KOTOPBIE CIIy)KaT OCHOBOU Ui (hOPMHUPOBAHUS
NPEJCTaBICHUHA O COBPEMEHHOW €CTeCTBEHHO-HAay4YHOH KapTHHE MHpa U
UEHHOCTHBIX  OpPHEHTAlMsAX  JUYHOCTH, CIIOCOOCTBYIOINMX  T'yMaHH3aIHH
OnosIorn4eckoro o6pa3oBaHusl.

CrpykTypupoBaHue colepkaHusi y4eOHOro marepuaja B IPOrpaMMme 10
OMONIOrMH OCYLIECTBIEHO C YYETOM IIPHOPUTETHOrO 3HAYEHMs 3HAHUH 00
OTJIIMYMTENIEHBIX OCOOEHHOCTSX )KUBOHM NPUPOJEL, O €€ YPOBHEBON OpraHU3alMy U
9BOJIIOLUH. B COOTBETCTBHY C 3THUM B CTPYKType y4eOHOTO mpeamera «bruomorusy»
BBIJICJIEHBI CIIEAYIOLIME COJAep)KaTeabHble TUHUM: «bruonorus kak Hayka. MeTo s
Hay4yHOro mnosHaHus», «Kierka kak Ouonorumyeckas cucrtemay, «OpraHusMm Kak



Ouonoruyeckas cucTema», «CucreMa M MHOrOOOpasHe OPTaHHYECKOTO MHpPay,
«OBOJIIOLUSA KUBOU MPUPOJIBD», K DKOCUCTEMBI ¥ IIPUCYLIHE UM 3aKOHOMEPHOCTH.

Llene uzyvenns ydeGuoro mpenamera «buomorusi» Ha 6a30BOM ypoBHE —
OBJIQJIEHHE  OOYYarOMMMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKI[MOHAIBHOH
OpraHM3alli¥ JKMBBIX CHCTEM paA3sHOrO paHra M IMpHOOpeTeHHe yMEeHH
WCIIOJIb30BaTh 3TH 3HAHWS U1 IPAMOTHBIX ACWCTBHM B OTHOLIEHHUH OOBEKTOB
)KMBOH MPHUPOJILI U PEILIEHHUS Pa3IMYHbBIX KU3HEHHBIX IIPOOIIEM.

JocTrxenne Lenu u3ydeHus ydeOHoOro mpeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIEeYNBaETCs PELICHUEM CIIEAYIOIIUX 3a/ay: ,

OCBO€HME OOY4YarOIMMMCs CHCTEMBI 3HAHUM O OHOJOTMYECKUX TEOPHSX,
YUYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, MMIIOTe3aX, paBHiiaxX, CIyXKalliX OCHOBOM
JUlsl (hOPMHPOBAHHS TNPEICTABIEHUNM O ECTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX Hay4HOTO MO3HaHKs, CTPOCHHUH, MHOTOOOPa3HUd U OCOOEHHOCTSX YKHBBIX
CHUCTEM Pa3HOr0 ypOBHs OpraHM3alluM, BBIOAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

(GopmupoBaHue y 0OYJalOIMXCS I[MO3HABATENBHBIX, HHTEIUIEKTYaIbHBIX U
TBOPYECKHX CIOCOOHOCTEH B Ipolecce aHalM3a AaHHBIX O ITyTAX Pa3sBUTHs B
OWONIOruY HAy4YHBIX B3IVISAOB, WAEH M IMOAXOJ0B K H3YYEHHIO KMBBIX CHCTEM
PasHOro ypOBHS OpraHU3aIluy;

CTaHOBJICHHE Yy oOydJaromuxcs OOIIeHd KyNbTyphl, (QYHKUHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSACHSTH M OLEHUBATH ABJIEHHUS OKPYIKAIOIIEro
MHpa JKHBOM TPHUPOABI HAa OCHOBAHWUH 3HAHUH M OIBITA, MOJYYEHHBIX IPU
U3Y4YE€HUU OUOJIOTHH;

¢popmupoBaHue y OOYyYarOIIMXCS YMEHHH WIUIOCTPUPOBATh 3HAYEHHE
OUONIOTHYECKHX 3HAHWH B INPAKTUYECKOH JeATeNBHOCTH YelIOBeKa, PasBUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTUM U arpoOHOTEXHOIOTHIA;

BOCIIMTaHWE yOEXXIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS 4YEJOBEKOM >KUBOM
MPUPO/IBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEl, COOMONEHNS STHYECKUX
HOPM IIPH [IPOBEEHUH OHOIOIMYECKUX UCCIIEIOBaHNM;

OCO3HAHME IIEHHOCTH OWOJIOrMYEeCKUX 3HAHWM [/ [IOBBILIEHHS YPOBHs
9KOJIOTUYECKOH KYJIBTYpPBI, 11 (QOPMUPOBAHUS HAYYHOI'O MHPOBO33PEHHUS;

MPUMEHEHHUE NNPUOOPETEHHBIX 3HAHHUKA M YMEHUH B IIOBCEIHEBHOM KU3HHU IS
OLICHKH ITOCIIC/ICTBHH CBOEH NEATEIBHOCTH 110 OTHOLIEHHMIO K OKPYIKaIOIEH Cpefle,
COOCTBEHHOMY 30pPOBBIO, OOOCHOBaHHME U COOIOZEHHE Mep NPO(GUIAKTUKH
3a00JIeBaHUH.

B cucreme cpennero obmero obpaszoBanus «buonorus», usydaemas Ha
0a30BOM ypOBHe, SBISIETCS 00S3aTENBHBIM y4eOHBIM PEIMETOM, BXOISIIMM B
COCTaB IIpeIMETHOM obsiacTu «EcTecTBeHHO-HayYHEBIE TIPEIMETED.



Jnst u3ydenust OMoIoruy Ha 6a30BOM YpOBHE CpeIHero o0Inero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hexemo), B 11 kmacce — 34
gaca (1 "ac B Hezemo). '



COJEPKXAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJiorusi Kak HaykKa.

buonorus xak Hayka. CBsi3b OHMOIOTHU ¢ OOLIECTBEHHBIMU, TEXHHYECKUMU H
JPYTUMH €CTECTBEHHBIMU HayKaMM, Quiaocoduen, STUKON, ICTETHKON U IIPABOM.
Ponp Owonorud B (GOPMHUPOBAaHHH COBPEMEHHOM Hay4HOH KapTHUHBI MMpA.
Cucrema OHOIOrMYECKUX HayK.

MeTtopl MO3HaHUS KUBOW NPUPOAB! (HaOIOAEHHE, SKCIIEPUMEHT, OIIMCaHHE,
M3MepeHne, KIacCH(HUKAlMs, MOJSNUpPOBaHKUe, CTaTUCTHYeckas o00paboTka
JIaHHBIX ).

JdemoHcTpanum:

[Toptpetsl: Y. HapsuH, I'. Mengens, H. K. Konsuos, [[x. Yorcon u ®@. Kpuk.

Tabauupl ¥ cxeMbl: «MeTOoabl TO3HAHUS KUBOU IIPUPOIBI.

JlaGopaTopHble U paKTHYEeCKHEe PadoThI:

[Tpaktuyeckass padora Ne 1. «Vcnosp3oBaHue pasIu4HBIX METOJOB IIPH
U3Y4YEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cHCTeMbI H HX OpPraHH3anus.

JKuBsle cucteMs! (OHOCHCTEMBI) Kak NpeaMeT usydeHus ouonoruu. Otinyne
KMBBIX CHCTEM OT HEOPTaHHYECKON MPUPOJIBI.

CpoiicTBa OHOCHUCTEM U MX pazHooOpasue. Y POBHH OpraHU3allui OMOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIH, MOMYyJISLHOHHO-
BHUJIOBOH, 9KOCHCTEMHBIN (OHOreoleHOTHYECKHUH ), OMOC(HEPHBIH.

JleMOHCTpaLHH:

Tabnuus! u cxembl: «OCHOBHBIE MPU3HAKY XU3HW», «YPOBHU OpraHM3allyu
YKUBOH TIPUPOJIBI».

O6opynosanue: moneib MoJekyisl JJHK.

Tema 3. Xumu4ecKu# cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XMMHUYECKHE DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bona 1 MuUHepalbHble BEIIeCTBa.

DyHKIMM BOABl M MHUHEpaTbHBIX BeulecTB B Kierke. [lommepxanue
OCMOTHUYECKOro Dananca. '

Benku. CocTtaB u cTpoeHHEe GENKOB. AMHHOKHCIOTEI — MOHOMEpPH! OENIKOB.
HesameHrMble ¥ 3aMEHHMbIE aMHHOKUCIOTHl. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€lIKOBOW MONEKylnbl (NepBUYHAs, BTOpPUYHAS, TPETHYHAas H
YeTBePTHYHAS CTPYKTypa). XHMHUYEeCKue CBoMcTBa OenkoB. buonornyeckue
byHKUIMH OEJTKOB.



QepmenTsl — Ouonoruueckue Karainmsatopsl. CrpoeHue (pepMmeHTa:
aKTUBHBIA LEHTp, cyOctpatHas crneundudroctb. KodepmenTsl. ButamuHbl.
Ornuurs pepMEHTOB OT HEOPraHWYECKHMX KaTaTH3aTOPOB.

YrineBonpl: MoHOcaxapHuibl  (IJIIOKO3a, pubo3a HW  Je30KcHuprb03a),
nucaxapuzpl (caxaposa, IJlaKTo3a) M ITOJMCaxapuiasl (Kpaxmaj, TIIMKOTeH,
1eJUTIoN03a). bruonoruyeckue GyHKIUU YTIIEBOIOB.

Jlunuaer:  Tpurnunepunsl, Gochomunuasl, crepouasl. [ uapodUIEHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢yHkumu JmnunoB. CpaBHeHue
YTJIEBOZIOB, OEJIKOB U JIMIIUAOB KaK HCTOYHUKOB SHEPTHUH.

Hyxnennossle xkuenotsl: JHK wu PHK. Hyximeotwasl — MOHOMEPEHI
HyKJI€UHOBBIX KHcnoT. Ctpoenue u pynkuuu JJHK. Ctpoenue u dyukiuun PHK.
Bunet PHK. ATO: crpoenue u pyHKIHH.

ITuronorus — Hayka o kiuetke. KiierouHast Teopusi — mpumep B3auMOAEHCTBHS
uaeH 1 GakToB B HAYYHOM IMO3HAHUH. MeTOIbI H3y4YEeHUS KIIETKH.

Knetka kax wnemoctHas xuBas cucrema. OOlMe MNPU3HAKK KIIETOK:
3aMKHyTas HapyXHass MeMOpana, monekyiael JIHK kak reHeTwmueckwii ammapar,
cucTeMa cuHTe3a Oelka.

Tunbr  knetok: sykapuoTHHecKas U INpokapHoTHuyeckas. (OCOOEHHOCTH
CTPOEHHS MNpoKaproTHdeckod kietku. Kierounas crenka Oaktepuii. CTpoeHue
9YKapuOTHYeCKOW KiIeTKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHON, MKHUBOTHOU U
IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIECTOK — KJIETOYHAS CTEHKA, INIHKOKAJIUKC, MX
¢dynkuuu. [Tnasmarudeckas memOpana, e€ cBoiicTBa U GbyHKuuu. LluToriasma u eé
opranouasl. OgHomMeMmOpanHble opraHouabl kietku: OI1C, anmapart [ oibmxw,
TU30COMBL. [I0yaBTOHOMHBIE OpraHOWABl KJIETKA: MHTOXOHAPHH, MIACTHIEL.
IIponcxokaeHne MUTOXOHOpHWHA H IUlacTHA. Buasl muactun. HememGpaHHbIe
OpraHoOuAbl KJIETKH: pUOOCOMBI, KJIETOYHBIH LIEHTP, LEHTPUOJHU, PECHUYKH,
KTyTUKU. OYHKIMU OPraHOMAOB KJIETKU. BKIIIOUeHHs.

SInpo — peryaaTopHbI# LeHTp KieTkd. CTpoeHHe spa: suepHas oboNouKa,
Kapuoriasma, XpOMaTHH, SIPBIIIKO. XPOMOCOMEI.

TpaHcnopT BelllecTB B KJIETKE.

JeMOHCTpauHu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illne#inen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkusne, P. ®@pankinun, K. M. Bap.

Huarpammel:  «Pacmpenenenre XUMHUYECKHX 3J€MEHTOB B  HEKHUBOMH
npupoze», «Pacnpenenesre XuMU4YeCKUX 3JIEMEHTOB B )KUBOH ITPHUPOJIEY.

Tabmuusl u cxemsl: «llepuommueckass TabiHIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoenne MoseKysl Boiby, «bruocunTes 6emnkay, «CTpoeHHe MONEKYITBI 6eKay,
«CtpoeHune ¢depmenrtay, «Hykinennossle kuciaotsl. JJHK», «CTpoeHue MOJIEKYJIbI



ATO», «CtpoeHue 3yKapuOTUYECKON KIeTkm», «CTpoeHHe KWBOTHOW KIIETKHY,
«CTtpoeHue pacTUTENbHOU KIeTKU», «CTpOeHHe MPOKAPUOTHUYECKOW KIIETKHY,
«CTtpoenue sjipa KIeTKH», « Y eBoab», «JIumuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHHWE ISl TIPOBEICHHS
HaOMIOIeHNH, W3MEpeHUH, OSKCIIEPUMEHTOB, MHKpPOIIpernapaTrsl pPacTHUTENbHBIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KIETOK.

JlabopaTopHble H NpaKkTHYeCKHe PadoThI:

JIaboparoprast pabora Ne 1. «V3yueHue KaTaJIUTUYECKOH aKTHBHOCTHU
(epMeHTOB (Ha IpUMepe aMUJIa3bl UIIU KaTaslasbl ).

JIaboparopras pabora Ne 2. «M3yueHuwe CTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OakTepuil MoJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnaparax U HX
OTIMCaHUE.

Tema 4. JKnuzHeaesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WK METa0OIU3M. ACCUMUIALUS (IUIACTHYECKUH 0OMeH) U
JUCCUMUIISILUS (9HEpreTHdYecKuid oOMeH) — JBe CTOpPOHBI €JMHOrO IMpolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHMsI BELUECTB U JHEPTMM B IOHUMAaHUU
MeTrabonuszma.

Tunel oOMeHa BemecTB: aBTOTpodHBIN U rerepotpodHbiii. Ponb GpepmeHTOBR
B OOMEHe BEIeCTB U MPEeBPALLEHUHN JHEPrUuH B KIIETKE.

~ ©orocunres. CperoBas u TemHOBas (asel  dorocunTesa. Peakuyu
doTtocunTe3a. DPPeKTUBHOCTH HOTOCHHTE3a. 3HaUYeHUE (HOTOCUHTE3a ISl KU3HH
Ha 3emuie. Binsnue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS -€T0
NPOAYKTUBHOCTH Y KyJIbTYPHBIX PAaCTEHHH.

XeMOoCHHTe3. XeMOCHHTE3UpyIoIHe OaKkTepuu. 3HaUYeHHEe XeMOCHUHTe3a Ul
’KU3HU Ha 3emue.

DHepreTuyeckuii oOMeH B KieTKe. PaciieruieHue BellecTB, BBIICIIEHUE U
aKKyMyJIMpDOBaHHWE SHEPTMHM B KIETKe. OTambl JSHEPreTUYecKOro oOMeHa.
['nmukonus. bpoxenuwe u ero Buabl. KucrnopomHoe okucjieHuWe, WU KIETOYHOE
IbIXaHHE. OxucnuTeapHOe dbochopunupoBaHue. DddekTUuBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakuuu wmatpuyHoro cuHTte3a. [eHermueckas wuHpopmauus u JIHK.
Peanusauus reHetuueckod HHpopMaluuu B KieTKe. ['eHEeTHYeCKHH KOA U €ro
cBoMcTBa. TpaHckpunuus — marpudHbli cuaTe3 PHK. Tpancnsuus — GuocuHTE3
Oenka. Otanel TpaHcasiuu. KoaupoBaHue aMHHOKUCIOT. Ponp pubGocoM B
OuocuHTe3e Oenka.

Hexnetounsle popmbl xu3HM — BUpPYChl. McTopus oTkpbiTHs BUpycos (. W.
MBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEHHOTO LIMKJIa BHUPYCOB.
Bakrepuodaru. Bone3nu pacreHuii, >KUBOTHBIX M 4YeJIOBEKa, BBI3bIBACMBbIE
BUpycamu. Bupyc ummyHomeduuura denoseka (BUY) — Bo3Oymurens CIIM/la.



OOpaTHas ~ TpaHCKpMIIIMS,  peBeprasa W  HHTerpasa.  llpodmnakTuxa
pacnpocTpaHeHHs BUPYCHBIX 3a00/IeBaHuA.

JeMoHCTpanHu:

[Moptpetsi: H. K. Konsios, /1. Y. Banosckuii, K. A. Tumupsses.

Tabauuer u cxemsl: «Tunsl nutanusy, «MeTabonuszm», «MHTOXOHAPHUIY,
«DuepreTuyeckuit odmen», «Xiopomnact», «®otocuntes», «Ctpoenue JTHK»,
«Ctpoenne u QpyHKIHOHUpOBaH¥e reHay, «CuHTes 6enka», «[ eHeTHUeCKuil Komy,
«Bupycer», «bakrepuodaru», «CTpoeHre M sxu3HeHHBIM 1wk Bupyca CITH]Ia,
Oakrepuodaray, «Permmukauus JTHK.

Obopynosanue: Mozxenu-ammrkauun «Yasoenue JIHK u TpaHCKpUmiusy»,
«buocunres 6enka», «CtpoeHne KieTKu», Moaes cTpykTyps! JTHK.

Tema S. PazmHoskeHHe H HHIHBHAYAJIbHOE Pa3BHTHE OPraHU3MOB.

KieTounsll LMK, WIM JKU3HEHHBIM LWMK1 KieTku. UHTepdasa m MuTO3.
Ipoueccel, mporekaromme B uHTepdaze. Perummkams — peakuusi MaTpUYHOTO
cuntesa JIHK. Crpoenre xpomocomM. XpoMOCOMHEBIH HaGOp — KapUOTHII.
Junnouaneli ¥ TaluIOMJHBIH  XpPOMOCOMHBIE — HAGOpel.  XpPOMAaTHIBL
LluTonornyeckre OCHOBBI PasMHOXKEHHsS ¥ WHIAWBHUAYaJbHOTO Da3BUTHS
OpraHu3MOB.

Henenvie xnetku — muto3. Cragum mwutosa. [Iponeccsl, Mpoucxoasinue Ha
Pa3HbBIX CTaIUAX MHUTO3a. bHOTOrH4YecKuii CMBICT MUTO34.

IIporpammupyemasi rubesb KJIeTKH — aloITo3.

DopMBI pa3MHOKEHHs OpPraHH3MOB: Oecriosioe i mosoBoe. Bumsl Gecrnosoro
pPasMHOXEHHS: [eJeHHe HaIBOE, II0YKOBAHHWE OIJHO- M MHOTOKJIETOYHBIX,
cropoobpasoBanue, BereTaTUBHOE pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpraHM3MOB, €ro 3HauYeHHUE IS CEJIEKIIHH.

~ TlonoBoe pasMHOXeHHUE, €ro OTIMYKUS OT OECIIONOro.

Metios. Cramun Mmeiosa. [Tporeccsl, MpoMCXOAsInye Ha CTaAMsX Meiosa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. Buosorwdeckmii cMpica 1
3HaYeHUEe Mero3a.

I'amerorenes — mpoliecc 0Opa3OBaHHs MOJNOBBIX KIETOK y JXHUBOTHBIX.
[TonoBble xenespl: CeMEHHUKH U sudHUKH. OOpazoBaHWe W Pa3BHTHE I1OJOBBIX
KIIETOK — raMer (CriepMaTo30uf, SHIEKIeTKa) — CIepMaToreHe3 M OBOreHes.
OcobeHHOCTH CTpOEHHS SIMIEKIETOK U crepMato3ouoB. OILIOJOTBOPEHHE.
[lapreHorenes.

VHnuBunyaneHoe pasBUTHEe (OHTOreHe3). OMOPHOHAIBLHOE pPa3sBUTHE
(smOpuorenes). Oranbl 3MOPHOHATBHOTO PA3BHTHS y ITO3BOHOYHBIX JKHBOTHBIX:
ApobiieHue, racTpyisius, opraHoreses. [locTamMGpuoHansHOe pas3BuTHe. THITBI
OCT3MOPHOHANIBHOTO DPAa3BHTHS: NpPsAMOe, HempsMoe (IMYMHOYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DaKTOPEI, CIIOCOOHEIE BBEI3BIBATH BPOXKIEHHEIE
YpPOICTBA.

Poct u pasButue pactenuii. OHTOTE€He3 I[BETKOBOI'O PACTEHHUS: CTPOEHHUE
CEMEHH, CTa/IMM Pa3BUTHSL.

JdemoHcTpanuu: )

Tabmunel u cxempl: «@OpMBI Pa3sMHOXEHHUS OpraHU3MOBY», «J[BoiHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacreHui», «Jlenenue xiuetku Oaktepuit»y, «CTpoeHHE IOJIOBBIX KIETOK»,
«Ctpoenue xpomocombl», «Kierounsrit mukmy, «Pemmukanus JIHK», «Mutosy,
«Meios», «IIpsimoe u HenpsiMoe pa3BUTHEY», «['aMeTOreHe3 y MJIEKOMUTAIOIIUX U
yenoBeka», «OCHOBHBIE CTaAUH OHTOIEHE3aY.

Ob6opynoBanue: MHUKPOCKOTI, MUKpOIIpenapaTsl «CriepMaTo30U1bl
MIIEKOIIUTAIOLIEro», «SHIeKneTka Miekonuraromero», «Kapuokunes B KieTkax
KOpelllKa JyKa», MarHuTHas MoJejb-aniuinkauus «JleneHue KIeTKW», MOMAEIb
JHK, mozens meTahazHOM XpOMOCOMBI.

JlaGopaTopHbie H IpaKTHYecKHe padoThI:

Jlabopartopnas pabora Ne 3. «HaGmroseHue MMTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MHKpOIIperapaTaxy.

JlabGopaTtopHass pabora Ne 4. «M3ydeHue CTpOEHHs IOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacJjieAcTBEHHOCTh H H3MEHYHMBOCTh OPraHU3MOB.

IIpenmer u 3a1ayu reHeTUKU. VICTOpUS pa3BUTHS T€HETUKHU. PONb IUTOIOTUH
U 5MOpHUOJIOTMM B CTAHOBJICHUM T'CHETHUKU. BKIan pOCCHUUCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE TIE€HETUKU. MeToapl TeHeTHKU (TUOPUI0IOrHYEeCKuH,
UTONCHETUYECKUM, MOJIeKyJIsIpHO-reHeTH4Yeckui). (OCHOBHBIE TI'€HETHYECKUE
NOHATHUSA. | 'eHeTuYecKkass CUMBOJIMKA, UCTIONb3yeMas B CXeMaxX CKpelMBaHUM.

3aKOHOMEpPHOCTH Haclle[JOBaHUs IIPU3HAKOB, YCTaHOBJIECHHbIe [. Mennenem.
MonorubpuaHoe CkpelmiMBaHue. 3akOoH eAuHOOOpaszus TUOPHUAOB IIEPBOroO
nmoxkoJieHus. IIpaBuwiio JIOMHUHHMpOBaHHMsA. 3aKOH pAaCIUEIUICHHs IPU3HAKOB.
['unoresa yucToTsl ramet. [10JHOE U HEMOMHOE TOMHUHUPOBAHMKE.

JurubpunHoe  ckpeluBaHHe. 3aKOH  HE3aBHUCHUMOIO  HacledOBaHUs
IIPU3HAaKOB.  llUTOreHeTHMYeCKHWe  OCHOBBI  JUIMOPUIHOIO  CKpEILMBaHWUS.
AHanusupyroliee cKpeluBanye. Vcrnonp30Banie aHATU3UPYIOMIEr0 CKPELMBaHHU
IUIsl OTIpEAENIEHHUs] TeHOTUIIa OCOOH.

CuerneHHoe  HacieqoBaHHe mnpusHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HacjeJOoBaHHIO reHoB. HapyieHue cuenneHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpoMocoMHasl TeOpHUsl HacIeACTBEHHOCTH. | eHeTHUecKue KapThl.



[enerrka mona. XpoMOCOMHOE ONpeseNeHye 1ona. AYTOCOMBI H IIOJIOBbIE
XpOMOCOMBI. ['oMoramerHble W reTeporamMeTHbIe OpraHuM3Msl. HacienoBaHue
[IPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

M3men4ynBOCTh. BUibl U3MEHUMBOCTHU: HEHACIEACTBEHHAS  HACIEICTBEHHAS.
Pone  cpembl B HEHAcHe[NCTBEHHOM  W3MEHYMBOCTH.  XapaKTepHCTHKA
MOIM(UKALMOHHON H3MEHUYHBOCTU. BapHallioHHBI! psil U BApHAIIMOHHAS KPUBasl.
Hopma peakuuu npusnaka. KonndecTBeHHBIe W KauyeCTBEHHBIE IPU3HAKA M HX
HopMa peakuuu. CBoHcTBa MOAM(PUKAIIMOHHON H3MEHYUBOCTH.

HacnencTBennasi, WaM TIeHOTHIIMYECKAs, W3MEHUYUBOCTh. KOMOWHATHUBHAS
U3MEHYMBOCTh. Melo3 U TMOJOBOM INPOLECC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTH. MyTaliuoHHast ”3MeH4uBOCTh. Kitaccudukaius MyTaluii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Npu4rHbl MyTauuil. MyTareHHble HaKTOpBI.
3aKOH rOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHOM u3menynsocty H. . BaBH.HOBa

BHesiiepHas HaC/IeICTBEHHOCTh M U3MEHYUBOCTb.

['enetnka uyenoBeka. Kapuotumn uyenoBeka. OCHOBHBIE METOIBI IEHETHKH
Ye/I0BEKa: NeHeaOr4ecKuil, OIM3HeLOBbIN, IUTOTCHETHYECKUH, ONOXUMUYECKHUH,
MOJIEKYJIAPHO-T€HETUUECKUIA. CoBpemeHHOE OTIpeeIIeHUe reHOTHIIA:
MIOJTHOTEHOMHOE CEKBEHHUPOBaHUE, NCHOTUIIUPOBAHKE, B TOM YHUCJIE C MOMOIIBIO
[11[P-ananuza. HacnenctsenHble 3aboieBaHus 4YelloBeKa: TIE€HHbIE OOJIE3HH,
OONe3HH C HAaCIIeCTBEHHON IPeapPaCIIONOKEHHOCTHIO, XPOMOCOMHEIE OOJIE3HM.
Comaruyeckue M TeHepaTHBHbIe MyTauud. CTBOJIOBbIE KJIETKH. [IpUHIMIIbI
310pOBOro 00pasa U3HU, AUATHOCTHKH, MPOMUIAKTUKY U JI€YEHHS T€HETHUECKIX
OonesHel. MenuKo-reHeTHYeCKOe KOHCYJIBTHPOBAHWE. 3HAYeHWE MEAUIMHCKOM
F€HETHKH B IIPENOTBPAIEHUN U JIeYeHUN MeHeTUYeCKuX 3a00J1eBaHUI YeloBeKa.

JleMOHCTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepukos, H. B.
Tumodees-Pecosckwuii, H. 1. BaBuios.

Tabmuuel u  cxemsl:  «MOHOTHOpPHIHOE  CKpEINWBAHWE H  €ro
LHUTOTEHETHYECKAs: OCHOBa», «3aKOH pACIUCIUICHHS W €ro IMTOTeHeTHYecKas
OCHOBa»,  «3aKOH  YHUCTOTBI  ramer», «JluruOpumHoe  CKpelIMBaHHEY,
«llpronoruyeckue  OCHOBBI ~ JUIMOPUIHOTO  CKpellUBaHus»,  «Meiiosy,
«Bzanmognelicteue amIenbHBIX TEHOB», «[ eHeTHYeCKHe KapThl pPaCTEHHIA,
KUBOTHBIX W 4YeJOBeKa», «l'eHeTHka mona», «3aKOHOMEPHOCTH HacleIOBaHMUS,
CUEIJIEHHOro ¢ rnonomM», «KapuoTtumnbl YejsoBeKa M IKHUBOTHBIX», «BHIbI
U3MEHYMUBOCTHY, «MoaudukanoHHas H3MEeHUYUBOCTh», «HaciemoBaHue pesyc-
(bakropay, «I'eHeTHKa rpynn KpoBu», «MyTallnOHHAS U3MEHYUBOCTHY.

' Ob6opynoBanue: MoAenu-amUIMKAlMKA «MOHOTHOPUIHOE CKPEIUBAHKE,
«Henonnoe nomunHupoBanue», «JlurubpumaHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuKpomnpenapar «Jlpozodpuna» (Hopma, MyTamuu
(bOopMBI KpPBLIBEB H OKPACKH Tella), repbapuit «I 0pox moceBHOM.

JlaGopaTopHble U npakTHYecKHe paboThI:

JlabopatopHas pabora Ne 5. «M3yueHue pe3yiIbTaTOB MOHOTHOPUIAHOIO M
JUriOPUIHOINO CKPEIMBAHUS y APO30(UIBbl Ha FOTOBBIX MUKPOIIPENapaTax».

JIaboparophas pabora Ne 6. «/3yuenne MOaUGDUKALHOHHON W3MEHUUBOCTH,
[IOCTPOCHHE BAPHAIHOHHOI'O Psilia U BapUALlMOHHON KPUBOW.

JlabopaTopHas pabora Ne 7. «AHanmu3 MyTaluil y Apo30(GuiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

IIpaktuyeckas pabora Ne 2. «CocraBieHue W aHalW3 POHOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexnus opranusmoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknus Kak Hayka W MpoOIecC. 3apoKIeHHE CENEKIMA U JOMECTHUKALIUS.
Yuenne H. 1. BaBunoBa 0 I[eHTpax IIPOMCXOXKIEHHUS W MHOrooOpasus
KyJIBTYPHBIX pacTeHHH. LIeHTphl NPOUCXOXACHUS JOMALIHUX XHUBOTHBIX. CopT,
1I0po/ia, IMITaMM.

CoBpemMeHHbIE METOIBI CeNeKIHH. MacCOBBIA U MHAUBUAYATBHEIH OTOODEI B
CeJleKUMH pacTeHW# u KUBOTHBIX. OLEHKAa SKCTephepa. BIM3KOPONCTBEHHOE
CKpemyBaHue — UHOpuaMHr. Ywucras nunHusg. CKpeliMBaHWE YHUCTHIX JIHHUU.
["eTeposuc, wnn rubpugHas cuina. HepoACTBeHHOe CKpelIuBaHWe — ayTOPHIWHT.
Otpanénnas rubpuamsanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
NOJly4YeHHE MOIUIIIOUAOB. JIOCTHMKEHHSI CeNeKLMU pPAaCTeHHHM, J>KUBOTHBIX H
MHKPOOPTaHU3MOB.

broTexHonorus kak oTpacib MPOU3BOACTBA. | €HHas HMHKEHEpHs. OTallbl
coznanus pexomOuHanTHOM JIHK u TpaHcreHHBIX opranusmoB. Kierounas
umxeHepus. KneTounsle KyapTypbl. MUKpOKIOHATBFHOE pa3MHOXKEHHE PacTEHUH.
KnonvpoBaHue BBICOKONPOLYKTHUBHBIX CEJIbCKOXO3IHCTBEHHBIX OpPraHU3MOB.

OKoyoryueckue U ITH4Yeckue  mpobinembl. MO -  reHeTHYecKH
MOJU(DULIMPOBAHHBIE OPTraHU3MBEL.
JlemoHCTpanuu:

IToprpetrsl: H. M. BaBunos, Y. B. Muuypun, I'. [I. Kapneuenko, M. .
HBaHoB.

Tabnuubl u cxemsl: kapta «LIeHTpBI MNPOHCXOXAEHHS W MHOrooGpasus
KyJIbTYPHBIX pacTeHui», «Ilopoabl JOMalIHUX XUBOTHBIX», «CopTa KyJbTYypPHBIX
pacteHui», «Otnanéunas rudbpuausaus», «Paboter akanemuka M. @. MiBaHoBay,
«[Tomunnonnusy», «OO0bekThl OuoOTexHONOTHKY», «KIeTOYHBIE KyIbTYPHl U
KJIOHHpOBaHuey», «KKOHCTpyupoBaHHEe U NTEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJIsHKU IUIOAOB U KOPHEIUIOAOB TUKUX GOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX039HCTBEHHBIE PACTEHHUSIY.



JlabopaTopHble M IPpaKTHYEeCKHEe PpaboThI:

Okckypcuss «OCHOBHBIE METOAbI U JIOCTHIKEHHUS CeJEeKI[UU pacTEeHU u
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEBHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1AaOOpaTOpUIO
arpoOyHMBEPCUTETa WM HAy4YHOT'O LIEHTpa)».

11 KJIACC

Tema 1. DBosouHOHHAasi OHOJIOTHS.

[IpennocbUIKE BO3HUKHOBEHHS JBOJFOLHOHHON TeopuH. DBONIOLUOHHAS
TeOpHusi U €€ MeCTO B OHOJIOTHH. BiHsHME 3BOJIOLMOHHONW TEOPUU Ha Pa3BUTHE
OHOJIOTUM U OPYTUX HAYK.

CBHJIETENBCTBA IBONIOLHH. [1aJeOHTONOrHYECKHe: ITOCTEeI0BaTEbHOCTD
MOSBJIEHUST BHWJIOB B IAJEOHTOJIOTHYECKOM JIETONUCH, IepeXOaHble (OPMBI.
Buoreorpaduyeckue: cxoncTBo u paznuyue hayH u Grop MaTepuKkoB U OCTPOBOB.

OMOPHONOTUYECKHE: CXOACTBA M pa3iuyus SMOPHUOHOB pa3HbIX BHUIOB
MO3BOHOYHEIX. CpaBHUTENBHO-aHATOMHYECKHE: T'OMOJIOTMYHBIE, aHAJIOTUYHBIE,
pyAMMEHTapHBIE OPraHbl, aTaBU3MbL. MOJEKYISIPHO-OHOXUMUYECKHUE: CXOJACTBO
MEXAHU3MOB HACJIEICTBEHHOCTH M OCHOBHEBIX METa0OJMYECKUX IIyTeH y BCex
OpraHHU3MOB.

OBomounonHass Teopus Y. JlapBunHa. [Ipeanoceuiky BO3HUKHOBEHHS
napBUHU3MA. JIBWDKYINHE CHJIBI JBONIOIMM BuIOB no JlapBuHy (M30BITOUHOE
pa3sMHOXKEHHe TPH OTPaHUYEHHOCTH DPECypCOB, HeolpeneiEHHas HU3MEHYHMBOCTD,
Ooprba 3a CyLIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernyeckas Teopus 3BooIuu (CTI) u e€ 0OCHOBHBIE ITOJIOKEHUS.

MukposBosroius. [Tomysiius Kak e JHHHUIA BUAA U 9BOJIOLUH.

JIBwxynge cuibl ((hakTopbl) 3BOJIOLMK BUIOB B IpUpojae. MyTallMOHHBIA
IpPOLIECC M KOMOMHATHMBHAS H3MEHYMBOCTH. [lOMyJISILIMOHHBIE BOJHBI U Jpedd
reHoB. M3osuus 1 MUrpanus.

EcrecTBeHHbIM OTOOp — HaNpaBIsOUME (GakTop >BOTOLUH. DOpMBI
€CTECTBEHHOr0 0TOOpa.

[IpucrocobIeHHOCTE OpPraHM3MOB KakK pe3yiabTaT sBoouuu. I[Ipumepsr
MPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMOp(h 036l U UIMOAANI TALIAH.

Bung wu  BupmooOpasoBanue. Kputepun Bupa. OcCHOBHBIE — (DOPMEI
BU000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBomonusi. @Popmbl  3BoNOLMHU:  (uUIEeTHYECKas, IHUBEPreHTHas,
KOHBEpreHTHas, apajuienbHas. HeoOpaTuMoCTh 3BOJIOLHH. '

[IpoucxoxaeHue OT HecCIelMaTHM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromias
crienManu3aus. AJanTUBHAS paAanysl.

JdemoHcTpanun:



IMoprpertsr: K. Jlunne#, XK. b. Jlamapk, Y. [lapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'exkens, . Mrosep, A. H. Ceseprios. )

Tabmuue! 1 cxemsl: «Pa3BUTHE OPraHUYIECKOro MUPA Ha 3eMiiey, «3apoIbIIy
TO3BOHOYHBIX  JKHBOTHBIX»,  «Apxeonrtepukc», «Dopmbel  OOpsOBI 32
cyiiecTBoBaHue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB PacTEHHN,
«MHuoroobpasue  mopon  KHMBOTHBIX»,  «[lomymsium»,  «MyTanuoHHas
M3MEHYUBOCTEY, «Apomophoss», «Mauoamanranum», «OOmas mereHepanusy,
«/IBwKymue cunel sBomonum», «Kapra-cxema wmapmpyra rmyrtemecTBus Y.
Hapsuna», «bopsba 3a cymectBoBaHue», «IIpUCTIOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BU100OpazoBaHuey, « IKOIOTHIECKOE BUIO0OPA30BAHUEY.

OOopyoBaHKe: KOJUIEKLUS HACEKOMBIX C Pa3iWYHBIMH THUIIAMH OKPAaCKH,
Habop IUIOJOB M CeMsH, KoJIeKuus «lIpuMephl 3auiMTHBIX MPUCIIOCOOIEHHUH Y
KUBOTHBIX», MOJenb «OCHOBHBIE HAIPABICHHS SBOJIOLUNY, 00BEMHAs MOJENb
«CTpoeHue roIOBHOrO MO3ra ITO3BOHOYHBIXY. _

buoreorpaduyeckas kapra wMupa, Konekuusi «@DOPMBI COXPAHHOCTH
HCKOTIaeMbIX JKMBOTHBIX W pacTeHui», Mojens ammuiukauus «llepekpéct
XpOMOCOM», ~ BlIaXHBIe TpenapaTbl «PasButne Hacekomoro», «Paspurue
JATYIWKW», MUAKponpenapar «Jlpozodpunay (Hopma, MyTauud (GOpMbI KPbUILEB H
OKpacKH Tena).

JlabopaTopHbie H NpakTHYecKHe PabOThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(OIOTHYECKOMY
KPUTEPHION.

JIabopaTopras pabota Ne 2. «Omnucanue MpUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOIO XapaKTepay.

Tema 2. Bo3dHHKHOBeHHe B pa3BUTHE KH3HH Ha JemJie.

JloHayuyHble TNpEACTaBICHHUS O 3apOXKACHUM JKW3HM. HaydHble TMIoTessl
BO3HHKHOBEHHs JKM3HH Ha 3emse: abuoreHes M maHCIepMHs. XHMHYeCKas
3BOJIIOIMS. AOGHOTEeHHBIH CHHTe3 OpPraHWYEeCKHMX BEINECTB W3 HEOPraHWYeCKUX.
OKCIEpUMEHTATBHOE MOATBEPXKACHAE XUMUIECKOM IBONMFONKH. HavanbHble STarbl
Ouonoruyeckoit sBomonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHbIX
CTPYKTYp W BO3HHKHOBEHME IIPOTOKJIETKH. IlepBble KJIETKH W MX 3BOJIIOLHS.
DopMHUPOBAaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pasputre xu3HE Ha 3emile 1o dpaM U nepuogam. Karapxeil. Apxeiickas u
nmpoteposoiickas dphl. Ilameosolickas opa u e€ mepuombl: KeMOPUHCKHH,
OPIIOBUKCKHUM, CUITYPUNCKUM, T€BOHCKUH, KAMEHHOYT'OJIBHBIH, TEPMCKHH.

Mes3o3oiickas apa U e€ epuoIbl: TPUACOBBIH, FOPCKUM, MEIOBOM.

Kaiinozolickass 3pa u €€ mepwOAbl: NaleOreHOBBLIM, HEOreHOBBIMN,
aHTPOIOT€HOBBIM.



XapaKkTepucTHKa KJIMMaTa U I'e0JOTMYecKUX MporeccoB. OCHOBHEIE 3Tallbl
9BOJIIOIMKM PACTUTENBHOIO U JKMBOTHOTO MHupa. ApoMOpdO3bl y pacTeHHM Hu
XUBOTHBIX. [TosBiIeHNE, pacliBeT ¥ BBIMUPAHUE IPYTIIT KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro MHpa KaK OTpaxkeHWe 3BOJIONUH. (OCHOBHBIE
CHCTEMAaTUYECKUE TPYTIITHl OPTaHU3MOB.

OBoronus YeloBeka. AHTPOIOJIOTUs KaK Hayka. Pa3sBuTHe mpeacTaBieHuii o
IIPOUCXOXICHUN deloBeKa. Meronpl u3ydeHus aHTporioreHesa. CxonctBa u
pasnuyus 4ejI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOe ITOJIOKEHHE YeTOBEKa.

JBrxymue  cuiasl  (hakTopsl) AHTPOIIOTeHe3a. Hacnencreennas
W3MEHYMBOCTh M eCTeCTBeHHBIM oTOOp. OOIecTBeHHBIH 00pa3 IKHU3HH,
U3rOTOBIICHUE OPYUHN Tpyda, MBILIUIEHHE, PEYb. ‘

OcHOBHBIE CTaMM U BETBH 3BOJIFOIUMM YEIOBEKa: aBCTPAJIONMUTEKH, YeToBeK
ymensld, Yenosek mnpsamoxoxsimuii, UYeloBek HeaHIepTabCKHM, UYenoBek
pasymHbId. Haxonkm wHCKOmaeMmbIX OCTAaTKOB, BpeMs CYIIECTBOBaHHMSA, 00JIacTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )XU3HHU, OpYIusl.

Yenoseueckue pacel. OcCHOBHble  OONBLIKHE  pachkl:  €BPOIEOHIHAs
(eBpasmiickasi),  Herpo-aBCTpaJlOMJHAas  (IKBATOpHAIbHAs),  MOHTOJOUIHAS
(asmarcko-amepukaHckas).  YepThl  IPUCIIOCOOJEHHOCTH  IMpeICTaBHTENEH
YEJIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBaHHUS. ENMHCTBO 4eIOBEYECKUX pac.
Kputuka pacusma.

JleMoHncTpanun:

Iloptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Musep, I'. FOpu, Y.
JlapBuH. -

Tabmuuel u cxemsl: «BosHukHoBeHue ConHewyHOU cuctembl», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas KieTka», <« OKHBOTHas  KJeTKay,
«I[Ipokapuornueckas kietka», «CoBpeMeHHas CHUCTeMa OPraHHYECKOTO MHUPay,
«CpaBHEeHHE aHATOMUYECKMX YepT CTPOEHMsS YeJOoBeKa M 4YelOBEKOOOpa3HBIX
00e3psH», «OCHOBHbIE MeCTa IAJICOHTOJIOTHYECKUX HAXOJOK  IPeIKOB
COBPEMEHHOI0 uenoBeka», «JlpesHeidmue nronu», «JpesHue mrogu», «Ilepsbie
COBpPEMEHHBIE TI0IN», «HelloBeueckue pachh».

Ob6opynoBanue:  mynsoku  «[lpoucxoxnenue — denoBeka»  (OrOCTHI
aBCTpaJIONUTeKa, NUTEKaHTpOIa, HeaHJAepTalblla, KPOMAaHBOHLA), CJENKH WU
U300paXKeHUsI KaMEHHBIX OpYAMH MepBOOLITHOrO dYenoBeKa (KaMHH-YOIIIEpHI,
pybuna, ckpebna), IeoXpoHOIOTHYecKas Tabimua, KoJUeKuus —«DOpMBI
COXPaHHOCTU MCKOIAEMBbIX KHUBOTHBIX U PACTCHUM.

JlaGopaTopHble H NpPaKTHYeCKHE padoThbI:

ITpaktnyeckas pabora Ne 1. «l3yueHue uckomaeMbIX OCTATKOB PacTEHHH U
JKHUBOTHBIX B KOJIJIEKITHSIX.



OKeKypeust «OBOMIOLMS OPraHHIeCKOr0 MHUpa Ha 3emiiey (B eCTeCTBEHHO-
Hay4HblW WJiM Kpa€BEA4ECKUI My3eii).

Tema 3. Opranusmsl H OKpy’KaOmAas cpeaa.

OKoJorus Kak Hayka. 3aJady U pa3iesbl 9KONOruH. MeTombl SKOJOrHYECKUX
MCCIIEIOBaHUH. DKOJIOTHYECKOe MUPOBO33PEHHE COBPEMEHHOT'O YelIOBEKa.

Cpezsl oOuTanMs OpraHH3MOB: BOJIHAs, Ha3eMHO-BO3/YIIHAS, [OYBEHHAS,
BHYTPUOPIraHU3MEHHas.

Okonoruyeckre (akropsl. Kiraccupukauus 5KoIormyeckux (GakTOpOB:
abuornyeckre, OHOTHYECKHE ¥ AHTPONOreHHble. JleHCTBHE 3KONOrHYECKUX
(haKTOpoB Ha OpraHU3MEL.

AbroTrdeckue (haKTOpHI: CBET, TEMIIEPATYPA, BIAXHOCTH. POTONEPHONH3M.
IIpucriocobnienyst  OpraHU3MOB K HEHCTBHIO — abMOTHYECKHX  (DaKTODOB.
bronorudeckue puTMEl.

Bruotnueckue  daktopsl.  Bumel  GHOTHYECKHX  B3aMMOIEHCTBHIN:
KbHKypeHuuﬂ, XUIHUYECTBO, CHMOMO3 ¥ ero Gopmsl. [TapasuTtusm, koonepaiys,
MyTyalu3M, KOMMEHCalIu3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCATH3M,
HeUTpanu3M. 3HayeHHe OHOTHYECKHX B3aUMOJEHCTBHMH U CyLIECTBOBAHHS
OpraHW3MOB B NPHUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKHEe XapaKTePUCTUKH TMOMyasuud. OCHOBHBIE [10Ka3aTelu
MOMYyJIAUMHK: YHMCIEHHOCTh, IUIOTHOCTh, POXIAeMOCTh, CMEPTHOCTB, IPUPOCT,
MHTpanus. J[aHaMUKa YUCIICHHOCTH TOMYJISIIUY U €€ PeryIsiys.

JdemoncTpanuu:

IToprpetsi: A. T'ym6omnbar, K. ®@. Pynse, 3. ['exkens.

Tabmuuer u cxemsl: kapra «IIpupoaHble 30HbI 3eMan», «Cpeasl oOUTaHHUS
OpranusmoBy», «®otonepuoausm», «llomynauun», «3aKOHOMEPHOCTH pocTa
YHUCJICHHOCTH TOMYJISAIUA HHPY30pUU-TYQenbKn», «[IuiieBsle Lemm.

JlaGopaTopHubie H NpaKkTHYecKHe paboThI:

JIaboparopras pabora Ne 3. «Mopdonoruueckie 0co6eHHOCTH PaCTEHHM 13
Pa3HBIX MECT OOUTAHHUSIY.

JIabopatopnasi pabota Ne 4. «BnusiHHe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
Koseyca.

IIpaktryeckas pabora Ne 2. «IToacu&T mIOTHOCTH HOMYSIMI PAa3HBIX BHIOB
pacTeHun».

Tema 4. CooburecTBa H 3K0JIOrHYeCKHE CHCTEMBI.

CoobuiecTBo opraHusmMoB — GuoueHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,
NIPOCTPaHCTBEHHas, Tpodu4deckas (muiieBas). Bumbl-qomMuHanTel. CBS3M B
OHOIIEHO3E. .

OKkoyoruyeckue cucreMnl (skocuctemsl). IIoHsTHE 06 3KOCHUCTEMe W
Ouoreonenose. @OyHKIMOHANBHbIE KOMIIOHEHTB 3KOCHCTEMBI: ITPOLYLEHTEL,



KOHCYMEHTEHI, pelyleHThl. KpyroBopoT BeIEeCTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduyeckue (mumieBble) YpPOBHH 3KOCHCTEMBI. [IWileBbIE LENA U CETH.
OcHOBHBIE IOKa3zaTeNH 3KOCHCTEMBI: OWoMacca, MPOAYKLHUA. DKOJOTHYECKUe
NUPaMUJBl: TNPOAYKLUH, UYHCIEHHOCTH, Owomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CaMOperyJisiius, pa3Buture. CyKieccus.

IIpuponnbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTEMAa XBOMHOTO
WJIA HIMPOKOJUCTBEHHOTO Jieca.

AHTpPOIIOTEHHbIE ~ 3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
bronoruueckoe 1 X035MCTBEHHOE 3HaUEHNUE arpPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasHoobpa3ue kak QaxTop ycrodumBocTH 3SKOcuUCTeM. CoxpaHeHHe
01OJOTUYECKOro pa3HOOOpa3us Ha 3eMIre.

Yuenne B. . Bepnaackoro o Ouocdepe. ['panuiibl, cOCTaB U CTPYKTypa
onocepsl. JKupoe BemecTBO u ero (yHkmuu. OcobenHOCTH GHOChEpPH Kak
ri00anbHOM dKocucTeMbl. JIMHamMuueckoe paBHOBeCHEe W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOreoXUMMHYECKHe IUKIIBI 3JIeMeHTOB (yIiepoaa,
a30Ta). 30HaNbHOCTE Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B 6uochepe 3emir. AHTPOIIOTEeHHBIE H3MEHEHUS B Orocdepe.
["n1oGanbHbIe KOIOTHYECKUE TPOOIIEMBI. '

Cocy1iecTBoBaHHE IPUPOJBI U YeJI0BEYECTBA. CoxpaHenue
Ouropa3sHooOpa3us Kak OCHOBa YCTOWYHBOCTH OHochepsl. OCHOBa pallioHaJLHOIO
yIpaBieHds MpUPOJHBIME DecypcaMd M HX HCIIONb30BaHHe. JOCTHIKEHHS
OHOJIOTUY U OXpaHa MIPUPOIBL.

HdemMoHcTpanuu:

[Toptpertsl: A. [Ix. Tencnu, B. H. Cykau€s, B. 1. BepHaackuii.

Tabmuupsr u cxemsl: «IIumeskle nenm», «bBHOLEHO3: COCTaB U CTPYKTYpa»,
«I[Ipuponuele coobmectBa», «llenu nuTanus», «OKoIOruyecKas MUPaAMHUIA,
«brocdepa u genoBek», «IKOCHUCTEMA IMUPOKOIUCTBEHHOTO Jiecay, K IKOCUCTEMA
XBOWHOro  jeca», «buoneHos Bomoéma», «ArpoueHosd», «lIpumepHsble
AQHTPOIIOTeHHblE  BO3JCHCTBUS HA MPHPOLY», «BakHelne HCTOYHUKH
3arpsi3HeHHs BO3/yXa W IPYHTOBBIX BOA», «[loyBa — BakHeMIas coCTaBIsrOIIAst
ouochepsr», «PakTopsl Aerpaganuu 1mousy, «llapHukoBsii 3hdhekT», «PaKTophl
paZiMOaKTUBHOIO 3arpsi3HeHust Ouocdepsr», «OOmas cTpykrypa Ouocheps»,
«Pacrpoctpanenue xu3Hu B Ouochepey, «O30HOBBIA 3kpaH Ouocheps»,
«Kpyrosopor yriepona B 6uocdepe», «KpyroBopot azora B mpupoae».

OOopynoBaHue: MoIenb-anIUIHKalus «TUnmuyHble OHOIEHO3bI», repbapuii
«PacturensHbie coobuiecTBa», Komutekuun «buonenos», «Bpeautenu BaxHEHIIUX
CEeNIbCKOXO3SIMICTBEHHBIX KYJIbTYp», TrepOapud U KOJUIEKIMM DAacTeHUH H
YKUBOTHBIX, NPUHAJIEXKALME K Pa3HbIM 3KOJOTMUECKUM IpyIlaM OIHOIO BHJA,



Kpacnas xuura Poccuiickori @enepaunu, H300pa)keHUS OXpPaHSEMBIX BHJIOB
PacTEHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITIPOT'PAMMBI 110
BUOJIOI'A HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA30OBAHUSI

Cormacho ®I'OC COO, ycraHaBnuBarOTCS TpeGOBaHUS . K PE3YIbTATAM
OCBOCHHs ~ OOy4YalOIMMHCS  IIPOrpaMM  CpefHero o0wmero oOpa3oBaHUS:
JTMYHOCTHBIM, METaIIPEIMETHBIM U TIPEIMETHBIM.

JUYHOCTHBIE PE3YJbTATHI

B CTpyKType JHMYHOCTHBIX pe3yJbTATOB OCBOEHHUs Ipeamera «BHOTOrus»
BBIZICJICHBI CICAYIOLIME COCTABJIAIOLIME: OCO3HAHHE OOYYarOIIMMHUCS POCCHICKOM
Ipa’kIaHCKOW WAEHTHYHOCTH — FOTOBHOCTH K CAaMOPa3BHUTHUIO, CAMOCTOSTENLHOCTH
U CaMOOTpENC/ICHHIO, HalW4yWe MOTHBallMM K oO0ydeHHWro  OHOJIOruH,
[CJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEXIEHHH JIHWYHOCTH Ha OCHOBE
KIIFOYEBBIX IEHHOCTEH W MCTOPUYECKUX TPAAULMNA DPa3BUTHS OUOJIOTMYECKOTO
3HAHWs, TOTOBHOCTE M CIIOCOOHOCTH OOYYArOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH
AEATENIBHOCTH IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMH CHCTEME
Ouonoruyeckoro  00pa3oBaHWs, HAIMYME SKONOIMYECKOrO I[TPABOCO3HAHHS,
CIIOCOOHOCTHU CTaBUTH LIEJIH M CTPOUTD XU3HEHHBIE [IaHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS INMpeaMeTa «BHONOrHus» TOCTUTaloTCs B
€MHCTBE Y4YeOHOHM M BOCIUTATENBHON MHEATENLHOCTH B COOTBETCTBUU C
TPaAMIUOHHBIMU POCCUUCKUMH COLMOKYJIBTYPHBIMU, UCTOPHYECKUMH K JTYXOBHO-
HP3aBCTBEHHBIMH LICHHOCTSMH, NPHHATHIMH B OOILIECTBE MpaBUJIAMH M HOPMaMH
IIOBEIEHHS M CIIOCOOCTBYIOT IIpOLIECCaM CAMOIIO3HaHMs, CAMOBOCIHTAHUS U
CaMOpa3BUTHs, pa3BUTUS BHYTPEHHEH IIO3ULMM JIMYHOCTH, MATPUOTH3MA,
YBaXKEHUs K 3aKOHY M IPaBOINOPSIKY, YEJIOBEKY Tpy/Ja M CTapIlleMy ITOKOJIEHHIO,
B3aMMHOIO YBaX€HHs, OEpeXHOro OTHOUICHUS K KyJIbTYPHOMY HaCJIEIUIO M
TpaAuUUsIM MHOIOHAIMOHAJILHOrO Hapoxa Poccuiickoi d)eﬂepaunn [IpUpOLE U
OKpy>Karollen cpefe.

_ JludHOCTHBIE pe3ynbTaTel OCBOeHHs yueOHoro mnpeamera «buomorus»
JOJDKHBI OTPa)XaTh FOTOBHOCTH M CIIOCOOHOCTH O0YYaIOIIUXCS PYKOBOACTBOBATHCS
COPMHPOBAHHON BHYTPEHHEH IIO3WLMEN JIMYHOCTH, CHUCTEMON I[IEHHOCTHBIX
OPUEHTAllWK, TO3UTHBHBIX BHYTPEHHHMX yOEXIEHHM, COOTBETCTBYIOLIMX
TPaJ\MLUIMOHHBIM [EHHOCTSIM POCCHHCKOro OOIIeCTBa, pacIlUpeHHE >XKU3HEHHOTO
OMbITa M ONBITA JIEITENbHOCTH B IPOLECCE pealn3alliid OCHOBHBIX HaNpaBlIeHHH
BOCITUTATEIbHOMN AESITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIHTAHHA:

CHOPMUPOBAHHOCTH TPAXKIAHCKOM MTO3UIMU 00YJaIOMerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUHCKOT0 00IIEeCTBa;



OCO3HaHHWE CBOMX KOHCTUTYLHOHHBIX IIpaB W OOsA3aHHOCTEH, yBaXKeHUE
3aKOHa U IIPaBOIOPSIIKa; “

FOTOBHOCTE K COBMECTHOM TBOPYECKOH MEATENBHOCTH IPH CO3JaHUH
y4eOHBIX NPOEKTOB, peIleHHd y4eOHBIX W IO3HABATEIbHBIX 3a/1a4, BHITOJHEHHH
OHOJIOTMYECKHIX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATE COOCTBEHHYIO MMO3ULMIO 110 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOMU KXU3HU U OOBSICHATE €€,

YMEHUE YYUTBIBaTH B CBOUX JEHCTBUAX HEOOXOIUMOCTH KOHCTPYKTHBHOI'O
B3aWMOJICHUCTBHS JIIOJEH C pa3sHBIMU YOSKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMHU U
COIMAJILHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJIHEHHS
y4eOHBIX, IO3HABATENBHBIX UM HCCIENOBATENbCKUX 33434, YBaXKHTEIbHOIO
OTHOIIEHHsS] K MHEHHIO OINTOHEHTOB IIPH OOCYXIEHHHU CIIOPHBIX BOHpOCOB
OMOJIOrMYECKOTO COMEPIKAHMUS

FOTOBHOCTB K T'YMaHHTapHON U BOJIOHTEPCKON IESITEIIFHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHS:

c(OpMUPOBAHHOCTH POCCHUNUCKOHU IpaXkJaHCKOWU UIEHTUYHOCTH,
NaTpUOTH3Ma, YBAKEHHS K CBOEMY HapoOJy, 4yBCTBAa OTBETCTBEHHOCTH IIepes
PonwHol, ropmoct 3a cBOH Kpaif, cBOo PojuHy, CBOM s3BIK M KyJIbTYpY,
IIPOIIIOE U HACTOsIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

L@HHOCTHOE OTHOIIICHHWE K IIPUPOJIHOMY HACJIESAMIO U MTaMSITHUKAM ITPUPOJIBI,
AOoCTHKEHHIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPY/IE;

CITIOCOOHOCTh OIEHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJEHHE U
pasBuTHE OHONOTMHM, TNOHHUMAHHUS 3HAYEHHs OHOJIOTMM B II03HAHUU 3aKOHOB
IIPUPO/IBI, B KM3HM YEJI0BEKA ¥ COBPEMEHHOT'O 00IIIeCTBa;

uaekHas yOexIEHHOCTh, FOTOBHOCTh K CIy)XeHHIO M 3ammuTe OrTeuecTsa,
OTBETCTBEHHOCTb 3a €ro Cyas0y;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIHTAHMSI:

OCO3HaHHE JYyXOBHEIX LIEHHOCTEN POCCUICKOr0 Hapoa;

C(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIEHHBATh CHUTYalUHIO W INPUHUMATL OCO3HAHHBIE pElIeHHs,
OPHUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHWUE JIMYHOTO BKJIaJa B IIOCTPOEHUE YCTOWYHBOrO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POLUTENSIM, CO3MAHUIO CEMBbU Ha OCHOBE
OCO3HAaHHOIO MPUHATUS UEHHOCTEH CEMEHHOW JMKU3HH B COOTBETCTBUH C
TpaauLuMsIMU HapoJoB Poccuu;

- 4) 3cTeTHYeCcKOro BOCIUTAHHSA:

ICTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOrO MU

TEXHWYECKOTO TBOPYECTBA, CIIOPTa, TPY/la, OOIIECTBEHHBIX OTHOIIEHNI;



TIOHUMAaHKe SMOLIMOHAEHOI0 BO3AEHCTBYS XKUBOM MPUPOJIBI U €€ IEHHOCTH,

FOTOBHOCTh K CaMOBBIP@XEHUIO B pasHbIX BHAAX HCKYCCTBa, CTPEMIIEHINE
MPOSIBJIATE KaueCTBA TBOPUECKOH JINYHOCTH;

5) ¢usudeckoro BocnuTaHHUs, (POPMHPOBAHHS KYJBTYPbI 310pPOBbsl H
3MOUHOHAJIBHOTO 0JIaroNmoJIyYus:

' TOHWMAaHWE M pealH3alisi 3IOPOBOrO U OE30MacHOro oOpasa KHU3HHU
(3mopoBoe  mHWTaHMe, COOMIOAEHHE TUTHEHWYECKUX IPaBHI M HOPM,
cOalaHCUPOBaHHBIM pPEXUM 3aHATHM © OTABIXA, peryispHas (u3HYecKas
aKTUBHOCTH), OEPEXHOTro, OTBETCTBEHHOrO M KOMIIETEHTHOIO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U [ICUXHYECKOMY 37I0POBBIO;

IIOHMMaHHE [E€HHOCTH MpaBUJl HHAWBHAYAJIBPHOTO W  KOJJIEKTHBHOTIO
0e30I1acHOro MOBE/ICHUS B CUTYALUSX, YTPOKAIOLINX 310POBLIO H KM3HHU JIIOIEH;

OCO3HAHWE TIOC/IEACTBUN ¥ HENPUATHS BPEIHBIX IPUBBIYEK (YMOTpeOIeHUs
aJIKOroJisl, HADKOTUKOB, KypeHHs );

6) TPyAOBOro BOCIIMTAHMS:

FOTOBHOCTH K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY/10JIH00HE;

TFOTOBHOCTh K aKTHBHOHM JEATEJIBHOCTU TEXHOJOTMYECKOM M COLMAIbHOM
HAaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHHULUUPOBATh, MIAHUPOBATL U CAMOCTOSTEILHO
BBIITOJIHATH TaKYIO JeSTENbHOCTE; ;

WHTEpEC K pasiuYHbIM ChepaM NpOoPEeCcCUOHATBHON NeSITETbHOCTH, YMEHHE
COBEpLUIATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud W peal30BHIBATH
COOCTBEHHBIE KU3HEHHBIE [LJIaHbI;

FTOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M C€amMOO0Opa3OBaHHIO Ha
NPOTSDKEHUH BCEH XKU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIHTAHNSA:

SKOJIOTHYECKH LENeCOO0pa3sHOe OTHOLIEHWE K MPUPOAE KaK HCTOYHHUKY
KM3HHU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUSI;

MOBBIIIEHHUE YPOBHS OKOJOIMYECKOH KyJIbTYpBl: MPUOOpPETEeHHE OIThITa
IUIAHUPOBAaHUS TMOCTYIIKOB M OLEHKM MX BO3MOXHBIX IOCIEACTBUYM IS
OKPY KarOLIEH Cpe/ibl;

OCO3HaHHME TIII00ANBHOTO XapakTepa 3KOJOTWYeCKHX mpobieM M ImyTed HX
pelIeHus;

CIIOCOOHOCTE MCIIONIB30BaTh IMpHOOpeTaeMble IMPHU W3YYEHHH OUOJIOTHH
3HAHUsS W YMEHHsS TMIPH pEIIEHHWU IIpo0JieM, CBSA3aHHBIX C pPalMOHAIBLHEIM
MPUPOIONONB30BaHueM  (COOMIOAeHHEe TpaBWil  [OBENEHWsS B  IPHUPOJE,
HAllpaBJIeHHBIX Ha COXPaHEHHME PAaBHOBECHs B 3KOCHUCTEMaX, OXpaHy BHIIOB,
9KOCHCTEM, OHOChepsl);



aKTUBHOE HEIpUsATHE JEHCTBUM, NPUHOCSIIMX Bpel  OKDPYIKAIOLIEH
NPUPOAHOU Cpele, YMEHHE IIPOrHO3UPOBATH HEOJAroNpHATHBIE 3KOJIOIHYECKHUE
ITOCJIEACTBHS IPEANPHHUMAEMbIX AEUCTBUHN U NTPeNOTBpallaTh UuX;

HaJIMYHE Pa3sBUTOTO SKOJOTHYECKOTO MBILLIEHHS, SKOJOTHYECKON KYJIBTYPEI,
OTIBITa e TeTbHOCTH 9KOJIOTHYECKOH HaIlpaBJIEHHOCTH, YMEHUs
PYKOBOJCTBOBAaTbCS UMH B I103HABATEIILHOW, KOMMYHUKATUBHOM U COLMAIBHOMR
NpaKkTHKe, TOTOBHOCTH K YYaCTHIO B IPAKTUUECKOH IESATEILHOCTH 3KOJIOTHYECKON
HaIlpaBJIEHHOCTH,

8) HEHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAaHHOCTE MHPOBO33DPEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOIO HA JUajore
KyJbTYp, CIIOCOOCTBYIOIIEN0 OCO3HAHHIO CBOETO MECTA B IOJIUKYJIETYPHOM MUPE;

COBEPIICHCTBOBAHHE S3BIKOBOW M YWUTATEIbCKON KYJIBTYpPhl KaK CpelICTBa
B3aMMOJIEHCTBUS MEXy JTFOABMU U MMO3HAHUS MUDA;

MMOHWUMaHHE CIENU(QUKY OHUOJIOTUM KaK HayKH, OCO3HaHHS €€ poJid B
(OPMHPOBaHUU PALMOHAIBHOIO HAYYHOrO MBIIUIEHHS, CO3JAHHHM LIEJIOCTHOTO
IpeCTaBIeHks 00 OKpy)KalolleM MUpe KaK O €IWHCTBE MPUPOJBI, YeJOBEKa U
obiiecTBa, B IO3HAHUM INPUPOAHBIX 3aKOHOMEPHOCTEH M peUIeHHH MNpobiem
COXPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOIMH JJIsl COBPEMEHHOW IMBHIM3ALIUM:
obecrie4eHrs HOBOTO YPOBHsS Pa3BHUTHs MEIWUMHBI, CO3JaHHE IEPCIEKTHBHBIX
OHOTEXHONIOTHM, CIIOCOOHBIX  pelaTh peCypCHble  IMPOOJEMBI  Pa3BUTHUS
4eJIOBEYECTBA, IMOMCKA IyTeH BBIXOAA U3 IIOOAIBHBEIX 3KOJOTHYECKHUX MPOOIeM H
obecriedeHuss  mepexoja K  YCTOMYMBOMY  Pa3BHTHIO,  pPAlMOHATHEHOMY
WCTIOJIB30BAaHUIO IIPUPOLAHBIX PECYpcoB U (HOPMHUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B TIOJYYEHUH OHOJIOTMUECKUX 3HAHUW B IeNdX
MOBBIIIEHHS OOIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIHMOHAJIBHOM IPaMOTHOCTH O0ydarommxcs, GopMUpyeMoi
NpY U3y4YeHUU OHOJIOTHH;

MMOHUMaHKE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJB30BaTh IIOJy4YaeMble 3HAHWA [JIs aHauu3a U
O0OBsICHEHHMs SBICHHH OKPY’KaIOLIEro MHpa M MPOMCXOAAIMX B HEM HM3MEHEHWH,
yMEHHe JejlaTh OOOCHOBaHHbIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (AKTOB MU
UMEIOLIUXCS TaHHBIX C LEJIBIO MOTYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OMOJIIOTMYECKHe 3HAHMS UIs
pereHus npodJieM B peabHbIX XKU3HEHHBIX CUTYalHsX;

OCO3HaHHE II€HHOCTH HayT-IHOI':I AesTEIBHOCTH, TI'OTOBHOCTE OCYILECTBJISATH
NIPOEKTHYIO M MCCIIEN0BATENBCKYIO AEATeNbHOCTE HHANBUIYAIBHO U B TPYIIIE;



rOTOBHOCTH M  CITOCOOHOCTH K  HENpPEPHIBHOMY  O0pa30BaHUI |
camM000pa30BaHUI0, K aKTUBHOMY ITOJYYEHHMIO HOBBIX 3HAHHWH IO OHOJIOTHH B
COOTBETCTBHUH C )KUBHEHHBIMH HOTpe6HOCTHMH. v

METAIIPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro npeamera «buosnorus»
BKJIIOYAIOT: 3HA4YUMble i1 (OPMHUpPOBAaHUS MHUPOBO33pEHUS OOy4darOILUXCS
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMeTHbIe) OOLeHayYHbIe MMOHSITHS, OTpaKarollue
IeJIOCTHOCTh HAYYHOM KapTUHB MHpa M CHEHU(PHUKY METOJOB IIO3HAHWA,
MCTIOIb3yEeMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPIUs, SBICHUE, ITPOLECC,
CHUCTeMa, Hay4yHbIH (akT, MPUHLHUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCClieIoBaHKe,  HAOJIOZEHWe, W3MEpeHHe, OSKCIepUMEHT U JpYIHuX),
YHUBEpCalbHble Yy4eOHble [eHCTBUs (MO3HABATeNbHBIC, KOMMYHUKAaTHBHBIE,

PeryJIsSTHBHEIE), obecnevnBaroLye bopmupoBaHue (GyHKIHOHATEHON
IPaMOTHOCTH M COLHMAIBHOW KOMIIETEHIMH OOYyYarolMUXcs, CIOCOOHOCTH
oOydaromuxcss . HCIOJB30BaTh OCBOEHHbIE MEXIUCLUIUINHAPHEIE,

MHPOBO33pEHYECKHE 3HAHUS M  YHHUBEpCaJbHble y4eOHblE JEWCTBHS B
[TI03HABATEILHON U COLMAIBHOMN MPaKTHKE.

MeranpeaMeTHble pe3yJIbTaThl OCBOEHHSI IPOrpaMMbI CPEIHEro OOLIETO
06p83038.HHSI AOJDKHBI OTpaXaThb:

Osaanenne YHHBEPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMH
JAeHCTBUSIMH:

1) 6a3zoBble JIOrHYECKHE JeHCTBHS:

CaMOCTOSITENIBHO ~ (OPMYJIMpPOBaTh M aKTyaJU3upoBaTh  MpoOIeMYy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIONIE30BaTh IIPH OCBOEHMHM 3HAHWKM MNPUEMBI JIOTHYECKOrO0 MBIIUICHUS
(aHanusa, CHHTE3a, CpaBHEHUS, Kilaccudukaunu, 0000IIeH s ), pACKPhIBATH CMBIC]T
OMOJIOrMYECKUX TMOHSATHH (BBIACIATh UX XapaKTepHbIE MPHU3HAKH, YCTaHABIMWBATh
CBSI3U C APYTUMHU MOHITHIMH );

ONpeneNsaTh LEeNUu [eATEeNbHOCTH, 3aJlaBas IapaMeTpel W KpHUTEpUH HX
JIOCTH)KEHHUSI, COOTHOCHUTH Pe3yJIbTaThl ASSITEIBHOCTHU C [IOCTaBICHHBIMU LEJISIMU;

MCII0JIE30BaTh OHOJIOTHYECKHE MOHATHS I 00bsICHeHHS (aKTOB U SBICHUU
YKHUBOU IIPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyXXKIAeHUs (MHIYKTUBHbBIE, MAEIyKTHBHBIE, II0
aHAJIOTHH), BBISBISATE 3aKOHOMEPHOCTH U MPOTHUBOPEUMs B PacCMaTpUBaEMBbIX
SBIEHUAX, GOPMYIUPOBAThH BBIBOBI U 3aK/IFOUEHHUS;

PUMEHSTH CXEMHO-MO/Ie/IbHbIE CpeacTBa TUTSt penCTaBIeHMUs
CYILIECTBEHHBIX CBSI3€Hl U OTHOILEHWH B M3y4aeMBIX OMONOrHUECKHUX 0OBEKTaX, a



TAKXX€  IPOTUBOPEYMH  pasHOrO0  poOJa,  BBISBICHHBIX B  Pa3MUYHBIX
UH()OPMAITHOHHBIX UCTOUHUKAX;

pa3pabaTsiBaTh IUIAH pEIICHUs NPOOJeMBbl C Yy4ETOM aHalu3a HUMEIOLIUXCS
MaTepHaIbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBEI B 1€ TENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHLTATOB
[EJIM, OLIEHUBATh PUCKU IIOCIIEACTBUMN AEATEIIBHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX peajgbHOIo,
BUPTYaJIbHOIO U KOMOUHUPOBAHHOI'O B3aUMOAEHCTBYS; ‘

pa3sBUBaTh KPEaTUBHOE MBIIUICHNE IPU PELIeHUH KU3HEHHBIX Ipobiem.

2) 6azoBbIe HCCJIEI0BATEIbLCKHE NeHCTBHS:

BJIaJIETh HaBBIKAaMU y4e€OHO-UCCIIeIOBATEIbCKON U MIPOSKTHOM 1eSTeIbHOCTH,
HaBBIKAMM  paspelleHuss 1mpodieM, CIOCOOHOCTBIO M [OTOBHOCTBHIO K
CaMOCTOSITEJIBHOMY TTOUCKY METOJIOB PEIIeHUs MPaKTUUECKUX 3a4a4, IPUMEHEHUIO
Pa3IUYHBIX METOO0B [IO3HAHNS;

HCITONIB30BaTh pasjIMYHble BHUIBl JEATEJBHOCTA II0 IOJYYEHHIO HOBOIO
3HaHHUS, €ro HUHTEpIpeTaluH, MpeoOpa3oBaHUIO U NPUMEHEHUIO B Y4YEOHBIX
CUTYyalMsX, B TOM YHCJIE [IPU CO3/IaHUU YUEOHBIX U COLUANBHBIX IIPOEKTOB;

(GhopMHUPOBATH HAYYHBIM THIT MBIILUICHHS, BIAIeTh HAYYHOW TEPMUHOJIOTHEH,
KIJIFOUEBBIMU [TOHATUSIMU U METOIaMU;

CTaBUTb W (QOpMYIUpOBaTH COOCTBEHHBIE 3aJayd B 00pa30oBaTEIbHOU
JEATEbHOCTU U )KM3HEHHBIX CUTYalLUsIX; |

BBISBJIATE TNPUYUHHO-CIIEJICTBEHHBIE CBA3M M aKTyallM3UpoBaTh 3a1ad4y,
BBIABUI'aTh THUIIOTE3Y €€ pEeleHUs, HAaXOAUTh apryMeHThl JUIsl JOKa3aTelbCTBa
CBOWX YTBEPXKICHUH, 3a/1aBaTh IapaMeTpbl U KPUTEPUHU PELLICHHUS; '

aHAJIM3UPOBATh I[IOJNYYEHHBIE B XOJ€ pelLIeHHs 3aJayd pe3yJsIbTaThl,
KPUTHYECKHU OLICHUBATHh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM, OLICHUBATH IPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITH IleJIEHANIPaBIeHHBIH IOMCK MEepeHoca CPEeACTB U CIOCOOOB
IeHCTBUS B MPOGECCHOHATIBHYIO CPEey;

YMETh NEPEHOCUTHh 3HAHWS B IO3HABATENbHYIO M IPAKTHYECKYIO OO0JIacTH
XKU3HEEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX NTPEAMETHBIX 00J1acTel;

BBIJBUraTh HOBBIE MJEU, NpeljiaraTb OPUTMHAJIbHBIE MOAXOBI M pELIeHHs,
CTaBUTh IIPOOJIEMBI U 3a[1a4H, JOIYCKaloIIKe albTepHATUBHbBIE PEIICHMUS.

3) paboTa ¢ unopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMALMH (TeKCTe y4eOHOro
nocobusi, Hay4YHO-TIONMYJSPHON JuTepartype, OHOJOrMYECKUX CJIOBApsSIX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHAIU3UPOBATh



MH(OOPMALIMIO Pa3IMUHbIX BUIOB U (OPM MPEICTABIECHNS, KDUTUUECKU OIIEHUBATE
e€ JI0OCTOBEPHOCTh U HEIPOTHBOPEUNUBOCTE; _

(GopMyIupoBaTh 3aIpPOCHl U MIPUMEHSTH Pa3jiuyHbIE METOIBI IPH MOUCKE H
otbope Guonoruyeckoil nHGOpPMaLHK, HEOOXOIUMOM IS BHIMONHEHHS yYeOHBIX
3a/ay; _

npuoOpeTaTh OMBIT HCIHONB30BaHUS HHOOPMALHOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOIB30BAHUS PA3IMYHbBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATENBHO  BHIOMpaTe  ONTHUMAIBHYIO  (OpMY  IIpeACTaBlIEHUS
Owornoruyeckoi HHGOpMALKHU (CXeMbl, rpapUKu, AUArpaMMBbl, TAGIHUIBI, PUCYHKH
" JIpyroe);

UCIIOIb30BaTh HAy4YHBIM A3BIK B KadecTBe CpelncTsa Impu pabore ¢
Ouonoruyeckod HHpOpMaUHUeil: NPUMEHSTh XHUMHYECKHe, (U3MYECKHe |
MaTeMaTHYECKUEe 3HAaKM M CHUMBOJBI, (OpPMYIbI, abOpeBHATYPY, HOMEHKIATYDY,
MCITONE30BaTh W TNPeoOpa3’oBBIBATH  3HAKOBO-CHMBOIMYECKHE  CPEACTBA
HaTJIIIHOCTH;

BIaJIeTh ~ HaBBIKAMHM  DACMO3HABaHWS W 3allUTHl  HHGOpPMALHH,
UH(POPMALIMOHHOM 6€30TIaCHOCTH JTUYHOCTH. ‘

Osnajsenne yHHBepcaIbHBIMH KOMMYHHKATHBHBIMH A€ CTBHSIMH:

1) oOwenne:

OCYILUECTBIIATh KOMMYHHKALMH BO BCeX cdepax )KU3HHU, aKTUBHO Y4aCTBOBATh
B JlHajiore WM AWCKYCCHH IO CYIIECTBY 0OCyXKIaeMoil TeMbl (YMEeHHE 3aIaBaTh
BOTIPOCBHI, BBICKA3bIBATH CYXXAECHHsS OTHOCHUTEIBHO BBINOJHEHHS IIpeiaraeMoi
3a/la4y¥, YYUTBIBATH MHTEPECHl U COMTACOBAHHOCTH IMO3WIMH APYIUX yYAaCTHUKOB
JIHasora Wiy IUCKYCCUH);

pacro3HaBaTh HeBepOajbHble CpeAcTBa OOLICHHS, ITOHHUMAaTh 3HAYeHHE
COLMANBHBIX 3HAKOB, IMPEANOCHUIOK BO3HUKHOBEHWS KOH(JIUKTHBIX CHUTYalWH,
YMETBb CMATYaTh KOHMIUKTHI U BECTH I1€PETOBOPEI;

BIaJIETh Pa3lIMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJEHCTBHS, MOHUMATH
HaMEpeHUs OPYTUX JIFOJIEH, IIPOSABIATh YBAXUTEIbHOE OTHOIIEHHE K COOECeTHUKY
¥ B KOPPEKTHON (opMe GOpMyIHPOBATH CBOU BO3PAKEHNUS;

pasBEPHYTO W JIOTMYHO H3JlaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BaHHEM
A3BIKOBBIX CPEJCTB.

2) cOBMeCTHasl 1esITeJIbHOCTh:

MIOHUMATh W HCIMOJIb30BaTh NPEHMYIIECTBa KOMaHIHON W WHIWBHIYTBHOM
paboThI IIPU PeIeHUH OHOIOTUIECKON IPOOIeMbl, 000CHOBEIBATh HEOOXOIUMOCTD
MPUMEHEHHUS IPYNINOBEIX GOPM B3aUMOIEHCTBHS [IPY PELIEHHH Y4eOHOM 3a1a4u;

BBIOMPAaTh TEMAaTHKYy M METOIBI COBMECTHBIX NEHCTBUM C yuéTOM OOIIMX
HUHTEPECOB ¥ BO3MOXHOCTEH KaXK0r0 UJIeHA KOJIEKTHBA,;



OPpUHHAMATh [ENH  COBMECTHOW  [EATENbHOCTH, OpraHH30BEIBATHE U
KOOPAMHUPOBATh JEUCTBUS 10 €€ NOCTWIKEHMIO: COCTaBIATh IIJIaH IEHCTBHUH,
pacnpenensaTe poiM ¢ Yy4€TOM MHEHUH YYacTHHKOB, OOCYXZaThb pe3y/bTaThl
COBMECTHOM paboTh;

OLICHMBATh KayeCcTBO CBOEro BKJIaJa M KaXAOro y4YaCTHMKA KOMAaHIbl B
o0LIMH pe3ysbTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

Ipe/UiaraT HOBBIE IIPOEKTHI, OLICHWUBATh HIEH C TIO3UIWH HOBU3HBEI,
OPUTMHAIBHOCTHU, NPAKTHUECKON 3HAUUMOCTH; '

OCYIIECTBJIATH IIO3UTUBHOE CTpPAaTErHyecKoe TIOBEACHHEe B pPa3IMYHBIX
CUTYyalusIX, IPOSIBJIATE TBOPUECTBO U BOOOpaXKeHUE, ObITh UHULIMATUBHBIM.

OBu1aienne yHHBepcaIbHbIMHU PeryJISTHBHBIMH AeHCTBHAMH:

1) camoopranusanus:

WCIIOJIb30BaTh OHOJNIOTMYEeCKHe 3HAHWS [UIS BBIABICHHS INpo0ieM U UX
PELICHUs] B )KU3HEHHBIX U yUeOHBIX CUTYAaIUAX;

BBIOMpAaTh Ha OCHOBE OHWOJOTHYECKUX 3HAHUN IeJIeBble U CMBICIOBBIE
YCTAHOBKH B CBOMX JEWCTBUSIX U IIOCTYNKaxX MO OTHOLIEHHUIO K KUBOU MPHUPOJIE,
CBOEMY 3JI0OPOBBIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOATEIBHO OCYILECTBIATH [TO3HABATEIBHYIO NESTE€IbHOCTh, BBISBIATH
npoOJIeMbl, CTaBUTh U (HOPMYJIHMpPOBaTh COOCTBEHHBIE 3a1a4l B 00pa3oBaTelIbHON
JEATENIBHOCTH U JKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATEIBHO COCTABIATh IUIAH peUIeHus mpobiemMbl ¢ y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTEHUH;

JlaBaTh OLICHKY HOBBIM CHTYaLIUsIM;

pacIIMpATE PAMKH y4eOHOro IIpeiMeTa Ha OCHOBE JIMYHBIX TIPEIITOYTeHHIH;

JlenaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBaTh €ro, Oparh OTBETCTBEHHOCTH
3a pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CII0COOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHHUIO IIUPOKOW ISPYIHUIMUA B
pasHbIX OONACTIX 3HAHWM, NOCTOSHHO IOBBINIATH CBOW OOpa3OBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBHI B IESTEIbHOCTH,
OLIEHMBATL COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BIIaJIeTh  HaBBIKAMU  IIO3HABATE/IbHOM  pe(dIeKCUM Kak  OCO3HAHUA
COBepIIaeMbIX MHEUCTBUH M MBICIUTENBHBIX MPOILIECCOB, WX pe3ylbTaToOB WU
OCHOBAHHUH, MCIOJIb30BaTh NMPUEMBI pedieKCuu i OLEHKH CUTyalluH, BbIOOpa
BEPHOTO PELIeHHUS;

YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO MNpPUHUMATH pEelIeHHs [0 HX
CHUKEHHUIO;



NPUHUMATh MOTHBBI W apryMEHTHl JpYrux IIpU aHallu3e pe3yJbTaToB
NEeATETBHOCTH;

3) npuHsiTHE CeOsl H APYrHX:

NIPUHUMATE Ce0sl, TOHUMAasi CBOU HEOCTATKU M JOCTOUHCTBA;

IIPUHUMATh MOTHBBI M apryMeHTBl JpYrMX I[pHU aHalu3e pe3yJbTaToB
JEeATENbHOCTH;

MPU3HABATh CBOE IIPaBO U IIPaBO APYrUX Ha OLIUOKH;

Pa3sBUBATh CIIOCOOHOCTE IIOHUMATh MU € MTO3ULIUK APYTOro YEIOBEKa.

INNPEAMETHBIE PE3YJIbTATBI

ITpenmeTnrle pesynbraThl ocBoeHHs nporpammbl COO mo Guonoruu Ha
0a30BOM ypoBHE BKJIIOYAIOT clienUdpuyecKue i yuebnoro npeamera «buomorusy»
Hay9YHBIE 3HAHMA, YMEHHUSA U CIOCOOBI JEHCTBUN 10 OCBOCHUIO, HHTEPIIPETALMH U
peoOpa3oBaHUIO 3HAHUH, BUABI NESITENBFHOCTH TI0 TIONYYEHHMIO HOBOTO 3HAHMS U
NPUMEHEHHUIO 3HAHWH B Pa3jM4YHBIX y4eOHBIX CHUTYalUsAX, a TAKK€ B peaTbHBIX
JKU3HEHHBIX CUTYyallWsX, CBA3aHHBIX C Ouonorwei. B mporpamme mnpenmeTHEBIE
pe3yJIbTaThl IPEACTAaBICHB! IO ToaM O0yJYeHHSI.

[IpenmeTHble pe3yabTaThl OCBOEHHs ydeOHOTO mpeamera «buonorus» ¢ 10
Kaacce TOIKHBI OTPaXKaTh:

CHOPMHUPOBAHHOCT 3HAHUH O MECTe M POJIU OHOJIOTHH B CHCTEME HAyYHOTO
3HAaHUSA €CTECTBEHHBIX HAyK, B (OPMUPOBAHWUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBI MHMpa M Hay4YHOTO MHPOBO33PEHHs, O BKJIAJe POCCHUCKHX H
3apyOeXXHBIX Y4YEHBIX-OHMOJIOrOB B pasBUTHE OHONOTMH, GYHKIHOHAILHOM
I'PaMOTHOCTH YeJI0BeKa JUIs pelIeHuUs KU3HEHHBIX 3a/1a4; _

YMEHHE pacKpbIBaTh COJAEpXKaHHE OWOJOTHYECKHX TEPMHHOB U TIOHSITHM:
KU3Hb, KJIETKa, OpraHusM, MeTabonu3M (OOMEH BelIeCTB U IIpeBpallleHue
SHEPruM), roMeocTas (CaMOperyJIsiys), YPOBHEBas OPTraHU3alUs )KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeH e (PENPOLYKIHMS ), HACTEICTBEHHOCTD, H3MEHIHBOCTh, POCT H
pasBUTHE;

yMEHUe H3JaraTb OHOJIOIMYECKHe TeOpUH (KJIEeTOYHas, XPOMOCOMHAs,
MyTallMOHHAs, UEHTpajbHas JOrMa MOJEKYJIsIpHOM Owonoruu), 3akoHsl (I
Mennens, T. Moprauna, H. V. BaBuiiosa) u y4enwus (0 LeHTpax MHOroo6pasus u
MPOUCXOXKJIEHHA KyNbTypHBIX pacTeHuil H. V. BaBuioBa), onpeneisiTe MpaHHULbI
UX NIPUMEHHUMOCTH K JXUBBIM CUCTEMAM;

YMEHHME BIIaZIETh METOAAMU HAYYHOTO IIO3HAaHUS B OHooruu: HabmoqeHue U
ONMCAaHMEe XMBBIX CHCTEM, IIPOLIECCOB W SBJICHHM, OpraHu3allds U MpPOBEICHHUE
OUMOJIOTHYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHHME  TMIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXIy HCCIEIyeMbIMU BEIUYHUHAMU, OOBSICHEHUE TOJYYEHHBIX



pe3yJIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX ITOHATUN, TEOPUHA W 3aKOHOB, YMEHHE
JeaTh BEIBOJII HA OCHOBAHUHU MOJyYEHHBIX PE3yJIbTaTOB;

yMeHUWe BbIIEATh CYIeCTBEHHbIC NPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT H
5YKapHOT, OJHOKJETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
porieccoB: oOMeHa BELIECTB U NPEBpALLEHUs SHEPTMH B KJIETKE, (POTOCHHTE3A,
TUTACTHYECKOr0 W JOHEpPreTHdeckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, MEeHo03a,
OINIONOTBOPEHHUS, PA3MHOXKEHHS, HHIWBUAyaIbHOTO DAa3BUTHSA OpraHH3Ma
(oHTOrEHE3);

YMEHUE MPUMEHSThH TONyIeHHbIe 3HaHWS A1 OOBSCHEHHs OMONOrMYeCKUX
TIPOLIECCOB ¥ ABJICHHUM, I IIPUHATHS IPAKTHYECKUX PELICHHH B MMOBCEIHEBHOM
JKH3HU C LeNpio obecrieyeHus O€30IIaCHOCTH CBOErO 310pOBbS M 310pPOBbS
OKPYKAIOIIHX JFOeH, COOTIOICHUs HOPM I'PaMOTHOI'O IIOBEEHHS B OKPYKarOIIEeH
NPUPOAHON cpene, MOHUMaHHE HEOOXOIWMOCTH WCIOIB30BaHUs JOCTHIKEHUM
COBpPEMEHHOMU OHOJIOrUH U OMOTEXHOJIOTUH 11 PaLMOHATIBHOTO
IPUPOAOIIONIE30BAHMS;

yMeHHe pellaTh JJIEeMEHTAapHble TIeHeTHYeCKHe 3aJauyd Ha MOHO- W
IUTHOpUIHOE CKpeIlWBaHHe, CLEIUIEHHOE HaClIe[JOBaHHE, COCTaBJISATh CXEMBI
MOHOTHOPHUIHOIO CKpeLIMBaHUs [JIsl NpeACKa3aHusl HacllelOBaHus MPU3HAKOB Y
OpPraHU3MOB; '

YMEHHE BBIMTOJIHATE JabOpaTOpHblE W MpaKTU4eckue palboThl, COONOIATH
npaBuiia rnpu pabore ¢ y4eOHBIM 1 1abOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE KPUTHYECKH OIEHWBATH W HHTEPIPETHPOBaTh HHGOPMALHIO
OHOIOrMYecKOro COAEp)KaHus, BKIIOYAIOLIYIO IICEBJOHAy4YHBIE 3HAHUSA U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MAacCOBOW MH(OpPMALIMH, HAYYHO-IIOIYJISPHBIS
MaTepHhalibl), 3THYECKHE AacleKThl COBPEMEHHBIX HCCIEJOBAaHUNH B OHOJIOIWH,
MeIHuIrHEe, ONOTEXHOJIOTHHY;

YMEHME CO3/1aBaTh COOCTBEHHBIE IUCHMEHHBIE W YCTHBIE COOOIIEHWUS,
00001mast 6uoMOruyYecKyr0 UHGOPMALUIO U3 HECKOJIBKUX WCTOYHUKOB, 'PAMOTHO
MCIOJIb30BaTh MOHATUWHBIN annapar OMOJOrHH.

[IpeameTHble pe3yabTaThl OCBOeHHs yueOHoro npeamera «buonorus» ¢ 11
Klacce TOIHKHBI OTpaXaTh:

c(hOPMHUPOBAHHOCTH 3HAHUM O MECTe W POJId OMOJOrMH B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOW KapTHUHBI MHUpa ¥ HAYYHOIO MHPOBO33PEHHs, O BKIIAJE€ POCCHUHCKUX H
3apyOEXKHBIX YYEHBIX-OHOJOrOB B pa3BUTHE OUOJOTHM, (YHKIMOHAIBHOU
IpaMOTHOCTH YeJloBeKa [UIsl peleHus KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpHIBATH COJEp)KaHHE OHOIOTHYECKHX TEPMHUHOB M IOHSTHH:
BUJI, MOIYJISLUs, PTeHO(MOH, SBONIOLHNS, ABIKYIIHE CUIBI ((PAaKTOPHI) 3BOJIOLMH,
PUCTIOCOBIEHHOCTh OPraHW3MOB, BHI000pa3oBaHHE, IKOJOTHYECKHE (aKTOpHI,



9KOCHUCTEMa, IPOAYLEHTHl, KOHCYMEHTBI, pENYyLEHTHl, LEeNu IUTaHus,
9KOJIOTHYeCKas mupamuia, OuoreoueHos, buocoepa;

yMEHHe W3Jlarath OWOJIOTHYECKHe TEOpHH (3BOIIOLMOHHAA Teopus. Y.
JlapBrHa, CHHTETHYEeCKas TEOpHs OJBOJIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apomprmeBoro cxonctea K. M. Bopa, depenoBaHus IVIaBHBIX HalIPaBIEHWH U
nyteii ssomonuu A. H. Ceeproa, yuenus o 6uocdepe B. I. Bepnaznckoro),
ONpeeNsiTh IPaHULbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BIIJeTh METOJaMH HayYHOTO II03HAHWs B OHONOTHHM: HabIoeHe 1
ONMKCaHWe JXKUBBIX CUCTEM, IIPOLIECCOB U SIBIEHWH, OpraHu3alys U IPOBEACHUE
OMOJIOTUYECKOT0  OKCIIEPUMEHTA,  BBIIBMXKEHWE  THIIOTE3Bl,  BBISBICHUE
3aBHCHMOCTH MEXIy MCCIeIyeMbIMU BeIMYMHAMH, OOBSICHEHME IIOJIYyYECHHBIX
pe3yIbTaTOB, MCIOJB30BAHHBIX HAy4YHBIX IIOHATHH, TEOPUH W 3aKOHOB, YMEHHE
JenaTh BbIBOIbI HA OCHOBAHUH IIOJIY4YEHHBIX PE3Y/IbTATOB,;

YMEHHE BBIIEIATh CYIIECTBEHHBIE IPU3HAKU CTPOECHHS OUOIOrHYeCKUX
O0OBEKTOB: BMIOB, IOMYJSILMUH, MPOAYLEHTOB, KOHCYMEHTOB, PpEIylEHTOB,
OMOreolleHO30B M SKOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACIEeACTBEHHOM
W3MEHYHUBOCTH, E€CTECTBEHHOrO 0TOOpa, BUOO0Opa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHW3MOB, JOEHWCTBUS 3KOJOTMYECKHX (AKTOPOB Ha OpraHU3MBbl, IepeHoca
BEIIECTB M IIOTOKAa 3HEPrWM B 3KOCHCTEMAaX, aHTPOIOI€HHBIX H3MEHEHUH B
3KOCHUCTEMAaX CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOreOXMMHUYECKUX
LMKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJydeHHBIE 3HAHUS I OOBSICHEHUS] OMONIOTHYECKHX
IPOLIECCOB U SIBJIEHMH, IS MPHHATHUS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOH
KM3HU C Lebio obecriedeHuss O€30IIaCHOCTU CBOEro 3JI0POBBS W 3I0POBbBA
OKPYI)KaIOIUX JIIOAEH, COOIIONEHHUs] HOPM I'PaMOTHOTO MOBeIeH s B OKpPYKaoIIeH
NPUPOIHON cpele, MOHMMaHHe HEeOOXOAMMOCTH HCIOIb30BAHUS TOCTHKEHUN
COBpPEMEHHOU OHMOJIOTUH JIsl PALlMOHAIBHOIO ITPUPOAOIIOIB30BaHNUS,

yMEHHE pellaTh dJIeMEeHTapHble OMOIOrHYECKHe 3a[a4H, COCTaBIIITH CXeMBI
NepeHoca BEIIECTB U SHEPIUH B 9KOCUCTEMAX (LIENH ITUTAHMS);

YMEHHE BHINOJIHATL Ja0OpaTOpHBIE W TpaKTHYecKue paboTel, COOIIOIAThH
npaBuiia npu pabore ¢ yaeOHbIM 1 1a0OPaTOPHBEIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OLEHHBAaTh U HHTEPIPETHPOBATH HH(OPMALIUIO
OWOJIOTHYECKOTO COJEep)KaHUs, BKIIOYAIOL(YI0 IICEBJOHAYYHbIC 3HAHUS U3
pPasIUYHBIX UCTOYHUKOB (CpeACTBa MaccoOBON MHGOPMAaLUHU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  [JIO0ANbHBIE  3KOJOTMYECKHMEe  NPOOJIEMBbI
COBPEMEHHOCTH, HOPMHPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO IMO3ULHIO;

yMeHHMe CO37aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOLIEHMS,
000011251 OHOIOTHUecKyI0 WHPOPMAIHIO U3 HECKOJIBKUX HWCTOYHHUKOB, 'PAMOTHO
WCIIOIB30BaTh NOHATUWHBIN anmnapar OuoJIOrHH.



TEMATUYECKOE IINIAHUPOBAHUE

HaumenoBaunue
Ne
pa3ae/ioB U TeM
n/m Beero
NporpaMmel
1 Buomorus kak )

HayKa
JKuBBIE CHCTEMBI H
MX OpraHu3anus

XuMHYECKU i
3 COCTaB U CTPOCHHE 8
KJICTKH _
4 KusuenearensHoc 6
Thb KIIETKH

Paszmuoskenue u
"HHIUBHYAIbHOE
pa3BUTHE
OpPraHu3MOB

Hacnencreennoct
6 ' bW U3MEHYHBOCTD 8
OpraHu3MOB
Cenexius
OpraHW3MOB.
OcHOBBI
OHOTEXHOIOTHH

8 PesepBHoe Bpemst 1

OBILIEE KOJIMYECTBO
HACOB IO 34
ITPOTPAMME

10_ I_{.J!A.CC
Ko.ﬂ_n 4eCTBO YacoB

KonTpoasHbie

padoThI

IIpakTuyeckne |

patdoThI

0.5

1.5

DJIeKTPOHHbIE
(uudpossie)
o0pa3oBaTebHbIE

pecypcbi

bubimoreka [JOK
https://m.edsoo.ru/7f

Bubnuorexka [IOK
https://m.edsoo.ru/7f

41¢292

Bubnuorexa [JOK

https://m.edsoo.ru/7f
41¢292

BHEJIHGT&K& 1HOK
https://m.edsoo.ru/7f
41 c2_92

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41292

Butanorexa IIOK
https://m.edsoo.ru/7f
41¢292

Bubimoteka [TOK
https://m.edsoo.ru/7f
41¢292

bubtnuotexa [JOK
https://m.edsoo.ru/7f
41¢292




pPa3ae/ioB H TeEM
NporpaMmel

DBOIOIHOHHAS
OunoIOrus

Bo3nukHOBEHHE H
2 pa3BHTHE XKHU3HW Ha |
"3emute '
Oprasusmel u
OKpY’KaroIras
cpena
CoobiecTsa
4 3KOJIOTHYECKHE
CHCTEMBI

(8]

5 PesepBHoe Bpemst

OBIIEE KOJIMYECTBO
YACOB IO
[TPOTPAMME

HaumenoBanue |-

Beero |

11 KJIACC

Koaugecrso gacos

KonTposbHsbie |
paboTel

IIpakTHYecKkue

padoTsI

0.5

DJIEKTPOHHbIE
(undpossie)
o0pa3zoBaTeabHbIe

pecypcesbi

* BuGmuorexa LIOK

https://m.edsoo.ru/7f
41cc74

Bubmoreka [IOK
https://m.edsoo.ru/7f
41cc74

bu6nuorexa LIOK
https://m.edsoo.ru/7f
4lcc74

bubtnuoreka [[OK
https://m.edsoo.ru/7f
41cc74

-BHGHHOTE:K& I[TOK

https://m.edsoo.ru/7f
41cc74




ITIOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KosiuuecTBO 9acoB | DJIeKTPOHHbIE
o Tema ypoka Konrtpoasusie  IIpakThueckne = . uugposere
n/no Bcero | - oOpazoBaTeibHbIE
. . paboTsI padoThI pecypes:
WUncrpykrax nmo OT | ; :
s oByuarommxes | bubmorexa [IOK
(BBOIHBI : https://m.edsoo.ru/863e61
1 1 22
HHcTpykTaX) HOT- https://m.edsoo.ru/863¢63
01-2022. Buoorus B 2a
CHCTEME HayK _
Wuctpykrax 0
npaBHIax
6e3omacHOro
[OBE/ICHUS TUIst
YYaImuxcs Ha
3aHATHSX B YYEOHBIX |
Kabunerax HMOT-20-
2022. MeTos1 bubnuorexa LIOK
2 TTO3HAHHS JKUBOH 1 0.5 https://m.edsoo.ru/863¢61
IIPUPOIBI. 22
[TpakTuyeckas
paborta Ne 1
«HUcnonp3oBanue
Pa3TMYHBIX METO/O0B
npu U3yUYCHHUH
OHOJIOTHYECKUX
00BEKTOBY
Bbronoruueckue Bu6nmorexa [IOK
3 CHUCTEMBI, IPOIECCHI 1 https://m.edsoo.ru/863e65
U UX U3y4EHHUE 64
XUMHYECKHH cocTaB butmnorexa [JOK
4 KIeTkd. Boma 1 https://m.edsoo.ru/863e67
MUHEpaJbHbIE CONIN de
benku. CoctaB wu S
5 1 https://m.edsoo.ru/863e6b
CTpOeHUe DenKoB 7
DepMeHTBI s
Ouooruyeckue Bubnmorexa [{OK
6 KaTaJu3aTopsl. 1 0.5 https://m.edsoo.ru/863e6b
Jlaboparopras 12

paboTa Ne 1|



10

11

13

14

«MA3yuenune
KaTaJIUTHYECKOH |
AKTHBIIOCTH !
bepMeHTOB (na
NpUMepe  aMUIa3bl
WITH KaTanas3bl)»

VYrnesoasl. Jlunuael

HyxnenHoBble |
kucinoTel. AT®

VcTOpHS ¥ METOZBI
HU3Y4EeHHUS  KJIETKH.
Kierounas reopus

Knerka Kak |
LIEJIOCTHAs JKuBas
cucTeMa

Crpoenue
IYKapHOTHYECKOH
KIIETKH.
JlaBopatopnas
paborta Ne 2
«M3y4eHue cTpoeHus
KJIETOK pacTeHui,
KHBOTHBIX, I'pHOOB U

OakTepuii 1oz
MUKPOCKOIIOM Ha
TOTOBBIX

MHUKpOIpernaparax u
UX OIIHCAHHE)

OO6GMeH BelecTB HIH |
MeTaboImM3M

doTocuHTES.
XeMOCHHTE3

DHepreTuYecKwii
obmeH

KusHeHHBIA LUK

KIIETKH. Jlenenue
KJIETKH. MuTto3.
Jlaboparopuas

padorta Ne 3

0.5

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863e68
70

bubmuoreka [JOK
https://m.edsoo.ru/863e6d
5¢

bubnuoreka [[OK

https://m.edsoo.ru/863e6e
38

Bubmuoreka [JOK
https://m.edsoo.ru/863e6f
f0

https://m.edsoo.ru/863e71
6¢

bubnmoreka [[OK
https://m.edsoo.ru/863e76
6¢c

bubmorexa IIOK
https://m.edsoo.ru/863e7c
98

Bubmuoreka LIOK
https://m.edsoo.ru/863e7a
ae

Bubmuorexa [JOK
https://m.edsoo.ru/863e7d
c4




16

17

18

19

20

21

22

[R]
(5]

24

«Habmonenue
MHTO3a B KJIETKax
KOHYHKA KOpelIKa

JIyKa Ha T'OTOBBIX |

MUKpOTIpenaparax»

buocunTe3 Oenka.
Peaxius
ManH‘-IHO IO CHHTE3a

Tpancnsauus —

buocuHTe3 Denka
Hexknerounsre
GOpMBI  KUZHH —
BUAPYCBI

DopmBbl
Pa3MHOXKEHHUS
OpraHu3MOB

Meiios

OO0paszoBanue H
Pa3BUTHE  TOJOBBIX
KJIETOK.
OntonoTBOpeHueE.
JlabopaTopHas
pabota Ne 4
«H3yuenne cTpoeHus
MOJIOBBIX KJIETOK Ha
FOTOBBIX
MUKpOIIpenaparax»

MunuBunyansaoe
pa3BUTHE
OpraHu3MOB

['eneTnka — HayKa O

HacCJIeICTBEHHOCTH H
W3MEHYHBOCTH
3aKOHOMEPHOCTH
HacJeI0BaHus
[IPHU3HAKOB.
Monorubpuaaoe
CKpelIMBaHHe

Jlurubpunnoe _

0.5

brubmuoreka [[OK
https://m.edsoo.ru/8§63e79
Ge

Bu6morexa LIOK
https://m.edsoo.ru/863¢79
6e

Bubnuorexka [IOK
https://m.edsoo.ru/863¢75
40

bubmuoreka LIOK
https://m.edsoo.ru/863e8 |
b6
https://m.edsoo.ru/863¢83
le

Bubmuoteka LIOK

https://m.edsoo.ru/863e7f
da

bubmuoreka 11OK
https://m.edsoo.ru/863e8 |
bé

bubmuorexa LJOK
https://m.edsoo.ru/863e84
36

bubanoreka LJOK
https://m.edsoo.ru/863e86
2

Bubtmuoreka [JOK
https://m.edsoo.ru/863e88
78

BI:IGIIHOTEKa L[IOK



26

27

28

29

CKpeluBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeI0BaHHA
IPU3HAKOB
CuenterHoe
HaCJIe0BaHHE
TIPU3HAKOB.
Jlaboparopras _
pabota Ne 5
«H3yuenune
pe3yabTaToB _
MOHOTHODHUJIHOTO H
JUATHOPUTHOTO
CKpELIHBaHUS y
NpO30GHITE! HA
FOTOBBIX
MUKpOIIperiaparax

['enetuka noJa.
Hacnenosanue
PU3HAKOB,
CHETUIEHHBIX c|
TI0JIOM
M3MeHYHBOCTE.
Henacnencreennas
HU3MEHYHBOCTE.
Jlaboparopuas
pabota Ne 6.
Nzygenue

MO TG UKAITHOHHOH
H3MEHYHBOCTH,
TIOCTPOEHHE |
BapUallMOHHOTO psijia
U BapuaIuoHHON
KPUBOI»
Hacnencreennas
W3MEHYHBOCTD.
JIabopatopnas
pabota Ne i
«AHamm3 MyTalul y

JPO30(HITEI Ha
FOTOBBIX
MUKPOTIpenaparax»»

I'eneTuka yenoseka

0.5

0.5

0.5

https://m.edso00.ru/863¢89
a4

Bubmmoreka [TOK
https://m.edsoo.ru/863e8c

60

bubmoreka [JOK
https://m.edsoo.ru/863e8c
60

bubmorexa [[OK
hitps://m.edsoo.ru/863e8e
fe

bubnunotexa [{OK
https://m.edsoo.ru/863e8e
fe

Bubmuoreka 1JOK
https://m.edsoo.ru/863e8d

78



PesepBHblii YPOK. ,
O60011IeHHE IO TEME |

31 | «HacmeacTBeHHOCT j 1
U HU3MEHYUBOCTH
OPraHUu3MOBY i
(e Rk My Bu6Gmmorexa [LIOK

32 1 https://m.edsoo.ru/863e92 |
U TIporece 14
Meaan 4] Bubmuotexa LIOK

33 AOCTIDREHIA . 1 https://m.edsoo.ru/863e92
CENIEKIIMUA PacTeHUH 14
¥ )KHUBOTHBIX | _ _
Buorexnonorus Kak bubmuoreka [JOK

34 OTpacib 1 https://m.edso0.ru/863¢93
NIPOM3BOICTBA 36 '

OBIIEE KOJIMYECTBO '

YACOB 110 INPOI'PAMME



n/n

L2

Tema ypoka

WncTpyxTax 1o

oT JUIS

o0yJaromuxcs
(BBOIHBIHM
uHcTpykTax) MOT-
01-2022.

DBOMONKA H
METOBI eé
H3YYEHHUS
WucTpykTax 0
IIpaBuiIax
0e30macHoro
ITOBEJCHUS IS
y4amuxcs Ha
3aHATHAX B |
y4eOHBIX

kabunerax MOT-
20-2022. Wcropus
pa3BHTHUS
[pejcTaBlIeHu 00
3BOJIFOLIUH

MHEKPOIBOJTFOITHS

[onynsuus KaK

3JIeMEHTapHas
eOWHHULA BHAA W
3BOJTIOIHH.
JIabopaTopHas
paborta Ne 1
«CpaBHEHHE BHJIOB
o
Mopdororuueckom
Y KpUTEPHIO»

JIBUKYIIIME  CHIIbI

(3n1EMEHTapHbIE
dhakTopsl)

padoThI

11 KJIACC

Koanuecrso 9acos

Kontpoaenesie | IlpakTuyeckne
padoThI

0.5

DJIeKTPOHHBIE
uudpoBbie
obpazoBaTe/ibHbIE

pecypcesl

butGanoreka 1JOK
https://m.edsoo.ru/863ea2
0e

bubnuorexa LIOK
https://m.edsoo.ru/863¢95

70

bubmuoreka [{OK -
https://m.edsoo.ru/863e9¢
le

Bubmioreka ITOK
https://m.edsoo.ru/863e¢99
¢cb

butmuotexa [1OK
https://m.edsoo.ru/863¢9d

a4



10

11

14

3IBOJIIOLHHA !

EcrecTBenHbIi
otbop " ero | 1
¢hopmbl

PesynbTarhl ; |
SBOJIIOIHH:
IPUCTIOCOOIEHHOCT
b OpraHu3MOB W
BU000pazoBaHue. | |
JlabopaTopHas
pabora  Ne )
«Onucanue
IPUCTIOCOOTIEHHOCT
W OpraHusMa u €& |
OTHOCHTEJIBHOT'O
Xapakrepay

Hanpasnenus %

yTH 1
MaKpO3BOJIFOL[UH
Heobpartumoctsb
IBOJTIOLIMH

Mcropus xu3HH Ha
3emie u MeTOIbI eé 1
M3YUCHHS

I'unoreskr
IIPOUCXOXKICHUS 1
JKH3HH Ha 3emie

Pa3BuTHe XHU3HU HA

3emie Mo 3paM H 1
nepuoaam
OCHOBHBIE ~ 3TaIbI

SBOJTIOIMH

PacTUTEJIBHOTO |

JKUBOTHOTO  MHUpA.

[IpakTuyeckas

pabora  Ne 1 1 0.5
«U3yuenue

HCKOTAaeMBIX

OCTaTKOB pPaCTEHUI

H AHHBOTHBIX B |

KOJJICKITHAX »

CospemeHHas 1

Bubmuorexa [JOK
https://m.edsoo.ru/863e%
do

Butnnorexa IIOK
https://m.edsoo.ru/863e9f
de

bubmmoreka [JOK
https://m.edsoo.ru/863e9¢
le

Bubnuorexa [JOK
https://m.edsoo.ru/863eas
a6

Bubnuorexa [JOK
https://m.edsoo.ru/863eab
be

Bubnuotexa [HOK
https://m.edsoo.ru/863eal

be

bubnuorexa [[OK



15

16

17

18

19

20

2]

22

[~
LFS)

CHUCTEMa
OPraHUYecKoro |
MHpa

DBOIOLHS

4eJI0BeKa
(aHTpOTIOreHe3)

JBWXyIIHE  CHIIBI

(daxropsr)
aHTPOIIOTeHE3a
OCHOBHEIE CTa/MH |
3BONIOIHHA

YEJIOBEKa

Yenoseueckue
pacel ¥ IPUPOJIHEIE
ajanTaruu
yeJoBeKa
PesepBHBI  YPOK.
O06obmenue o
TeMme
«Bo3HUKHOBEHHE H
pa3BHTHE KU3HU HA
3emiey

DKonorus KaK
HayKa

Cpenbt obutanus u
5KOJIOrHYEeCKHe
baxTopsl

Abuornueckue
(baxTopsI.
JIabopartopuas
pabora  Ne 3.
«Mopdonorudecku
e 0CODEHHOCTH
pacTeHHUM u3
pa3HBIX MecCT
oOuTaHUSY.
JlabopaTopras
padora Ne 4,
«Bnusiaue cBera Ha
pPOCT W pasBHTHE

YEPEHKOB KOJIEyCcay

buotnueckue

0.5

https://m.edsoo.ru/863ead
8e

bubmoreka IJOK
https://m.edsoo.ru/863eac
2¢

bubmiorexa [IOK

https://m.edsoco.ru/863cad
44

bubnuorexa [JOK
https://m.edsoo.ru/863eae
a2

bubmuoreka IJOK
https://m.edsoo.ru/863eafe
5

butbnuoreka IJOK
https://m.edsoo.ru/8§63ebl
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