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HHOACHUTEJIBHAA 3AIIMCKA

HopMaTuBHO-NIPaBOBbIE JOKYMEHTDI, 00eCIeYnBAOLINEe OPraHN3aANUI0
00pa3oBaTeIbHOM 1eATETbHOCTH M0 YueOHOMY npeamety «buoorus»
B 2024/2025 yuyeoHOM roay

Opranu3anuss ~ o0pa3oBaTelIbHOrO  Ipouecca W IpernojaBaHue  ydeOHOro Ipeamera
«buomnorispy B 0OpaszoBaresibHbIX opranuzanusx Poccuiickoit @eneparmu B 2024/2025 yueOHOM
rojly OCYLIECTBIISIETCS Ha OCHOBE CIIEYIOLIUX HOPMATHBHBIX IIPABOBBIX AKTOB:

— @enepanbublii 3ak0H 0T 29 ¢deBpans 2012 . Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

— @enepanbHblii 3akoH oT 19 deBpans 2023 1. Ne 618-@3 «O BHeceHWH U3MEHEHHH B
®denepanbHbIi 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparun»,

— Tlocranoenenue IIpaBurensctBa Poccuiickoit @eneparmm ot 30 ampens 2024 . Ne 556 «O6
YTBEPXKJICHUH IepeyHs] MEPONPUATHI M0 OLEHKE KauecTBa oOpa3oBaHus U [IpaBui nposeneHus
MEPOTIPHUATUHN T10 OIIEHKE Ka4eCTBa 00pa30BaHU»,

- denepanbHbIi rOCY1apCTBEHHBIN o0pa3oBaresbHbIi CTaHAApT CpeIHero
obrero oopazoBanus (yrB. mpukazom MunoopHayku Poccuu ot 17 mast 2012 1. Ne 413)

(manee — ®I'OC COO);

— mpuka3 MunnpocBemenust Poccum  or 12 aBrycra 2022 1 Ne 732 «O
BHECEHMM H3MEHEHMH B (enepaibHbli TOCYIapCTBEHHBbIN 00pa3oBaTenbHbIN CTaHAapT
cpemHero oOmiero oOpa3oBaHUs, YTBEPXKIEHHBIM mpukazoM MuHHCTEpcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepannu ot 17 mas 2012 . Ne 413y,

— @epepanpHas o0pa3zoBaTelbHAs MpoOrpaMma CpemHero oomiero ooOpasoBanHusi (yTB.
npukazoM Munnpocsemnienuss Poccun or 18 mas 2023 . Ne 371) (mamee —DOIT COO);

— mpukaz Munnpocsemenuss Poccum  or 02 asrycta 2022 1 Ne 653 «O6
YTBEPXKACHUU (PeepalbHOTO MePeuHs MEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, JOMYIIEHHBIX K
UCTIONIb30BAHUIO npu peanu3anuu UMEIOIINX TOCYIapCTBEHH YIOAKKPEIUTAITUIO
00pazoBaresbHbIX MPOrpaMM  Ha4yaJbHOrO OOIIEro, OCHOBHOIO OOWIET0, CpeaHero oOLIero
o0pa3zoBaHus»;

— mnpuka3 Munmnpocsemenuss Poccun or 19 mapra 2024 . Ne 171 «O BHeceHuu
W3MEHEHH B HEKOTOpble IpuKa3el MuHHCTEpcTBa mnpocsemenus Pocculickoit @enepanumy,
Kacarouecs: (enepaibHbIX 00pa30BaTeNbHBIX MPOrpaMM Ha4ajabHOIoO OOIIero oOpa3oBaHM,
OCHOBHOTO o00miero o0Opa3oBaHUs € CpeaHEro o01ero oopa3oBaHUsY,

— npuka3 Munnpocsemenust Poccun or 21 mas 2024 . Ne 347 «O BHeceHUH
U3MEHeHWH B mpuka3 MmuHHCTepcTBa  mpocBemieHuss Poccuiickoit  @emepanmu ot 21
ceHTsi0ps 2022 . Ne 858 «OO0 yrBepkIeHUH (eepalbHOro MepedHss ydeOHUKOB, JOMYIIEHHBIX K

UCTIONTb30BAHUIO npu peanu3anuu UMEIOTITUX TOCYTapCTBECHHYIO  aKKPEIUTAIHIO

00pa30oBaTeNbHBIX MTPOTPAMM HAYaILHOTO O0IIET0, OCHOBHOTO OOIIIEro, CPEAHET0  OO0IIero
o0pa3zoBaHus OpraHu3aIusIMH, OCYIIECTBISIOIIUMH 00pa3oBaTebHYIO
NesTeNbHOCTh, U YCTQHOBIIEHUSI ~ TPENETBbHOTO0  CpOKa  HMCIOJNb30BAHUS

UCKITIOUEHHBIX YYEOHUKOBY.

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IUISl ONpeAeSeHUs
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus ydeOHoro mpenMera «buonorus» cocraBuiIn:
koHuentyanbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJepXKaHUs,
pe3yibTaToOB OO0Y4YEeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHUKOB, TOJIOXKEHUS 00
o0UMX LeNsIX M MPUHIHUINAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O criennpuKe OMOJIOTHH,
e 3HAYCHHWU B IMO3HAHMU >KUBOM MPUPOIBI M OOECHEYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHbI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.



[Iporpamma no Gmosioruu MaéT MpeCTaBICHUE O LENsAX, 00 O0IIel cTpaTernu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMHU YydeOHOro mnpeamera «buomorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHHue 110
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIJIe0BAaTeIbHOCTh M3yUeHUs yueOHOro marepuaia ¢
Y4€TOM MEXIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 0Opa30BaTEIBHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B nporpamme 1o OHONOTMM TakKe YYHTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METAllPEMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON J1€ATEIbHOCTH/y4eOHbIX NeUCTBUN 00yYarOMIUXCs 10
OCBOCHHIO COJIEP)KaHHsI OMOJIOrMYECKOT0 00pa30BaHMUs.

B nporpamme mo Omonoruu (10—11 kiaccer, 6a30BbIii ypOBEHB) PEaTU30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouonoruu, Omaromapss 4YeMy B HEW HpocMaTpuBaeTcs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOLIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO PaHTra M CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTrpaMMe 1O OHOJOTMH YyJEeNEHO BHHUMAHHE HCIOJIB30BAHUIO MOJYUYEHHBIX
3HAHWI B TIOBCETHEBHOM KM3HU IS PEIICHUS MPUKJIAJIHBIX 33/1a4, B TOM YHCJIC: TPO(UIAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEJACHHS B OKPYXKAloOIIe MPUPOIHOI cpele,
aHAJIM3a BIMSIHHUSI XO3SWCTBEHHOW JNEATEIHHOCTH YEJOBCKAa HA COCTOSHHUE TPUPOTHBIX U
HUCKYCCTBCHHBIX JKOCHCTEM. YCWICHHE BHHUMAHHS K NMPUKIAJTHON HANPABICHHOCTH Y4eOHOTO
npenMera «bHONOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00€CTeUeHUs YCIOBHM I pelIeHHs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpernoaaraet
dbopMUpOBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aMalTHPOBATHCS K H3MCHCHHSM JIHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorust Ha ypoBHE cpeaHero o0Iiero oOpa3oBaHMsS 3aHUMAeT BakHOe MecTo. OHa
obOecrieunBaeT (GopMUPOBaHHE Yy OOYUYAIOIIMXCS TPEACTABICHUNA O HAy4YHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIIMIUTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHW3aIlMi W DBOJIONHH, CO3MaET YCJIOBUS JUISA: TO3HAHUS 3aKOHOB JKUBOW IMPHUPOJIHI,
dbopmupoBaHus (YHKIIMOHATIHLHOW TPAMOTHOCTH, HAaBBIKOB 3I0POBOTO M Oe3omacHoro oOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIIEHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJNOTHS HMMEET TaKKe JUIS PEIICHUS BOCHMUTATCIBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero 00pa3oBaHusl, ColMann3anuu odoyJaronuxcs. M3yuenue
6uosorun obecrnieunBaeT YCIIOBUS TUTST (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHKAITMOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSAMH W3 JPYTHX YYCOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHUH U reorpaduu. HazBaHHbIC MTOJIOKESHHS O TIPEeTHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcOCTaBUIM OCHOBY JUIS ONpEIENICHUs TOIXOJO0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €TO COACPIKAHUS, TTPEJICTABICHHOTO B IpOrpaMMe o OMOJIOTHH.

Ot60p conepkanusi yaeOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HAUMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIHe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYXKAIOIIEH MPUPOTHONW cpele, BOCTpEOOBAHHBIE B
MOBCETHEBHOMN JKMU3HU W MPAKTHUECKOU JaesTellbHOCTH. Oco00€ MECTO B ATOHM cHUCTEeMe 3HAHUH



3aHUMAIOT 3JEMEHTBl COJIep’KaHus, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NpPEJCTAaBICHUNA O COBPEMEHHOM ECTeCTBEHHO-HAYYHOW KapTHHE MHpPa W HEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B IporpamMme Mo OuoJIoTUd
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluy M 3BOJIOLUU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHOro mpenmera «buoorus» BbIIEIEHBI CICIYIOIIUE COJIEpKATEIbHBIC JIUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMay,
«Opranu3m Kak Ouosiornyeckasi cuctema», «CucrtemMa ¥ MHOrooopaszue OpraHM4eckoro Mupay,
«OBOITIOLHS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llens um3ydyenuss yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJCHUE
00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS AJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTmwkenne nenu wu3ydeHus ydeOHoro mnpenmera «buomorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYIOUX 3a1ay:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIY)KalIUX OCHOBOH Uit (hOPMHPOBAHUS
NPEICTAaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HayYyHOTO IO3HAHMS,
CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alui,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopmupoBaHre y 00yYarOmUXCsS IMO3HABATEIbHBIX, MHTEIUICKTYAJbHBIX U TBOPYECKUX
CIOCOOHOCTEH B MpOIIECCe aHaN3a JAaHHBIX O IMYTSX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TIISAOB,
UeH U MOIX00B K U3yYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

CTaHOBNIEHHE Yy OOydJaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpPamMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH W OICHUBATH SIBJICHUS OKPYXAIOIIETO MUpPA KHBOW MPUPOIBI HA
OCHOBaHWH 3HAHWH U ONBITA, TIOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOIOTHUYECKUX
3HAHUM B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM >KMBOW IPHPOJIBL,
HE00X0IMMOCTH OEpEeKHOTO0 OTHOUIEHHUS K HeH, COOMIOIEHUs AITHYECKUX HOPM IpU MPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE [EHHOCTH OMOJOTHYECKUX 3HAHWH JUIs MOBBINICHUS YPOBHS JKOJOTHYECKOMN
KYJIBTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B TMOBCEIHEBHOHN XU3HU IS OICHKU
MOCJEICTBUM CBOEH JEATENILHOCTH IO OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MpPeIMETHOW oOiacTu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHIY.

Jnst m3ydennsi 6uosoruy Ha 6a30BOM ypOBHE CPEIHET0 O0IIero oOpa3oBaHMs OTBOJUTCS
68 yacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP KAHUE OBYUYEHUS
10 KJIIACC

Tema 1. Buosorust kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJIOrMH C OOIIECTBEHHBIMH, TEXHHYECKHMMH W APYIMMH €CTECTBEHHBIMHU
HayKaMH, QuiIocopueld, ITUKOH, 3CTETUKON U mpaBoM. Pors Omomornu B (GOPMHUPOBAHWN COBPEMEHHOW HAy4IHOM
KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKHX HAYK.

Merto/bl O3HAHUS KUBOW HPUPOJBI (HAOIIOAEHHE, SKCIIEPUMEHT, ONMCaHue, U3MEpeHHue, KiaccupuKanus,
MOJISIPOBaHNe, CTaTUCTHIEeCKas 00padoTKa JaHHBIX).

JdeMoHcTpanum:

IToptpetst: Y. apsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabnuier u cxemsl: «MeTobl TO3HAHUS YKUBOH MIPUPOIBD».

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

IIpaktuueckas pabota Ne 1. «lcmonp3oBaHHE pa3IMYHBIX METOAOB MPH M3YYEHUH OHOIOTHYECKHUX
0OBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OpPraHU3aLMA.

XKuBble cuctembl (OMOCHCTEMBI) Kak THpenMer wu3ydeHus Ouosorun. OTiM4YHe >KHUBBIX CHCTEM OT
HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OnocucTeM U UX pa3HooOpasue. YPOBHH OpraHM3alMy OHOCHCTEM: MOJICKYJIS PHBIH, KIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, TOMYIAIHOHHO-BAOBOH, IKOCUCTEMHBIN (OHOTCOIICHOTHYECKHI), OMOC(HEPHBIH.

JdemoHcTpanum:

Tabmuuet u cxemsl: «OCHOBHBIE TIPH3HAKHU JKHU3HU», «Y POBHU OPTaHU3ALUH KUBOW TPHPOIBI».

O6opynoBanwue: moaens Mosekysr JTHK.

Tema 3. XumMu4eckHii cOCTaB U CTPOEHHUE KIETKH.

XUMUYECKUN COCTAB KIETKA. XHUMHUYECKUE D3JIEMEHTBI: MaKpO3JIEMEHTBl, MHUKpPO3JIeMEHTH. Boma u
MHUHEpaJIbHBIE BEIIECTBA.

OYHKIIUHN BOABI U MHHEPAJIBHBIX BEIIECTB B KileTke. [loxnep:xanue ocMOTHYECKOro H6agaHca.

benku. CocraB u crpoeHue OeiIKOB. AMHHOKHCIOTBI — MOHOMepHI OesikoB. HesameHnMble W 3aMeHHMbIE
AMHMHOKHCIIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPHI O€IKOBOWH MOJIEKYJbl (IIEpBHYHAs, BTOpHUYHAs,
TPEeTHYHAs! ¥ YETBEPTUYHAs CTPYKTypa). XUMHUIECKHe CBOHCTBA OenkoB. bruonornueckue GpyHKIMN OSITKOB.

®depMeHThl — Ouosoruueckne Katanuzatopbl. CTpoeHne ¢epMeHTa: aKTHUBHBIA IIEHTp, CyOCTpaTHas
cneuduunocts. Kodepmentsr. Buramunbl. OTiuuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB.

YraeBonsl: MoHOcaxapuisl (TIIFOKO3a, pubo3a W Je3okcupubo3a), mucaxapuabl (caxaposa, JIakTo3a) U
MoJIFcaxapuabl (Kpaxmall, IIHKOTeH, eJUTon03a). buonornueckue GyHKINM yrieBoIOB.

Juruner:  tpurmuuepuabl,  ocdonunuapl,  crepouabl.  ['mapoduibHO-THAPOGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkiun sununaoB. CpaBHEHHE YIII€BOIOB, OSIKOB U JIMMUA0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie xucnotel: JHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT. CTpoeHue M
¢yaxunn [JHK. Ctpoenne u ¢pyaxunn PHK. Bugst PHK. AT®: crpoenne n QyHKIHH.

uronorus — Hayka o kierke. Kiletounas teopust — nmpumep B3aUMOJCHCTBHA naed u (akToB B HAyYHOM
NO3HaHUU. METOABI U3y4EHUs KIETKU.

Knetka kaxk memoctHas xwuBasg cucrema. OOmme NpU3HAKK KIIETOK: 3aMKHyTas HapykHas MeMOpaHa,
moutekyibl JIHK kak reHeTnueckuil anmapar, cucreMa CUHTe3a Oenka.

TuIBI KIIETOK: DyKapHOTHYECKasl M ITpoKaproTHyeckas. OCOOEHHOCTH CTPOCHUS TPOKAPUOTHYECKOH KIICTKH.
Kiterounas crenka 6akrepmii. CTpoeHUE dyKapHOTHIECKON KiIeTKH. OCHOBHBIE OTIMYUS PACTUTEIHLHOM, KHBOTHOM
Y TPUOHOH KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIMKC, X (QyHKIMu. Ilnasmatuyeckas
MeMOpaHa, e€ cBoiicTBa U QyHkuuu. L{utomnasma u e€ opranonasl. OgHOMeMOpaHHbIe opraHouabl kieTku: DI1C,
anmapat ['osbmku, Tu30coMbl. [ToyaBTOHOMHBIE OPTaHOWAB! KJIETKH: MUTOXOHAPHUH, TUTaCTHBL. [IponcxoxaeHne
MHUTOXOHJpHH ¥ TiacTud. Buapl minactun. HememOpaHHBIE OpraHOMIBI KJIETKH: PHOOCOMBI, KJIETOUHBIH LIEHTP,
LHEHTPHONHU, PECHUYKY, KI'yTUKH. DyHKIIMKM OPraHOUIOB KIETKHU. BKiroueHus.

Snpo — perynsaTopHbIii neHTp KineTku. CTpoeHHe smpa: siaepHas 000JI04YKa, KapuoIIa3Ma, XPOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdemoHcTpanum:



IToptpetsl: A. JleBenryk, P. I'yk, T. llIsanu, M. Illnefinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxiun, K. M. bap.

Juarpammel:  «PacnpeneneHue XHMMHYECKHX AJIEMEHTOB B HEXHBOM mpupone», «PacmpeneneHue
XUMHMYECKHX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmuner n cxemsl: «[lepnogmdeckass Tabauna XUMHIECKUX 3JIEMEHTOBY», «CTpOEHHE MOJEKYIBl BOABI,
«buocunTe3 Oenka», «CTpoeHue MoJiekyinl Oemka», «Ctpoenue ¢epmentay, «HyxienHoBeie kucmotsl. JJHK»,
«Ctpoenue monexynsl ATDy», «CtpoeHue 3ykapuOTHUECKOH KIIeTKHY, «CTpoeHue KUBOTHOH KIeTku», «CTpoeHue
pacTUTeNbHON KIEeTKn», «CTpoeHHe NPOKapHOTHYECKO KieTkn», «CTpoeHwe sapa KICTKH», «YTIEBOIBIY,
«JInmmae».

OOopyznoBaHue: CBETOBOW MHKPOCKOI, OOOpyIOBaHHE /Uil TPOBEACHHS HAOIIONCHUH, H3MEpeHHH,
SKCHEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, JXKUBOTHBIX U OaKTE€pUaIbHBIX KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlabopatopHast padora Ne 1. «/M3yd4eHne KaranuTHYECKOH aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpEe aMUIIa3bl
WY KaTaJla3bl)».

JlabopaTtopHast pabora No 2. «l3ydeHHE CTpOCHHS KJICTOK DPACTCHHH, JXHUBOTHBIX M OakTepWi MOX
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPETIapaTax U UX OIHICAHUE.

Tema 4. JKu3HeeITeJILHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTabomm3M. AccUMWIANNSA — (TUTACTHICCKUH  OOMEH) W JUCCUMFUIAIINS
(aHeprerndeckuii 0OMEH) — ZIBE CTOPOHBI €IHHOTO IIpoliecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUsI BEIIECTB U
SHEPrUY B IOHUMAaHUH METabO0IN3Ma.

Tumbel oOMeHa BemiecTB: aBTOTPOGHBIH M rereporpodubiid. Poibp ¢epMeHTOB B 0OMEHEe BELIECTB H
MPEBPAIICHUN SHEPTUH B KIICTKE.

®otocuntes. CperoBas W TeMmHOBas (a3bl QoTocuHTe3a. Peakuum ¢ortocunTe3a. DPHEeKTUBHOCT
¢dorocunresa. 3HaueHue (HoTocHHTE3a VIS KU3HU Ha 3emie. BiusiHue ycnoBuii cpenbl Ha (POTOCHHTE3 U CHOCOOBI
MOBBIIICHHS €T0 NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHHTE3NpYIomue OakTepruu. 3HaueHHE XeMOCHHTE3a JUIS )KU3HHU Ha 3eMIle.

OHepreTnyeckuii oOMeH B KJeTKe. PaclierieHue BemecTB, BBIACICHHE M aKKyMYJIHPOBAHHE SHEPTHH B
KJIeTKe. JTamlbl 3HepreTudeckoro obmena. I'mmkomms. bpoxenne m ero Buabl. KuciopomgHoe okucieHue, wiu
KieToqHoe Apixanue. OxuciaurensHoe pochoprnupoBanne. IH(HEeKTUBHOCTD FIHEPIETHUECKOT0 0OMEHa.

Peakumm wmarpuyHoro cuHTe3a. [eHermueckas wuHpopmamms u JHK. Peanmsauus renetmueckoi
nHpOpMaMu B KiIeTke. ['eHeTH4YecKWi KOO M €ro cBOMCTBAa. TpaHCkpumius — MarpudHbli cuHTe3 PHK.
Tpancnsauust — 6uocunTe3 Oeska. Dransl TpaHcusiuu. Koanposanue amunHokucnor. Pons pubocom B OGmocuHTE3E
Oerka.

Hexnerounsie ¢opmsl xn3HN — BUpYCHL. Mcropus otkpsiTust Bupycos (. V. ViBanosckuif). OcobenHOCTH
CTPOEHHMS ¥ JKU3HEHHOTO NMKJa BUpycoB. bakreprodaru. bonesun pacTeHui, >KNBOTHBIX U Y€JIOBEKA, BHI3BIBAEMBIE
Bupycamu. Bupyc ummyHomedummra yemobeka (BUY) — Bo3Oymurens CIIM[la. OOpaTHas TpaHCKPHITIHS,
peBepTasza 1 uHTerpasa. [Ipopunakrruka pacpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI.

JdemoHcTpanum:

Ioptpetsr: H. K. Konsnos, JI. 1. Banosckuii, K. A. Tumupsises.

Tabmupl 1 cxembl: «Tumel muTaHus), «Metabonuzm», «MUTOXOHIPHSY, «DHEPTETUUECKUN OOMEHY,
«Xmoporutact», «Porocunres», «Ctpoenne JTHK», «CtpoeHne m ¢GyHKIMOHHpOBaHHE reHay», «CHHTE3 Oemkay,
«[enernueckuii  xom», «Bupyce», «bakrepuodarm», «Ctpoenne u >ku3HeHHbIH 1wmkn Bupyca CIIW/a,
6akrepuodara», «Perumkanms JHK».

O6opynoBanue: Moaenu-ammuukanuu «Y asoerne JJHK u tpanckpunmus», «buocunres 6enka», «CtpoeHue
KIIETKI», MoJienb cTpykTypsl JTHK.

Tema S. PazMHoOkeHHe H HHANBUAYAJIBHOE PAa3BHTHE OPraHN3MOB.

Kitetounblii 1K, WM JKU3HEHHBIH LUK kieTku. MHTepdaza m murto3. Ilpomeccer, mpoTekaromye B
uaTepdasze. Perumkanus — peakmus matpuaHoro cuuTesa JJHK. Ctpoenme xpomocom. XpoMOCOMHBIH Habop —
KapuoTurn. JIMIIOWAHBIE W TaluIOMJHBIH XpOMOCOMHBIE HaOophl. Xpomaruabl. LluTonornyeckue OCHOBBI
Pa3sMHOXKEHHUS ¥ WHAWBUIYAIBHOTO Pa3BUTHS OPTaHI3MOB.

Henenne xnetknm — muro3. Cragum mwurosa. Ilpomeccsl, mpoucxopasmue Ha pasHbIX CTaIUAX MHTO3a.
Buonoruueckuit cMbICIT MUTO3A.

[Iporpammupyemas rubeib KJIETKH — aroITo3.



@DopMBI Pa3sMHOKCHUS OpPraHM3MOB: OECIONOE M TOJOBOE. Buapl OGecronoro pa3sMHOXKEHHS: ACICHHE
HaJ[BOE, TIOYKOBAHNE OJHO- 1 MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNE, BETETATHBHOE Pa3sMHOXKEHHUE. VICKycCTBEHHOE
KJIOHUPOBaHHME OPTaHU3MOB, €r0 3HaUCHUE IS CENEeKLIUU.

[TonoBoe pa3MHOXKEHHUE, €ro OTINYHUS OT OECHOIIOTO.

Meiioz. Cramun meiiosa. IIpomeccsl, mpoucxoasimue Ha cTagusax meriosa. [loBenenne xpoMocoMm B Meifose.
Kpoccunrosep. bruonornueckuii cMbICa U 3HaUEHUE MEHO03a.

l'amerorenes — mporecc 00pa3oBaHUsI TOJIOBBIX KJIETOK Y JKMBOTHBIX. I10JOBBIE JKelle3bl: CEMEHHHMKU U
smgarkd. OOpa3oBaHMe M Pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (CIIepMaTO30WJ, SIMIEKIeTKa) — CIIEPMAaTOTeHe3 U
oBoreHe3. OCOOCHHOCTH CTPOCHHUS SIMIIEKIIETOK U criepMaTo3onoB. Omtogorsopenue. [laprenorenes.

WunuBunyansHoe  pasButhe  (OHTOreHe3). OMOpHOHaNbHOE  pa3BUTHE  (IMOpHOreHe3).  OTarbl
SMOpPHOHAJIILHOTO  Pa3BUTHSA y  TO3BOHOYHBIX  JKMBOTHBIX:  JIpoOJIEHHE, TacTpyJslus, OpraHoreHes.
IMocTomOproHanpHOE pa3BUTHE. THUOBI TTOCTAMOPHOHANBHOTO pAa3BHTHS: MPsIMOE, HEmpsAMoe (JIMIMHOYHOE).
BrmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBL, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zsutre pacteHuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHHE CEMEHHU, CTaAUU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer 1 cxembl: «DPOPMBI Pa3MHOKEHHS OPIraHM3MOBY», «/IBOIfHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pacteHuit», «BereraTuBHOe pa3sMHOKEHUE pacTeHUit», «J/leneHue kietkn Oakrepuit», «CTpoeHHE ITOJIOBBIX
KIETOK», «CTpoeHre XpoMocoMbl», «Knerounsii mukm», «Pemmukanus JHK», «Mwutos3y, «Meios», «IIpsmoe u
HENPSIMOE pa3BUTUE, «['aMETOreHe3 y MIIEKOIUTAIOIINX U 4eJI0BeKay», «OCHOBHBIE CTaIUU OHTOTECHE3a.

O6opynoBaHMe: MMKPOCKOI, MuUKpompenapaTsl «CHnepMaTo30Mabl MIEKONHUTAIOMIEroy, «SinekneTka
MIIEKOIHMTatoero», «Kapnokunes B KJIeTKax KOpeIIKa JIyKay», MarHUTHas MOJIeIb-allIuInKaIus «JleaeHnue KIeTKm»,
mozens JJHK, Mogens Merada3Hoi XpOMOCOMEI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopaTtopras pabora Ne 3. «HabOmroneHue MuTO3a B KJIETKAX KOHYHKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTopHast pabota Ne 4. «/3ydeHne cTpOeHNUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnaparax.

Tema 6. HacjieACTBEHHOCTh U U3MEHYHMBOCTh OPraHN3MOB.

IIpenmer w 3amaum reHetwku. Mcropus pas3BUTHA TEeHETHKH. Poib IUTONOTMH W 3MOpPHOJIOTHH B
CTaHOBJIEHUM T€HETHKH. BKian pocCHHCKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T'€HETHUKH. METOJbl T€HETHKH
(TnbpumoIOTHYECKNH, ITUTOTEHETHYECKHH, MOJIEKYIApHO-TeHeTHdeckui). OCHOBHBIC T'€HETHUECKHE MOHSATHS.
I'eneTnueckast CHMBOJINKA, HCIIOIb3yeMas B CXeMaxX CKPEIMBaHHUH.

3aKOHOMEPHOCTH  HACJICIOBaHUs  TPU3HAKOB, ycTaHoBieHHBle [. Mengenem. MoHornbpugHoe
CKpeliuBaHue. 3aKOH eAuHooOpa3usi THOPHAOB TIepBOTO MOKoJeHMs. [IpaBmwio JNOMHHHUpPOBAaHHS. 3aKOH
pacuierieHus npu3HakoB. [ unoresa unctoTsl rameT. [lomHOE M HETOTHOE TOMUHHPOBAHUE.

JurubpunHoe ckpeniBaHue. 3aKOH HE3aBHCHMOTO HacleI0BaHHS NPU3HAKOB. LuToreHeTnyeckne OCHOBBI
JUTHOPUIHOTO CKpeIMBaHMs. AHAJIM3UPYIOIIee CKpPEelnIMBaHKUE. VICIob30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHUS
JUIS OTIpeIeJICHIs TeHOTHIIA 0COOH.

CuennenHoe HacneioBaHue npuzHakoB. PaGora T. MopraHa mo CIETJIEHHOMY HAcll€JJOBaHUIO TE€HOB.
Hapymenue cuennenus reHoB B pe3yabTaTe KPOCCHHIOBEPA.

XpoMOCOMHas TeOpHS HACJIECTBEHHOCTH. | eHeTHIecKue KapThl.

T'eneruka nosia. XpoMOCOMHOE OIpezesieHre 1oJia. AyTOCOMBI U TIOJIOBbIE XpOMOCOMBI. ['oMorameTHeie u
rereporaMeTHble opranu3Mel. HacnenoBaHue Npu3HAKOB, CLEIIEHHBIX C IOJIOM.

W3MmeHunBOCTE. Buabl HM3MEHUMBOCTH: HEHACHIEACTBEHHAas W HacleACTBeHHas. Pomnbp cpeasl B
HEHACJIECJCTBCHHOW HM3MEHYHMBOCTH. XapaKTEPHUCTHKA MOIM(DHUKAIMOHHOW HM3MEHYHMBOCTH. BapwarmoHHBIN pia u
BapuanuoHHas kpuBas. Hopma peakuun npusHaka. KonauuecTBeHHblE M KaueCTBEHHbIE NPU3HAKU M UX HOpMaA
peakun. CBoiicTBa MOIU(DHUKAIIMOHHONW N3MEHUYNBOCTH.

HacnencrBenHas, Wi reHOTHIIHYECKast, K3AMEHUUBOCTh. KOMOMHATHBHAS N3MEHYMBOCTL. Melo03 U MOJIOBOM
MpoIlecC — OCHOBa KOMOMHATHMBHOM H3MEHYMBOCTH. MyTanMOHHAs W3MEHYMBOCTh. Kiaccmpukamuss MyTarui:
TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYHHBI MyTalui. MyTareHHsle (akTopbl. 3aKOH FOMOJIOTHYECKHX
ps0OB B HacieAcTBeHHOM n3MeHunBocTy H. 1. BaBuioga.

BuesnepHast HacJIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuxa yenosexa. Kapuotun yenoBexa. OCHOBHBIE METOIbI T'€HETUKU YEJIOBEKA: I'€HEATOTMYECKHI,
OJIM3HEIOBBIN, IUTOICHETHYECKUH, OMOXMMHYECKUH, MOJICKYJIIpHO-reHeTHYecknii. COBpeMEHHOE OIpeeicHue
TEHOTHIIA: IIOJTHOT€HOMHOE CEKBEHHMPOBAHUE, TEHOTHIIMPOBAaHHME, B TOM uucie ¢ nomompio IIIP-anamusa.
HacnencteHnsle 3a001€BaHusI YeIOBEKA: TCHHBIE OOJIE3HHU, OONE3HN C HACIEACTBEHHON MPEIPacIOI0KeHHOCTBIO,



XpoMocoMHble Oone3nn. ComaTndeckue u TreHepaTuBHblE MyTanuu. CTBOJOBBIE KIETKU. [IpHHIMIIBI 370pOBOTO
o0pa3a JKM3HHM, IUArHOCTHKH, IPOQHUIAKTUKHA U JICYCHHS TEeHETHYECKUX Ooje3Hell. MenuKko-TeHeTHIecKoe
KOHCYJIbTUpOBaHMEe. 3HaUCHNE MEJULIMHCKON I'CHETHKU B NPEAOTBPALLICHUH U JICYEHUN TeHETHYECKUX 3a00JIeBaHuii
9eJIOBEKa.

JdeMoHcTpanum:

Hoprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecosckwmii, H. 1.
Basuios.

Tabmuner n cxemsl: «MOHOTHOPHIHOE CKPEIIMBAaHWE M €r0 IIUTOTCHETHYECKash OCHOBa», «3aKOH
pacIieIyieHnss M €ro IMTOTCHETHYeCKash OCHOBa», «3aKOH UYHCTOTHI TaMeT», «/IurnOpnmHOe CKpeIIMBaHHCY,
«{utonoruyeckne OCHOBBI AWTMOPHIHOTO CKpeUIMBaHUs», «Melo3», «B3anMoneicTBHE allIelbHBIX TEHOBY,
«'eHeTnueckue KapThl pacTE€HHM, )KUBOTHBIX U 4elloBeKa», «[ eHeTuka mosay, «3aKOHOMEPHOCTU HaclIeOBaHMUS,
CIIEIUIEHHOTO C TOJIOM», «KapHOoTHIBI 4YenmoBeka M >KHUBOTHBIX», «Bumpl m3meHunmBOoCTH», «MoOanpuKannoHHAS
M3MEHYMBOCTHY, «HacnenoBanue pesyc-gakropay, «I'eHeTHKa TpynI KpoBu», «MyTallMOHHAsS ©3MEHUHUBOCTDY.

O06opynoBaHue: Mojenu-anuMKanu «MoOHOTHOpHIHOE CKpelrBaHue», «HenoiaHoe TOMUHHUPOBaHUEY,
«durubpunHoe ckpemuBanue», «llepekpécT XpomMocom», MHKPOCKON M MHKpompemnapaT «Jlposodmnay (Hopma,
MyTanuy (GOpMbI KPBUIBEB U OKPACKH TeJia), repbapuii «I opox mOCEeBHOM.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopatopHnast pabota Ne 5. «/3yueHne pe3ynbTaTOB MOHOTHOPHIHOTO M IUTHOPHIHOTO CKPEUIMBAHUS Y
JIp0o30¢ Bl HA TOTOBBIX MHUKPOIIPEIapaTax».

Jlabopatopras pabora Ne 6. «/3yueHue MoAu(PHUKANMOHHON M3MEHYMBOCTH, MOCTPOCHHE BapUAIIMOHHOIO
psia U BapualMOHHOM KpUBOI».

JlabopaTopHast pabota Ne 7. « AHanu3 MyTanui y 1po30(iIbl Ha TOTOBBIX MHKPOIPEIapaTaxy.

[MpakTryeckas pabora Ne 2. «CocTaBiieHHE U aHATU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHMH.

Cenekuusi Kak Hayka M IpoLecc. 3apoKIEHHE CeleKUUM U noMmectukauus. Yuenue H. U. Basuiosa o
[EHTPaX NPOUCXOXKACHHS M MHOrooOpasus KyJIbTypHBIX pacTeHHH. LIEHTpBI TpPOMCXOXKACHUS NOMAITHHX
KUBOTHBIX. COpT, MOpo/a, IMTamMM.

CoBpeMeHHbIE METOJBl CEeNEKIHMH. MacCOBBI M WHAWBHAYAIbHBIH OTOOPHI B CENEKIHH PAcTeHUH U
KHUBOTHBIX. OneHKa 3KcTepbepa. bimskoponcTBeHHOe ckpemmBanne — HHOpuaAnHT. Yncras muausa. CkpemuBanne
YUCTBIX JUHMUH. ['ereposuc, miam rubpuaHas cwia. HepoicTBeHHoe ckpelnuBaHue — ayTOpuauHT. OTnanéHHas
ruOpuamzanysi u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJy4YeHHUE MOJHILIONIOB. JIOCTIKEHUS CeNeKInu
pacTeHHi, >)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BuoTexHoMOTHSA Kak OTpacib Mpou3BoAcTBa. [ eHHAS MHXECHEpHs. DTaIlbl co3naHus pekoMomHaHTHOH JTHK
U TPaHCTEHHBIX OpraHm3MoB. Kiretounas nHxeHepus. KieTouHsle KyJnbTypsl. MHKpPOKIOHAJIBHOE Pa3MHOXKEHHE
pactenuil. KiOHMpOBaHME BBICOKONPOAYKTHBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE H
stndeckue npobiemsl. MO — reneTndyecky MoIUpUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kaprneuenko, M. ®. I1BaHoB.

Tabmuubr 1 cxeMbl: KapTa «LIEHTpBI TPOUCXOXKICHNUS U MHOT000pasus KyJIbTypHBIX pacTeHHi», «Iloposs
JIOMAIITHUX KXUBOTHBIX», «CopTa KyNbTypHBIX pacTeHHi», «OTaanéunas rubpuanzanusy, «PaboTsl akagemuka M.
®. MUsanoBay, «llommmmonmus», «OOBEKTH OHOTeXHOJOTHMY», «KIieTO4HbIE KyJNBTYpHl M KIOHHPOBAHHEY,
«KoHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opyznoBaHue: MYJISDKH IUIOJIOB M KOPHEIUIOAOB JUKHUX (JOPM M KyJIBTYPHBIX COPTOB pacTeHHH, repoapuii
«CenbCKOXO03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble ¥ IpaKTHYeCKHE Pa0OThI:

Okckypeuss «OCHOBHBIE METOJbl U JOCTUIKEHUS CENEKIUM PACTEHUH M KMBOTHBIX (HAa CEJIEKLIUOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3SMCTBO, JabopaTopuio
arpOYHHMBEPCUTETA WM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoOLMOHHAS OMOJIOTHS.
TIpeanoChIIKH BO3HUKHOBEHHS JBOJIOIMOHHON TCOPHH. DBOJIOLMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.
BiusiHue 3BOJIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.



CBuzerenscTBa  JBONMIONMHU.  [laleoHTONOTHYECKHE:  TOCIEIOBATENbHOCTh  IIOSIBJICHHMS  BHIOB B
MAJICOHTOJIOTHYECKON JICTOMHCH, TIepexoaHbie GpopMbl. bruoreorpaduyeckue: cXoacTBo u pasnuuue GayH u ¢iop
MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA W Pa3IM4us SMOPHOHOB DPAa3HBIX BUIOB MO3BOHOYHBIX. CpaBHHUTENBHO-
AQHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJOTWYHBIE, pPYAUMEHTApHbIC OpraHbl, aTaBU3MBL.  MOJEKYISIpHO-
OMOXMMHYECKHE: CXOICTBO MEXAHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIIMYECKHX IIyTeH y Bcex
OpPTraHU3MOB.

OpomonmonHas Teopus Y. JapsBuna. [Ipenmockiki BO3HMKHOBEHHUS NapBHHHU3MA. J[BIKyIIHE CHIIBI
SBOJIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE Pa3sMHOKEHHE NPH OTPAaHWYCHHOCTH PECYpCOB, HEOMpencNEHHAs
M3MEHYMBOCTh, OOpH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cunterndeckas Teopus 3Boatoru (CTO) u e€ 0CHOBHBIE MOJIOKEHHUS.

Muxpossomonus. [Tomymsmust Kak eIMHALA BUAA U BOJIIOLHH.

JBwxymue cuibl ((pakTopsl) 3BONIONMM BHAOB B NpHpoae. MyTallMOHHBIA Npoliecc W KOMOMHATHBHAs
M3MEHYMBOCTb. [lonynsoHHbIe BOJIHBI U Apei¢ reHoB. V3omsiuus u Murpanusi.

EcrectBenHbIN 0TOOP — HaNpaBIsOMHHA (akTop 3BoMOIHN. POPMBI €CTECTBEHHOTO 0TOOPA.

[IprcrocobneHHOCTh OpPraHN3MOB KaK pe3yNbTaT 3BOJIIONUH. [IprMepsl MPHCIOCOONICHUH Y OpraHU3MOB.
Apomop¢ho3bl U HAHOA AN TALINH.

Bun n BumooOpasoBanme. Kpurepnm Buma. OcHoBHblE (OpMBI BHI000pa3oBaHUS: reorpaduyueckoe,
9KOJIOTUYECKOE.

MakpoaBomonust. Dopmbl  3BoIONMY:  (UIIETUYECKas, AMBEPreHTHAs, KOHBEPreHTHas, NapaiiebHas.
HeoOpaTiMOCTh BOJIIOIHH.

[IpoucxoxaeHne OT HECTIEHATM3NPOBAHHBIX IpenkoB. IIporpeccupyromas crienuanu3anys. ATanTHBHAsS
panuanus.

JdemoHcTpanum:

IToptpertsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuit, K. M. bap, 3. I'ekkens, @. Mronnep,
A. H. CeBepuos.

Tabmuie!l u cxemsl: «Pa3BuTHE OpraHnYeckoro Mupa Ha 3emie», «3apOoJbIIIH MO3BOHOYHBIX KHBOTHBIXY,
«Apxeonrtepukcy, «PopMmbel OOpbOBI 3a cymiecTBoBaHMe», «EctecTBeHHbIH 0TOOp», «MHOroobpasue copToB
pacTteHuii», «MHOrooOpasue Mmopoj KMBOTHBIX», «llomynsiumy, «MyTannoHHas H3MEHYHBOCTBY, «ApoMOpGhO3b»,
«Monoamantarun», «OOmas nereHepanus», «JIBmkymme cuisl 3BoIrolmuy», «Kapra-cxema wmapmpyra
nyrtemecteus Y. Jlapsunay, «bopsba 3a cymiectBoBanue», «IIpucnocobIeHHOCTs OpraHu3MoBy, «I eorpaduueckoe
BU1000pa3oBaHue», «IKOIOTHUECKOE BUA00OPa30BaAHHE.

ObopynoBaHue: KOJUIGKIMS HACEKOMBIX C pa3IMUYHBIMH THIAMH OKPAcKH, HA0Op IUIONOB M CEMSH,
Koytekus «lIpumeps! 3aIUTHBIX TPUCIIOCOOTICHUH Y JKUBOTHBIX», MOJIesIb « OCHOBHBIE HANIPABJICHUS BOJIIOIIMNY,
00béMHast Moziesb «CTpoeHHE TOIOBHOTO MO3Ta IMI03BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, Komiekuus «PopMbl COXpaHHOCTH MCKOIIAEMbIX KHBOTHBIX M PacTCHHUIN,
Mozenby ammukanus «llepexkpéct xpomocoM», Biaxksbele Ipenaparsl «Pa3Burue Hacexomoro», «PasButue
JSITYHIKMY», MEKponpenapat «J{po3odunay (Hopma, Myraiuu GpopMBbl KPbLIIbEB H OKPACKH Teja).

JlaGopaTopHble ¥ IpaKTHYeCKHEe PadOThI:

Jlaboparopras padota Ne 1. «CpaBHeHHE BUOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Jlaboparopras padota Ne 2. «Onrcanne mprUCIoCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEITHHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHUEe U Pa3BUTHE *KHU3HHU Ha 3emuie.

JloHay4HbIe NPEICTABICHUS O 3apOKIEHUU KU3HU. HayuHble rHnOTe3bl BOSHUKHOBEHUS JKU3HU Ha 3eMile:
abWoreHe3 W TaHCHEPMHs. XHWMHYecKas »5BOMIONMA. AOHWOTEHHBIH CHHTE3 OPTaHHYECKHX BEIIECTB U3
HEOPraHUYECKUX. OKCHEpUMEHTalIbHOE IOATBEPKICHHE XHUMHUYECKOM oBosmronuu. HavampHble  3Tamsl
6uonornyeckoir sBomroumu. I'mmoreza PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
MPOTOKJIETKH. [IepBrIe KIeTKH U UX 3BOIIOIHA. POPMHUPOBAHIE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emie Mo dpaMm W mepuomgam. Karapxed. Apxelckass W MPOTEPO30MCKasl dPEHIL.
[Maneo3zoiickas spa u e€ mepuoasl: KeMOPHUICKUI, OPIOBUKCKUH, CHIYypUHCKHH, NEBOHCKHH, KaMEHHOYTOJbHBIH,
HEPMCKUI.

Me3so3oiickas 3pa 1 € epuoIbl: TPHACOBBIN, OPCKUI, MEJIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: NaJeoreHOBbIN, HEOTCHOBBIH, AHTPOIIOI€HOBBIH.

XapaxkTepucTuKa KIMMaTa U TeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE ATaIlbl 3BOJIIOLUU PACTUTENBHOTO U
JKUBOTHOTO MHUpa. ApomMop]o3sl y pacTeHHM M KHBOTHBIX. IlosiBleHHME, pacnBeT M BBEIMHUpPAHHE TPYIH KHBBIX
OpPTaHHU3MOB.



CucrtemMa OpPraHMYecKOro MHpa KakK OTpPaKeHHWE dBOMIOIMH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OpPTaHHU3MOB.

OBoumronus 4yeynoBeka. AHTPOMNOJOrUs Kak Hayka. Pa3BuTHe NpeAcTaBlIeHUI O MPOUCXOXKICHUM UYeIOBEKa.
Mertonbl u3ydeHus: antpornorese3a. CxoAcTBa U pa3IUuUs 4YellOBeKa M XKUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHE
YeJIoBeKa.

Jwxymue cuisl (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass W3MEHUMBOCTH M €CTECTBEHHBIH OTOOP.
OO1ecTBeHHBIH 00pa3 )KU3HH, M3TOTOBJICHHE OPYAUI TPyia, MBIILUICHHUE, PeUb.

OCHOBHBIC CTagUM W BETBH 3BOJIOIMM 4YEIOBEKAa: AaBCTPAIONMHUTEKH, YemoBek ymenblid, YemoBex
npsamoxonamuii, YenoBexk HeaHaepTanbckuil, YenoBek pa3yMmHblii. Haxonkum HCKOmaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHUS, 00JIaCTh pacrpoCcTpaHeHus, 00bEM IrOJIOBHOTO M0O3ra, 00pa3 >KH3HH, OPY/IHs.

YenoBeueckue packl. OCHOBHBIE OOJIBIINE pPachl: €BPONEOMIHAS (€Bpa3WiiCKas), HErpo-aBCTPATOHIHAS
(’xBaTtopraibHas), MOHTOJIOMAHAS (a3MATCKO-aMepUKaHCKas). YepTel MPHCIOCOOJICHHOCTH TIpeACTaBUTEICH
4eJI0OBEYECKUX pac K yCIOBUSAM CyllecTBoBaHUA. EquHCcTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

Iloptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. Japsus.

Tabmuuer u cxembl: «BosnukHOBeHme ConHEYHOH CHCTeMBI», «Pa3BUTHE OpPraHHYECKOTO MHpPay,
«PactutenpHas kieTkay, <« KuBoTHas kieTka», «lIpokapuoTuueckas kinerka», «CoBpeMeHHas CcHCTeMa
OpPTaHUYEecKOro Mupa», «CpaBHEHHE aHATOMHYECKHX 4YEPT CTPOCHUS YEJIOBEKa M YEIOBEKOOOPA3HBIX OOE3bSHY,
«OCHOBHbIE MecCTa NaJCOHTOJOTHYECKHX HAXOMOK IPEIKOB COBPEMEHHOI'O dYeloBeKa», «JlpeBHeHmime momm»,
«/IpeBHue monu», «IlepBble COBpeMEHHBIE JIIOANY», «HeI0BEYECKUE pach».

Oo6opynoBanue: wmyispku — «[Iporcxoxxaenue dyenoBeka» (OIOCTBI  aBCTPAJIONUTEKa, IHUTEKAHTPOIIA,
HeaH/epTalblla, KPOMAHbOHIIA), CICTNKH WM M300paXCHUSI KaMEHHBIX OpYIHH NMEpBOOBITHOTO YeNIOBEKa (KaMHH-
Yommepsl, pyomna, ckpebiia), TeOXpOHOJOrnYecKas Tadyuna, KoyuleKius «@DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHUI».

JlabopaTopHble U IPpaKTHYecKUe padoThI:

IIpaktrueckas padora Ne 1. «M3yueHne HCKOMAEMBIX OCTATKOB PACTEHUI 1 JKUBOTHBIX B KOJUICKIIHX).

OKckypenss «OBOJIOIHS OPraHUYECKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIN WINM KpaeBeq4ecKuit
My3ei).

Tema 3. OpranusMbl M OKpPYKaloIas cpeaa.

OKkomorus Kak HaykKa. 3aJadyd M pasfensl 3KOJIOTMH. MeETombl HSKOJOTHYECKHUX HCCIEeIOBaHUH.
DKOJIOTHYEeCKOe MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKa.

Cpenpl 00MTaHUSI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIITHAs, TOYBEHHAs], BHYTPHOPraHM3MEHHAsI.

Okonorndeckue ¢axropsl. Knaccudukanms skonmormdecknx (pakTopoB: aOMOTHUECKHE, OMOTHYECKHE H
aHTpornoreHHsle. JlelcTBre IKOIOrHYeCKUX (aKTOPOB Ha OPraHU3MBbI.

Abnornueckre (GakTophl: CBET, TEMIIepaTypa, BilakHOCTb. Potoneproansm. [Ipucnocobienns opraHu3MoB
K fieficTBUIO abnoTHueckux (hakTopoB. bruoiornueckue puTMEaL.

buornueckue dakropsl. Buibl 6MoTHUECKMX B3aMMOICHCTBHIT: KOHKYPEHIINS, XMIIHUYECTBO, CAMOMO3 U €T0
dbopwmel. [Tapazutusm, Koomepamys, MyTyaau3M, KOMMEHCATU3M (KBapTHUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIIU3M,
HeWTpasm3M. 3HaueHWe OHOTHYECKMX B3aMMOJCHCTBMH JUIS CYIIECTBOBAHHUS OPTaHM3MOB B IIPUPOAHBIX
coo0mecTBax.

DKOJIOrHYeCKUe XapaKTCPUCTUKN  TOITYJIALINHN. OCHOBHBIE TIOKa3aTeIn TMOMYJIAIIAN: YHUCJICHHOCTb,
IUIOTHOCTB, POXJIAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpanusl. JMHaMIKa YHCIICHHOCTH MOMYJISIIUK U €€ PeryJsiys.

JleMoHCcTpanuu:

Ioptpetsi: A. 'ymbonsar, K. @. Pynse, D. I'ekxens.

Tabmuuer u  cxembl: kapra «lIpupomnbsle 30HBI 3emum», «Cpeabl OOWTaHHS OPraHM3MOBY,
«Doroneproanzm», «l[lomymsiunm», «3aKOHOMEPHOCTH POCTa YMCICHHOCTH TOMYJSIMUA HH(Y30pHU-TY(EIBKIY,
«[TumeBbie 1IeTINY.

JlabopaTopHbie H MpaKTHYecKHe padoThI:

JlabopaTopnast padota Ne 3. «Mopdornornueckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

IIpaktrudeckas padora Ne 2. «[Toacy€T MIOTHOCTH MOMYJSAIUN pa3HBIX BHIIOB PACTECHUI.

Tema 4. Coo0mecTBa U IKOJOTHYECKHE CHCTEMBI.

Coo01iecTBo opraHu3MoB — O6uoneHo3. CTpyKTypsl OMOLIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAs!, Tpoduueckas
(mumeBas). Buapl-noMmuHaHThL. CBS3U B OMOIICHO3E.



DKOJIOTHYECKHE CHCTeMBI (9KocucTembl). [loHaTHE 00 3KOcHcTeMe M OmoreoreHo3e. DYHKIIMOHATLHBIC
KOMITOHEHTBI 3KOCHCTEMBI: NPOAYLEHTHI, KOHCYMEHTBI, PEeAyIeHThl. KpyroBopoT BeImIecTB M MOTOK JHEPTUH B
skocucreme. Tpoduueckue (NHUIIEBBIE) YPOBHU 3KOCHCTEMBI. [lnieBble menu U cetH. OCHOBHBIE ITOKa3aTeIH
9KOCUCTEMBI: OnoMacca, IPOAYKIHs. JKOJIOTHYECKUE TMPAMU/IBL: TPOAYKINH, YUCICHHOCTH, OnoMacchl. CBoMcTBa
9KOCHUCTEM: yCTOWYNBOCTD, CAMOPETYJIIALMS, pa3BuTHe. CyKIecCcHs.

[IpuponHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03EP U PeK. DKOCHCTEMA XBOWHOTO MM ITHPOKOINCTBEHHOTO Jieca.

AHTPONIOTEHHBIE 3KOCHCTEMBL. ATIPOIKOCUCTEMBI. YpOo3KkocucTeMbl. bronornieckoe u XO03sHCTBEHHOE
3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

BropazHnoobpasue kak ¢akTop ycTOWIHBOCTH 3KocucTeM. CoXpaHeHHE OMOIIOTHYECKOTO pa3sHOooOpasus Ha
3emue.

Yuenne B. U. Beprazckoro o 6uocdepe. ['panunpl, cocraB u cTpykTypa ouochepsl. JKuBoe BeecTBO U €ro
¢yaxaun. OcobeHHOCTH OHOChephl Kak ITo0anbHOM KOCHCTEMBL. JIMHAMITYecKoe paBHOBECHE M OOpaTHAs CBSI3b B
ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE LMKJIBI JJIEMEHTOB (yriepoja, a3oTa). 30HaJbHOCTb
omocdeprr. OCHOBHBIC OHOMBI CYTITH.

YenosedyecTBo B Omocdepe 3emin. AHTPONOTeHHbIE N3MEHEHHs B Onocdepe. ['1o0anbHbIe 3KOIOTHIECKUE
poOIeMBI.

CocymiecTBOBaHHE MPHPOABI W denoBedecTBa. CoxpaHeHHE OMOpPa3HOOOpasWsi KaKk OCHOBA yCTOWYHMBOCTH
6uocteprr. OCHOBa paIMOHAIBGHOTO YNPABICHUS MPUPOTHBIMH PECYpCAMH M WX HMCHONB30BaHHUE. [lOCTHKEHUS
6MOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpanum:

TToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuid.

Tabmuupl 1 cxemsl: «[lumessie nenn», «bruoneHo3: coctaB u crpykrypa», «lIpupoaHbie coobuiecTBay,
«lenu mnutaHus», «Okojoruyeckas nupamuaa», «buocdepa um denoBek», «IKOCHCTEMa MIMPOKOIUCTBEHHOTO
necay, «DKOCHCTEMa XBOHHOTO Jeca», «buoreno3 Bomoéma», «ArpomeHo3», «lIpumepHbIE aHTPOIOTECHHBIE
BO3JICHCTBUS Ha NPHPOAY», «BakHeWIIme HCTOYHWKM 3arps3HEHHs BO3JyXa WM TPYHTOBBIX Boa», «llouBa —
BaXKHeMIIas cocrapisitomas ouochepsr», «Daktopbl aerpanauuu nousy», «I[lapHukoBbiit addexty, «DakTops
paaroakTUBHOIO 3arpsisHeHHs Ouocdepb», «OOmas crpykrypa Ouochepsl», «PacnpocTpaHeHHe J>KU3HH B
6uoctepe», «O30HOBHIH 3KpaH Onochepsl», «KpyroBopoT yriepoaa B 6nochepe», «KpyroBopoT azora B mpupoae».

O0opyznoBaHue: MoJelb-aniuIuKaius «TunuyHple OMOLIEHO3b», TepOapuil «PacTuTerbHbIE COOOLIECTBAY,
koyiekuu «buonenosy», «BpeanTenu BaKHEMIINX CEIBCKOXO3SIMCTBEHHBIX KYJBTYp», repOapuul U KOJUIEKIHU
pacTeHuil M KMBOTHBIX, NPHHAIJIEKANINE K Pa3sHbIM HKOJOTMYECKHM TIpYIIaM OJHOTO BHAa, KpacHas KHura
Poccuiickoit @eneparun, n300paKeHHsT OXPAHIEMBIX BUIOB PACTCHUH U KHUBOTHBIX.



IINTAHMPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110 BUOJIOI'M HA BA30OBOM YPOBHE
CPEJJHEI'O OBIIIET'O OBPA3OBAHI A

Cornacuo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOy4aroUMMHUCS
MPOrpaMM CpPeIHETO O0IIero 00pa30BaHMs: JIMYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType IHYHOCTHBIX pe3yJlbTaTOB OCBOCHMs IpeaMmera «buonorus» BbIAEICHBI CIEAYIOLINE
COCTaBJIAIOLINE: OCO3HaHWE OOYYaIOMIMMHCS POCCHHCKOW TPaKTaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIPHOCTH M CAMOOIPEICNICHHUIO, HAJIMYNE MOTHBAIMK K OOy4YeHHIO OHOIOTHH,
eJICHATIPaBJICHHOE PAa3BUTHE BHYTPEHHHUX yOEKACHHUH JIMYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH U NCTOPUUECKHUX
TpPaguUUMH Pa3BUTH OMOJIOIMYECKOTO 3HAHUS, TOTOBHOCTH U CIHOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH IEATENFHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, ITPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
HaJIMYHE 3KOJIOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTABHUTH LIENH U CTPOUTH KU3HEHHbIC TUIaHBIL.

Jlu4HOCTHBIE pe3yibTaThl OCBOCHUS npenMmera «buosorus» aocTUTalOTCS B eAMHCTBE y4eOHOM U
BOCIIUTATENbHON JEATENBHOCTH B COOTBETCTBHM C TPAaJULHUOHHBIMU POCCUICKHMMH COLHOKYIBTYPHBIMH,
HCTOPHYECKUMH W J[yXOBHO-HPABCTBCHHBIMH IICHHOCTSMH, NPUHATHIMH B OOIIECTBE IPaBWIAMH M HOPMaMH
MOBE/ICHHS] M CIIOCOOCTBYIOT TpOIieccaM CaMOIIO3HAHMsI, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3ULIMHU JINYHOCTH, MaTPUOTU3MA, YBAXKEHHUS K 3aKOHY U IPABONOPAAKY, YEIOBEKY TPyAa U CTapLieMy MOKOJICHHIO,
B3aMHOTO YBa)KCHHUS, OEpeKHOrO OTHOIIEHWS K KyJIbTypHOMY HACIEAWIO M TPAIWLUSIM MHOTOHAIMOHAJIBHOTO
Hapoga Poccuiickoit @denepanuu, npupoe U OKpyxarolieu cpese.

JImuHOCTHBIE pe3ynbTaThl OCBOEHMs ydeOHOro mpenmera «bHomorus» MOKHBI OTpa)kaTb TOTOBHOCTh U
CIOCOOHOCTHh 00YYaIOINXCSl PYKOBOACTBOBATHCSA CHOPMHUPOBAHHONH BHYTPEHHEH MO3UIMEH JTMIHOCTH, CHCTEMOH
[IEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAWUIMOHHBIM IEHHOCTSIM
pOCCHICKOTO 0O0IIeCTBa, pacUIMpPEeHHE J>KU3HEHHOTO OIbITa W ONbITa JAESTENLHOCTH B IPOLIECCE peallu3aluu
OCHOBHBIX HallpaBJIEHUH BOCIIUTATEIbHO JESTEIHHOCTH, B TOM YHUCIIE B aCTH:

1) rpa:kIaHCcKoOro BOCIHMUTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMK OO0Y4YaIOIIErocss Kak aKTHBHOTO M OTBETCTBEHHOIO UJIeHA
poccuiickoro oomecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX NIPaB U 00s13aHHOCTEH, yBaKeHUE 3aKOHA W MPaBOTIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATEIHHOCTH NPH CO3AAHHHM YUEOHBIX IIPOCKTOB, PEIICHUH
y4eOHBIX U T03HABATEIBHBIX 33124, BBINOJHEHUH OHOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD ONPENENATh COOCTBEHHYIO TMO3MIMIO MO OTHOLICHHIO K SBICHUSM COBPEMEHHOH >KHM3HH M
0OBSCHATE €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOJECHUCTBUS JIONEH C
pa3HBIMH YOeXKIESHUSIMH, KyJIbTYPHBIMH IIECHHOCTSMH M COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBHIITOJHEHHS Y4YEOHBIX, ITO3HABATEIbHBIX M
HCCIIEIOBATENbCKUX 3a/a4, YBXKUTEIHHOTO OTHOIICHMS K MHEHHIO OIMOHEHTOB NIpPU OOCYXICHHH CIOPHBIX
BOIIPOCOB OMOJOTMYECKOTO COIEPIKaHuU;

TOTOBHOCTH K T'YMaHUTapHOU U BOJOHTEPCKON AEATENBHOCTY;

2) IaTPMOTUYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCUIICKON TPayKTaHCKOW MIAECHTHYHOCTH, MATPHOTH3MA, YBAXKEHUS K CBOEMY Hapoxy,
4YyBCTBa OTBETCTBEHHOCTU Iepen PoauHOMN, roprocTu 3a CBOM Kpal, cBow PoauHy, CBOHM SI3BIK U KYyJIBTYpY,
MPOIILIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapona Poccuu;

[IEHHOCTHOE OTHOIIEHHE K IMPHPOJHOMY HACIEAWI0O W TMaMITHHUKaM TPHPOJBI, AOCTIXEHHSAM Poccum B
HayKe, HCKYCCTBE, CIIOpTe, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHMCKNX YYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE OWOJIOTWH, MOHHUMAaHMS
3HaYeHMs1 OMOJIOTHH B TIO3HAHWH 3aKOHOB IIPUPO/JIB, B )KU3HH YEJIOBEKa U COBPEMEHHOTO 00IIECTBa;

uerHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTS 32 €T0 Cyab0y;

3) AyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHME AYXOBHBIX LIEHHOCTEN pOCCUIICKOr0 HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3THUECKOTO MOBEICHHUS;

CIIOCOOHOCTD OLICHMBATh CHUTYAallMI0 M TPUHAMATh OCO3HAHHBIC PEIICHMS, OPHEHTHPYSICh Ha MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;



OCO3HaHHE JINYHOTO BKJIa/la B TOCTPOSHHUE YCTOWIMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOWUM POAMTEISIM, CO3NAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO IPHHATHS
LEHHOCTEH CeMEWHOM JKM3HHU B COOTBETCTBUH C TPAIULIMSIMU Hapo1oB Poccun;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst 3CTETUKY ObITA, HAYYHOTO M TEXHHIECKOTO TBOPYECTBA, CIIOPTa,
TpyZia, OOIECTBEHHBIX OTHOIICHHH;

MOHMMaHKE SMOLOHAIBHOTO BO3ICUCTBHS )KUBOM MPUPO/IBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXXCHHUIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMJICHHE MPOSBILITH KaueCTBA TBOPUECKOM
JIUIHOCTH;

5) ¢usuyeckoro BocnUTaHUsA, (OPMHPOBAHUS KYJIBTYPbl 3[A0POBbSI M  IMOIHOHAJIBHOIO
OnaromoJyqus:

MOHMMAaHWE ¥ peaji3alus 37J0pOBOTO M 0e30macHOro oOpasa >KM3HH (3I0pOBOE THTAHHE, COOJIOICHHUE
TUTHEHUYECKUX TpaBWI M HOPM, COAlaHCUPOBAaHHBIH PEXUM 3aHATHH M OTIbIXA, peryisipHas Qu3ndeckas
aKTHBHOCTH), OEpEeXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (HU3MYECKOMY H
MICHXWYECKOMY 37I0POBBIO;

MOHMMaHKE IEHHOCTH IMPaBWJI MHAMBUAYAIBHOTO M KOJUIEKTHBHOTO O€30IIaCHOTO TOBEICHUS B CHTYAIMSIX,
YIPOKAIOLIHMX 3I0POBBIO M )KU3HH JIOJCH;

OCO3HAaHHWE IIOCICACTBHH M HENPHUATHS BPEOHBIX NPHUBBIUCK (YIMOTPEOJICHHS alKOTONs, HApKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIECHHOCTH MacTepCTBa, TpyAoIooue;

TOTOBHOCTh K aKTHBHOW IEATENLHOCTH TEXHOJOTMYECKOW M CONMAIBHON HAIpaBICHHOCTH, CIIOCOOHOCTH
WHUIIUHUPOBATD, IJIAHUPOBATh U CAMOCTOATECIILHO BBITIOJIHATH TaKYIO ACATCIIbHOCTD,

MHTEpeC K pa3iuyHbIM cepam mpodeccHoHaNbHON AeSTeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHHIO ¥ CaMOOOPa30BaHHIO Ha NPOTSHKEHUN BCEH JKU3HH;

7) 3K0JI0rN4€eCKOTr0 BOCIIMTAHUSI:

9KOJIOTMYECKH 1IeJIecO00pa3Hoe OTHOIIEHHE K INPHUPOJAE KaK HCTOYHUKY JKM3HM Ha 3emile, OCHOBe €
CYIIIECTBOBaHUS;

MOBBIIIEHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYphI: PHOOPETEHHE OIBITA IIAHWPOBAHMS MOCTYIIKOB U OIIEHKH
HX BO3MOXHBIX MOCJEICTBUI AJI1 OKpY>KarOUIEH Cpeibl;

0CO3HaHHE III00AIFHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM U Iy Tel nX pemeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh NPHOOpEeTaeMble NPH M3YYEHHH OWOJIOTMH 3HAaHUS M YMEHUS ITIPH PELICHUH
npo6neM, CBA3AaHHBIX C pPalUOHAJIBHBIM IMPUPOJOINOJIB30BaAHUEM (CO6J’IIOZ[CHI/IC IpaBuJI TOBCIACHHUA B IIPUPOJE,
HaIpaBJIeHHBIX Ha COXpPaHEHNE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BHIOB, 9KOCHUCTEM, Ornocepsl);

AaKTHBHOE HENpUATHE JEHCTBUH, NPHHOCAIINX Bpel OKpyXKamolled NpPUPOJHON cpexe, YMEHHE
IMPOTHO3UPOBATH He6HaFOHpI/IHTHLIe OKOJIOTUYECKUEC MOCICACTBUA NPECATTPUHUMACMBIX I[eﬁCTBPIﬁ " npeaoTBpamiaTb
HX;

HaJIMYhe pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, OSKOJOTMYECKOW KyJbTYpBI, OIBITA JESATEIbHOCTH
DKOJOTHYECKOM HalpaBJICHHOCTH, YMCHUA PYKOBOJCTBOBATHCIA HWMHU B HOSHaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ u
COHHaHBHOﬁ IMPaKTHUKE, TOTOBHOCTH K YYaCTUIO B HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTHU 9KOJIOTUYECKOM HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPAa3BHTHA HAayKH H
OOIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO HAa JUAJIOre KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B
MOJMKYJITYPHOM MUPE;

COBEPIIEHCTBOBAHME SI3BIKOBOI M YMTATEILCKOW KYJIBTYPhI KaKk CPEJICTBA B3aUMOIEHCTBUS MEXIY JIFOIbMH
1 MO3HAHUA MHpPa,

MOHMMaHWEe crenudUKU OMOJOTUM KaK HAyKH, OCO3HAHUA €€ poiu B (OPMHUPOBAHMU PAIMOHATIHLHOTO
HAayYHOTO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO TIPEJCTABICHHS 00 OKPY)KAIoIeM MHPE Kak O €IUHCTBE IPHPOIbI,
YyejoBeKa W OOIEeCTBa, B MO3HAHWU MPHUPOJIHBIX 3aKOHOMEPHOCTEH M PElIeHUH Mpo0iIeM COXpaHEeHHs MPUPOTHOTO
PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIsi COBPEMEHHOHM LMBHIM3AaLUK: OOecrieyeHuss HOBOTO YpPOBHS
Pa3BUTHSI MEIULMHBI, CO3JaHHE IIEPCHEKTUBHBIX OHMOTEXHOJIOTHH, CIOCOOHBIX pEIIaThb PECypCHBIE HPOOJIEMbI
Pa3BUTHSI YETIOBEUECTBA, TONCKA ITyTEH BBIXOJa U3 MIOOATBHBIX 3KOJIOTHYECKHUX MPoOIeM 1 oOecrieueHns nepexoaa



K YCTOWYMBOMY DPa3BUTHIO, PalMOHAIFHOMY HCIIOJB30BAaHHIO NPUPOIHBIX PECypcoB U (HOPMUPOBAHMIO HOBBIX
CTaHJAaPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IIOJIyYCHUHM OHOJIOTHYECKMX 3HAHMH B LENSX MOBBINICHHUS OOLIeH KyJIbTYypBHI,
€CTECTBEHHO-HAY4YHOW TPaMOTHOCTH, KaK COCTaBHOH 4YacTH (DYHKIHMOHAIBHOW TI'PAaMOTHOCTH OOy4arouuxcs,
(hopMupyeMoii ipu U3ydeHUH OHOJIOTHH;

NOHUMAaHHE CYIIHOCTH METONOB IIO3HAHWSA, HCIONB3YyeMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh TOJIy4aeMble 3HAHMS JUISl aHAJIU3a U OOBSICHEHUS SIBJICHUH OKPYKAIOIIEro MUPa M TPOUCXOISIINX B
HEM M3MCHCHUI, yMEHHE JeJlaTh 000CHOBAHHBIC 3aKJIIOYCHHUS HA OCHOBE HAYYHBIX (DaKTOB W MMEIOIINXCS JaHHBIX C
LeJIBI0 TTOTYYeHNUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BaTh OMOJOTUUECKHE 3HAHMS VIS PELICHHs MpoOJeM B peanbHbIX
JKM3HEHHBIX CUTYalUsX;

OCO3HAHWE LEHHOCTM  HAay4YHOH  JEATENBHOCTH, TOTOBHOCTh  OCYIUSCTBIISTH  HPOCKTHYIO U
MCCIIEI0BATENIbCKYIO ACATEIbHOCTh HHANBUYaIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY ITOJYYEHHIO
HOBBIX 3HAHHMI 10 GHOJIOTUH B COOTBETCTBUH C KU3HCHHBIMHU NMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIbTATHI

MerTanpenMeTHbIE pe3ymbTaThl OCBOCHHS Y4eOHOTO mpenmera «BHONOTHS» BKITIOYAIOT: 3HAYNMEBIC IS
(hopMHpOBaHUS MUPOBO33PEHHS 00YHYAIOIIUXCS MEKAUCIMIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIC TOHSATHS,
OTpaXKalolIue LEJIOCTHOCTh HAyYHOH KapTUHBI MHpa M CHEUUM(PHUKY METOAOB IO3HAHHS, HCIOIb3YEMbIX B
€CTeCTBCHHBIX HayKaX (BEIIECTBO, HHEPTHUs, SBICHHE, MPOIECC, CHCTEMa, HAYYHBIA (akT, TMPUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIEeJOBaHHEe, HaONIOJEHHEe, W3MEpeHHe, OSKCIEPHUMEHT U JAPYIHUX),
YHUBEpCallbHbIe YyueOHble AEHCTBUS (TO3HAaBaTEJIbHbIC, KOMMYHUKATUBHbBIC, PETYJIATHUBHBIC), OOECIIEUHBAIOIIUEC
(opmupoBanre (HYHKIIMOHATBHOH TPAMOTHOCTH M COIMAbHOH KOMIIETCHIIMHA OOYYaIOIIUXCS, CIIOCOOHOCTH
00yJaromuxcs WUCHOIb30BaTh OCBOCHHBIC MEKIMCHUIUIMHAPHBIC, MIUPOBO33PEHUCCKIE 3HAHWS W YHHUBEPCAJIbHEIC
y4eOHbIe JeHCTBUS B MO3HABATEIBHOM 1 COIMATBHOMN MPaKTHKE.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS IPOTPaMMBI CPEIHEro 00IIero oOpa3oBaHus TOHKHBI OTPaKATh!

OBaageHne yHHBePCAJIbHbIMH YUeOHBIMM 03HABATEIbHBIMM JeHCTBUSIMU:

1) 6a3oBble JJOruYecKue JeiicTBuM:

CaMOoCTOATENbHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIONIB30BaTh MPHU OCBOCHWHW 3HAHUI NPUEMBI JIOTHYECKOTO MBINUICHUS (aHATW3a, CHHTE3a, CPaBHEHUS,
kinaccuuKanuy, O0O0O0OINEHHS), PACKPBIBATh CMBICT OHOJIOTHYECKUX MOHATHH (BBIACIATh HX XapaKTEePHBIC
MPU3HAKHU, YCTAHABJIMBATH CBSI3U C IPYTUMHU MOHSATUSIMHK);

ONPEEIATh eI AeATEIbHOCTH, 3aaBasi apaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTh PE3yJIbTaThl
JIeSITENIBHOCTH € NMOCTABJIEHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUS I 00bsCHEHUS (DAKTOB U SIBJICHHUI )KUBOW TPUPO/IBL;

CTPOWTH JIOTHUECKHE DPACCYKACHUS (MHIYKTHBHbBIC, JAEAYKTUBHBIC, IO AaHAJOTMH), BBIABIATH
3aKOHOMEPHOCTH H IPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX, POPMYIUPOBATH BEIBOJIBI M 3aKIIFOYCHUS;

MPUMEHITh CXEMHO-MOJENbHBIE CPEACTBAa IS IPEICTABICHHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B
M3ydaeMbIX OWOJIOTHUECKMX OOBEKTaxX, a TaKKe IPOTHBOPEYMH pasHOTO poJia, BBIIBICHHBIX B PAa3JIMYHBIX
WHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUTAaH pEIICHHUS MpOOJIeMbl C Y4ETOM aHaiW3a HMEIONIMXCS MAaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM, OLEHUBATh PUCKU
HOCJEACTBUN AEATEIBHOCTY;

KOOPAWHUPOBATh M BHINOJHATH paboTy B YCIOBHAX PEAbHOTO, BHPTYAJBHOTO M KOMOWHHPOBAHHOTO
B3aNMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MIPY PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a3oBbIe HCCAET0BATENbCKHE TeCTBUS:

BIAaACTh HABBIKAMH Yy4eOHO-HCCIEAOBATEILCKOW W TIPOEKTHOH JESTeNbHOCTH, HABBIKAMH pPa3peIIeHUI
npo0JieM, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY HOMCKY METOJIOB PELICHHUS IPAKTUYECKUX 3ajad,
MPUMEHEHHUIO Pa3INYHBIX METOJOB MMO3HAHUS;



UCIIONb30BaTh PA3IMYHBIE BUABI ICATEIPHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro HMHTEPIPETalny,
peoOpa30BaHMIO0 M MPUMEHEHMIO B YUCOHBIX CHTYaIMAX, B TOM YHCJIE NPH CO3AHUHM yIEOHBIX M COIMATbHBIX
MIPOEKTOB;

(opMHpOBaTh HayYHBIH THIl MBIIIJICHHS, BIaJeTh HAYYHOW TEPMHMHOJIOTHEH, KIIOYEBBHIMU IMOHSATHUAMH U
METOJIaMHU;

CTaBUTh W (HOPMYIHUPOBAaTH COOCTBCHHBIC 3aJadll B 00pa30BaTENbHON JESITENPHOCTH M KU3HEHHBIX
CUTYaIUsIX;

BBIABJIATh IPUYNHHO-CIICAICTBEHHBIE CBS3HM W aKTYaJIU3UPOBATh 3a/ady, BBIABUIaTh TMIOTE3y €€ peIIeHHS,
HaXOAWTh apIyMEHTHI JUIA JOKa3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh MapaMeTPhl U KPUTEPUH PELICHHS;

aQHAIM3MPOBATh IOJYYEHHbIE B XOJE pCIICHHs 3a/Ja4d pe3yibTaThl, KPUTHYECKH OLIEHMBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYLIECTBIISITH 1EJICHANPABJICHHBIN ITIOMCK MEPEHOCa CPEJICTB U CIIOCOOOB AEHCTBUS B MPOQECCHOHATBHYIO
cpeny;

YMETb IEPEHOCHUTH 3HAHHS B TO3HABATEIBbHYIO M IIPAKTHUECKYIO 00IACTH KU3HEAESITEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX O0JIacTeif;

BBIJIBUTATh HOBBIC HJEH, MPe/UlaraTh OpPUTMHANBHBIC MOAXOBl U PEIICHHs, CTaBUTh MPOOIEMbI U 3a7aui,
JIOIYCKAFOIIHE allbTePHATHBHBIC PEIICHUSL.

3) pabora ¢ undopmanmei:

OPHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIMHK (TeKCTe yueOHOro nocoOust, Hay4HO-TIOMYJIIPHON
JuTepaType, OWOJOTHYECKHX CIIOBApSIX W CHPAaBOYHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe),
AQHATM3MPOBAaTh HMH(OPMALMIO pa3IMYHBIX BUAOB M (OPM TPENCTaBICHUS, KPUTUYECKH OICHUBATh €€
JIOCTOBEPHOCTH U HEIIPOTHBOPEUHBOCTD;

(dhopMynHpoBaTh 3anpochkl W HPUMEHSTH pPa3IM4YHbIE METOIBl NPU IMOMCKE M OTOOpEe OHMOJIOrMYecKOon
nH(popManuy, HeOOXOIUMOM IS BBIOTHEHHUS y4eOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HUCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh
KyJIBTYpYy aKTUBHOTO MCIIOJIb30BaHUS PA3IHUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTENIFHO BBIOMpATh ONTHMANbHYIO (OpPMY NpencTaBieHHs OHOIormdeckoil MH(opMaimm (CXeMsl,
rpaduKy, TUarpaMMBbl, TaOJIUIB], PUCYHKH H JIPYTOL);

HCIIOJIb30BaTh HAydyHBIA S3bIK B KayecTBE CPEACTBa NpU paboTe ¢ OHMOJOTHYECKON HHGpOpMAIUEH:
NPUMEHSTh XHUMHUYECKHE, (PU3UUECKHE KM MaTEeMaTHYeCKHE 3HAKM M CHUMBOJBI, (OpMyJbl, abOpeBHATYpy,
HOMEHKJIATypY, UCIIOJIb30BATh U IPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIaIeTh HaBBIKAMHM PACTIO3HABAHUS U 3aIIUTH HH(POPMAIMK, HHPOPMAIMOHHOH 0€30MacHOCTH JTUIHOCTH.

OBgJj1aieHNe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMY J1€CTBHSIMM:

1) oOmenue:

OCYIIECTBIISITH KOMMYHHKAIIMM BO BCeX cdepax )KU3HH, AKTHBHO Y4acTBOBATh B IMAJIOTE WM AUCKYCCHH MO
CyIIecTBY 00CyXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH CYXKICHHS OTHOCHTEIHHO BBIOJHEHUS
mpeiaraéMoi 3a7ayd, YYWTBIBaTh MHTEPECHl M COTJIACOBAHHOCTH IO3WIMHM JPYTrHX YYAaCTHHKOB AMANOTa WU
JIUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPE/ICTBA OOIICHMS, TOHUMATh 3HAYCHHUE COIHAIBHBIX 3HAKOB, MPEAMNOCHUIOK
BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYallUil, yMETh CMArYaTh KOH(QINKTHI M BECTH [IEPErOBOPBI;

BJIaIeTh Pa3IMYHBIMM CIIOCOOaMM OOIIEHUS M B3aMMOJICHCTBHSA, IOHMMATh HAMEPEHMS JPYTUX JIIOAEH,
NPOSIBIISITH YBOKUTEIBHOE OTHOIIEHNE K COOECeTHUKY M B KOPPEKTHOH (opme hopMyIIMpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PECHMUS C HCIOJIB30BAHNUEM S3BIKOBBIX CPECTB.

2) coBMecTHasl 1eSITETBHOCTD:

MOHMMAaTh W HCHOJNB30BaTh NPEMMYIIECTBA KOMAHJHOW M WHIMBHIYAJIbHOH pabOThl NpH pELICHUH
Omostorn4eckoil mpooiieMsl, 000CHOBHIBAaTh HEOOXOANMOCTh MPUMEHEHHUS TPYIOBBIX (HOPM B3aWMOJIEHCTBHS MPH
penieHny yueOHoH 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
KaXXJIOTO 4JIeHa KOJJICKTHBA;

NPUHAMATh LENIH COBMECTHOH JEATCIbHOCTH, OPraHM30BBIBATE W KOOPAMHHUPOBATH NEHCTBHSA MO €&
JOCTHKEHHUIO: COCTABISTh IUIAH JGHCTBMH, paclpenesisiTb poid ¢ y4ETOM MHEHHMH Y4YacTHHKOB, OOCYXIAaTh
pe3yJIbTaThl COBMECTHO paboTBHI;

OLICHWBaTh KadeCTBO CBOEr0 BKJIAJAa W KaXKIOTO YYacTHMKA KOMaHIBl B OOIIMA pe3ympTaT 1o
pa3paboOTaHHBIM KPUTEPHUSIM;



NpeJIaraTh HOBBIE IIPOEKTHI, OLECHUBATh HACH C NO3MIMHA HOBU3HBI, OPUTMHAIBHOCTH, NPaKTHYECKOM
3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErHUECKOE MOBEACHUE B PA3IMUYHBIX CUTYallUsX, IPOSIBIATH TBOPUYECTBO U
BOOOpaXKeHUE, ObITh MHULIUATHBHBIM.

Osi1asieHne YHUBEPCAJIbHBIMH PEryJIATHBHBIMHU ACHCTBHAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBJICHHS MPOOJIEM M UX PELICHHS B KU3HEHHBIX M y4eOHBIX
CUTYyallHsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKHX 3HAHUH IENEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX JICHCTBUSIX H
MOCTYIIKaX 10 OTHOIIEHHIO K KUBOU MPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSATENbHO OCYLIECTBISITH ITO3HABATEIbHYIO JIESATEIbHOCTD, BBUIBISATH IPOOJEMBI, CTaBUTh U
(hopMynHpoBaTh COOCTBEHHBIE 3a/1a9U B 00pa30BaTEIbHON ACATEIHHOCTH U JKU3HEHHBIX CHTYAIHAX;

CaMOCTOATENLHO COCTABJISATh IUIAH PELICHUs] MPOOJEMBbI ¢ YU4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHTYal[UsM;

pacmmpATh paMKH y9eOHOTO TpeMeTa Ha OCHOBE JINUHBIX IPEIIOYTCHNUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHNBATh MPHOOPETEHHBIN OMBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHHIO M IIPOSIBICHUIO LIMPOKOW SPYAWIMM B Pa3HBIX 0ONacTAX 3HaHMH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyIbTypHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTb OIICHKY HOBBIM CHTyalWsM, BHOCHUTb KOPPEKTUBBI B [ESTEIbHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIBTAaTOB LIEIISIM;

BJIaIeTh HABBIKAMU II03HABATENILHON pedIeKCHU KaK OCO3HAaHHS COBEPIIAEMBIX JIEHCTBUI U MBICIUTENBHBIX
MPOLIECCOB, MX PE3yIbTaTOB M OCHOBAHMH, MCIONB30BaTh MPUEMBI pe(IEKCHH AJS OLEHKH CHUTYallH, BHIOOpa
BEPHOTO PEILECHHNS;

YMETb OLIEHHBATh PUCKU ¥ CBOEBPEMEHHO NPHHUMATH PEIICHHS M0 UX CHIDKEHHUIO;

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHX NPH aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s U APYIHX:

MIPUHUMATH ce0s1, TOHUMAas CBOM HEJOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTHUBBI 1 apTyMEHTHI IPYTHX NP aHAIN3€E PE3yNbTaTOB JESTeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HAa OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUP C TIO3UIIMH JPYTOT0 YeJIOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[TpenmetHble pe3ynbTathl ocBoeHusi mporpammbl COO mno Ouosornu Ha 0a30BOM YPOBHE BKIIFOUAIOT
cnenupuueckue s yueOHoro mnpeamera «buoyorus» HaydHbIC 3HAHWS, YMCHHS W CIIOCOOBI JCHCTBHHA IO
OCBOCHHIO, MHTEPIPETAMH U NPeoOpa3oBaHUIO 3HAHMH, BHIBI JEATEIHHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS H
IMPUMEHCHUTIO 3HAHUH B Ppa3JIMIHbIX y‘IeGHBIX CUTyaludaX, a TAKXKE B PCAJIBHBIX KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX
¢ Obuonorueit. B mporpamme mpeaMeTHbIE pe3yNIbTaThl IPEICTABICHEI 110 To/1aM 00ydeHUs.

[IpeameTHbIE pe3yabpTaThl OCBOeHUs yueOHoro npeameta «bruonorus» ¢ 10 knacce nOIKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHM B CHCTEME HayYHOTO 3HaHMS €CTECTBEHHBIX HAyK, B
(hOpMHUpPOBAaHNN COBPEMEHHONH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKIAJIEC
POCCHICKHMX M 3apyOeXHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHMH, (QYHKIHOHAIHHOW IPaMOTHOCTH YeJOBeKa
JUISL peILICHNS! )KU3HEHHBIX 3aJ1a4;

YMEHUE paCKpbBIBATH COACPIKAHUEC OMOIOTHYECKHX TCPMUHOB H MOHSTHI: JKU3Hb, KIIETKA, OpTraHU3M,
MeTabonm3M (0OMEH BEmIeCTB M MpPEBpalleHHE PHEPTHH), TOMEOocTa3 (caMOoperyisaius), YpOBHEBas OpraHW3alus
JKMBBIX CHCTEM, CAMOBOCIIPOM3BEIeHNE (PENPOIYKIHS), HACIEICTBEHHOCTh, H3MEHYNBOCTD, POCT M Pa3BHUTHE;

YMEHUE u3Jiaratb OMOJIOTUYECKHE TCOPUHU (KJ'[eTO‘-IHaH, XpOMOCOMHasA, MyTallMOHHasA, HEHTpaJbHad J0rMa
MOJICKYJIsIpHO# Owmosornun), 3akonbl (I. Mengens, T. Moprana, H. V. BaBuioBa) u yuenus (0 IeHTpax
MHOT000pa3usi W NPOUCXOXKACHHS KyJIbTYpHBIX pactennii H. U. BaBunoBa), onpenessiTb TIpaHHIBI HX
NPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAIETh METOJAaMH HAyYHOTO IMO3HAHWA B OMOIOTHH: HAOMIOJEHHE U ONHCAHHE JKUBBIX CHCTEM,
NPOLIECCOB M SIBICHWH, OpraHU3alusi M IPOBEJICHHE OHOJIOTMYECKOTO0 SKCIEPHMEHTA, BBIIBHIKCHHE THIIOTE3BI,



BBIIBJICHHE 3aBHCUMOCTH MEXIY HCCICAYEMBIMH BCIMYMHAMH, OOBSCHEHHE TIIONYYEHHBIX pE3yIbTaToB,
WCTIONIb30BAaHHBIX HAyYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JEIaTh BBIBOJBl HA OCHOBAaHUH ITOJyYEHHBIX
pe3yIbTaToB;

YMEHHE BBIJIENSATh CYLIECTBEHHbIC TPU3HAKA BUPYCOB, KIETOK MPOKAPHUOT U DYKapUOT, OJHOKIICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHAa BELIECTB M NPEBPAIICHUS SHEPTUH B KIIETKE,
(oTocHHTE3a, IIACTUYECKOTO M JHEPTETHYECKOr0 OOMEHa, XEMOCHHTE3a, MHT03a, MEH03a, OIUIOJOTBOPEHHUS,
Pa3MHOXCHUS, MHIMBHUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yYMEHHE TIPUMEHATH IOTyYEHHbIC 3HAHUS IJIs1 OOBSICHEHUS OMOJOTMYECKMX IPOIECCOB W SIBICHMH, AT
NPUHATHS TIPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM JKMU3HU C LENbI0 o0ecreueHns: 6€30MacHOCTH CBOETO 37J0POBbBS
Y 3JI0POBBSI OKPYKAIOLIHUX JIFO/EH, COOIOICHNsI HOPM I'PaMOTHOTO MOBE/ACHHS B OKPY’Kalollled NpUPOIHOI cpeje,
MOHMMaHHE HEOOXOIMMOCTH UCIIOJIb30BaHUS JOCTH)KEHHH COBPEMEHHON OWOJOTMM M OHOTEXHOJOTWMH Ui
panMoOHAIBLHOTO IPUPOJONOIB30BaHNS;

YMEHHE pellIaTh 3JIeMEeHTapHbIe TeHETHYECKUE 3a/1a4l Ha MOHO- U IMTMOPHIHOE CKPELIMBaHKe, CLEIUICHHOE
HacJeJJ0BaHHe, COCTABIISATh CXEeMbl MOHOTHOPHHOTO CKpPEIIMBaHKS JUIS MpEJCKa3aHus HAaCclIe0BaHUs PU3HAKOB y
OpTaHHU3MOB;

yYMEHHE BBITIOTHATH J1JaOOpaTOpPHbIE U PAKTHYECKUE PadOTHI, COOMOAATh paBHia MpU paboTe C yIeOHBIM U
Jab0paTOPHBIM 000PYIOBaHUEM;

yYMEHHE KpPUTHYECKH OLCHHWBAaTh M HHTEPIPETUPOBATh HH(POPMALMIO OHOJIOTHYECKOTO COJCpKaHMS,
BKJTIOYAOIIYIO ITICEBAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CPEACTBA MAacCOBOM MH(OPMALUH, HAYYHO-
NOMYJISIPHBIE  MaTepHaibl), OSTHYECKUE aCIEKThl COBPEMEHHBIX MCCIEJOBAaHUH B OHOJIOTHH, MEIUIIMHE,
OHMOTEXHOJIOTUH;

YMEHHE cO03/1aBaTh COOCTBEHHbIE NIMCHMEHHBIE M YCTHBIE COOOWICHWsS, 0000mas OHOIOTHYECKYTO
nH(OpMALUIO U3 HECKOJIBKMX UCTOYHUKOB, IPAMOTHO UCIIOIb30BaTh NOHITUITHBIN anmnapar OuoIoTuy.

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS y4eOHOTO npeameTta «buonorus» ¢ 11 kaacce NOMHKHBI OTPAXKATh!

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE W POJH OMOJIOTHH B CHCTEME HayYHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(hopMHpOBaHNM COBPEMEHHOW €CTECTBCHHO-HAYYHOHW KapTHHBI MHpAa W HAy4HOTO MHPOBO33PEHHS, O BKIaJle
POCCHICKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, ()YHKIHMOHAJILHON I'PaMOTHOCTH YelloBEKa
JUIS pelIeHUs )KU3HEHHBIX 3a71ad;

YMEHHE DPACKpbIBATh COJEpXKAaHHE OHMOJIOTMYECKHX TEPMHHOB W TOHATHI: BWI, MOIYJSIus, reHo(oHI,
ABOJIIONIMSA, JIBIXKYIIWE CHIbl ((aKTOphl) JBOJIONWH, MPHUCIOCOOJICHHOCTh OPTaHW3MOB, BHA000pa3zoBaHUE,
9KOJIOTHUECKHEe (DAKTOPBI, KOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLCHTHI, LEMH IMUTaHUs, IKOJIOTHYEeCKas
nmupamma, OuoreoreHos, ouocdepa;

yMeHHe H3JaraTth OHoJIoTHYecKHe TeopuH (dBoitonmoHHas Teopus Y. JlapBuHa, CHHTETHYecKas TEOpHs
IBOJIIOIIMM), 3aKOHBI W 3aKOHOMEpHOCTH (3aponsimeBoro cxonactsa K. M. bapa, depemoBaHus TIJIaBHBIX
HanpaBieHu# u myteit sBomorun A. H. CeBeprioBa, yuenus o 6uocdepe B. 1. BepHaackoro), onpenenars TpaHuIbl
UX TIPIMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJAaMH HAyYHOTO IMO3HAHUSA B OMOJIOTHM: HAOJIOAEHHE M ONHCAHUE JKUBBIX CHCTEM,
MPOIIECCOB M SIBICHWH, OPTaHU3aIMsl M TPOBEJCHHE OMOJIOTHYECKOTO 3KCIIEPUMEHTA, BBIIBMKEHUE TUIOTE3BI,
BBISIBJICHHE 3aBHCUMOCTH MEXIY MCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE IIOJYyYEHHBIX pE3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMEHHUE JiellaTh BBIBOJIbI HA OCHOBaHHMHU MOJYYEHHBIX
pe3yIbpTaToB;

yYMEHHE BBIJENATh CYNIECTBEHHBIE IPU3HAKU CTPOCHMSI OMOJIOIMYECKHMX OOBEKTOB: BHIOB, IMOIYJISAINH,
NPOJIYLEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB, OHMOr€OICHO30B W  JKOCHUCTEM, OCOOEHHOCTH  IPOLECCOB:
HACIIEICTBEHHON H3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHAOOOPAa30BaHMS, MPHUCIIOCOOICHHOCTH OPTaHU3MOB,
JISUCTBHSL 9KOJIOTMYECKMX (PAKTOPOB Ha OpPraHM3MBbl, IEpPEeHOCa BEUIECTB W IIOTOKA JHEPTUH B JKOCHUCTEMaXx,
AQHTPOIIOT€HHBIX U3MEHEHHH B 9KOCUCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB M OMOT€ OXMMHUYECKUX UKIIOB
B Onocdepe;

YMEHHE TIPUMEHATH IMONyYeHHbIC 3HAHUS U OOBSICHEHHS OMOJOTHYECKHX IPOIECCOB W SIBICHUH, IS
NPUHATHUS TPAKTUYECKUX PEIIEHHH B TIOBCEAHEBHOM JKM3HH C LENBI0 o0ecrieueHus: 0e30MacHOCTH CBOETO 3/J0POBbS
1 370POBBS OKPYXKAIOIIUX JIFO/IEH, COONIOIEHUSI HOPM TPAMOTHOTO TOBEIEHHS B OKPY)KaIOIIed MPUPOIHOH cpene,
MOHMMaHWE HEOOXOAMMOCTH HCIIONB30BaHMSA JOCTIDKEHHH COBPEMEHHONH OHOJOTMH JUI1  PalHOHAIBHOTO
NPUPOJIOTIOIBE30BaHNUS;

YMEHHE pelIaTh 3JeMeHTapHble OMOIOTNYECKHEe 3a1a4H, COCTABIATh CXEMBI IIEPEHOCa BELIECTB M SHEPIHU B
9KOCUCTEeMax (11T TTUTAHMS);



YMEHHE BBITIOJHATD JJA00OPATOPHBIE U MPAKTHIECKHE PaObOThI, COOIIOAATh TIpaBHiIa IPH padoTe ¢ yueOHBIM U
nmabopaTopHEIM 000pPyIOBAHUEM;

yMEHHE KPUTHYECKH OLEHHWBATh M WHTEPIPETHPOBaTh HH(POPMAIMIO OHOJIOTHYECKOTO COZAEpKaHus,
BKJIFOYAOLIYIO ITICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBa MaccOBOH MH(OpMalUH, Hay4HO-
TOITYJISIPHBIE MaTEePHalIbl), pacCMaTPUBaTh TII00ATBHBIE YKOJIOTHUECKUE MPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOILICHHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

yMEHHE cO03/1aBaTb COOCTBEHHbIE IIMCHMEHHBIE W YCTHBIE COOOIIEHHUS, 0000mIas OHONOTHYECKYIO
MHGPOPMALHUIO U3 HECKOJIBKHUX HCTOYHHKOB, IPAaMOTHO HCIIOIb30BATh OHATHIHEIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHMe pa3ie/ioB U Komriecrno DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl 1acon o0pa3oBaTejibHbIE PeCypPChI
Bcero
bubnnorexa [JOK
! brosorus kak Hayka 2 https://m.edsogru/7f41c292
5 ’KuBbIe CHCTEMBI U UX 1 bubnunoreka LIOK
OpraHu3aus https://m.edso00.ru/7f41c292
3 XUMHUYECKUN COCTaB U 3 bubnuoreka [{OK
CTPOEHUE KIIETKH https://m.edso00.ru/7f41c292
bu6nmorexa LIOK
4 FKH3HEAEATENHHOCTS KICTKH 6 https://m.edSO(])_.[ru/7f410292
Pasmuoxenue u
5 WHIUBUIyaJIbHOE Pa3BUTHE 5 bubnnorexa [JOK
https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
5 HacnenctBeHHOCTH U 3 bubmnoreka IIOK
U3MEHYMBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
7 CernekIusi OpraHu3MOB. 3 bubmuorexa [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bubmmoteka IIOK
8 Pesepeiioe Bpens L https://m.edsog)_.lru/7f41c292
OBHIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Haumenosanue KoanuecTBo
dyeKkTpoHHbIE (LM POBbLIE)
Ne n/m pa3aesioB U TeM 4acoB
o0pa3oBaTe/ibHbIE PeCypChl
NPOorpaMMsbl Bcero
1 DBOJIFOLIMOHHAS 9 bubmuorexa [JOK
ouoJorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
2 a3BUTHE XKU3HU HA 9 Bubmaorexa ITOK
P https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmsl u 5 bu6mmoteka [IOK
OKpYy’Karolas cpena https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa u 9 bubnnoreka IIOK
9KOJIOTHUYECKHE CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
P 2
° C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB 34

[10 ITPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne Koua-Bo
Tema ypoka cpoku JI/3
n/n 4yacoB
1 buosorus B cucreme Hayk 1
Mertobl mO3HaHUS KUBOU Npupobl. [IpakTruueckas
2 pabota Ne 1 «Mcrionbp30BaHue pa3InyHbIX METOAOB IPU 1
M3y4EeHUU OMOJIOTUUECKUX 0OBEKTOBY
3 buonoruueckue cucTemsl, MPOIECCHl U UX U3yUEHUE
XUMHUYECKUI COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COIU
5 benku. Coctas u ctpoeHue 0ei1KoB
DepMeHTHI — OHOJIOTUYECKHE KaTalIn3aTOPBI.
6 JlabopaTtopnast pabota Ne 1 «M3yuenue kataTuTHYECKON 1
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMujIa3bl UIU
KaTaasbl)»
YraeBopl. JInnuast 1
Hyxnennoseie kucnotsl. ATO 1
Hcropus u MeTop! n3ydeHus Kietku. KiieTounas reopust 1
10 KineTtka xak negocTHas )KABasg CHCTEMA 1
Crpoenue sykapuoTudeckon kietku. JlaboparopHas
1 pabota Ne 2 «3ydyeHue cTpoeHus KIETOK pacTeHUH, 1
JKUBOTHBIX, TPUOOB U OaKTEpHii MOI MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUE)»
12 OOMEeH BEIIECTB UM META00IN3M
13 ®orocuHTE3. XEMOCUHTES
14 DHepreTudyeckuii ooMeH
Kuznennsblil nuka kiaetku. Jlenenue kinetku. MuTos.
15 JlaGopatopHas pabota Ne 3 «Habmonenne Murosa B 1
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»»
16 Buocunres 6enka. Peakuus MaTpuuHOro CUHTE3a 1
17 Tpaucasus — OuocunTtes Oenka 1
18 Hexknerounsie ¢popMbl )KM3HU — BUPYCHI 1
19 ®DopMBbI pa3MHOKEHUST OPTaHU3MOB 1
20 Meiios 1
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. 1

OmnonorBopenue. Jlaboparopuas padota Ne 4 «Mzyuenue




CTPOCHHUS ITOJIOBBIX KJIIETOK HAa I'OTOBBIX

MHUKpOIIpenaparax»

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB

23 I'eHeTrKa — HayKa 0 HaCJIEICTBEHHOCTH U U3MEHYMBOCTH

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 1
MoHorubpuaHOe CKpeIuBaHue

o5 JuruOpuHoe cKpemuBaHue. 3aKOH HE3aBUCHMOTO 1
HaCJIEI0BaHUS IPU3HAKOB
CueruieHHOe HacjeI0BaHKe Mpu3HaKkoB. JlabopaTopHas

26 pabota Ne 5 «/3yuenue pe3yabTaTOB MOHOTHOPUAHOTO U 1
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30(HIBI HA TOTOBBIX
MHUKpOIIpenaparax»

97 I'enernka nona. HacnenoBanue npu3HaKkoB, CLIETUIEHHBIX C 1
IIOJIOM
WN3menunBocth. HenaciaencTBeHHAs MU3MEHUHBOCTb.

28 Jlaboparopuas pabota Ne 6. M3ydenue Mo audUKaIIOHHOMI 1
W3MEHYMBOCTH, TIOCTPOCHHUE BApUALIMOHHOTO psifa U
BAapUALIMOHHON KPUBOM»

Hacnencrennas uamenunBocth. JlabopaTopHas pabora Ne

29 7. «AHaIM3 MyTanui y 1po30(uiIsl Ha TOTOBBIX 1
MHUKpOIIpenaparax»

30 I'eneTHnka yemoBeka 1

31 [Ipomexyrounas arrecranus. FIToroBass KOHTpOJIbHAS 1
paborta

32 Cenekius Kak HayKa U Ipo1ece

33 Mertoapl ¥ JOCTHKEHUSI CENIEKIIMU PACTEHUM U JKUBOTHBIX

34 broTtexHomorus Kak oTpaciib MPONU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

Ne Koa-Bo
Tema ypoka cpoxku = JI/3
n/n 4acoB
DBOJIIOLMS U METOJIbI €€ U3yUEHUS
Hcropus pa3BuTHs NpeAcTaBiIeHUN 00 3BOIIOLUN 1
MuxkposBontonus
[Tonmynsnus kak 3eMeHTapHas eMHUIA BUJa U
4 sBomonuu. JlabopartopHas pabora Ne 1 «CpaBHeHue 1
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»
JIBIKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) IBOIOLMH
EcrecTBennslit 0TOOp 1 €ro hopmbl
Pe3ynpTaThl 3BONIIOLIMN: TPUCTIOCOOIEHHOCTh
7 OpraHu3MoB U BuaooOpazoBanue. JlaboparopHas pabota 1
Ne 2 «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepay
8 HanpasneHus ¥ myTu MaKpO3BOJIIOLMH 1
9 HeoOpaTtumocTs 3BOTIONNAN 1
10 Hcropus xu3Hu Ha 3eMile U METOJBI €€ U3yUEHUs 1
11 ['unoTe3bl NpoUCXOXKACHUS KU3HHU Ha 3eMie 1
12 Pa3BuTHe *u3HM Ha 3eMiie 110 3paM U NepruoJam 1
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTETHHOTO
13 XKUBOTHOTrO Mupa. [Ipaktrueckas padora Ne 1 «3yuenue 1
MCKOITAEMBIX OCTATKOB PACTCHUH M JKUBOTHBIX B
KOJIJIEKIHSIX »
14 CoBpemeHHas cucTemMa OpraHu4eckoro Mupa 1
15 DBOIOIMS Y€TI0BEKa (AHTPOIIOTEHE?) 1
16 JIBmokymiue cuibl (pakTopbl) aHTPOIIOTreHe3a 1
17 OCHOBHBIE CTaUU 3BOJIOLUHU YEIOBEKA 1
18 YenoBeyeckue pachkl U MPUPOIHBIE aANTAIIMN YEIOBEKA 1
19 PezepBHblit ypok. O6o01ieHue no remMe «Bo3HUKHOBEHNE 1
Y pa3BUTHE KU3HU Ha 3eMiie»
20 DKoJOTHs Kak HayKa
21 Cpenpl 00uTaHUA U SKOJIOTHYECKHE (PaKTOPHI 1
Abuotnueckue pakropsl. Jlaboparopuas padota Ne 3.
29 «Mopdodomnoruueckue 0COOEHHOCTH PACTEHHUI U3 PAa3HBIX 1
Mect oOuTanusy. Jlaboparopnas padorta Ne 4. «Bnustaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa
23 buotnueckue GpakTops 1




DKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOITYJIALINHA.

24 [TpakTrueckas padota Ne 2 «Iloacy€T mioTHOCTH 1
MOIYJISIIIUI pa3HBIX BHIOB PACTECHHIT»

25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

97 OCHOBHBIE MIOKA3aTENN IKOCUCTEMBI. DKOJIOTHYECKUE 1
nupamusl. CBolicTBa skocucteM. Cykieccust

28 [Ipuponanblie 3x0cHCTEMBI 1

29 AHTPOTIOT€HHBIE 3KOCUCTEMBI 1

30 buocdepa — riiobanpHas sKocucTeMa 3eMITn 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1

32 YenosedecTBo B Onocdepe 3emiu 1

33 [TpomexyTounas arrectanus. IToroas KOHTpOJIbHAsS 1
pabora

34 CocyiiecTBoBaHUE TPUPOIBI U YEIOBEUECTBA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» +Cusornasosoii B.1., 10-11 knacc
AxnmonepHoe o0mmectso «M3narenscrso «IIpocsenieHne»






