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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY Ui OIpeAeieHHs] MOIXOAO0B K
(dopMHpOBaHUIO CoAepKaHUs Y4eOHOro mpeaMera «BHOJIOTHs COCTaBUIIN: KOHIETITYaJIbHBIC MOJIOKEHHS
OI'OC COO o B3aMOOOYCIOBICHHOCTH IICJICH, COACPKAHUS, PE3YIbTATOB OOyUYEHUS U TPEOOBaHUH K
YPOBHIO TOATOTOBKM BBITYCKHHUKOB, MOJOXEHHA 00 OOUIMX WENsAX M MPUHLIUIAX, XapaKTePU3YIOLIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpelnHero odmiero obpazoBanusi B Poccuiickoit denepanuu, a Takxke
NOJIOXKEeHUA O crnenuduke Ouonoruy, e€ 3HAYCHWU B TO3HAHUM >KUBOM NpPUPOABI U 0OecrIeyeHUn
CYIIIECTBOBaHMsI 4elloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM MOJIOXKEHUSIM, OMPE/EsIeHbl OCHOBHBIE
(GyHKIMY TPOrpaMMBbI IO OHOJIOTHUHU U €€ CTPYKTYpa.

[Tporpamma no Ouonoruu Ja€t mpencTaBieHUe O LesX, 00 o0uielt crpaTerun o0yyeHus,, BOCOUTAHUS U
pa3BuUTHs OOydJaroUIMXCs cpeacTBaMHu ydeOHoro mnpeamera «buonorus», ompenenser o0s3aTeNbHOE
IIPEMETHOE COAEpPIKAHUE, €r0 CTPYKTYpPY, PAacIpelesieHHe MO pasleiaM U TeMaM, PEKOMEHIYEeMYIO
MOCJIEI0BATEIBHOCTh M3YUYCHUsI YUeOHOIO MaTepuana ¢ y4EToOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JJOTMKK 00pa30BaTEeIbLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHM 00y4aromuXxCsl.

B mporpamme mo OWONOTHMHM TakKe YYHUTBHIBAIOTCS TpPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeMETHBIM U MPEeIMETHBIM pe3yiabTaTaMm o0ydeHUs B (OPMUPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATENILHON  JIeATENbHOCTH/YIEOHBIX  JEHCTBHI  OOY4YalOMIMXCS TI0 OCBOCHHIO  COZIEpIKaHUS
OHOJI0ru4YecKoro 0opazoBaHusl.

B nmporpamme no 6uoniorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaTM30BaH MPUHIUI MPEEMCTBEHHOCTH
B M3y4YCHHH OUOJNOrHM, Onarojnaps 4eMy B HeW MPOCMAaTPHUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUH,
CBSI3aHHBIX C (HOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS, LEHHOCTHBIX OPHEHTAIHA
JUYHOCTH, HKOJIOTUYECKOTO MBIIIJICHHUS, MPEICTaBICHUI O 3J0pOBOM 00paze KH3HU U OepeKHBIM
OTHOILIEHHEM K OKpYXKaromed npupoanoii cpene. IloaTomy Hapsimy ¢ u3ydeHHEM OOIIEOMOIOTHYECKIX
TEOPHil, a TAKKE 3HAHUN O CTPOCHUHU JKUBBIX CUCTEM PA3HOTO PAHIa U CYIIHOCTU OCHOBHBIX IPOTEKAKOIIUX
B HUX MPOLIECCOB B IIPOrpaMMe MO OMOJIOTHU YJ€I€HO BHUMAHHUE MCIOIb30BAaHUIO MTOTYYEHHbBIX 3HAaHUH B
MOBCEIHEBHOM KHU3HU Ui PEIICHUs MPUKIATHBIX 3a7a4, B TOM YHUCIe: MPOPUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUN  YeJIOBEKa, MEAMKO-TEHETMUECKOT0 KOHCYJIbTHPOBAaHUS, OOOCHOBAaHUS SKOJIOTMYECKU
11eJ1eco00pa3HOro MOBEJACHHMS B OKPYXKAIOLIEH NPUPOAHOW cpele, aHaliu3a BIUSHHUS XO3SMCTBEHHOM
JeSITEJIbBHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX KOCHCTEM. Y CHMJIEHHE BHUMAHUS K
NPUKIAJHOM HampaBleHHOCTH YydeOHoro mnpenmera «buonorus» NpOAMKTOBAHO HEOOXOAUMOCTBIO
o0OecrieyeHrs YCIOBMM JUIsl pelleHus OJHOW M3 aKTyalbHBIX 3a/ad LIKOJIBHOIO OHOJIOTHMYECKOTO
o0pa3oBaHus, KOTOpas HpeirnonaraeT (GOpMUPOBAHUE Y OOYYAIOLIMXCS CIIOCOOHOCTH aJalTHPOBATHCSA K
W3MEHEHUSIM JUHAMUYHO Pa3BHUBAIOIIEr0Cs COBPEMEHHOTO MUDA.

Buonoruss Ha ypoBHe cpenHero oOumero odpa3zoBaHMs 3aHMMaeT BaxkHoe Mmecto. OHa obecreunmBaeT
dbopmupoBaHne y OOYYAIOMIMXCS TMPEACTABICHUN O HAayYHOW KapTUHE MHpa, pacimupsieT u o0oOiiaer
3HaHUS O JKUBOM MpUPOJE, €€ OTIMYUTENbHBIX NPHU3HAKAX — YPOBHEBOM OpPraHMU3allud U SBOJIIOLNH,
CcO31aéT yCIIOBUS JUIsl: TIO3HAHMSI 3aKOHOB JKMBOM MpPHUPOAbI, (OpMUpPOBaHUSA (DYHKIHOHAIBHOM
IPaMOTHOCTH, HAaBBIKOB 37I0POBOTO M 0e30macHOro o0pa3za KHU3HH, SKOJIOTMYECKOTO MBIIUICHHS,
[IEHHOCTHOTO OTHOILIEHUS K )KMBOW MIPHUPOJIE U YETOBEKY.

Bonpiioe 3HadeHne OMONOTHS WMEET TaKXKe ISl PEIICHUS BOCIHUTATEIbHBIX M PA3BUBAIONIMX 33]ad
cpemHero oOmiero oOpa3oBaHMsl, colanu3anuu oOydaronuxcs. M3ydenwe Omooruu oOecTieurBaeT
ycnoBust st (JOPMUPOBAHUS MHTEJUICKTYAIbHBIX, KOMMYHHKAIMOHHBIX W HH(POPMAIIMOHHBIX HABHIKOB,
ACTETHYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluy OHWOJOrMYeCKHWX 3HAHUN C MPEJCTaBICHUSIMH W3
OpYTUX Y4eOHBIX MPEeIMETOB, B YaCTHOCTH, (U3MKH, XUMHH U Teorpaduu. Ha3BaHHBIE MOJOXKEHHUS O
npelHa3HayYeHUH ydeOHOro mnpeamera «buoorus» cocTaBWIM OCHOBY JJIsi ONpeAeNeHUS MOIXOI0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAaHUS, IPEJICTABICHHOTO B IPOrpaMMe 1Mo OMOJIOTHH.

Ot6op comepxanus ydeOHoro mpeamera «bwomorusi» Ha 06a30BOM ypOBHE OCYIIECTBIEH C TO3WUIUN
KYJBTYpOCOOOPa3HOTO MOAX0JIa, B COOTBETCTBUU C KOTOPHIM OOyYaroIuecs: JOJDKHBI OCBOUTh 3HAHUS U
YMEHHMsI, 3HauuMble Ui (opMHpOBaHHsS OOILIEH KyJNbTYpbl, ONpEeAeNsolne aJeKBaTHOE IOBEIECHUE
YelloBeKa B OKPY’KaIoIIel MPUPOIHON cpefie, BOCTpeOOBaHHBIC B MOBCEAHEBHON KU3HU U MPAKTHUECKOMN
nesteabHOCTH. Ocoboe MECTO B ITOM CHUCTEME 3HAHWW 3aHMMAIOT 3JIEMEHTBHI COJCpPIKaHUS, KOTOpbIE
CIIy’)KaT OCHOBOM i (pOPMHPOBAHUS TPEACTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYyYHOH KapTHHE



MUpAa W IIEHHOCTHBIX OPHUEHTAIUSIX JHYHOCTH, CIIOCOOCTBYIOMIMX TYMaHH3alUUu OHOIOTUYECKOTO
o0OpazoBaHwUsl.

CTpyKTypHpOBaHHE COACpX aHHS Y4eOHOTO Marepuaia B MporpaMMe MO OHOJIOTHU OCYIIECTBICHO C
y4€TOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUHA 00 OTJIIMYUTENBHBIX OCOOEHHOCTSAX >KUBOM MPHUPOABI, O €&
YPOBHEBOUW OpTraHM3allMd W SBOJIONHHA. B COOTBETCTBHMHM C STHUM B CTPYKType y4eOHOro MpeamMera
«buonorus» BbIIENEHBI CAEAYIONINE CoAepkKaTeabHble TUHUM: «buonorus kak Hayka. MeTobpl HAay4HOTO
no3HaHusmy, «Kinerka kak Ouonorunueckas cucremay, «OpranusM Kak Ouosiorudeckasi cucremay, «Crucrema
U MHOT0OOpa3ue OPraHUYECKOro MHUpay, «IBOJIOLHUS KUBOH MPUPOIAB, «DKOCUCTEMBI U MPUCYIINE UM
3aKOHOMEPHOCTHU.

Llenp u3ydenus yuyeOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJJICHHE OOYYarOUIMMHUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHHOW OPTaHU3alUU KUBBIX CUCTEM Pa3HOTO paHra M MPHOOpeTeHUE
YMEHHH MCIOJIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBHUI B OTHOIIEHUU OOBEKTOB KUBOW MPUPOJBI U
pEUICHUS Pa3INYHbIX KU3HEHHBIX MPOOIIEM.

Joctuxenue uenu uzydeHus ydeOHoro mpenmera «buonorusi» Ha 6a30BOM ypoBHE oOecreunBaeTrcs
pELIEHHEM CIIENYIOIINX 3a1au:

OCBOEHHE OOYyYaIOUIUMUCS CHCTEMbl 3HaHUM O OWOJOrMYECKUX TEOpUsSX, YUYCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPaBHJIAX, CIYKalIMX OCHOBOW I (hOPMHUPOBAHUS IPEICTABICHUHA O
€CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX HayyHOro IMO3HAHMS, CTPOSCHHUH, MHOrooOpasuu u
OCOOEHHOCTSIX KHUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHW3alliH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAaHMIX B OMOJIOTUY;

dbopMupoBaHHE Y 00yUYaIOIMIMUXCS MO3HABATEIIbHBIX, HHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
Ipolecce aHaau3a JaHHBIX O MYTAX Pa3BUTHUS B OWOJIOTUM HAYYHBIX B3IVISIOB, MW U TOIXOAOB K
M3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;

CTaHOBJICHHE y OO0ydYarommxcs oOmIel KyJIbTypbl, (PYHKIHOHAJIBHON TPaMOTHOCTH, Pa3BUTHE YMEHHIA
OOBSCHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA KUBOU MPUPOJIbI HA OCHOBAHWU 3HAHUUM U OIIBITA,
MOJTyYEHHBIX TIPU U3YYEHUU OHOJIOTHUH;

dbopMupoBaHHEe y OOYyYaIOMUXCA YMEHUH WLIIOCTPUPOBATh 3HAYCHHE OHOJIOTMYECKUX 3HAHUU B
MPaKTUYECKOW JIEATEIbHOCTH YEJIOBEKAa, pa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTUM U
arpoOMOTEXHOJIOTHA;

BOCMHUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTHU TMO3HAHUS YEIOBEKOM JKHUBOW MPHUPOABI, HEOOXOAUMOCTH
OCpEeXKHOTO OTHOIIEHUS K HEW, COONIONEHUs] STUYECKHMX HOPM TMPU TPOBEICHUM OHOJIOTHYECKUX
HCCIICIOBAaHUM;

OCO3HAHUE IIEHHOCTU OMOJOTUYECKHX 3HAHUM JJI TIOBBIIICHUS] YPOBHS IKOJOTUYECKOW KYJIbTYPBI, IS
(dbopMUPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

pPUMEHEHNE TPUOOPETEHHBIX 3HAHUI U YMEHHH B MOBCEAHEBHOMN KU3HU JIJIS1 OLIEHKH MTOCJIECTBUI CBOEH
NESTENIbHOCTH 10 OTHOIICHHIO K OKpYyXKawlleid cpene, COOCTBEHHOMY 3I0pPOBbIO, OOOCHOBaHHE U
cobmoienre Mep mporiIakTUKU 3a00I€BaHUN.

B cucreme cpennero obmiero oOpazoBanusi «buonorus», nsydaemas Ha 0a30BOM YpPOBHE, SIBISETCS
00s13aTeIbHBIM YYEOHBIM MTPEAMETOM, BXOSIINM B COCTaB MpeAMETHON obnactu «EcTecTBeHHO-Hay4HbIE
MPEAMETBI».

st u3yuenus 6mosiornu Ha 6a30BOM YpOBHE CPEIHETO 00IIero oopa3oBaHus oTBoauTCs 68 dacos: B 10
kiacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hezednro).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOrMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH U JAPYTUMHU €CTECTBEHHBIMU
Haykamu, (uinocodueit, ITUKOH, 3CTeTUKOW U mpaBoM. Ponbs Ouosnoruu B (hOpMUPOBAHHHM COBPEMEHHOU
HAy4YHOU KapTUHBI Mupa. CucreMa OHOIOrHYECKUX HAYK.

Metoapl TO3HAaHUS JKUBOM mpupoabl (HAOMIOACHWE, OSKCIEPHUMEHT, ONKMCAaHUE, W3MEpEHHE,
KJ1accuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemoncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW PUPOABD.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckass padora Ne 1. «/cronp3oBaHHE pa3IMYHBIX METOAOB MPU HM3YYEHUH OHOIOTHYECKHX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALHA.

Kupbie cuctembl (OmocHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTIWYHE KHUBBIX CHUCTEM OT
HEOPraHUYECKOW IPUPOIbI.

CpoiicTBa OumocucteM H UX pa3HooOpazue. YPOBHHU OpraHu3alud OWOCHCTEM: MOJEKYISPHBIA,

KJICTOYHBIH, TKAHEBHIH, OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUAOBOM, 9KOCUCTCMHBII
(OuoreoneHOTHYECKHI ), OMOC(EpPHBI.
JdemoncTpanum:

Tabmuis! 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HUY, «Y POBHU OpraHU3aIUH KUBON IPUPOIBIY.

O6opynoBanue: moaens Mosiekyinl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKM. XUMHUYECKHE JJIEMEHTBI: MAaKPOJJIEMEHTBHI, MUKPOXJIEMEHTHl. Boaa wu
MUHEPAJILHBIE BELIECTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BElIEeCTB B KieTke. [loanepkanne ocMoTHYECKOro OaaHca.

benxu. CoctaB u crpoeHue 6e1koB. AMMHOKHCIOTBI — MOHOMEPHI OenkoB. HezamMeHnMble U 3aMEeHUMbIe
AMUHOKHUCJIOTBl. AMUHOKHUCIIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI MoJieKynbl (IepBHYHAS,
BTOpPHYHAs, TPETHYHas M YETBEpTHYHAS CTPYKTypa). XUMHUYecKHe cBoiicTBa OenkoB. buomormueckue
GyHKIIMHN OEIKOB.

®epmeHThl — OHojoruuyeckue karanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIM ILIEHTp, CcyOcTpaTHas
cnenupuuHocTs. KodpepmenTsl. Butamunsl. OTinums GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.

VYrneBoasl: MOHOcCaxapuIsl (TH0K03a, pubo3a M Je30kcupubo3a), Aucaxapuabl (caxaposa, JakTo3a) U
noJincaxapuasl (Kpaxmai, TIIMKOTEH, 11eUTi0103a). bruomornueckue GyHKIIUA YTIEBOOB.

Jlunuasl:  Tpuruuepuabl,  Qgochonunuael, crepoussl. [uapodunbHO-rHApPOodOOHBIE  CBOICTBA.
buonornueckue ¢pynkuu nunuaos. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMMHUJ0B KaK UCTOYHUKOB SHEPTUH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneoruasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT. CTpoeHHE U
¢byuknun JJHK. Crpoenue un pynkunu PHK. Buast PHK. AT®: crpoenue n gyHkuuu.

Hutonorus — Hayka o kierke. Kiierounas teopusi — npumep B3aUMOACUCTBUS Uael U (pakTOB B HAYYHOM
MO3HAaHUH. MeTobI U3YyUEHUS KIIETKH.

Knerka kak nenoctHast sxuBasi cuctema. OOIMe NMpU3HAKW KIETOK: 3aMKHYTas HapykHas MeMmOpaHa,
mostekyibl JIHK kak renerndeckuii anmapar, cucreMa CuHTe3a Oerka.

Tumbl KIETOK: 3ykapuoTH4ecKas M MpokapuoTuyeckas. OcoOEHHOCTH CTPOEHMS MPOKAPUOTHUECKOM
kineTku. Knerounas crenka Oaxtepuil. CrTpoeHue 5syKapHOTHYecKOoW KieTKd. OCHOBHBIE OTJIMYUS
pPacTUTENbHOMN, )KUBOTHOW U TPUOHON KIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAas CTE€HKa, INIMKOKAIUKC, uX pyHkuuu. [lnasmarnueckas
memOpaHa, e€ cBoiictBa M ¢yHkuuu. L{utorumasma u e€ opranougsl. OgHOMEMOpaHHBIE OPIaHOMIBI
xietkn: OIIC, ammapar ['onbmxu, nuzocomsl. llomyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHJIPUH,
wiactuael. [lpoucxoxknaeHne MHUTOXOHApUN W macTua. Bumel mimactun. HememOpanHBIE OpraHOWIbBI
KJIETKU: pUOOCOMBI, KJIETOYHBIN HEHTP, HEHTPUOIIU, PECHUYKHU, KIYTUKU. DYHKINN OPraHOMI0B KIIETKH.
Bxirouenus.



SAnpo — perynaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas o00JIouKa, KapHoIula3Ma, XpPOMaTHH,
SIPBIITKO. XPOMOCOMBI.

TpaHcHopT BEIECTB B KIIETKE.

JdemoncTpanum:

Hoptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®. Kpux, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenenieHne XHMHYECKHX 3JJIEMEHTOB B HEXUBOW mpuponae», «PacrpeneneHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuuet u cxemsl: «[leproauueckas TabIUIa XUMUYECKUX JIEMEHTOBY», «CTpOEHHE MOJIEKYJIIBl BOJBI»,
«buocunres 6enka», «CtpoeHue Moiekyisl Oenka», «CtpoeHue ¢epMmeHTa», «HykiIeMHOBbIE KHCIOTHL
JHK», «Crtpoenne monekyinbl AT®», «CTpoeHue syKapuoTHUECKON KIeTKn», «CTpoeHue XUBOTHOMN
KIeTKn», «CTpoeHne pacTUTEIbHON KIIETKH», «CTpOCHHE NMPOKApHOTHYECKON KIIETKW», «CTpoeHue saapa
KJICTKHN», «YTICBOALY, «JIMIIHUIBI.

OOGopynoBaHue: CBETOBOW MMKPOCKOI, O0OpyJlOBaHME [yl IPOBEIEHUS HAOIIOACHUN, W3MEpeHui,
HKCIIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTENBHBIX, ’KUBOTHBIX U OAKTEPUAIbHBIX KIIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGoparopHas padora Ne 1. «/3y4eHne KaTaIUTHIECKOW aKTUBHOCTH (DepMEHTOB (HA MPUMEPE aMHUIIa3bl
WJIN KaTala3bl)».

JlaboparopHast pabora Ne 2. «M3ydeHHe CTPOCHHS KIETOK PACTCHHM, JKUBOTHBIX W OaKTepuil MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. 7KusHeaesTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTabomu3M. AccuMuWIAnus (MJIACTUYSCKUH OOMEH) W AUCCUMUIISIUS
(oHEpreTUvecKrii 0OOMEH) — JIBE CTOPOHBI EAMHOIO Ipolecca mMeTradonu3Ma. Poiib 3aKOHOB COXpaHCHHS
BEILIECTB U SHEPIUH B IOHUMAHUU META00IHU3MA.

Tumbl oOMeHa BemiecTB: aBTOTpOo(dHBIA u TereporpodHbii. Ponb (epmeHTOB B 0OMEHE BEWIECTB H
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TemHOBass (a3pl (oTocuHTe3a. Peakumm QortocuHTesa. DPPEeKTUBHOCTD
¢orocunTe3a. 3HaueHue (HOTOCHHTE3a I )KU3HM Ha 3emuie. BnusHue ycnoBuil cpenbl Ha GOTOCUHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBbTYPHBIX PaCTEHUH.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepuu. 3HaYeHHE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

OHeprerudeckuii oOMeH B kieTke. PacienieHne BelecTB, BbIIEICHHE U aKKyMYJIUPOBAHUE SHEPTUU B
KJIeTKe. DTallbl 3HepreTudeckoro oomeHna. I'nmukonus. bpoxxenue u ero Buabl. KucnopogHoe okucnenue,
Wi KietoyHoe naepixanue. OxucnurensHoe (ochopunupoBanne. DPHEKTUBHOCTh SHEPTETHUECKOTO
oOMeHa.

Peakuun matpuuHoro cunte3a. I['enermueckas wuHpopmaums u JIHK. Peanuzauus renermueckoit
uHpopMaluu B KieTke. ['eHeTnueckuit koa u ero cBoiictBa. Tpanckpunius — marpuubslii cuare3 PHK.
Tpancnsus — O6uocuHTe3 Oenka. Jrtanbl TpaHcasnuu. KogupoBanue amuHokucior. Poias pubocom B
O6uocuHTe3e OenKa.

Hexknerounsie hopmbl sxu3Hu — BUpychl. Mctopus otkpbiTus Bupycos (/1. W. iBanoBckuii). OcobeHHOCTH
CTPOCHHUSI W XKHU3HEHHOTo IMKJIa BUpycoB. bakrepmodaru. bone3nu pacteHuil, )KMBOTHBIX U YEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummynoaedunura uenoseka (BUY) — BozOynurtens CIIM/a. O6pathas
TPaHCKPHIILIKS, peBepTa3a 1 uuTerpasa. [lpoduiaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUH.

JdemoncTpanum:

Hoprpets: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbl nutanusy, «Metabomuzm», «MUTOXOHIPHUSIY), «DHEPTeTHIECKU O0OMEH,
«Xnoporutacty, «Porocunres», «Ctpoenne IHK», «Ctpoenne u QyHkimonuposanue reHay, «CHHTE3
Oenkay, «'eHernmueckuit xoa», «Bupyce», «baktepumodarn», «CTpoeHrne W KU3HEHHBIA IUKI BUpYycCa
CIINda, 6akrepuodarar, «Permmmkanus JJTHK».

O6opynoBanue: Mozaenu-ammiukanuun  «Ynapoeane JHK w Ttpanckpunmmsy, «buocuHTe3 Oenmkay,
«CTpoeHue KiIeTkn», Moenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTtounslif muki, wim KU3HEHHBIM LUK KieTku. MHTepdasza m muto3. [Iporecchl, nmporekaroniye B
uHtepdaze. Permmukanms — peakmus marpuuHoro cuHte3a JIHK. Crpoenme xpomocom. XpoMOCOMHBII
Ha0op — KapuoTun. [IUNIOuIHBIN U ramIouIHbI XpoMOCcOMHBIe Habophl. Xpomatusl. Lluromornueckue
OCHOBBI Pa3MHOKCHHS U UHAMBUIYAJILHOTO Pa3BUTHS OPTaHU3MOB.



Henenune kierku — muto3. Craauu muto3a. [Iponeccel, TpOUCXOASIIME HA Pa3HBIX CTAIUAX MHTO3A.
buonornyecknii CMBICII MUTO3A.

[Iporpammupyemas rubens KJISTKU — aronTo3.

®DopMBl pa3MHOXKEHHSI OPTaHM3MOB: OECTojioe W TOJIOBOE. Buabsl Oecrosioro pa3MHOXKEHHS: NeJIeHUE
HA/JBOE, IMOYKOBAHHME OJHO- W MHOTOKIIETOYHBIX, CIOpPOOOpa30BaHME, BETETATHUBHOE pPa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYEHUE JJIs CETICKIINH.

[TooBoe pa3MHOKEHHE, €T0 OTIIHYHUS OT OECTIOIOrO.

Meiio3. Cranguu Mmeiiosza. Ilpoueccel, npoucxoasume Ha craausix menosa. [loBepeHue XpoMmocoM B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI U 3HaYEHUE MEN03a.

["ameTorenes — mporecc oOpa30BaHUsI MOJIOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE *Kene3bl: CEMEHHHKH U

auyHuKH. OOpa3oBaHME M pa3BUTHE IOJOBBIX KJIETOK — TaMeT (CHepMaTo30uj, SHIEKIeTKa) —
criepmaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHMsI SHLEKIETOK M crepMaTro3ouoB. OIioJoTBOpEHHUE.
[Taprenorenes.

WunuBunyanipHOEe  pa3BUTHE (OHTOTEHE3). OMOpPHOHAIbHOE pas3BuThHe (dMOpHOreHe3). OTtambl
SMOPHOHAIBHOTO PAa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpPYJsiusi, OpraHOTeHE3.
[TocTaoMOproHaNBHOE pa3BUTHE. THUIBI TOCTAIMOPHUOHATIBHOTO PAa3BUTHSL: MPSAMOE, HEMpsiMoe (JINYMHOYHOE).
Bnustaue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Pocrt u pazsutue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/INU PAa3BUTHSL.

JdemoncTpanum:

Tabmuipl 1 cxeMbl: «DOpMBI Pa3MHOKEHUSI OPTaHU3MOBY», «JIBOWHOE OMIIOJOTBOPEHHE Y IIBETKOBBIX
pacTtenuii», «BeretaTuBHOE pa3MHOKEHUE pacTeHUN», «/lenenue kietku dakrepuit», «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue xpomocombl», «Kierounbii nukim», «Pemmumkamus JHK», «Mwuto3», «Meito3y,
«IIpsiMmoe n HempsiMoe pa3BuUTHE», «['amMeToreHes y MIIEKONUTAIOMIMX M 4elloBeKa», «OCHOBHbIE CTaJAUU
OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30Mibl MIIEKONUTAIOLIETro», «SHleKieTka
MJIEKONIUTAIOIIET0», «KapuoKiHe3 B KJIETKax KOpelIKa JIyKa», MarHUTHas MOJIeb-anIuinKauus «/lenenue
kieTkny», Mmozens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHbIie U NpaKTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 3. «HaGmiomenne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOIpenaparaxy.

JlaboparopHas padota Ne 4. «M3yueHune cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsieacTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHetuku. Mcrtopust pas3BuTHs reHeTHKU. Poiib LUTONOTMHM U IMOPHUOJIOTHUU B
CTaHOBJICHUM TE€HETUKHU. BKian poccHUCKUX U 3apyOeKHBIX Y4YEHBIX B pa3BUTHE TE€HETHUKU. MeTojbl
FeHEeTUKH  (TUOPUAOJOTUYECKUM,  ITUTOTEHETUYECKUM,  MOJIEKYIsIpHO-TeHeTuueckuii).  OCHOBHBIC
T€HETUYECKUE MOHATHUSA. [ eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAcCJElOBaHUS IPU3HAKOB, YycTaHOBiIeHHble [. MengeneM. MoHorubpunHoe
CKpelIBaHue. 3aKOH €AMHO-00pa3usi TMOpHUIOB MepBoro mokosieHus. IIpaBuno poMuHHMpOBaHUS. 3aKOH
paciuenieHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOIO HacjeloBaHMsA IpHu3HakoB. lLluTorenernmueckue
OCHOBbl ~ JWTMOPUIHOTO  CKpELIMBaHUS. AHanusupyiouiee  CKpellrBaHUE. Ucnonb3oBanue
AHAJTU3UPYIOIIETO CKPELIMBAHUS JJIsl ONIPEIeNICHHsI TeHOTHIIa 0COOU.

CueruieHHOe HaclenoBaHue npu3HakoB. Pabora T. Moprana mo CIETUIGHHOMY HAacCJeIOBAaHHUIO TE€HOB.
Hapymenue cuenienus reHoB B pe3ysbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpUs HACJIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enernka noma. XpoMOCOMHOE ONpEENIEHNE T07a. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble
U TeTeporaMeTHble opraHnu3Mbl. HacienoBanue npru3HaKkoB, CHEIUIEHHBIX C MOJIOM.

W3menunBocTh. Buapl W3MEHYMBOCTH: HEHACIEACTBEHHas M HacielacTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHON M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON U3MEHUNBOCTH. BapuamoHHbIit
psan v BapuanMoHHas kpuBasi. HopMma peakuun npusHaka. KonnyecTBeHHbIE U KaU€CTBEHHBIE NMPU3HAKHU U
uX HopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

HacnenctBenHas, Wiud T€HOTHNUYECKas, W3MEHYMBOCTh. KoMOMHATHMBHAsT W3MEHYMBOCTh. Meio3 u
MOJIOBOM  TIpPOIlECC — OCHOBAa KOMOWHATHMBHOM HM3MEHUMBOCTH. MyTallMOHHAsT HW3MEHYUBOCTD.
Knaccupukanuss Myranwii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIC. YacToTa W TPUYUHBI MYTalUU.
Myrtarennbie (hakTopbl. 3aKOH TOMOJIOTHYECKHUX PAAO0B B Hac/IeICTBeHHOM n3meHunBocTy H. V. BaBumoga.



Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetnka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKA: M€HEaJOTMYECKHIA,
OJIM3HELIOBBIM, I[MTOTCHETUYECKHUH, OWOXMMHUYECKHH, MOJeKyIsipHO-reHeTnueckuil. CoBpeMEeHHOE
ONpeJleJIeHuEe T€HOTHIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHNE, T€HOTUITMPOBAHUE, B TOM YHCIIE C TTOMOIIBIO
[II1P-ananm3a. HacnencTBeHHbIC 3a00JICBaHMS 4YelIOBEKA: TCHHBIC OO0JIC3HM, OOJIC3HH C HACJICICTBCHHOM
MPEIPaCIONOKEHHOCTHIO0, XPOMOCOMHBIE O0sie3HH. ComaTHuecKue U reHepaTiuBHble MyTalui. CTBOIOBbIE
KJIeTKU. [IpUHIUTBL 3I0pOBOTO 00pas3a >KU3HH, JUATHOCTHKH, MPO(HIAKTUKH U JICYCHUS TCHETUYCCKUX
Oorne3nell. MeaUKO-TEHETUYECKOE  KOHCYJIbTHPOBaHHE. 3HAaYeHHE MEIUWLUHCKOM TEeHETUKH B
MPEIOTBPAIICHUH U JICUCHUU TEHETUIECKIX 3a00JICBAaHUH YeIOBEKa.

JdemoncTpanum:

[optpetsi: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. U.
Basunos.

Tabmuiel U cxeMbl: «MOHOTHOPHUIHOE CKPEIIMBAHWE W €ro IUTOTEHETHYeCKas OCHOBa», «3aKoH
paclleruieHusT M €ero LUTOTeHeTHYecKas OCHOBa», «3aKOH UHCTOTHI ramer», «JlurubpuaHoe
cKkpemuBaHue», «Llutomornueckue OCHOBBI JUTHOPUIHOTO CKpelnMBaHusA», «Meios», «B3aumoneiictue
aJUIeJIbHBIX TE€HOB», «l'€HeTMuecKue KapThl pPACTEHM, XUBOTHBIX M 4elloBeKay, «['eHeTuka mnoisay,
«3aKOHOMEPHOCTH HACJIEAOBaHMS, CLEIIEHHOTO C T0JIoM», «KapHOTUIIBI YeoBeKa U KUBOTHBIX», «BubI
U3MEHYUBOCTHY», «MoaudukannoHHas H3MEHUUMBOCTHY, «HacnemoBanue pesyc-dakropa», «l'eHeruka
TpYII KpoBu», «MyTalmoHHasi U3MEHUYUBOCTbY.

O6opynoBanue: MoAenu-anIuukanuu «MoHOTHUOpHUIHOE CKpelIuBaHuey, «HernonHoe 1OMUHUPOBaHUEY,
«durunbOpunHoe ckpermmBanuey», «llepekpéct XpomMocom», MUKPOCKON M MUKporpenapar «Jpo3oduiay
(Hopma, myTanuu (HOpMBI KPbUIHEB H OKPACKH Tena), repoapuii «I'opox moCceBHOM».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTUOPUTHOTO CKPELIUBAHUS Y
Ipo30(UIIEl Ha TOTOBBIX MUKPOIIpEnaparTax».

JlaboparopHas pabota Ne 6. «M3yuenue MoaupuKanoOHHONW U3MEHYMBOCTH, TOCTPOCHUE BapPUALIMOHHOTO
psAlla ¥ BapualMOHHOW KPUBOM».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuil y Apo30¢puibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[IpakTuueckas padbora Ne 2. «CocTaBiieHue 1 aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa M TMpoIlecC. 3apoxkACHUE CeNeKInu u aoMectukanus. Yuenue H. . BaBuiiosa o
HEHTPax MPOUCXOKICHUS U MHOTOOOpa3usi KyIbTYpHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS TOMAITHUX
KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METObl CEeNEeKIMH. MaccoBbI W WHAMBHAYAIBHBIM OTOOPHI B CENEKIIMH DPACTEHUN H
KUBOTHBIX. OIleHKa 3KCTepbepa. BIU3KOpOJACTBEHHOE CKpeIMBaHUE — HWHOpUIWHT. YucTas JTUHUS.
CkpeuBanue 4YHCTBHIX JHUHUNA. [eTepo3uc, wnu tubOpumHas cuna. HepoAcTBeHHOE CKpelIuBaHUE —
aytOopuaunr. OtmanénHas rulOpuamzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 W MOJdydeHHue
MOJIMIUIOUAOB. JJOCTHKEHUS CeIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHomorus kak oTpacib MPOW3BOJCTBA. ['€HHAss WHXKEHEpHs. DTamnbl CO3JaHUs PEKOMOMHAHTHOU
JHK u Tpancrennsix opranu3moB. Knerounas wHxeHepus. KieTouHble KynbTypbl. MUKpPOKJIOHAIBHOE
pa3sMHOXXeHHE pacTeHud. KIioHMpoBaHHWE BBICOKONPOMYKTHBHBIX CEIHCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dkonorudeckue u sTudeckue mpodiemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTAaHU3MBI.

JeMoHCcTpamu:

[Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. 1IBaHOB.

Tabmumpl W cxembl: KapTa «LIeHTpbI TPOUCXOXKIEHUS W MHOTO000pasusi KYJbTYPHBIX DPACTCHHII,
«[Topoapl JOMANIHUX >KUBOTHBIX», «CoOpTa KYyIbTYpHBIX pacTeHui», «OTnanéHHas TUOpHUIU3ALUY,
«Pabotel akanemmka M. ®. Hsanosay, «llomummonmus», «OO0LeKTH OHOTEXHOIOTMUY», «KileTodHEIE
KYJbTYpbI U KJIOHUpOBaHUe», «KOHCTpyrpoBaHHE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKH TIJIOJIOB U KOPHEIUIOAOB JWKUAX (OPM W KYJIbTYPHBIX COPTOB PACTCHHUIA,
repOapuii «CenbCKOX03UCTBEHHBIC PACTEHUS».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Oxckypcusi «OCHOBHBIE METOJbI U JIOCTHUKEHHUS CEJIEKIMU PAaCTEeHUH M JKUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIM YJacTOK, B TEIUIMYHOE XO3sCTBO, Jab0paTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. IBoIONMOHHASA 0HOJIOTHS.

[IpeanocelIku BOZHUKHOBEHUS SBOJIIOLIMOHHON TEOPUH. DBOJIOIHMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.
BiusiHue 3BONIOIIMOHHOM TeOpUH HA pa3BUTHE OMOJIOTMU U IPYTUX HayK.

CBuzerenbctBa 3BoJoLMU. [lameoHToNOrnyeckue: MOCIENOBAaTEIbHOCTh  IOSIBJIEHHMS BUJOB B
[aJICOHTOJIOTMYECKOM JIeTonKCcH, iepexoanble opMbl. buoreorpaduyeckue: cXoAcTBO U pasznuuue GayH u
(GJI0p MaTEPUKOB M OCTPOBOB.

OMOPHOJIOTMUECKUE: CXOJCTBA U pa3inyMsi SMOPHOHOB Pa3HbIX BUAOB IO3BOHOYHBIX. CpaBHHUTENIBHO-
AQHATOMUYECKHE: T'OMOJIOTMYHBIEC, aHAJIOIMYHbIE, PyJUMEHTapHbIE OpIaHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOACTBO MEXAHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX IMyTEeH y BCeX
OpraHU3MOB.

OpomonnonHas Teopus Y. [lapsuna. Ilpennocbulku BO3HUKHOBEHHUS JAapBUHM3MA. J[BHXKYIIHME CHIIBI
3BOJIONMHM BHIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKEHHE TIPM OTPAHUUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyLeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunreruueckas teopus 3Bomonuu (CTO) u e€ 0oCHOBHBIE TOJI0KEHUS.

Muxpossotonust. [Tomynsus kak e1uHULA BUAA U SBOJIIOLIUH.

JBmwxynme cuibl ((hakTophl) SBOIOUUU BUIOB B Mpupoae. MyTallMOHHBINA MPOIecC 1 KOMOWHATHBHAS
U3MEHYMBOCTb. [lonyssiroHHbIe BOIHBI U Apeild reHoB. M30masamust 1 Murpanus.

EcrecTBenHbIi 0TOOp — Hampasisronuil Gpakrop 3Boiroruu. @opMbl €CTECTBEHHOTO 0TOOPA.

[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOIOLMU. [IpruMepsl pucnocobaeHuii y OpraHu3MoB.
Apomopdo3bl ¥ UIHO-aJaNTALKH.

Bun u Bupoo6pazoBanue. Kpurepun Bupa. OcHoBHbIE (hopMbl BUA000pa3oBaHMs: reorpaduueckoe,
IKOJIOTHYECKOE.

MakposBomronus. PopMbl 3BONIIOLMU: (HIIETHUECKas!, JUBEPreHTHas, KOHBEPreHTHas, MapasuleibHasl.
Heob6patumocTtsb 3BOIIOLNH.

[IpoucxoxaeHne OT  HECHELMATM3UPOBaHHbIX  mpenkoB. Ilporpeccupyromas — crnenuaiuzanus.
AnanTuBHas paguays.

Jdemoncrpanuu:

Hoptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. HapBun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®.
Mronnep, A. H. Cesepuios.

Tabmuipe! 1 cxembl: «Pa3BUTHE OPraHUYECKOr0 MHUpa Ha 3eMiie», «3apoJIbIIIN TO3BOHOYHBIX KUBOTHBIX),
«Apxeonrepukc», «Popmbl O00prObI 3a cymiecTBoBaHHe», «EcTtecTBeHHBIH 0TOOpY», «MHOroobpasue
COpPTOB pacTeHuil», «MHoroobpaszue nopoj KUBOTHBIX», «[lomynauun», «MyTalmoHHass U3MEHYUBOCTbY,
«ApoMopdo3bl», «anoanantanuny, «OO0mas nerenepanusy», «JBuxymiue cuisl 3Boiouun», «Kapra-
cxema Mapmipyta nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIprucrnoco6ieHHOCTb
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIIHMS HACEKOMBIX C Ppa3IMYHBIMU THUIIAMU OKpAacKd, Ha0Op IJIOJOB U CEMSH,
kostekust «IIpuMepsl 3alUTHBIX NPHUCIIOCOONEHUHM Yy JKUBOTHBIX», MOAedb «OCHOBHbIE HalpaBICHUS
3BOJIIOIINMY, 00bEMHAsA MOIeTb «CTPOEHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

Buoreorpaduyeckas kapra mupa, KojuleKuus «DOpPMBI COXPaHHOCTH MCKONAeMbIX J>KUBOTHBIX U
pacTtenuii», monens anruiukanus «llepekpéct xpomocom», BiakHble Ipenaparsl «Pa3BuTrne HaCEKOMOTOY,
«Pa3Butue nArymkmny, Mukpornpenapar «/Ipozoduna» (Hopma, myTanuu GopMbl KPbUIbEB U OKPACKH TEJa).

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaGopatopHnas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pa6ota Ne 2. «OmucaHue TPUCTIOCOOJEHHOCTH OpraHM3Ma W €€ OTHOCHTEIBHOTO
XapakTepa.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE KU3HU Ha 3emie.

JloHayuHbIE TpEICTaBICHUS O 3apOKIACHUM >KU3HM. HayuHble THMIIOTE3bl BO3HUKHOBEHHUS JKU3HU Ha
3emute: aOUOreHe3 W MaHCIePMUs. XUMHUECKash IBOIOIHMA. AOMOTEHHBI CHHTE3 OPTaHMYECKUX BEIIECTB
U3 HEOPraHWYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKON 3BoNOLMHU. HadanbHble 3Tamsl
ouonornueckoir sBomornuu. [umoreza PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHUE NPOTOKJIETKH. [lepBbie KIeTKH U UX 3Bomonus. POpMUPOBAHUE OCHOBHBIX TPYIII JKUBBIX
OpPIraHU3MOB.



PasButne xusHu Ha 3emsie mo 3pam u nepuojam. Karapxeill. Apxelickass M IPOTEPO30MCKas 3pHI.
[Taneo3oiickass dpa u €€ Tepuoabl: KEMOPUUCKHI, OPJAOBHKCKHHA, CHUIypUUCKUH, JIE€BOHCKUH,
KAMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so3olickas 3pa u €€ nepruobl: TPUACOBbIN, IOPCKUNA, MEJTOBOM.

Kaiino3oiickas 3pa u €€ nepuoabl: MaJI€OreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepUCTUKA KJIMMaTa U Fe0JIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl dBOIIOLUN PACTUTEIIBHOTO U
KHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil W XKUBOTHBIX. [losiBIIeHMe, pacuBeT W BBIMUPAHHE TPYIII
JKUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaXeHHE HBOJMIOLUMU. OCHOBHBIE CHCTEMAaTHYECKHE TIPYIIIbI
OpPraHU3MOB.

OBoroLus YelloBeKa. AHTPOIOJIOTUs KaK Hayka. PazBuTue npencTaBieHUid O IPOUMCXOXKIECHNN YEJI0OBEKA.
Metonel m3ydeHus antpornoreHe3a. CXONCTBa M pa3iaudMs YEJIOBEKAa M JKMBOTHBIX. CHCTEMAaTHYECKOE
I10JIO’KEHUE YEJIOBEKA.

JBmwxyume cuibl (pakTopsl) aHTpororeHesa. HacneacTBeHHass H3MEHUYMBOCTh U €CTECTBEHHBIH OTOOD.
OO0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPy, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU DBOJIIOLMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBexk yMmenbld, YenoBek
IPAMOXOJAIMH, YenoBek HeaHaepTalIbCKul, YenoBek pa3yMHbI. HaxoKu MCKONIaeMBIX OCTATKOB, BPEMS
CYIIECTBOBaHMs, 00JIACTh paclpocTpaHeHusl, 00BEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BporeouHas (eBpasuiickas), HErpOo-aBCTPAJIOUIHASL
(3KBaTOpHUaNIbHA), MOHI'0JIOMIHAs (a3uarcko-aMepuKaHCcKas). Yeprsl IPUCIIOCOOIEHHOCTH
IpeJICTaBUTENIEN YEJIOBEUECKUX pac K YCIOBUSM cyllecTBOBaHUS. EnquHCTBO yenoBeueckux pac. Kpuruka
pacusma.

JdemoncTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmuublt u cxembl: «Bo3HukHOBeHHMEe CONHEYHOH cHCTEMBI», «Pa3BUTHE OpPraHWYECKOTO MHpPay,
«PacturenbHas kierka», «KuBoTHas kiuertka», «lIpokapuornueckas kierka», «CoBpeMEHHas CUCTEMaA
OpPraHu4ecKoro Mupa», «CpaBHEHHE AHATOMHYECKHX YepT CTPOCHHUS 4YeNOBEKa M YeIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOIMYECKMX HaXOJ0K IPEAKOB COBPEMEHHOIO YEIOBEKay,
«/lpeBHerune moan», «Ipesaue moan», «IlepBbie COBpEMEHHBIE JIIOAN», «UeI0BEYECKUE PACHI.

Ob6opynoBanue: Mynsku  «lIpoucxoxaeHue uyenoBekay (OHOCTbI aBCTPAIONHMTEKA, MUTEKaHTPOINa,
HeaHjepTaliblla, KpOMaHbOHIIA), CICHKU WM M300pa’keHUsI KAMEHHBIX OpYJHUil MepBOOBITHOIO 4YeIOBeKa
(kaMHHU-YOMIIEpHI, pyOuia, ckpebia), TeOXpPOHOJOrHUYecKas Tabnuna, Koaekus «DopMbl COXpaHHOCTH
MCKOIaeMbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Ipaktrueckas padota Ne 1. «M3ydeHne UCKOMAeMBbIX OCTATKOB PACTEHUHN U JKUBOTHBIX B KOJUICKITUSIX.

DKcKypeust «IBOJIONMS OPraHUYEeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIH WIIM KpaeBeauecKui
My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKkojorusi Kak Hayka. 3aJadd W pas3felibl AIKOJIOTMU. MeTonbl 3KOJIOTMYECKUX HCCIIEIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl 0O0uTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue ¢akropsl. Kimaccupukanus sKonorudyeckux (pakropoB: abOMOTHUECKUE, OMOTHYECKUE U
aHTponoreHHsle. JleficTBrE IKOIOTHYECKUX (aKTOPOB HA OPraHU3MBI.

AbGuoTnueckue (QaxkTOpbl: CBET, TeMIleparypa, BIaKXHOCTb. @otonepuonusM. Ilpucnocobnenus
OpraHM3MOB K JIEUCTBUIO a0noTHYecKuX (pakTopoB. buonoruueckue puTMel.

Buotnueckue pakropsl. Buasl OMoTHYECKUX B3aMMOJIEHCTBHI: KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U
ero gopmsl. Ilapasutusm, koomnepamus, MyTyaiu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHne OMOTUYECKHX B3aUMOJCHCTBUI /ISl CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAaKTEPUCTUKH nonyasauud. OCHOBHBIE TOKAa3aTENW MOMYJSALUU: YUCIEHHOCTD,
IUIOTHOCTb, POKJIa€MOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. JMHaMUKa YMCIEHHOCTU MOMYJSALUUA U €€
perymsuus.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, 3. I'ekkens.



Tabmuubr u cxemsl: Kapta «[Ilpupomnbie 30HBI 3emun», «Cpenbl OOHTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynaunn», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH MOMYISIIUK WHQY30pUH-
Tyenskuy, «Ilummessie nenm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorundeckrne 0COOEHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHUS».

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuyeckas padora Ne 2. «[loacy€r IIIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo0OmecTBa U IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBo  opranm3mMoB — OworeHo3. CTpyKTypsl OWOIICHO3a: BHJIOBasi, IMPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okonornyeckne cuctemsl (3xocuctemsl). [lonsarue 06 skocucreme u GuoreoreHo3e. OyHKIIMOHAIBHbIE
KOMIIOHEHTBI 3KOCHCTEMBI: MPOJYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BeHIECTB U MOTOK
HEPTUu B JKocucreMme. Tpoduueckue (MMIIEBBIE) YPOBHHM HKOCHUCTeMBI. [luieBble Ienmu U CETH.
OcHOBHBIE TOKA3aTeNIM 3KOCHUCTEMBI: Omomacca, MPOAYKIHs. DKOJIOTMYECKHWE MUPAMUIIBI: MPOAYKIUH,
YHCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISIMS, pazBuTthe. Cykieccusl.

[TpupoaHbIe 3KOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWHOTO WU IIUPOKOIUCTBEHHOTO
aeca.

AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBbI. brojornueckoe U X03gHCTBEHHOE
3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycroitunBocTH skocucteM. CoxpaHeHHe OHOJIOTHYECKOro pa3sHooOpas3us
Ha 3emIie.

VYuenne B. U. Bepuazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. JKuBoe BeIecTBo u
ero Qgynkmuu. OcoOeHHOCTH OHMOChEephl Kak TI00aJbHONH KOCHUCTEMBI. J[MHAMHUYECKOEe paBHOBECHE U
oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriieponaa, a3oTa). 30HaJbHOCTh
6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenmoeuectBo B Oumochepe 3emum. AHTpomoreHHble wu3MeHeHHs B Owocdepe. [mobanbpHBIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHuE MPUPOJIBI U ueroBedecTBa. CoxpaHeHue Onopa3HooOpa3us Kak OCHOBA YCTOMYHUBOCTHU
6uocdeprl. OcHOBa palMOHAIBHOIO YIPABICHUS MNPUPOJHBIMH pPECypcaMM M HUX HCIIOJIb30BaHHE.
JlocTrkeHust OMOJIOTHH M OXpaHa MPUPO/IBL.

Jdemoncrpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.

Tabmuuel u cxemsl: «Ilumeble nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoansie coolmiecTBay,
«lUenmn  mwmranHus», «Okojormueckas —nupamuna», «bumochepa w  dyenmoBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO Jeca», «JKocucTeMa XBOHHOro Jjeca», «buouneHo3 BogoéMay, «ATpOIEHO3»,
«IIpumepHBIE aHTPOIIOT€HHBIE BO3ACHCTBUS HA IPUPOAY», «BakHEeNIIe NCTOYHUKH 3arpsA3HEHUS BO31yXa
U TPYHTOBBIX BOf», «llouBa — BakHe#as cocTaBistonas ouocdepsl», «DakTopbl Aerpajaluyu MOYB»,
«ITapuukoBbiii 3 dexT», «DakTopbl PaTUOAKTHBHOTO 3arpsisHeHUs Ouochepw», «OOmas CcTpykTypa
o6uocheprr», «PacnpocrpaneHue xXu3HU B Ouocgepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyrosopor
yraepojia B 6uocdepen, «KpyroBopor azota B Ipupoe».

Ob6opynoBanue: Mojenb-anmuKanus « Tunuaneie 6MOLEHO3bI», repbapuil «PacTurenbHble COOOIECTBAY,
Koiekuuu «buoneHos», «BpemuTenun BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KYIBTYp», TrepOapuu H
KOJUJIEKIIMM PAaCTeHUH M KMBOTHBIX, MPHHAIEKALINE K Pa3HbIM SKOJIOTMYECKUM TIpYyIIaM OJHOTO BUAA,
Kpacnas xnura Poccuiickoit @enepanum, n300paxeHUsI OXpaHsIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 BUOJIOTHUN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHNA

Cornacno ®I'OC COO, ycranaBnuBarOTCA TpPeOOBAaHUS K pe3yabTaTaM OCBOCHHS OO0YYarOIIUMHCS
IPOTpaMM CPEIHEro 00mIero 00pa3oBaHus: INYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe€3yJlbTaTOB OCBOEHHUs IMpeameTra «bHOIOTHs» BBIACIEHBI CIEAYIOLINE
COCTABJISIFOLIME: OCO3HAHHUE OOYUYaIOIIMMUCSI POCCUMCKON Tpa)KJaHCKONW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIPEIEICHHII0, HAIMYME MOTHUBALMU K O0y4eHHI0 OHoJoruuy,
[[eJICHAIPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEKJIEHHUM JMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH H
UCTOPUYECKHUX TPaJULIUN pa3BUTHSA OWOJIOTMYECKOTO 3HAHHUS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOLIUXCS
PYKOBOJACTBOBATHCSA B CBOEH JIEATEILHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MPUCYIIIUMHU CUCTEME
OHOJIOrNYeCcKOro 00pa3oBaHusl, HAIMYUE IKOJIOTUYECKOTO MPAaBOCO3HAHMSI, CIIOCOOHOCTU CTABUThH LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndHOCTHBIE pe3yNnbTaThl OCBOEHUS mpeamera «buonorus» noCTHraoTCs B €IUHCTBE Y4eOHOU U
BOCITUTATEILHON JESITEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHHUCKUMH COIUOKYJIBTYPHBIMH,
UCTOPUYECKHUMH M JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHM, MPHUHATHIMH B OOIIECTBE NpaBUIaMU U
HOpPMaMH TIOBEACHHUS M CIOCOOCTBYIOT IpOIlECCaM CaMOMO3HAHHWSA, CAMOBOCIIUTAHMS M CaMOpa3BUTHA,
pPa3BUTHUSL BHYTPEHHEHN MMO3UIUHU JUYHOCTH, MATPUOTU3MA, YBAKECHHS K 3aKOHY M IIPaBOMOPAIKY, YEIOBEKY
TpyJla U CTapuIeMy TOKOJICHHUIO, B3aUMHOTO YBaXXEHHUS, O€PEKHOTO OTHOIIEHUS K KYIbTYPHOMY HACJIECIUIO
U TpaJULMSIM MHOTOHAllMOHANIBbHOTO Hapoaa Poccuiickoit deaepannn, Ipupoe U OKpYKarolen cpese.

JlngHOCTHBIE PE3yNbTaThl OCBOEHUSI YUeOHOTrOo mpeamMera «buonorusy JOJKHBI OTpaxaTh TOTOBHOCTh U
CIIOCOOHOCTh 0OYYAIOIIUXCS PYKOBOJACTBOBATHCA CPOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JUYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpPUEHTALIMM, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX
TPaJIMLIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIecTBa, pacHIMpEHUE KU3HEHHOTO OIbITa U OIbITa
JESATETLHOCTH B TIPOIECCE peaii3allii OCHOBHBIX HANPABJICHHUN BOCIHUTATEILHOU JEATEIHHOCTH, B TOM
YUCJIE B YAaCTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKONW TO3UIMHM OOYYaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO dYIieHA
POCCHICKOTO 00IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATETLHOCTH TMPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUH
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOTHEHUU OMOJIIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBJICHHSM COBPEMEHHOM KHU3HU U
OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O B3aUMOJIEHCTBHUS JIIOJEH C
pa3HbIMH YOKACHUSIMH, KYTbTYPHBIMU IIEHHOCTSIMHU M COI[UAIBHBIM MOJI0XKEHHEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS y4EOHBIX, MO3HABATEIBHBIX W
UCCIIEIOBATENILCKUX 3a7ad, YBAKUTENHHOTO OTHOIICEHHS K MHEHHUIO OIIMOHEHTOB MpPH OOCYXICHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K T'YMaHUTApPHOU U BOJOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh POCCUHUCKON TPaKIAHCKOW HWIACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K CBOEMY
Hapoxdy, YyBCTBa OTBETCTBEHHOCTH Tepen PoauHON, TOpIOCTH 3a CBOM Kpai, CBOKO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHATIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACIIECIUIO M MaMSATHUKAM TMPUPOJBI, TOCTHXeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OIICHUBAThH BKJIAJI POCCHMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAaHUS
3HaueHUs! OMOJIOTHH B MMO3HAHUH 3aKOHOB MPHUPOJBI, B )KU3HH YEIIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiiuTe OTedecTBa, OTBETCTBEHHOCTh 32 €0 CYAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUIICKOT0O HApO/Ia;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;



CIOCOOHOCTh OLIEHUBATh CUTYaLMIO U NMPHUHUMATh OCO3HAHHBIE PEIICHUs,, OPUEHTUPYSICh HA MOPaJbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM DPOJUTENSAM, CO3JIAHHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O IPHUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIMAIMU HapooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOIO W TEXHHYECKOTO TBOPUECTBA,
cropTa, Tpy/Ja, 0OIeCTBEHHBIX OTHOIICHUI;

IIOHUMAaHUE HYMOLMOHAJIBHOI'O BO3IEUCTBUSA KUBOM IPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHHE MPOSBIATh KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, (GOPMUPOBAHMS KYJbTYPbl 3A0POBbSi MW 3MOLMOHAJIBLHOIO
Os1aromosy4usi:

NOHMMAaHUE M peaju3allus 3J0pOBOro U 0e30macHoro odpasa KHU3HU (310pOBOE MUTAHHUE, COOIIOICHUE
TUTUCHUYECKUX TPABUII U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHATHIA M OTIbIXA, peryiisipHas (pu3nvecKas
AKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DH3HMUYECKOMY
U TICUXUYECKOMY 3710POBbIO;

MOHMMAaHWE LIEHHOCTU TMPaBWJI WHIMBUIYaIbHOTO U KOJUJICKTUBHOTO O€30MAaCHOTO TIOBEJIEHUS B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

OCO3HAaHHE TOCJIEACTBUNA M HENPHUATHS BPEAHBIX MPHUBBIYEK (YHMOTPEOIEHUS alKOrois, HApPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYL0JII00UE;

TOTOBHOCTb K aKTUBHOM JESATENbHOCTH TEXHOJIOTMUYECKON U COLMaIbHONU HAMpaBICHHOCTH, CIIOCOOHOCTh
MHULUUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHIATH TAKYIO JAESITEIbHOCTD;

MHTEpEC K pa3IU4HbIM cdepaM MpodeccHoHalbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH
BBIOOp Oymymiei mpodeccuu u pean30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TIJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUU BCEH )KU3HU;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKH 11€7eCO000pa3HOe OTHOUIEHHWE K MPHUPOJAE KaK MCTOYHMKY XXM3HU Ha 3emie, OCHOBe eé
CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOM KYJIbTYphl: NPUOOpETEHHE OIbITa IJIAHUPOBAHUS IMOCTYNKOB H
OLIEHKH MX BO3MOJKHBIX IOCIIEACTBUN JUIsl OKPYXKAIOIIEH cpebl;

0CO3HaHME INI00ATBHOTO XapaKkTepa 3KOJOrMYECKUX Mpo0sIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCHOJIB30BaTh MpHOOpeTaeMble IPU U3yYEHUU OMOJIOTMH 3HAHMSI M YMEHHUS IIPU pelIeHUun
npoOJeM, CBA3aHHBIX C PpaIMOHAIBHBIM IPUPOJOIOIB30BaHUEM (COOMIOZCHNE NpaBUI TOBEICHUS B
IpUpOJie, HANpaBICHHBIX Ha COXPAHEHHWE PAaBHOBECHUS B D3KOCHUCTEMaX, OXpaHy BHJIOB, 3KOCHUCTEM,
o6uocdepsl);

AKTUBHOE HENPUATHE JIECWCTBHUI, NPUHOCSAIIMX BpEI OKPYXKAKIIEH MPUPOAHON Cpene, YMEHUue
IPOTHO3UPOBATh HEOJATONPUSATHBIE HKOJOTHYECKHE TOCIEACTBHS MpeANpUHUMAeMbIX JeHCTBUHA U
peoTBpallaTh UX;

HaJIMYUE PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTHYECKOW KYyJIbTYpbI, OIbITa AESITEIBHOCTH
9KOJIOTHYECKOM  HAaIllpaBJIEHHOCTH, YMEHHUS  pPYKOBOJICTBOBaTbCSI ~HMMHU B  II03HaBaTEIbHOM,
KOMMYHHUKaTUBHOW U COLMAJIBHOW IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOW JESATEIBHOCTH
9KOJIOTHYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd W
OOIIeCTBEHHON NpPAaKTUKH, OCHOBAHHOTO HA JMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKOM KYJIbTYpPbl KaK CpEACTBAa B3aUMOACUCTBHUS MEXIY
JIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHHue crenu(ukr OMOJOTMM KaK HAayKH, OCO3HaHUS €€ poju B (POPMHPOBAHUHU DPALMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS OO0 OKPYXKAIOLIEM MHpE KaK O €IUHCTBE
OpUPOBI, YeloBeKa M 0OIIecTBa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH NpodsieM
COXpaHEHHUs MPUPOTHOTO PABHOBECHS;



yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsI COBPEMEHHOM LMBUIM3ALMU: 00ECIIeYeHUsI HOBOTO YPOBHS
pa3BUTHUS MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OHOTEXHOJOTUH, CIIOCOOHBIX pelaTh PECypCHBIE
npoOJIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA ITyTeH BBIXOJA M3 IJI00AJBHBIX AKOJOTHUECKUX NpoOIeM U
ofOecrieyeHUs TMepexoJa K YCTOMYMBOMY pa3BUTHIO, PAaIlMOHAIBHOMY HCIIOJIB30BAHUIO TNPUPOIHBIX
pecypcoB 1 (POPMUPOBAHHIO HOBBIX CTaH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUHM OHOJOTMYECKUX 3HAHMHA B LIEJSAX IMOBBIIIEHUS OOIIEH KYJIbTYpHI,
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4acTH  (PyHKIMOHAIBHOM TI'PaMOTHOCTH
obOyJaronuxcs, GOpMHPYEMOU MPU U3yUEHUN OMOJIOTHH,

NOHMMaHHUE CYIIHOCTH METOJIOB ITO3HAHMS, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TOJydaeMble 3HAaHUS U1 aHalM3a U OOBSCHEHUS SBICHUN OKpPYXKAIOIIEro Mupa H
NPOUCXOAIINX B HEM HM3MEHEHUI, yMEHHUE JenaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
(akTOB M UMEIOIIUXCS IaHHBIX C IIEJBIO MOJIyUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS ISl PELICHUs IPOoOJIeM B peabHbIX
YKU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME L[EHHOCTH HAYYHOW  JESATEIBHOCTH, TOTOBHOCTh OCYHIECTBISTH IMPOEKTHYIO H
HCCJIEIOBATEIbCKYIO ACSITENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M C€amMOOOpa30BaHUIO, K AaKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yiabTaTbl OCBOEHUSI yueOHOro mpenmera «buojorus» BKIIOYAIOT: 3HAUUMBIE IS
(bOpMUPOBAHUS MUPOBO33PEHUS O0YUAIONINXCS MEKIUCIUTUTMHAPHBIC (MEKIPEIMETHBIC) OOIICHAYYHBIC
MOHSTHSI, OTpPaXKarolHe IEeIOCTHOCTh HAYYHOHW KapTUHBI MHpa M CHeuu(HUKy METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, ABJICHUE, MPOIIECC, CUCTEMA, HAYIHBIN (akKT,
NPUHIINI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeOBaHHe, HAOII0JIEHUEe, H3MEepeHue,
OKCIIEPUMEHT W JIPYTHX), YHUBEPCAIbHBIC ydeOHBIC JCUCTBUS (TIO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,
perynaTuBHbIE), obecneuuBarone GopMUpoBaHHe (QYHKIIMOHATHHOW TPaMOTHOCTH U COLMATBHOU
KOMITETCHIIUH 00yJaronmxcs, CIIOCOOHOCTH 00yJaronmxcs HCIIOJIh30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHWS W YHHUBEpCalbHbIE YydeOHble JIEHCTBUS B
IIO3HABATEJILHON U COLIMAIIBHON ITPaKTHUKE.

MeranpenmeTHble pe3yiabTaThl OCBOEHUS TMPOTpaMMbl CpPEIHEro oOIIero oO0pa3oBaHUs JOJKHBI
OTpaXKaTh:

OBi1ageHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaIHU3UPOBATH MPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOEHWUHU 3HAHUW MPUEMBI JOTUYECKOTO MBIIUICHHS (aHaIM3a, CHHTE3a, CPAaBHEHUS,
KJaccu(pUKaluu, 0000IIeHN), pACKPBIBATh CMBICIT OMOJOTHYECKUX MOHSTUN (BBIACISTh UX XapaKTEpHBIE
MPU3HAKH, YCTAHABIIMBATH CBSI3H C JIPYTUMU MTOHSATHSIMH ),

ONpeNeNsaTh LEeTu JEATEIbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUM HMX JOCTHKEHHUS, COOTHOCUTH
pe3yAbTaThI IEATETLHOCTH C TIOCTABJIICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOIOTHYECKHE TOHITHS ISl 0ObCHEHUS (DaKTOB U SIBJICHUN KUBOU MTPUPOJIBI;

CTPOUTH JIOTHYECKUE pPACCYKIeHUs (MHIYKTUBHBIC, [EAyKTUBHBIE, TIO AaHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH ¥ TMPOTUBOPEUHsT B PACCMATPUBAEMBIX SIBICHUSIX, (HOPMYIHUPOBATH BBIBOIABI U
3aKJTIOUCHNS,

MPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEJCTBA ISl MPEICTABICHUSI CYIIECTBEHHBIX CBSI3€l M OTHOLIEHUN B
M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUYHI PAa3HOTO POJIA, BBISIBICHHBIX B Pa3IMYHBIX
WH(OPMAIIMOHHBIX UCTOYHUKAX;

paspabaThiBaTh IIJIaH pEHICHHS TPOOJIeMBI ¢ YYETOM aHaIM3a HWMEIOIMIMXCS MaTepUATbHBIX |
HEMaTepHalIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JICATEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IICJISIM, OLICHUBATh PUCKH
MOCJIE/ICTBUM JIEATETbHOCTH;

KOOPJMHHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSAX PEAIbHOIO, BUPTYaIbHOTO M KOMOMHMPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.



2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:

BJIAJCTh HaBbIKAMU Y4E€OHO-HCCIEI0BATENbCKON M MPOEKTHOM AEATENbHOCTH, HAaBBIKAMU pa3pelleHUs
npo0JeM, ClIoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOIOB PEIICHUS MPaKTHYECKUX
3ajiay, IPUMEHEHHIO Pa3IMYHBIX METO/I0OB IIO3HAHUS;

UCIIOJIb30BaTh Pa3/IMYHbIE BBl JIEATEIBHOCTH [0 MOJYYEHHIO HOBOIO 3HAHHUA, €r0 HMHTEpIpEeTaluH,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B YYEOHBIX CHUTyallUsX, B TOM 4YMCJIE€ IPU CO3JaHUU Y4eOHBIX U
COLIMAJIbHBIX IPOEKTOB;

(opMHpOBATh HAYYHBII THUIl MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJOIMEN, KIIOUYEBbIMU MOHATUAMU U
METOJaMH;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHbIE 33Jayd B 00pa30BaTENbHON AEATENbHOCTH M >KU3HEHHBIX
CUTYaIHAX;

BBISBIISATh IPUYUHHO-CIIECTBEHHBIE CBSI3U M AKTYyaJIM3UPOBaTh 3a/1auy, BbIABUIaTh TUIOTE3Y €€ pelieHus,
HaXOJUTh AapryMEHThl JUIsl JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHMM, 3a/laBaTh IapamMeTpbl U KPUTEPUU
peLeHus;

AQHAIN3UPOBATh IOJYYEHHBIE B XOJI€ pEUICHHs 3aJaud pe3yJbTaTbhl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIAATh  II€JICHANpaBJIEHHbIH IOUCK IEpeHoca CpPeiCcTB M CHoco0OB  JIeHCTBHA B
po(heCcCHOHATLHYIO CPEy;

YMETb MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO U MIPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBBIE UJI€U, IPEJIaraTh OPUTMHAIbHBIE ITOIX0/Ibl U PELIEHUs, CTABUTh IPOOJIEMBI U 33/1auH,
JIOTTYCKAIOILIUE aJIbTEPHATUBHBIE PELICHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3JIUYHBIX HCTOYHHMKAX HWHPOpManuu (TeKcTe y4eOHOTro NOocoOus, HaydHO-
HOIYJISIPHOM JInTepaType, OMOJOrMYECKUX CIOBapsX WM CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHbIX, B
WnTepnere), ananmu3upoBaTh HHOOPMAIMIO pa3IMYHBIX BHUJOB M (OPM MPEIACTABICHUS, KPUTHUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

bopMyIUpOBaTh 3aMpOChl U MPUMEHITh PA3IUYHBIE METOABl MPU TMOUCKE M O0TOOpe OUOIOTHYECKOM
uHpOpMaLuu, HeOOXOAMMOM [T BBIMOIHEHUS YUeOHBIX 3a1a4;

npuodperaTh OTIBIT HCIIOJIb30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTHBHOT'O UCIOJIB30BAHUS PA3IUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY Ipe/ICTaBICHUs OMOJIIOrMYECKO HHPpOpMAIUH (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAaY4HBIH SI3bIK B KAuyeCTBE CpPEJACTBA MpU padore c Ouosornyeckoil uH(poOpMaluen:
OPUMEHATh XUMUYECKHe, (pu3nueckue u MareMaTHYecKhe 3HAKW M CHUMBOJIBI, (GopMysbl, abOpeBHarypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATJISAHOCTH;

BJIAJICTh HAaBBIKAMU PACMO3HABAHUS U 3alUTHI MH(OpMAIK, HUHPOPMALMOHHOM O€30MaCHOCTH JIUYHOCTH.

Osgiiajienne YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU J1€HCTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKALIUK BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B AMAJIOTE WM JUCKYCCUU
[0 CYHIECTBY 0OCyXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHHUS OTHOCHTEIHHO
BBIMIOJIHEHUs TpeAsiaraeMo 3aJaud, Y4YUThIBATb HWHTEPECHl M COTJACOBAHHOCTb IMO3ZMLIMNA APYTUX
YYaCTHHUKOB JIMAJIOra WK AUCKYCCHUN);

pacno3HaBaTh HeBepOajbHBIE CpeACTBa OOILIEHHUS, MOHMMAaTh 3HAYeHHE COLMAJIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HHUKHOBEHUS KOH(MJIMKTHBIX CHTyallMd, YMeTb CMsrdatb KOH(JIUKTBI U BECTH
MEPETOBOPHL;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUs IPYrux Jojei,
IPOSBIISATh YBAXUTEIbHOE OTHOILIEHHE K COOECEIHHKY M B KOpPpeKTHOW (opme (OopMyIupoBaTh CBOU
BO3PaXEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHUMaTh W MCIOJb30BaTh IPEUMYIIECTBA KOMAaHAHON M HMHIMBUAYAJIbHOW pabOThl NpU peIIECHUU
Ouonornyeckoir  mpoOieMbl, OOOCHOBBIBATH  HEOOXOIMMOCTh TNPUMEHEHHUS TPYNIOBBIX  (opMm
B3aMMOJICHCTBUS TIPH PEUICHNN yueOHOM 3a1auH;



BBIOMPATh TEMaTHKy M METOJbl COBMECTHBIX ICHCTBUH C y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJ0T0 4JieHa KOJIJICKTUBA;

NPUHUMATh LIETH COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH NEHCTBUSA MO €&
JOCTHKEHUIO: COCTABIIATH IUIaH JIEHCTBUH, paclpeessiTh POJid ¢ Y4ETOM MHEHUH y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KayeCTBO CBOEro BKJaJa M KaXJAOro YYacTHHKA KOMaHAbl B OOHIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE NMPOEKTHI, OICHUBATh WAECU C MO3UIIMHA HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHYECKOM
3HAYMMOCTH;

OCYIIIECTBIISITH TO3UTUBHOE CTPATETNYECKOE MOBECHUE B PA3IMUHBIX CUTYALUsX, TIPOSBISATH TBOPUECTBO
¥ BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMH PeryJ/JsiTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS JJISl BBISIBIICHUS IIPOOJIEM U UX PELICHUS B )KU3HEHHBIX M Y4eOHBIX
CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMUYECKUX 3HAHUU IEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX JCHCTBUSIX U
MOCTYIKAX 110 OTHOIICHHUIO K )KUBOH MPHUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENBHYIO JEATEIbHOCTh, BBISIBIATH MPOOJEMbI, CTaBUTh U
dbopMyIUpoBaTh COOCTBEHHBIC 3a/1a4K B 00pa30BaTEIIbHON JACSITEILHOCTH U )KU3HCHHBIX CUTYaITUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PElIeHUs] MPOOJIeMbl ¢ YYETOM HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTCHU;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacmmpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATH MTPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKON SPYAMIMH B Pa3HbIX O0JACTSIX 3HAHUIA,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBCHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTH KOPPEKTHBBHI B JESTEIHHOCTH, OLIEHHUBATh COOTBETCTBHE
pE3yJIbTATOB LIENISAM;

BJIAJETh HABBIKAMU IIO3HABATENbHOW pe(IeKCMr KaK OCO3HAaHUS COBEpIIAEMBIX JICHCTBHH W
MBICIIUTENBHBIX POIIECCOB, X PE3yIbTATOB M OCHOBAHUH, UCIOIB30BATh MPUEMBI peIIEKCUU JJIs1 OLEHKU
CHUTYyaIllH, BBIOOpA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JJPYTUX MIPH aHATTU3E PE3yJIbTaTOB JICATEIbHOCTH;

3) npuHATHE CeOs1 U APYIrUX:

NpUHUMATH ce0s1, TOHMMasi CBOM HETOCTATKU M IOCTOWHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

pU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIMH APYroro YeJIOBeKa.

IHPEAMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHHs mporpamMMbl COO mo Ouonoruu Ha 0a30BOM ypOBHE BKIIIOYAIOT
cnenuduaeckue s yaebHoro npenmera «buonorusy» HaydyHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUH 1O
OCBOGHHUIO, WHTEPIPETAlMH U TMPEOOpa30BaHUI0 3HAHHMA, BHUJBI JIEATEIHHOCTH MO MOIYYEHHUIO HOBOTO
3HAHUS U TPUMEHEHUIO 3HAHWW B PA3IUYHBIX yUYEOHBIX CUTYyallMsIX, a TaK)K€ B PEATbHBIX KU3HEHHBIX
CUTYyaIlUsIX, CBSI3aHHBIX ¢ OWoiorueil. B mporpamMmme mpeaMeTHbIe pe3yiabTaThl MPEACTABICHBI MO ToJaM
00yJeHwusI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamMera «buonorus» ¢ 10 knacce NOIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HaYK,
B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KApTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS, O
BKJIaJIc POCCHHCKMX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTUH, (DYHKIIMOHAIBHON
TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHMS )KM3HEHHBIX 3a/1a4;



YMEHHUE PaCKpbIBaTh COJIEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB W TIOHSATUH: JKU3HB, KIIETKA, OPTaHU3M,
MeTabonm3M (OOMEH BEIIeCTB M TPEBPAIICHHE DJHEPrHHU), TroMeocTa3 (CaMOperyJsius), ypOBHEBas
OpraHu3aIys JKUBBIX CHCTEM, CAaMOBOCIIPOU3BeNIeHHE (PEMPOAYKIHS), HACIEICTBEHHOCTh, N3MEHUYNBOCTb,
POCT U pa3BUTHE;

yMEHHUE U3J1aratb OMOJOTHYECKUE TEOpUH (KIeTOYHAs, XpOMOCOMHAs!, MyTallMOHHAsA, IEHTPaJIbHAs J0TMa
MOJIEKYJIIpHO#M Ouosorun), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KyIbTypHbIX pactenuii H. WM. BaBuinoBa), ompenensTb TpaHULBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METO/IaMU HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOACHNE W ONMHMCAHHUE KHUBBIX CHCTEM,
IPOLECCOB U SBJICHWM, OpraHu3alusi U MpOBEJCHHE OHOJOTMYECKOTO HKCIIEPUMEHTA, BBIIBUKECHUE
THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE IOIYYCHHBIX
pe3yJbTaTOB, HWCIOJIb30BAHHBIX HAy4YHBIX IOHSATHH, TEOpUH M 3aKOHOB, yMEHHUE JejaTh BBIBOABI Ha
OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJCNIATH CYIIECTBEHHbIE MPU3HAKN BUPYCOB, KJIIETOK MTPOKAPUOT U 3YKAPHUOT, OJJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOCHHOCTH IPOIECCOB: 0OOMEHa BEILIECTB M IPEBPAIICHUS HHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTUYECKOro OoOMeHa, XEMOCHHTe3a, MHUTO03a, Melo3a,
OILJIOJIOTBOPEHHMSI, PA3MHOKEHUS, UHANBHyaTBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE NPUMEHATH MOJy4YeHHbIC 3HAHUS ISl OOBSCHEHUS OMONOTUYECKUX MPOIECCOB M SBICHUM, AJs
NPUHATHS PAKTHYECKUX PEHICHUH B MOBCETHEBHOW KU3HM C LEJIbI0 0OecredeHus: 0€30IacHOCTH CBOETO
3I0POBbS U 3/I0POBbS OKPYXKAIOMIMX JIIOJEH, COOM0OIEHUSI HOPM TPAMOTHOTO MOBEICHUS B OKpY>Karolei
NPUPOIHON Cpeze, MOHUMaHHe HEOOXOJMMOCTH HCIOJIB30BAHUS JTOCTH)KEHUI COBPEMEHHOW OHOJOTHU U
OMOTEXHOJIOTHH JJIsl pAIlMOHATIBHOTO MPUPOAONOIB30BAHUS;

YMEHHUE peIIaTh JIIEMEHTAPHBIE TE€HETHYECKHE 3aJaud Ha MOHO- W JWTHOPHIHOE CKpEIIMBaHHE,
CICTUIGHHOE HACJEeIOBAaHUE, COCTABIATH CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS JUIsl TpeAcKa3zaHus
HaCJIeIOBaHMS TPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBINOJNHATh JIA0OpaTOpHBbIE U MpaKTUYecKHue padoThl, COOMIOAATh MpaBuUia HpH padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKU OLEHMBAThb M MHTEPIPETUPOBATh HH(POPMAIUIO OHMOJOTHMYECKOTo COJEpKaHUS,
BKITIOYAIOIYIO TICEBIOHAYYHbIE 3HAHHS W3 PA3IMYHBIX MCTOYHHKOB (CPEACTBa MAcCOBOW HMH(OpMAIIHH,
HAY4YHO-TIOMYJISIpHbIE MaTepUalibl), ITHUECKHUE AaCIEKThl COBPEMEHHBIX MCCIIEJOBaHUN B OHOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaThb COOCTBEHHBIE IUCHMEHHBIE U YCTHBIE COOOILIEHHs, 0000m1as OUOIOTHYECKYIO
UHPOPMAIINIO U3 HECKOIBKMX MCTOYHUKOB, TPAMOTHO MCIOJIh30BATh MIOHATHWHBIN ammapar OHOJIOTHH.

[TpeameTrHble pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh!

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE W POJIM OMOJIOTHH B CHCTEME HayJYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (pOpMHUPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPAa M HAY4YHOTO MHPOBO33PEHUS, O
BKJIaJIE POCCHUUCKMX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUH, (DYHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBEKa /ISl peIlleH!s] )KU3HEHHBIX 3aj1ay;

YMEHHUE pacKphIBaTh COJIEP)KAHHE OMOJOTUYECKHX TEPMHHOB WM TOHSATHI: BH[, MOMYJSALUS, TeHODOH],
9BOJIIOLMS, ABMXKYIIME CUIIBI ((DaKTOPBI) SBOJIIOLUH, PUCIIOCOOIEHHOCTh OPraHU3MOB, BUA000Pa30BaHHE,
9KOJIOTHYECKHE (DAKTOPBI, DKOCHUCTEMa, MPOAYICHTHI, KOHCYMEHTHI, PEAYICHTHI, IENH ITHTaHUs,
9KOJIOTHYECKasl MUpaMuia, OMOreoleHos3, buocdepa;

yYMEHHUE u3jarath OMOJIOTHYECKUE Teopuu (dBONIOIMOHHAsS Teopust Y. JlapBuHA, CHHTETHYECKAsT TEOPHSI
9BOJIIOIIMM), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsliieBoro cxojactBa K. M. Bbapa, depenoBaHusi TlTaBHBIX
HanpasieHud u nmyreit aBomonnn A. H. CeBeprioa, yuenus o 6uocdepe B. 1. Beprnanckoro), onpenensts
TPaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METO/IaMU HAYYHOTO MO3HAHWS B OMOJIOTHH: HAOIIOACHNE W OIMCAHKUE KHUBBIX CHCTEM,
IPOIIECCOB U SIBJICHUH, OpraHu3aiys W TpoBeJeHHE OMOJOTHYECKOro HKCIEPUMEHTA, BbIIBHKEHHE
THITOTE3bI, BBIABICHHE 3aBUCUMOCTH MEXIY HCCIETyeMbIMA BEIHMYMHAMH, OOBSICHEHHE IOTyYSHHBIX
pe3ysbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX MOHATHH, TEOpUH M 3aKOHOB, YMEHME JeJaTh BBIBOABI Ha
OCHOBAHHH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIACIATH CYIIECCTBEHHBIE NMPU3HAKU CTPOCHUS OMOIOTHUECKUX OOBEKTOB: BUIOB, MOMYJISLNH,
IPOJYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOT€OLIEHO30B U HKOCHCTEM, OCOOCHHOCTH IPOIECCOB:
HACJICICTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, AEHCTBUS IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIECTB U MOTOKA SHEPTUU B



IKOCHCTEMAaX, aHTPOIOTCHHBIX M3MEHEHUN B IKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB W
OMOreoOXMMHYECKUX IIUKIOB B Onocdepe;

YMEHHE TPUMEHSATH TOTYYCHHBIC 3HAHUS IS OOBSCHEHHS OMOJOTUYECKHX MPOIECCOB M SBICHUM, s
NPUHSITUS IPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C 1IeJIbI0 oOecreueHus: 0€30MacHOCTH CBOETO
3JI0POBbS U 3/I0POBbSI OKPYXKAIOMIMX JIFOJICH, COOMI0OIEHUST HOPM TPAMOTHOTO TIOBEJICHUS B OKPY)KArOIIEH
IPUPOJIHOI cpesie, MOHMMaHUE HeOOXOIMMOCTH UCIIOJIb30BAHUS TOCTUKEHUM COBPEMEHHON OMOIOTHH IS
paMoHaIBFHOTO IPUPOAOIOIH30BAHNUS;

YMEHHME pelulaTh 3JIEMEHTapHble OHOJOTMYECKHE 3a/Jayd, COCTaBISITh CXEMbl IEPEHOCa BEIIECTB U
SHEPTUU B 3KOocHcTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATh JIaDOpaTOpHbIE U MpaKkTUYeckue padoThl, cOOMIOAATh MpaBuUia HpU padore ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OLIEHWBATh W HHTEPIPETUPOBATH HMH(MOPMALHUIO OHMOJIOTHYECKOTO COACpKAHMUS,
BKITIOYAIOIIYI0 TICEBJIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX MCTOYHUKOB (CPEICTBA MAcCOBOW WH(OpMaIuu,
HAyYHO-TIOMYJISIPHBIE ~ MaTepuaibl), paccMaTpuBaTh  TIJ0OAlbHBIE  HKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas OUOIOTUYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh MMOHSATHIHBIN ammapaT OUoJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3/ie/ioB U TeM KonTposbH Ipakrieck (uudpossbie)
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl pecypebi
bubnmoreka [JOK
. brosorus kak Hayka 2 05 https://m.edsogru/7f4lc292
2 JKuBbIe cuCTeMBI U UX OpraHU3aLUs 1 bubmotexa [JOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 KuznenestenbHOCTh KIETKU 6 https://m.e dsogru 17§41c292
5 PazMHOkeHUE 1 MTHAMBUAYATIbHOE pPa3BUTHE 5 1 bubnnoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 UBMEHUNBOCTD 8 15 bu6mmoreka [IOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
v Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpems 1 bubmorera [JOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOT'PAMME
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/n NMPOrpamMmbl Bcero KOETPOHLHH Hp;Kanecma o0pa3oBaTejibHbIE
e padoThl € padoThl pecypcb
bubnmoreka [IOK
. IBOTMOUKOHKAs GHOTOTHS d . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6muoteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opraum3MbL 1 OKpyXaromas cpesia > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo0111ecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 P 5 bubnunoreka LIOK
C3CPBIOC BpemA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara uppossie
n/n Tema ypoka Bcero Kontpoars HpakTHaeck I/ll{.[y‘IEHI/Iﬂ gﬁ[?;I;OBaTeJIbHLIe
ble padoThI ue padoTbl pecypebi
bubmuorexa [JOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [TpakTuueckas pabota Ne 1 «Mcnonp3oBaHue 1 05 bubnnoreka [JOK
pa3IMYHBIX METOJIOB NIPU U3yYCHHUU https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonoruueckue CUCTEMBI, MPOIIECCHI U UX 1 bubnunoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XHUMHYECKHM cocTaB KJIETKU. Boma u 1 bu6nmoreka [JOK
MHHEpPAIbHBIC COJTU https://m.eds00.ru/863e674e

5 benku. CoctaB u ctpoeHue 6eJIKoB 1 hﬁ???ﬁrr??di%?ﬁ% 63e6h72

DepMeHThl — OMOJIOTHYECKHE
6 Tlsymeme xaramimimeordi aknmrocTt ) 05 ubmiorera LIOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl UITH
KaTaJasbl)»
bubnmoreka [JOK

! YTAeBOzEL. JIHIHAEL . https://m.edsogru/863e6870

bubnmuorexa [JOK

8 Hyxnennosbie kucnotsl. ATO 1 https://m.e dsogru 1863e6d5¢

9 Hcropust 1 METOIbI U3YUEHHUSI KIIETKU. 1 bubnnorexa [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88

10 Knertka kak 1ienoctHas *uBas cuctrema 1

CTpoeHue 3yKapuoOTHYECKOMN KIIETKHU.
JlaboparopHas pabota Ne 2 «3yueHue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTEHUH, )KHBOTHBIX, 1 0.5 https://m.edso0.ru/863e6ff0

rpuOOB 1 OaKTEPHid MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u UX OMHCAHUE)

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bub6mmoreka [IOK

12 O6meH BEMECTS LTk MET00H3M https://m.edso0.ru/863e766¢

bubmuorexa [JOK

13 PorocuTes. XemocuHTes https://m.eds00.ru/863e7c98

. bu6mmoreka [IOK
14 uepreruuccimii oomen https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
[N s . B 10K
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

16 buocunres 6enka. Peakuys MaTpuaHOro bu6mmoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e

bu6mmoreka [IOK

17 Tpascanus — Guocwnres benka https://m.eds00.ru/863e796e

bubmuorexa [JOK

18 Hexnerounsie ¢hopMbl )KU3HH — BUPYCHI https://m.eds0o.ru/863e7540

bu6mmoreka [IOK

19 ®opMBbI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e
. bubnuotexa [JOK
20 Metios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.

21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 bubnmoreka [JOK
«/3yueHne CTpOCHUS MOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NunuBuayanbHOE pa3BUTUE OPraHU3MOB bubmorexa HOK

FIHBILY p p https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubnnorexka [JOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB. bubmuorexa [JOK
MoHOTrHOpHIHOE CKPEIUBAHIE https://m.edso0.ru/863e8878

o5 JurnbpuaHoe cKpemmBaHue. 3aKoH bu6mmoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4

2% CuenieHHoe HaclieIOBAaHUE TPU3HAKOB. 05 bu6mmoreka [IOK

JlaboparopHuas pabota Ne 5 «M3yueHue

https://m.edso0.ru/863e8c60
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pe3yabTaTOB MOHOTHOPHTHOTO U
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»

7 I'eneruka nona. HacinegoBanue npu3HaKkoB, 1 bu6mmorexa [IOK
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacnencTBeHHas
38 | Vopmertne somaiisamonnon wmermoors, | 1 05 BuGmiorexa LIOK
’ https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApUAIIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOM»
HacnencrBeHHas H3MEHUYNBOCTbD.

29 JlaGopaTtopnast pabora Ne 7. «Ananus 1 05 bubnuorexa [JOK
MyTanuil y qpo30(uiibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTIpErapaTax»

bubmnoreka [JOK
30 Teneruka wenosexa 1 https://m.edsog ru/863e8d78
PezepBHblit ypok. O6o011eHNE 110 TEME

31 «HacmencTBeHHOCTh Y U3MEHUYUBOCTD 1
OpPTaHU3MOBY

32 Cenexnus Kak HayKa U TPOIece 1 bubmotexa [JOK

https://m.eds00.ru/863e9214

33 MeTo1ibl M JOCTUKEHHUS CENEKIIMU PACTEHUIA 1 bu6mmoreka [IOK
U JKUBOTHBIX https://m.eds00.ru/863e9214

34 broTexHoI0rHs Kak oTpaciib MPOU3BOICTBA 1 bubmorexa HOK

https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO HACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoaru IpakTiyeck nﬁly'{em/m :)Iﬁ;)l;[;onaTeﬂbﬂme
ble padoThI ue padoTsbl pecype
1 DBOJIIOIUS U METOJIbI €€ U3YUYEeHUS 1 bubmiorexa LIOK
https://m.edsoo.ru/863ea20e
2 Wcropus pa3BuTus npeacrabieHuii oo 1 bubmumoreka [IOK
IBOJIFOLIMU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Mukpoososmows . https://m.edsogru/863e9cle
[Tomynsiust Kak sieMeHTapHas equHHUIA
4 BUJa U 3Bommonuu. Jlaboparopuas padora Ne 1 1 05 bubnnorexa [HOK
«CpaBHEeHHE BUIOB 110 MOP(OJIOTHUECKOMY https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JIBuoKy1iue cuibl (351eMeHTapHbIe (PaKTOpHbI) 1 bubnnoreka [JOK
9BOJFOLINU https://m.edsoo0.ru/863e9da4
6 EctectBeHHBII 0TOODP 1 ero (hopMbI 1 hﬁg?/l/l/In?TeedI;%cL)Irou% 63e9ed0
Pe3ynbTarhl 3BOMIIOIUHU: TPUCTIOCOOTICHHOCTD
OpPraHU3MOB M BHJI000pa30BaHHUE.
7 Hi6opaTopHasi pa60TapN9 2 «Onncaline 1 0.5 hﬁg?;;:ﬁ?di%ggji 63e9fde
MPUCTIOCOOTEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 HampaBnenus u myTu MaKpOIBOIIOIHH 1 EHGS_HHOTeKa HOK
https://m.edso0.ru/863e9cle
9 HeoOpaTuMoCTh 3BOTIOINH 1
10 Wcropus xu3Hu Ha 3emMile U METOBI €€ 1
U3YICHUS
11 ['unoTe3sl MPOUCXOXKACHHS )KU3HU Ha 3eMIIe 1 bubmmorexa LJOK
https://m.edso0.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMIie 110 3paM U 1 bubnuoreka [IOK
nepuoam https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3TaIbI YBOITIOLMN PACTUTEIBLHOTO 1 05 bubnuorexa [JOK

¥ J)KUBOTHOTO Mupa. [IpakTuueckas pabota Ne

https://m.edso0.ru/863ea8bc
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1 «M3y4eHune ucKkonaeMbIX OCTaTKOB PACTEHUM
" )KUBOTHBIX B KOJIJICKIIUAX»

14 CoBpeMeHHasl CHCTeMa OPTraHMYEeCKOTr0 MUpa bubimotera [IOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AaHTPOIOTeHE?) bubmorexa LIOK
https://m.edso0.ru/863eac2c
bubmuorexa [JOK
16 JBwxkymue cuiibl (pakTopsl) aHTPOITOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH1 SBOJIIOIIMN YeJI0BEKa
18 YenoBeueckue pacsl U NPUPOIHBIE bubnnoreka [JOK
aJlanTaly YeJI0BeKa https://m.edso0.ru/863eaea?
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «BO3HMKHOBEHNE 1 Pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTus KaKk HayKa
bubmuorexa [JOK
21 Cpenpbl oOuTaHus U S3KOJIOrHUecKrue (HhakTopbl https://m.eds00.ru/863eafec
Aobuotudeckue daxropsl. JlaboparopHas
pabota Ne 3. «Mopdornoruueckre
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bu6mmoreka [IOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHUe cBETA HAa POCT U PA3BUTHE
YEPEHKOB KOJIEYCa»
bu6mmorexa [IOK
23 bromaeckue daxroper https://m.edsoo.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKHI
24 nomymsiuuu. [Ipaktudeckast padorta Ne 2 05
«IToacY€T MIOTHOCTH MOMYJISALIMI Pa3HBIX )
BHJIOB PaCTEHUII»
bu6mmorexa [IOK
25 Coo01iecTBa OpraHu3MOB — OHOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubsmotexa [JOK
https://m.edso0.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNn OKOCHCTEMBL. Bubmorexa [IOK
27 Oxonoruyeckue nupamuabsl. CBoiicTBa

skocucteM. Cykueccus

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28 [TpupoaHbIE S5KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — riobanpHas sxocucTeMa 3eMiu 1 hﬁgg?ﬁﬁfg;gg% 63ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChephl 1 h][stlggj;flrr?;%i?)ggj%%eb 416

32 UYenosedecTBo B buocdepe 3emin 1

33 Cocy1iecTBOBaHUE TPUPOJIBI U YETOBEUECTBA 1 BH(i_HHOTeKa HOK
https://m.edsoo.ru/863ebale

34 PeseprHblit ypok. O0001IEHNE TEMBI 1

«Coo0111ecTBa ¥ SKOJIOTHYECKAE CHCTEMbBI
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






