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INOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMMsbl 0 OHOJIOTHH TEOPETUYECKYIO OCHOBY I OIPEIEICHUS MOAX0/I0B K ((OPMUPOBAHUIO COAEPKaHUS Yy4eOHOTO IpeameTa
«buonorus» cocraBunu: kKoHuentyaabHple mojoxkeHuss PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH, COAepKaHUs, pEe3yJIbTaTOB OOydYCHUS U
TpeOOBaHUI K YpPOBHIO TMOJTOTOBKM BBITYCKHHUKOB, MOJIOKEHHSI 00 OOLIMX LEISIX M MPUHIMIIAX, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeanero obuiero obpasoBanusi B Poccuiickoit deaepannu, a Takke MOJOKEHHUS O crienu(puke OMONOTuy, e€ 3HAYCHUH B MO3HAHUHU KUBOW HPUPOJBI U
o0ecrevyeHnHy CyIIeCTBOBAHUS YeloBeuecKoro oomecTBa. CoriaacHO Ha3BaHHBIM OJIOKEHUSM, OTNpe/ieTICHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbl 10 OUOJIOTUH
U €€ CTpyKTypa.

[Iporpamma mo Ouonorum Ma€r MpencTaBieHHE O IensiX, 00 oOmiel cTpaTerud OOy4eHUs, BOCIUTAHUS W PA3BUTUS OOYYAIOLIMXCS CPEIACTBAMHU
yuebHoro mnpeamera «buonorusy, omnpeznenser o00s3aTENbHOE NPEIMETHOE COJAEp)KAHME, €ro CTPYKTYpPY, paclpeiesieHue IO pasjienaM M TeMam,
PEKOMEHIYEMYIO0 IOCJIEIOBATENIbHOCTh M3y4YeHHs Y4eOHOTro MaTepuana ¢ Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKHU
00pa30BaTeNbpHOT0 MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaronXCsl.

B nmporpamMme mo OMONOrMM Tak)Ke YYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM pPe3yJIbTaTaM
oOydeHuss B (OPMHPOBAHUU OCHOBHBIX BHUJOB y4eOHO-TIO3HABATCIILHON IEATCIHHOCTH/YICOHBIX JEHCTBUN OOYYArOMIMXCS IO OCBOCHHIO COJCPIKAHHUS
O6MOJIOrHYecKOro 00pazoBaHuUs.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30Bbli ypOBEHb) peaqn30BaH MPUHIMI IPEEMCTBEHHOCTH B U3Yy4€HUHU OMOJIOrUHM, Onarojapsi yemy B
Hell MpocMaTpUBAaeTCs HANpPaBICHHOCTh HA pa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHMEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, IIEHHOCTHBIX
OpUEHTAINM JTMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, TPEICTABICHUI 0 3I0pOBOM 00pa3e KM3HU U OEpEeXKHBIM OTHOILIEHUEM K OKpY’KaroLeil NMpupoaHOi
cpexe. IloaTomy Hapsay ¢ uzydeHueMm oOIIeOMOIOrMYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOEHHHM JKMBBIX CHCTEM Pa3HOTO PaHIa M CYLIIHOCTH OCHOBHBIX
IPOTEKAIOIMX B HUX IMPOLECCOB B IMpOrpaMMe Mo OMOJOTMM YJENEHO BHMMAHHUE MCIOJIB30BAaHMIO TOJYYCHHBIX 3HAHUN B TMOBCEJAHEBHOM KU3HU IS
pelieHrs NpPUKIATHBIX 3a/1ad, B TOM uucie: NpO(UIAKTUKU HAcJeACTBEHHBIX 3a00JIEBaHUM YEJIOBEKA, MEIHWKO-T€HETHMYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU I11€JIECO00Pa3HOro MOBEIEHUS B OKPY KAIOLIEH NMPUPOAHON Cpejie, aHaJIM3a BIUSHUS X03IUCTBEHHOM JEsTEbHOCTH Y€eJI0BEKa
Ha COCTOSIHUE TPUPOAHBIX M MCKYCCTBEHHBIX HSKOCHUCTEM. YCHJIEHHE BHMMaHHUS K TPHUKIAJHON HampaBleHHOCTH y4deOHoro mpenmera «buonorus»
IPOJUKTOBAaHO HEOOXOJMMOCThIO 0OeCTieueH sl YCIOBUN /ISl pelieH s OJIHOM M3 aKTYaJIbHBIX 3a/1a4 MIKOJIBHOIO OMOJIOTHUECKOro 00pa30BaHus, KOTOpas
npeznonaraetT GopMHUPOBaHUE Yy 00yUaIOIIUXCsI CIOCOOHOCTH alalTUPOBATHCS K M3MEHEHUSM IMHAMUYHO Pa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero obiiero oopa3oBaHus 3aHUMAaeT BakHOoe MecTo. OHa obOecrnieurBaeT popMUpOBaHUE Yy 00YJArOIIMXCS MTPeICTaBICH Uit
0 HAy4YHOH KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTINUUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHHU3allMd U 3BOJIOLUH,
CO3/1a€T yCIOBMSA JUIs: TIO3HAHUS 3aKOHOB JKUBOW MPUPOBI, GopMUpOBaHUS (PYHKIIMOHAIBHOW IpaMOTHOCTH, HAaBBIKOB 37J0POBOr0 M 0€30macHOro odpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOILIEHHUS K KUBOM NIPUPOJE U YETIOBEKY.



Bonbmioe 3HaueHne OUOMOTUS UMEET TAaK)Ke JJIsl PEIICHUs BOCIIUTATEIbHBIX M Pa3BUBAIOIINX 3aJ[ay CPEeIHEro OOIIero 00pa3oBaHMsI, COIUATU3AIN N
oOyyaromuxcs. M3yuenne 6nonorun odecrednBaeT yCuoBus Uist POpMUPOBAHUS MHTEIIEKTYaIbHbIX, KOMMYHUKALIMOHHBIX ¥ HH(OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKOM KYJIbTYpbl, CHOCOOCTBYET MHTETPALlMi OMOJIOTMYECKUX 3HAHUM C IPEACTaBICHUAMH U3 IPYTUX y4eOHBIX IPEIMETOB, B YACTHOCTH, (PU3HKH,
XUMUU U reorpadpuu. Ha3BaHHbIE MMOJIOKEHHS O MpeJHa3HaueHUM ydyeOHOro mnpeamMera «bHonorus» cocraBuiIM OCHOBY AJISL ONpPENENICHHs MOJIXOA0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COACPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OTt60p comepxanus yaeOHOTO TIpeameTa «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH € MO3UIUN KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU
C KOTOPBIM 00y4aroImuecs: JOKHBI OCBOMTh 3HAHUS U YMEHMsI, 3HAUUMBbIe 11 (pOopMUpOBaHUs OOIIeH KyIbTyphl, ONPEEIAIONINe aJleKBaTHOE [TOBEICHUE
YeJI0BeKa B OKpYXKarolllel IMpUpOAHOM cpene, BOCTpeOOBaHHbIE B NOBCEAHEBHOM JKHU3HU U MPAKTUUECKOM nesTenbHOcTH. Ocoboe MecTo B 3TOM cucteme
3HAHUH 3aHUMAIOT AJIEMEHTHI CO/IEPIKaHMs, KOTOPBIE CITY>KaT OCHOBOM JUIst JOPMHUPOBAHUS TPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE
MHpa ¥ HEHHOCTHBIX OPUEHTAIUX JIMIYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AI[MH OHOIOTHIECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpkKAaHUs y4eOHOro MaTepuana B IIporpaMMme Mo OMOJIOIMU OCYIIECTBIIEHO ¢ YYETOM NPUOPUTETHOIO 3HAYEHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTAX KUBOW IPUPOABL, O €€ YPOBHEBOW OpraHM3alMU U 3BOJIOLUH. B COOTBETCTBUM € 3TUM B CTPYKType y4eOHOTO IpeaMera
«buonorus» BbIIENECHBI CIEAYIONINE CoJepXKaTeiabHble TUHUU: «bruomorus xak Hayka. MeToapl HaydHOro THO3HaHU», «KieTka kKak Ouojormyeckas
cucrema», «Opranusm Kak ouonoruueckas cucreMay, «CrucreMa 1 MHOrooOpasue OpraHMuecKkoro Mupay, «9BOJIIOLUS )KUBOM TPUPOABD), «IKOCUCTEMBI U
IIPUCYILHE UM 3aKOHOMEPHOCTH.

Llens u3ydyenus ydeGHoro mpeamera «buosnorus» Ha 0a30BOM ypOBHE — OBJaJieHHE OOYYarOIIMMUCS 3HAHUSAMHU O CTPYKTYpPHO-(YHKIHOHAIHHON
OpraHM3al1H KUBBIX CUCTEM PA3HOI'0 paHra v MpUoOpeTeHne YMEHUI NCII0B30BaTh ATH 3HAHMS JUIsl TPAMOTHBIX JEHCTBUI B OTHOLLIEHUH 0OBEKTOB KUBOM
IPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX TPOOJIEM.

JlocTikenue 1enu u3ydeHus yueoHoro npenmera «buonorus» Ha 6a30BoM ypoBHE 00eCIIEUNBACTCS PELLICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHME OOYYaIOUIMMHCS CUCTEMbI 3HaHUI O OMOJIOTHYECKUX TEOPUSAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, IMIIOTE3aX, MPaBUIaX, CIyXKalluX
OCHOBOI 1uIsl (hopMHpOBaHMS MPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTMHE MHpa, O METOJIaX HAay4yHOro IMO3HaHUS, CTPOEHHWH, MHOrooOpasuu U
0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIJAIOUINXCS OTKPBITHSIX U COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTHY;

¢dopmupoBaHue y 00yUaromMXCsl MO3HABATEIbHBIX, HHTEUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B Mpoliecce aHaIN3a JaHHBIX O MyTAX pa3BUTHS
B OMOJIOTMU HAayYHBIX B3IJIS/I0B, UIEH U TIOJXO0/I0B K M3YUYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allUY;

CTaHOBJIEHHE Yy oOOydarommxcsi oOmed KyJIbTypbl, (YHKIMOHAJbHOW TI'PAaMOTHOCTH, pa3BUTHE YMEHHH OOBACHATH M OLEHHUBATH SBICHUA
OKpY’KaroIllero MyUpa >KMBOM MpUpPO/Ibl HA OCHOBAaHUU 3HAHUI U OIbITA, TOJIYYEHHBIX IPU U3y4YE€HUU OUOJIOTHH;

dbopMupoBaHre y 00y4aromMXCcsl YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUN B MPAKTHUECKOH NeATeIbHOCTH YelIOBeKa, pa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHIA;

BOCIIUTaHHE YOS KIEHHOCTH B BO3MOYKHOCTH IO3HAHHS YEIIOBEKOM >KUBOW MPUPO/IbI, HEOOXOJUMOCTH OEpEeXHOTO0 OTHOIIEHUS K HeH, COOII0IeHHS
STUYECKHX HOPM IPU MPOBEACHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;



0CO3HAHME [IEHHOCTHU OMOJIOTUYECKUX 3HAHUH JUIS TOBBIIICHUS YPOBHS 3KOJIOTHYECKON KYIbTYPHI, U1 (HOPMUPOBAHHS HAYYHOT'O MHUPOBO33PEHHS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B TOBCEAHEBHOM >KU3HU ISl OLCHKH IOCIEACTBUI CBOEH NEATENBHOCTH 1O OTHOILICHUIO K
OKpYyKarollen cpesie, COOCTBEHHOMY 37I0pOBbIO, 000CHOBaHHE U COOIOICHHE Mep MPOQPIIAKTUKY 3a00I€BaHUIA.

B cucreme cpennero obiero oopazoBanus «buonorusy», uzyyaemas Ha 6a30BOM YpOBHE, SIBIISIETCS 0043aTeNbHBIM Y4€OHBIM MPEIMETOM, BXOIALIUM
B COCTaB NpeIMeTHOH obnacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

Jlist u3ydeHust OMoJIoruu Ha 6a30BOM ypOBHE CpeHero olmiero oopazoBanus orBoautcs 68 wacos: B 10 kiracce — 34 vaca (1 wac B Henenmo), B 11
kiacce — 34 gaca (1 gac B Hezemo).

COJEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

Buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, 3ITUKOM, ICTETUKON 1
npaBoM. Ponb Guonorun B GopMupoBaHUM COBPEMEHHOM HayqHOH KapTUHBI MUpa. CucTemMa OMONOTHYECKUX HAYK.

Metoapl MO3HAHUS JKUBOW MPUPOAbI (HAONIOJEHHE, IKCHEPUMEHT, ONHMCAaHUE, M3MEepeHHe, KiacCH(UKalus, MOJEIMPOBAHUE, CTaTUCTHYECKas
00paboTKa JaHHBIX).

JdemoncTpanum:

[Toprpersr: Y. [Japsun, I'. Menaens, H. K. Konsnos, [lx. Yorcon n @. Kpuk.

Tabnuubl 1 cxembl: «MeTobl TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[IpakTuueckas padbora Ne 1. «/cnonp3oBaHue pa3TuyHbIX METO/I0B IIPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3AIHSA.

JKussie cucrembl (OMOCUCTEMBI) KakK IpeaMeT u3yueHust Ouonaoruu. OTanuune >KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTteM M HUX pa3HooOpa3zue. YPOBHU OpraHu3allui OWOCHCTEM: MOJIEKYISApPHBINA, KJIETOUHBIA, TKAaHEBBIH, OpraHM3MEHHBIH,
HOMYJISIIIMOHHO-BUIOBOM, YKOCCTEMHBIH (OMOreo1eHOTHYECKU), OnoCqepHBIil.

JdemoncTpanum:

Tabnuubl 1 cxembl: «OCHOBHbIE IPU3HAKH KU3HI», «Y POBHH OPraHU3ALUH KUBOU IPUPOIBIY.

Oo6opynosanue: moaens Monekynsl JJHK.

Tema 3. XMMHUYECKHIH COCTAB M CTPOCHUE KJIECTKH.



XUMHYECKU COCTaB KIETKH. XMMUYECKUE JIEMEHTBI: MaKpOJIEMEHTBI, MUKPO3JIEMEHTBL. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIIUY BOIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [logaepkanne ocMoTHUECKOTo OanaHca.

benku. CoctaB u cTpoeHue 6eIKoB. AMUHOKHUCIOTBI — MOHOMEPHI OeinkoB. HezaMeHnMble M 3aMeHMMbIEe aMUHOKHUCIOThI. AMUHOKHUCIIOTHBIN COCTaB.
VYPpOBHM CTPYKTYpbl O€JIKOBOM MOJEKYJbl (II€pBUYHAsl, BTOPUYHAs, TPETUYHAs M 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHUE CBOICTBa OEJIKOB.
Buonornyeckue pyHkuun O6EIKOB.

DepMeHTHl — OHOJOrHYecKre Kataiau3aTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN IIeHTp, cyOcTpaTHas crnenuduanocts. KodepmeHThl. BUTaMUHBL
OT1nnuus pepMEeHTOB OT HEOPraHMUYECKUX KaTalln3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (IJIIOKO3a, pub03a M J1e30KCHpu0O03a), Aucaxapuabl (caxaposa, JIaKTo3a) M IoJMcaxapuibl (Kpaxmal, IJIMKOTIEH,
eJUTI0NI03a). bruonornueckue GyHKINH yTIIeBOAOB.

Jlumuasl: Tpurnunepuasl, ocomumuasl, crepouasl. 'uapodunsHO-TUAPOdOOHBIE cBOiicTBa. buomornueckue ¢yHkumu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OCJIKOB U JIMIIN/I0B KaK KICTOUHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MoHOMephl HykJIeMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIHH.

Huronorus — Hayka o kierke. Kinerounast Teopus — npuMep B3auMOJICHCTBUS UAeH U (aKTOB B HAYYHOM MO3HAHUHU. MeTOo bl U3yUEHUSI KIETKH.

Knerka kak nenoctHas kuBast cuctema. OOmMe NpyU3Haky KIETOK: 3aMKHYyTasi HapyxkHass MeMmOpaHna, Moiyekyibsl JIHK kak renernueckuii anmnapar,
cucTeMa cuHTe3a Oernka.

Tunsl KJIE€TOK: syKapuoTHueckas M mnpokapuotudeckas. OCOOEHHOCTH CTPOEHHsSI NpoKapuoThdeckoi kieTku. KierouHas creHka OakTepuil.
Crtpoenue sykapruoTudeckon kiieTkiu. OCHOBHBIE OTJIMUUS PACTUTEIHHOM, )KUBOTHON M TPUOHON KIJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTeHKa, IJIMKOKaluKC, uxX ¢yHkuuu. [Imazmartndeckas memOpaHa, €€ CBOMCTBA U (DyHKIUH.
[Mutoruiazma u e€ opranoujsl. OgHoMemOpaHHble opraHousl kietku: OIIC, ammapatr ['osnbmpku, mu3zocomsl. [TomyaBTOHOMHBIE OpraHOMIBI KJIIETKH:
MUTOXOHJIpHH, MIacTu bl [Ipoucxoxaenne MutoxoHapuil u miuactu. Buasl miuactua. HememOpaHHble OpraHOUAbl KJIETKU: pUOOCOMBI, KJIIETOUHBIH LIEHTP,
LIEHTPUOJIN, PECHUYKH, )KI'yTUKU. DYHKIIMN OPraHOUIOB KJIETKU. BKiroueHus.

SAnpo — peryasTopHsblii LeHTp kieTku. CTpoeHue siyipa: sjaepHas 000104Ka, KapuoIia3Ma, XpOMaTHH, SJPHIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

Jdemoncrpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llBann, M. lllnetinen, P. Bupxos, [Ix. Yorcon, ®. Kpux, M. Yunkuuc, P. ®panxmmn, K. M. Bap.

Huarpammsl: «Pacrpenenenre XMMAYECKUX 3JIEMEHTOB B HEXKUBOM NpUpoie», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOW ITPUPOLE».

Tabmuuel u cxemsl: «llepuonndeckas TabauIa XUMHUECKUX IEMEHTOBY», «CTpoeHne MOJIEKYIbl BObI», «bnocunTe3 6enka», «CTpoeHrne MOJIEKY bl
6enka», «Ctpoenue ¢epmenta», «Hyknennossle kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapHOTHUECKOW KIETKH», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOeHHE paCTUTEIbHOU KIETKN», «CTpOeHUEe MPOKapHUOTHUYECKON KIEeTKN», «CTpoeHue siapa KIETKH», «YTIeBOAb, «JIumuapm.



ObopynoBaHue: CBETOBOW MHKPOCKONI, OOOpYAOBaHHE JJsi TPOBEACHUS HAOMIOACHUN, W3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIIPENapaThl
PaCTUTENIbHBIX, )KUBOTHBIX U OaKTEPHATbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha PUMEPE aMUIIa3bl MU KaTaiasbl)».

JlaGoparopnas padora Ne 2. «/3yueHne cTpoeHHs KJIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHid 1101 MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIpENapaTax u ux
OIMCAHUEN.

Tema 4. ' KuzneaessTeJLHOCTL KJICTKH.

OOMeH BelecTB, WM MeTa0oJM3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) M AUCCUMUIAIUSA (PHEPreTHYECKUi OOMEH) — JBE CTOPOHBI €IMHOTO
npouecca Meradoau3ma. Poiib 3aKOHOB COXpaHEHNUs BELIECTB U SHEPTUU B IOHUMaHUU METa00IU3MA.

Tumbr oOMeHa BemecTB: aBTOTPO(GHBIN U reTepoTpodHbIA. Poib hepMeHTOB B 00MEHE BEIIECTB M MPEBPAIICHUN SHEPTHH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBasA (a3bl poTocuHTe3a. Peakuun potocunresa. DPpPekTHBHOCTH (HoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A AT KU3HU
Ha 3emiie. BnusHue ycinoBuii cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XeMOCUHTE3UPYIOLIMe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

DHepreTuyeckuii 0OMeH B KJeTKe. PaciieruieHne BemecTB, BBICICHUE U aKKyMYJIHPOBAHUE SHEPTUH B KJIETKE. DTalbl YJHEPreTHUECKOro 0OMeHa.
I'mukxonmu3. bpoxenune u ero Buabl. KucnoponHoe okucieHue, WM KIeTO4YHOe JbixaHue. OkuciaurenbHoe QochopunrupoBanue. IPGHEKTUBHOCTD
JHEPreTUYeCKOro oOMeHa.

Peakuuu marpuunoro cunresa. I'enernueckas undopmanust u JHK. Peanuzanus renernueckoit nHpopmanuu B kierke. ['eHeTHUECKUH KOJ U €ro
cBoiictBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsauus — 6uocunTes 6enka. Dransl Tpancisiuuu. KogupoBanue amuHokucnot. Ponb pubocom B
O6uocuHTe3e OenKa.

Hexnerounslie popmel sxu3Hu — Bupychl. Mcropust otkpeitus Bupycos (/1. Y. IBanoBckuit). OCOOEHHOCTH CTPOEHMS U )KU3HEHHOT'O IIUKJIa BUPYCOB.
bakrepuodaru. bone3nn pacteHuil, KUBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nmMmyHnonedpunuta yenoseka (BUY) — Boz6ynurtens CIIN/da.
OOGpartHas TpaHCKPHMIIUS, peBepTa3a u uHTerpasa. [Ipodunaktruka pacpocTpaHeHUst BUPYCHBIX 3a001€BaHUN.

Jdemoncrpanum:

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

Tabmuupl u cxembl: «Tunsl nuTaHus», «Metabonuzmy», « MUTOXOHIPUSA», «DHEPreTHUECKU 00Men», «Xioporact», «Dotocuntes», «CTpoeHue
JHK», «Ctpoenne u pyHKImoHupoBanue renay, «CuHTe3 Oenkay, «['enetnueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHne U KU3HEHHBIA ITUKIT
Bupyca CIIN/1a, 6axrepuodaray, «Pemnukanus JJHK».

Ob6opynoBanue: mojenu-anminkanuu «Yapoenue JIHK u tpanckpunuus», «bnocunres 6enkay, «CTpoeHue KIeTKu», Moaeb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.



KneTounslif nuki, WM KU3HEHHBIH UK KIeTKH. MHTepdaza u mutos. [Iporecchl, mpoTekaromue B uHTepdase. Permukanus — peaxiyst MaTpudHOTro
cuate3a JIHK. Crpoenue xpomocoMm. XpOMOCOMHBIA Ha0oOp — KapuOTUN. JIMIJIOWTHBIA W TarUIOWJHBIA XPOMOCOMHBIE HAOOpBI. XpOMaTHIBL.
[TuTonmornyeckue OCHOBBI PA3MHOKEHUS M UHIUBUIYaIbHOIO PA3BUTUS OPIaHU3MOB.

Jenenune knerku — Muto3. Ctaaun muto3sa. I[Iponeccsl, Ipoucxoasaiue Ha pa3HbIX CTaAUsIX MUTO3a. bHONIOrM4ecKkuii CMbICI MUTO34.

[Iporpammupyemasi rudesb KJIETKH — alomnTo3.

@DopMbI pa3MHOKEHHS OPraHU3MOB: Oecronoe u mojoBoe. Buasl 6ecronoro pa3sMHOKEHUS: I€ICHUE HAJIBOE, IIOYKOBAHUE OJHO- U MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. VICKYyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIs CeJIEKLIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiios. Craguu Mmeiioza. [Ipoueccsl, mpoucxosaimue Ha ctaausx Meios3a. [losenenue xpomocom B Meiiose. Kpoccunrosep. buonoruueckuii cMbIci 1
3Ha4YECHHUE Meio3a.

["ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KIETOK Y )KMBOTHBIX. [10s10BbI€ jKe€1e3bl: CEMEHHUKHU U sMUHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — ramer (crepMaTo3ousl, sHIeKIeTka) — criepMaroreHe3 u oBoreHe3. OcoOEHHOCTH CTPOEHMsI SHLEKIETOK U criepMaTo30u10B. OII00TBOPEHHE.
[TapreHorenes.

WupuBunyansHOE pa3BuTHe (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (SMOpPHOTEHE3). DTarbl SMOPHOHATLHOTO PA3BUTHS Y TIO3BOHOYHBIX KHUBOTHBIX:
npoOseHue, racTpyisauus, opraHoreres. IlocTamOpuoHanbHOe pa3BUTHE. THUNBI MOCTIMOPUOHATIBHOIO Pa3BUTHS: MPsAMOE, HEmpsAMoe (JTMYMHOYHOE).
BnustHue cpezpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPO/ICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoncTpanum:

Tabmuupl n cxembl: «POpMBI pa3MHOKEHHsSI OpPraHU3MOBY», «JIBOWHOE OIIOJOTBOPEHHE y LIBETKOBBIX pacTeHUil», «BereraTMBHOE pa3MHOXKEHHE
pactenuit», «Jlenenue knetku Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbly», «Knetounslii nukiny, «Pemnukanus JTHK», «Muto3»,
«Metio3», «IIpsmoe u HenpsiMoe pazBUTHEY, «I'aMeToreHe3 y MICKOIMUTAIOIINX U YeloBeKa», «OCHOBHBIE CTa/IUH OHTOT€HE3a».

O6opynoBaHue: MUKPOCKON, MUKporipenapaTsl «CriepMaTo30ubl MICKOMUTAIOIIETOy, «SHleKIeTka MIeKOnuTaroIero», «Kapnokunes B kieTkax
KOpeIIKa JyKa», MarHUTHast MoJleNb-antuiukaius «Jlenenue knetkny», moaens JJHK, Moaens MeradazHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «HaOnronenue MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHnas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciieicTBeHHOCTh M U3MEHYHBOCTH OPIaHU3MOB.

[Ipenmer u 3amaun reHeTuku. VMctopust pa3BUTHsS T'eHETUKU. Poib 1UTONOrMU M SMOPHONIOrMM B CTAHOBICHMM T'€HETHKH. Bkiiag poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. MeTO/bl T€HeTHKH (TMOpUIO0IOrMYECKHM, IMTOreHEeTUYECKH, MOJIEKYIIpHO-TeHeTnYecKkuil). OCHOBHBIE
reHeTUYeCKre NOHATHA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yeMas B CXeMaX CKpEelIMBaHHM.



3aKOHOMEPHOCTH HACJIEJIOBaHUSI NPU3HAKOB, ycTaHOBJIeHHbIe [. Mennenem. MoHOruOpuaHOe CKpeuIMBaHHE. 3aKOH €AMHOO00pasus THOpHIIOB
nepBoro noxkosieHus. IlpaBuno noMuHrpoBaHus. 3aKOH paclleIUIeHHs IPU3HAKOB. [ nunores3a yucTorel ramer. [1oyiHOE U HENMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpelMBaHue. 3aKOH HE3aBUCUMOIO HACJEOBaHUS IpU3HAKOB. lluToreHeTnyeckue OCHOBBI JUTMOPUAHOIO CKPELIUBAHMSL.
Ananuzupyroniee cKpeuiBanue. Vcnonp3oBaHue aHATM3UPYIOILEr0 CKPEIIMBAHNUS ISl ONPEeSICHUs TeHOTHUIIa 0CO0u.

CuennenHoe HaciieoBaHue npu3HakoB. Pabora T. Moprana no cuenieHHOMY Haclel0BaHUIO 'eHoB. HapylieHue cluenieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHeTUUEeCKHne KapThl.

I'enetuka mnosa. XpoMOCOMHOE OINpeAeieHUe Moja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOraMerHele M T€TE€pPOraMETHBIE OPraHU3MBI.
HacnenoBanue npu3HaKkoB, CHEIUICHHBIX C ITOJIOM.

H3meHnunBoCTh. BUibl H3MEHYMBOCTU: HEHACIICACTBEHHAsI U HACIEACTBEHHAsA. POJIb Cpellbl B HEHACIIEICTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(HUKALIMOHHON W3MEHYMBOCTU. BapuanuoHHBIM psn W BapuauumoHHas kpuBas. Hopma peakuuum npusHaka. KonauuecTBeHHbIE M KaueCTBEHHbIE
IPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(BHUKALIMOHHON U3MEHYMBOCTH.

Hacnencreennasi, Wi T€HOTHUNHYECKAss, U3MEHYNBOCTh. KOMOWHATHBHAS M3MEHUYMBOCTh. MeH03 M IMMOJOBOH MpOIlecC — OCHOBA KOMOMHATHBHOU
U3MEHYMBOCTU. MyTalmoHHast M3MEHUNBOCTh. Kitaccudukanust MyTanuii: reHHbIe, XpOMOCOMHEBIE, TeHOMHBIE. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHbIe
(akTOphl. 3aKOH TOMOJIOTHUECKUX PsIOB B HacieAcTBeHHOoN n3MeHnunBoctu H. Y. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHbIE METOAbl T'€HETUKH YEJIOBEKa: TI'EHEANOTHYeCKUi, OJM3HELOBBIH, HUTOT€HETHUYECKUH,
OMOXMMHYECKHUH, MOJIEKYJIsIpHO-TeHeTnYeckuil. CoBpeMEHHOE olpesiesieHne FeHOTUIa: MTOJIHOTEHOMHOE CEKBEHUPOBaHUE, FTEHOTUIIHPOBAHKE, B TOM YHUCIIE
¢ nomoupto IIIIP-ananu3a. HacnencTBeHHble 3a00sieBaHUS 4eENOBEKa: TE€HHble O00Je3HH, OOJE€3HH C HACIEACTBEHHOW NpeapacroiokKeHHOCThIO,
XpoMocoMHble Oone3nu. Comarndyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KiIE€TKU. IIpuHIMNBI 370poBOro oOpasa JKW3HHU, IUArHOCTUKH,
npo(UIAKTUKY U JIEUYEHUS] TeHETUUECKUX OoJie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHNE. 3HAaUeHNE MEIMLIMHCKON F€HETUKH B MPEJOTBPAIIEHUN U
JICUEHUHU TeHETUYEeCKNX 3a00JIeBaHUH YeTIOBEKa.

JdemoncTpanuu:

[optpetst: I'. Mennens, T. Mopraw, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuupl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 HUTOI€HETHYECKask OCHOBA», «3aKOH PACILEIUIEHUS M €ro IIUTOr€HEeTHYECKasi OCHOBay,
«3aKoH YHUCTOTHI ramer», «JlurubpuaHoe ckpemuBaHue», «llutonoruuyecknue OCHOBBI TUTMOPHIIHOTO CKpeuiuBaHus», «Meho3y», «B3aumonelictue
AJUIETIbHBIX T€HOB», «l'€HEeTHYeCKHe KapThl PACTEHUM, KMBOTHBIX M 4YeEJIOBEKa», «l'€HeTHKa Ioiay», «3aKOHOMEPHOCTH HACIEJOBAHUs, CLEIUIEHHOIO C
nojgom», «KapuoTumnbl 4YeroBeKa W SKUBOTHBIX», «Buubl m3meHuuBOCTH», «MoauduKalMOHHAs W3MEHYMBOCTb», «HacnenoBanue pesyc-pakropay,
«['eneruka rpymnm KpoBu», «MyTallMOHHAsi U3MEHYUBOCTH.



ObopynoBanue: MozenU-amuIMKanuu «MoHoruOpuaHoe ckpemuBaHue», «Hemomnoe nomuHHpOBaHUE», «/lUrnOpuaHOE CKpeIuBaHHEY,
«[lepexpéct XxpoMOCOM», MUKPOCKOT U MUKpornpenapat «/Ipozoduna» (Hopma, mytanuu GopMbl KPBUIbEB U OKPACKH Tea), repoapuii «I opox moceBHOI».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHass pabGota Ne 5. «l3yueHue pe3yabTaTOB MOHOTMOPUAHOTO M JAUTHMOPUIHOIO CKpEIIMBAaHUS Yy Jpo30GMiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

JlaGopatopHas pabota Ne 6. «/3yueHre MoaupUKAITMOHHON H3MEHYNBOCTH, TOCTPOSHHE BAPUALTMOHHOTO Psiia ¥ BAPUAIIMOHHON KPUBOID».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y Apo30(huiibl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBieHHEe U aHAINU3 POJOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexkuus Kak Hayka M Ipoliecc. 3apoKJIeHUE CelleKIMU U qoMmectukanus. Yuenue H. M. BaBuioBa o neHTpax NpoMCXOKJIEHUS U MHOT0o00Opa3us
KYJIBTYPHBIX paCTeHHUU. LIeHTpBbI IPOUCXOKACHMSI TOMAIIHUX )KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CENEeKIMHM. MaccoBbIM M MHIUBHIYaJbHBIH OTOOpPBI B CENEKIMM pacTeHUM U >KUBOTHBIX. OIeHKa 3KCTepbepa.
bnuskoponcTBeHHoe ckpemyBaHue — MHOpuUAMHT. Yuctas nuHus. CkpeluBaHue 4YUCTBIX JuHUM. ['ereposuc, mnm rubpunnas cuia. HeponactBeHHoe
cKkpemyBanue — ayropuausr. Otnanéunas rudpuauzanus u e€ ycrnexu. VcKycCTBEHHBIM MyTareHe3 M MOJIy4€HUE MOJUIUIOUAOB. JIOCTH)KEHUS CeNeKINU
pacTeHUH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib Npou3BoJACTBA. ['eHHas nHxkeHepus. DTamnbl co3aanus pekomOouHanTHoM JIHK u Tpancrennsix opranuzmos. Kietounas
uHxeHepus. Knetounesle KyabTypbhl. MUKpPOKJIOHAIbHOE pa3MHOXKEHHE pacTeHuil. KioHupoBaHHME BBICOKONMPOAYKTHUBHBIX CEIbCKOXO3SIHCTBEHHBIX
OpraHu3MoOB. DKoJIoTHUYecKue 1 aTndeckue npodiemsl. 'MO — renernyecku MoIu(UIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmupel 1 cxembl: kKapTa «lleHTphl MPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHuid», «llopoasl nomamHuxX XUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuil», «OtnanéHHas rubpuamszanus», «Pabotbl akagemuka M. @. UpanoBay, «llomumnonnus», «OOBEKTHl OUOTEXHOJOTHUN,
«Kierounble KyapTyphl U KIIOHUpOBaHHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO/I0B M KOPHEIUIOA0B TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKoX035iICTBEHHbIE PACTEHUS».

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl M JIOCTHXKEHHUS CEJeKUMU PpAacTeHHM W JKMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIHIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENBHBIA YUaCTOK, B TEIUIMYHOE XO3SHCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».
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Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennoceikn BO3HMKHOBEHUS 3BOJIOIMOHHON TEOpPHUU. DBOJIIOLMOHHAS TeOopus U e€ MecTo B OMONOTHH. BiusHuEe >BONIONMOHHON TEOpUU Ha
pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CeuperenbcTBa 3Bostonnu. IlaneoHTonornueckue: nociae10BaTeNbHOCTD MOSBICHUS BUIOB B MAJIEOHTOJIOTMYECKOH JIE€TONMCH, TEPEXOHbIE (POPMBI.
Buoreorpaduyeckue: cxoacTBo u paznuure GayH u (I0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA W PAa3NUuusi 3MOPHOHOB pPAa3HBIX BUAOB TO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHaJIOTUYHbIE, pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHHU3MOB HACJEACTBEHHOCTM M OCHOBHBIX
METa0O0IMUECKUX MyTell y BCEX OpraHu3MOB.

OpomtonmonHas teopust Y. JlapBuHa. [Ipennocbuiku BOZHUKHOBEHHUS JapBUHU3MA. JIBMOKYIIME CHUJIBI 3BOJIOLMHU BUJOB N0 JlapBuHy (M30bITOYHOE
Pa3MHOXXEHHE ITPU OrPAaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAs U3MEHUMBOCTh, 00pb0a 3a CyIIECTBOBAHHUE, ECTECTBEHHBIN OTOOD).

Cunternyeckas teopus 3Boonun (CTI) u e€ 0OCHOBHBIE MOJ0KEHUS.

Muxpossotonust. [Tomynsus kak e1MHULA BUAA U SBOJIIOLIUH.

JBmwxynme cuibl (pakTopbl) SBOIOLNUN BUAOB B MpHupoae. MyTallMOHHBIN Mporecc 1 KOMOMHATHBHAS M3MEHUYMBOCTh. 10Ny IsIIMOHHBIE BOJTHBI U
npeii¢ reHoB. M3omsius 1 MUTpanusi.

EcrecTBeHHbIi 0TOOp — Hanpasisonwmii Gpakrop 3Boronuu. opMel €CTECTBEHHOTO 0TOOPA.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3ybTaT 3BOIIOIMH. [Ipumepsl npucnocobaeHui y oprannzMoB. ApoMop¢o3bl U U0 AAI TAIUH.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHoBHBIE (hOPMBI BH1000pa30BaHus: TeorpaduyecKoe, IKOJIOTHIECKOE.

Makpossomtonusi. @opmel 3BostONMN: GUIeTHYECKas], TUBEPreHTHAs, KOHBEpreHTHasl, napajuieabHas. HeoOpaTuMoCTh 3BOTIOIUH.

[TpoucxoxaeHne oT HecneUAIN3UPOBaHHbIX NTpenkoB. [Iporpeccupyromas cnenuanu3anns. AZanTUBHAs pajndanus.

Jdemoncrpanuu:

[Moptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuit, K. M. bap, O. I'ekkens, ®. Mromnep, A. H. Cesepiios.

Tabmunel u cxeMbl: «Pa3BuTue opraHM4ecKoro Mupa Ha 3emiie», «3apOoibIIIM MO3BOHOYHBIX KHUBOTHBIX», «ApXxeonTepukc», «Popmbl 60pHObI 3a
cyuiectBoBaHue», «EcrecTBeHHBII 0TOOpY, «MHOroobpa3ue COpTOB pacTeHuit», «MHoroobpasue Mmopoj] *XUBOTHBIX», «llomymsuuny», «MyTanuoHHas
U3MEHYUBOCTbY, «ApoMopdo3bly, «Maunoanantanumn», «O0mas nerenepanusy», «/IBrxymme cuibl 3Boionumny, «Kapra-cxema Mapuipyra myremniectsus Y.
HapBuna», «boppba 3a cymectBoBaHue», «lIpucrnocobmeHHOCTs opranusmMoB», «l'eorpaduueckoe BHUIOO0Opa3oBaHUE», «IKOJIOTHUYECKOE
BHUJI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HAaCEKOMBIX C PAa3IMYHBIMM THIAMH OKpackd, Habop IJIOJOB M CeMsH, Kojulekuus «lIpuMepsl 3aliuTHBIX
IpUCHoCco0ICHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HAIPABJICHUS SBOIIOIHUNY, 00bEMHAs Mozelb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX ).
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Buoreorpaduyeckas kapra mupa, KowieKius «DopMbl COXpaHHOCTH HCKONAEMBIX XHBOTHBIX M pacTeHuil», Monenb ammiukanus «llepekpéct
XpOMOCOMY, BJIaKHbIE Tpenapathl «Pa3Butue HacekoMoroy», «Pa3BuTHe JIATYIIKW», MUKporpenapar «/Ipozodunay (Hopma, mytanuu (GopMbl KpbUIbEB U
OKpacKH Teja).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopnas padota Ne 1. «CpaBHeHuUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaboparopHas pabota Ne 2. «Omnucanue mpucrnocoOIEHHOCTH OpraHu3Ma B €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE KU3HU Ha 3emiie.

JloHay4Hble MPEICTABICHUS O 3apOXKAECHUM *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS )KM3HM Ha 3emJie: abMoreHe3 M naHcrnepmus. XuMuyeckast
IBOJIOIMS. AOGUOTEHHBIH CHHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTALHOE MOITBEPKACHUE XUMUIECKOH 3Borony. HavapHbie
aTanbl Ouonoruueckoi ssomtonuu. I'unoresa PHK-mupa. ®@opmupoBanue MeMOpaHHBIX CTPYKTYpP M BOSHHMKHOBEHME MPOTOKIETKH. [lepBble KIETKH U UX
sBosonysl. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pa3zButHe xu3Hu Ha 3emiie mo spam u nepuogam. Karapxei. Apxeiickas u mpotepo3oiickas pbl. [laneo3oiickast apa u e€ nepuoabl: KeMOPUNCKHUIA,
OPJIOBUKCKHI, CHITYPUHCKUIA, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: aJIeOreHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCcTUKa KJIMMaTa ¥ reoJ0rHyeckux mporeccoB. OCHOBHBIE 3TAlbl 3BOIOIUN PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bl Yy pacTeHUM
U )KUBOTHBIX. [losiBIeHUE, paclBET U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHu4ecKoro Mupa Kak oTpaxeHue 3BoIoIui. OCHOBHbIE CUCTEMATHUECKHE TPYIINBI OPIaHU3MOB.

OBomronus 4enoBeKa. AHTPOINOJIOIHMsS Kak Hayka. Pa3BuTHe NpeacTaBiIeHUN O NPOMCXOXKACHUM 4YeIoBeKa. MeTonabl M3ydeHHUs aHTpPOIOIEHE3a.
CxopncTBa M pa3Inyusl 4eNOBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cuisl (pakTopsl) aHTponoreHe3a. HacnenctBeHHas ”3MEHYMBOCTD U €CTECTBEHHBINM 0TOOp. OOIIEeCTBEHHBIN 00pa3 )KU3HHU, U3TOTOBIIECHUE
opynuil TpyAa, MBIILUIEHHUE, PEYb.

OcHOBHBIE CTaZMM W BETBHU DBOJIIOIMM YEJIOBEKA: aBCTpaJoNnuTekH, UenoBek ymenslid, YenoBek mnpsamoxonsauuii, YenoBek HeaHAEpPTaIbCKHIA,
Yenoek pa3yMHbId. Haxoaku McKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMsI, 00JIaCTh pacpocTpaHeHus1, 00bEM roJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPY/IHsL.

Yenoeueckue pacbl. OCHOBHbBIE OOJBIINE PACKL: €BPOIICOUIHAS (€Bpa3UiicKast), HErpPO-aBCTpaJIoOnHAas (IKBATOpHAJIbHAs), MOHTOJIOMIHAS (a3MaTCKO-
amepuKaHckas). UepTbl NMpucrnocoOIEHHOCTH NPECTaBUTENEH YelOBEUECKUX pac K yCIOBHSM cyllecTBoBaHUS. EnuHcTBO yenoBeueckux pac. Kputnka
pacusma.

Jdemoncrpanum:

[optpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Mumnep, I'. Opu, Y. /lapsus.



Tabmuner 1 cxembl: «Bo3aukHOBeHHEe CONHEUHOW CHUCTEMBI», «Pa3BUTHE OpraHMYECKOro Mupay», «PacTuTenbHas KieTkay, «KHBOTHAas KIETKay,
«IIpokapuoTnueckast kierka», «CoOBpeMEHHas CHCTEMa OpPraHUYeCKOro Mupa», «CpaBHEHHE AaHATOMHYECKMX YEpT CTPOEHHUS UeloBEeKa U
YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJlCOHTOJIOIMUECKUX HAXOJOK MPEIKOB COBPEMEHHOIrO ueioBekay, «JpeBHeiiue moan», «/IpesHue
moan», «llepBbie coBpeMeHHbIE TH0an», «HenoBedeckue pacoh».

Ob6opynoBanue: Mynsoku «lIponcxoxnenue uenoBeka» (OIOCTHI aBCTPAJONMUTEKA, NMUTEKAHTPOIA, HEAaHAEPTalblla, KPOMAHbOHIIA), CICHKH HIH
n300pakeHHsI KAMEHHBIX OpYIUil NMEepBOOBITHOTO YelOBeKa (KaMHH-YOIIEpbl, pyOmia, ckpebia), TeoXpoHOJOrHUecKas Tabiuna, KoJeKus «DPopMbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX U PACTCHUII».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[IpakTuueckas padbora Ne 1. «/3ydyeHne uckonaemblx OCTATKOB PAaCTEHUM U )KUBOTHBIX B KOJUIEKLIUAX».

DKcKypeus «IBOJIOLNS OpraHUYeCKOro Mupa Ha 3emJie» (B €CTECTBEHHO-HAyUHbIN WIIM KpaeBeJUEeCKUil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa.

DKOJIOTHSl KaK HayKa. 3aJayd W pas3fenbl 3KOJOTMU. MeToapl 3KOJOTMYECKHX HCCIEHOBaHUM. DKOJOTMUYECKOE MHPOBO33PEHHE COBPEMEHHOIO
YeJI0BEKa.

Cpenpbl 0O0uTaHUsI OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/1YIIIHAs, IOUBEHHAs, BHYTPUOPTaHU3MEHHAS.

Okonornyeckue akropsl. Kimaccupukaius sKonorn4eckux (pakTopoB: abHOTHYECKHE, OMOTHYECKHE M aHTPOINOIreHHbIe. J[eficTBHE IKOIOTHYECKUX
(akTOpPOB Ha OPraHU3MBI. 12

AOuoTtudeckue (paxTopsl: CBET, TeMiiepaTypa, BiaxHocTh. Doronepuoausm. [Iprcrnocobienrs opraHu3MoB K JIEUCTBUIO a0MOTHYECKUX (haKTOPOB.
buonornueckue puTMsl.

buotnueckue ¢dakropsl. Bunsl 6MoTHUECKUX B3aUMOJCHCTBUN: KOHKYPEHIHs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusMm, koonepanus,
MYTyaJan3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCATU3M, HEUTpaIu3M. 3HaueHne OMOTUYECKUX B3aUMOACHUCTBUI JUIs CyIIe CTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU Nonyasiund. OCHOBHBIE MMOKA3aTeIN MOMYJISIUN: YUCIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTH, IPUPOCT,
murpanus. J[nHaMuka 4MCcI€HHOCTH NOMYJISALUN U €€ PETyIIALHUsL.

Jdemoncrpanum:

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

Tabmuner u cxemsl: kapra «[Ipuponnbie 30Hb1 3emnny», «Cpeapl oOUTaHUsT OpraHU3MOBY», «DoTonepuoauzmy», «llomynauun», «3aKOHOMEPHOCTH
pocTa YMCIEHHOCTH NOMyNISIIUU HHPY30pun-Tyenbku», «[lumessie nenm».

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUI U3 PAa3HBIX MECT OOUTAHUS.

JlaGopaTtopHnas padota Ne 4. «BnusiHMe cBeTa Ha POCT M PA3BUTHE YEPEHKOB KOJICYCay.



[IpakTuyeckas padora Ne 2. «[loxc4€r IIIOTHOCTH TMOMYJISIMA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01ecTBa U IKOJI0THYEeCKHE CHCTEMbl.

Coo0uiecTBo opranu3mMoB — OuoreHo3. CTpyKTyphl OHOIIeHO3a: BUIOBAsI, IPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buabi-goMuHanTel. CBs3U B
OuoreHo3se.

DKkonoruyeckne cucreMsl (3kocuctemsl). [lonsarue 06 skocucrteme u OuoreorneHoze. DyHKIIMOHATBLHBIE KOMIIOHEHTBI 3KOCHUCTEMBL: MPOAYIICHTHI,
KOHCYMEHTBI, pe1ylleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B 3kocucTteMe. Tpoduyeckue (MuiieBbie) ypoBHH 3KOCUCTEMBI. [IuIIeBbIe IETH U CEeTH.
OcHoBHBIE MOKa3aTeNd PKOCUCTEMBI: OMoMacca, MPOAYKIHUSA. DKOJIOTHUECKHUE MUPaMUJbL: MPOAYKIIMH, YUCICHHOCTH, Ouomacchl. CBOWCTBA IKOCUCTEM:
YCTOMUYMBOCTb, caMOperyisiuus, pazsurue. CyKieccusl.

[Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO WJIM HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. brosornueckoe u X03s1CTBEHHOE 3HAUE€HUE arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak GpakTop ycToMunBOCTH 3KocucTeM. CoxpaHeHrne OMOIOrHuecKoro pasHoodpas3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocdepe. ['panuiipl, cocras u cTpyktypa Ouocdepsl. Kupoe BemiectBo u ero ¢pyHkiuu. OcodeHHocTH 6uochepsl Kak
I00ATLHOM SKOCUCTEMBI. J[MHaMUYecKoe paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoThI BemiecTB 1 OMOreOXUMHUYECKHE IUKITBI AJIEMEHTOB (YTiiepoa, a3oTa). 30HaIbHOCTh Onochepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B 6rochepe 3emin. AHTpONIOTeHHbIE H3MEHEHHsI B Orocdepe. [ odanbHbIe SK0I0rnyeckrue mpoOIeMsl.

CocymecTBoBaHue NMpUpPOAbl U 4yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpaszus Kak OCHOBa YCTOHUMBOCTH Ouocdeprl. OCHOBa palMOHAIBLHOTO
yIpaBieHUs IPUPOJHBIMU PECYPCaMU U UX UCIOJIb30BaHuE. JlocTHKeHus: OMOJIOTHH U OXpaHa MPUPO/IbIL.

JdemoncTpauum:

[Toprpetsr: A. k. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessle nenu», «buoneHo3: cocraB M cTpykTypay, «lIpuponnsie coobiiectBa», «llemu mutanus», «IKoIOorHYecKas
nupamusa», «buochepa u uyenosek», «IxocucTeMa IMIHUPOKOIUCTBEHHOTO Jeca», «IKOCHUCTEMa XBOMHOro jeca», «buoleHo3 BojgoéMay, «ATpoleHo3y,
«IIpuMepHBIE aHTPOITOT€HHBIE BO3JIECHCTBUS Ha NMPUPONY», «BaKHEHIINe MCTOYHHMKHM 3arpsi3HEHHs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BaxkHenmas
cocrapisironias ouocdeps», «Dakropsl nerpaganuu nousy, «llapHukoBelid 3 dexT», «DakTOpbl PaJUOAKTUBHOIO 3arps3HeHust ouocdepsn», «OOmas
CTpyKTypa Ouocheps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIN 3kpaH Ouocheprl», «Kpyrosopot yriepona B 6uochepe», «Kpyrosopor
azoTa B IPUPOJEN.

OGopynoBaHue: Mojenb-ammunKaus «Tunnaaeie OMOIIEHO3bI», Tepbapuii «PacTuTtenbHbIe cooOIIecTBay, Koyeknuu «buoreno3y», «Bpenurenu
BaXHEHMIIINX CETbCKOXO3IUCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKIIMM PACTeHUN M JKUBOTHBIX, MPUHAJUIEkKAIINE K Pa3HbIM IKOJIOTHUYECKUM TpyIIam
onHoro Buaa, Kpacnas kaura Poccuiickoit denepannu, n300pakeHus OXpaHseMbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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[UNTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOIPAMMBI 110 BHUOJIOTMM HA BA30BOM VPOBHE CPEAHEI'O OBIIEI'O
OBPA30BAHUA

Cormacao ®I'OC COQO, ycraHaBIuBalOTCS TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS OOYYAIOIIMMHCS IMPOTPAMM CPEAHEro OOIIero oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType NMUYHOCTHBIX pPe3yabTaTOB OCBOEHHUS MpeaMeTa «bHONOTHs» BBIAECIEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE OOYUYaIOLUMUCS
POCCUHCKON Tpa)kIaHCKON MACHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOIIPEACTICHUIO, HAIMYME MOTHUBALMU K OOY4YECHHUIO
OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHM JUYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHX TPATULUNA PA3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATEIHLHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH,
OPUCYIIUMU CHCTEME OHMOJOTMYECKOro OOpa30BaHMs, HAIUYHE JKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh IEJIM U CTPOUTH KU3HEHHBIC
TUTaHBIL.

JlngHOCTHBIE pe3yabTaThl OCBOCHUS IpeaMeTa «brUoIorus» JOCTUTAIOTCS B €IMHCTBE YYCOHOW M BOCIIMTATENILHON JESTEIIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUHUCKHMH COIMOKYJIbTYPHBIMH, HCTOPHUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH, MIPUHITHIMU B OOIIECTBE MpPaBUIAMH U
HOpPMaMH TOBEIEHUS M CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMsSI, CAMOBOCHUTAHHS WU CaMOPa3BUTHSA, Pa3BUTHS BHYTPEHHEH MO3HUIMHU JHYHOCTH,
NaTpUOTH3Ma, YBKEHHUS K 3aKOHY M TPABOIOPSAIKY, YEJIOBEKY Tpyla M CTaplieMy IMOKOJIEHHIO, B3aUMHOTO YBa)KEHHUS, OEpEeKHOTO OTHOIIEHHUS K
KYJbTYPHOMY HACIEIUIO U TPAJAUIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepaiu, npupoie U OKPYKarIIEH cpee.

JlugHOCTHBIE PE3yJIbTaThl OCBOCHHS Yy4yeOHOro mpeaMera «buoyorus» OJDKHBI OTpa)XxaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJCTBOBATbCA CPOPMHUPOBAHHOW BHYTPEHHEHW MO3HMIMENH JTUYHOCTH, CHCTEMOH IEHHOCTHBIX OPHUEHTAIlUH, TMO3UTHBHBIX BHYTPEHHUX YOEKICHH M,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, pAaCIIMPEHUE )KU3HEHHOTO OMBITA U OMBITA EATEIFHOCTH B MPOIECCE peann3aliu
OCHOBHBIX HaIlpaBJICHUN BOCIUTATEIHHON JEATEILHOCTH, B TOM YUCJIE€ B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIINK 00YUaIOIIETrocsl Kak aKTHBHOTO U OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIEeCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TTPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIHHOCTH MPU CO3AAHUN YUEOHBIX MPOECKTOB, PEIICHUN YIEOHBIX U MTO3HABATENBHBIX 33/1a4, BHITIOH CHUH
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTH OTPEIEIAThH COOCTBEHHYIO MO3HUITHIO 110 OTHOIIECHHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€,

YMEHHE YYUTHIBATh B CBOHMX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aWMOJEUCTBHUS JIIOJEH C pa3HbIMH YOEXKIACHUSIMH, KYIbTYyPHBIMH
LEHHOCTSIMU U COIUAILHBIM MOJI0KEHUEM;
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TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBINOJIHCHUsS YYEOHBIX, TTO3HABATEIBLHBIX M HCCIIECIOBATEILCKUX 3aad, YBAXKUTCILHOTO
OTHONICHHSI K MHCHHUIO OTITIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

FOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON TPa)kMaHCKOW HICHTHYHOCTH, MAaTPUOTH3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEpe.
Ponunoii, ropaoctu 3a cBoii Kpai, CBOXO PonuHy, CBOM S3bIK U KYJIBTYPY, IPOILIOE U HACTOALLEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOJIbI, JOCTHKEHHSIM Poccuu B Hayke, MCKYCCTBE, CHOPTE, TEXHOJIOTHUSX,
Tpyne,

CIIOCOOHOCTH OIICHUBATH BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH, TOHUMAHHS 3HAYEHUs OMOJIOTHMH B MO3HAHUU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUIICKOr0 HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEIISIM, CO3/IaHHIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPHUHSATHS [IEHHOCTEH CEMEWHOM )XU3HU B COOTBETCTBUU
¢ TpaauuusiMu HapooB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKJIFOUAsi 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE MTPOSIBIIATH Kaue€CTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, (OPMHUPOBAHUA KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0JIATOIOIYYHS:

NMOHMMaHWE W peaju3alus 3J0poBOro u Oe3omacHoro oOpa3a KU3HU (30pOBOE MHUTAHHE, COOJIIOJICHWE TUTHEHUYECKUX TPAaBHI U HOPM,
cOaNmaHCUPOBAHHBIN PEXUM 3aHATHH U OTABIXA, peryispHas (u3udeckas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBbBIO;

MOHUMAaHWE IEHHOCTH TMPaBWJI WHAWNBUIYATLHOTO W KOJUIEKTHBHOTO O€30MAacHOTO TOBEIEHUS B CUTYAIHSIX, YTPOXKAIOIIMX 3J0POBBI0 U KU3HU
JIIOAEH;

OCO3HaHUE MOCIEACTBHIA U HEMPUATHS BPEAHBIX MIPUBBIUEK (YIIOTPEOJICHUS AKOTOJIs, HAPKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCIIUTAHMS:
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TOTOBHOCTB K TPYZly, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYA0T00HE;

TOTOBHOCTh K aKTUBHOM ACATCIIbHOCTHU TEXHOJIOTUYECKON U COI_[I/IaJIbHOf/'I HaIIpaBJICHHOCTH, CHOCO6HOCTB WHUIMUPOBATh, IIJIAHUPOBATH H
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTb;

MHTEpPEC K pa3anyuHbIM chepam npodhecCuoHaTbHON AeSITeNbHOCTH, YMEHHE COBEpUIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccuu U peaan30oBbIBATh
cOOCTBEHHBIE JKM3HEHHBIE IIJIaHBbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KHU3HH,

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOUICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIIIEHUE YPOBHSI SKOJIOTMYECKOW KYIBTYphl: IPUOOpPETEHHE OIbITa IJIAHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBHHA IS
OKpYKaroIlIeH Cpeibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil UX pPeleHus;

CIIOCOOHOCTh HMCMOJB30BaTh NMPUOOpPETaeMble MPU H3y4YEeHUH OWOJIOTMH 3HAHUS W YMEHHUS MPH PEIIeHUU MpoOJieM, CBSI3aHHBIX C PAlMOHATBHBIM
IPUPOIONIONIB30BaHNEM (COOIIOJICHHE TPaBHJ TMOBEACHHUS B NPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHCTEM, OHOochepsl);

aKTUBHOE HENpUATHE NEHCTBUMN, MPUHOCAIIMX BPEJ OKpYXKarolleid NpUPOAHOHN cpese, yMEHUE MPOTHO3MPOBATh HEOIAronpUsATHBIE HKOJIOTHUYECKHE
HOCJEACTBHS TPEIIPUHUMAEMBIX IEHCTBUH U MPEIOTBPAILATh UX;

HAJIMYUE PaA3BUTOr0 3KOJOTHYCCKOI'0 MBIIIJICHUAA, DKOJIOTHUYECKOH KYJbTYpPBbI, OIIbITa ACATCIBHOCTH DKOJIOTUUECKOH HaITPpaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATHCA HMHU B HOSH&B&TCHBHOﬁ, KOMMYHHKaTI/IBHOﬁ n COHI/IZU'II)HOﬁ IMMPAKTUKE, TOTOBHOCTH K YYaCTHUIO B HpaKTHqCCKOﬁ ACATCIIbHOCTH
9KOJIOTUYECKOI HallPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha
JIMaJIore KyJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IMOJIMKYJIBTYPHOM MHpE;

COBEPILEHCTBOBAHHE S3bIKOBON M YUTATEIBCKOM KyJIbTYphl KaK CPEJICTBA B3aUMOACHCTBUS MEXKY JIOAbMHU U TIO3HAHUS MUDA;

NOHUMaHMe creun(uKu OMOJOTHH KaK HAyKH, OCO3HAHUS €€ posid B (pOPMUPOBAHUHU PAIIMOHAIFHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUH L[EIOCTHOTO
npezcTaBiIeHus 00 OKPY>KaloLIeM MUpPE KaK O €MHCTBE MPUPOIbI, YEJIOBEKa M OOIIECTBa, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MpolieM
COXpaHEHHSI TPUPOJHOTO PAaBHOBECHS;

Y6e)I(HéHHOCTI) B 3HAYMMOCTH OHOJIOTHHU JJIsA COBpeMeHHOI\/'I IIUBUIN3aIlUN: oOecrieueHnst HOBOTO YPOBHA pa3BUTHA MCAUIHWHBI, CO3JaHHC
HNEPCHEKTUBHBIX OMOTEXHOJOTHM, CIHOCOOHBIX peIIaTh pecypcHble NpoOJeMbl pa3BUTUS YEJIOBEYECTBA, IOMCKAa NyTeH BBIXOJA M3 TJI00ATIBHBIX
9KOJIOTHYECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOHYMBOMY Pa3BUTHIO, PAllIOHAIBHOMY HCIIOJIb30BAaHUIO MPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO
HOBBIX CTAaHJAAPTOB XU3HU,
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3aMHTEPECOBAHHOCTh B IMOJyYCHHH OMOJIOTMYECKUX 3HAHWUU B LENAX IOBBIIICHUS OOINEH KYJIbTYphbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH ()YHKIIMOHAILHOM IPaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu u3y4eHuu OnoIorum;

IOHUMAaHME CYITHOCTH METOJIOB [TO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCII0JIb30BaTh [10JIy4yaeMble 3HAHUA 1J1s1 aHaJIM3a U
OOBSICHEHUS ABJICHUN OKPY>KAIOLIEro MUpa U MPOUCXOAIIUX B HEM U3MEHEHUM, yMeHUe JeslaTh 000CHOBAHHBIE 3aKIFOUEHHS HA OCHOBE HAYYHBIX (DaKTOB
Y MMEIOLINXCS TAaHHBIX C IIEJIbI0 TOIYYEHHs IOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BATh OMOIOTUYECKHE 3HAHUS [T PELICHUS TPOOJIeM B PeaIbHbBIX KU3HEHHBIX CUTYAIUX;

OCO3HaHME IIEHHOCTH HAYYHOW AEATENbHOCTH, TOTOBHOCTb OCYILECTBIIATH IMPOEKTHYIO M MCCIEJOBATENbCKYIO JEATEbHOCTh MHIMBUYAJIbHO U B
rpymnie;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHUIO M caMOOOpa30BaHWIO, K AKTHBHOMY IIOJIYY€HUIO HOBBIX 3HAaHWH 1O OWOJIOTHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yJbTaThl OCBOEHHs YyueOHoro npeamera «buosorus» BKIIOYAIOT: 3HAUYMMBIE U1 (DOPMUPOBAHUS MHPOBO33PEHUS
00yJaroIuxcst MEKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIEHayuHble MOHATHSA, OTPAKAIOLIME LEJIOCTHOCTh HAayYyHOW KapTHHBI MHUpa U CHELU(UKY
METO/IOB IO3HAHMSA, WCIOIB3yEeMBbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, DHEPTUs, SBJICHHUE, MPOLECC, CHUCTEMa, HAaydyHBIH (DaKT, MPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeNIOBaHNe, HAOIIOJeHNe, W3MEpPEeHHe, OJKCIEPUMEHT U JpPYrux), YHUBEpCaJbHbIE Yy4deOHBIC JeiCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), obecneunBatonve GpopMupoBanue GpyHKIHMOHAIBHON I'PaMOTHOCTH U COLUAIBHOW KOMIETEH MU
00yyYaroImuxcsi, ClIOCOOHOCTh 00YYAIOLINXCSl UCHOIB30BATh OCBOEHHBIE MEXKIMCIHUILIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHUBEpCalbHble ydeOHbIE
JICUCTBUS B TO3HABATEIbHOW M COLIMAIIBHON MTPAKTHKE.

MertarnpenMeTHbIe Pe3yIbTaThl OCBOSHHSI TPOrPAMMBI CPETHETO 00IIET0 00pa30BaHUs JODKHBI OTPAXKATh:

OBJ1ajieHNe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a30Bble JJOTHYECKHE efiCTBHSL:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCTIOJIB30BaTh MPH OCBOCHHUH 3HAHHUW MPUEMBI JIOTHYECKOTO MBINIICHHS (aHAIN3a, CHHTE3a, CPaBHEHMS, KIIacCU(PUKAIIH, 0000IIEHS), paCKPhIBATh
CMBICJI OMOJIOTUYECKUX MOHATHH (BBIACIATH UX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);

OTIpeNIeNIATh LIEIH JEATENIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH MX JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JAEATEILHOCTU C MOCTABICHHBIMU
EISIMU;

UCTIOJTB30BaTh OMOJIOTHYECKUE TTOHATHS IJ1s1 OOBSICHEHUS (PAaKTOB U SIBIICHHIA KHBOHW IIPUPOJIBI,

CTPOUTH JIOTHUECKUE PACCYXAEHUS (MHIAYKTUBHBIE, IeAYKTUBHBIC, IO aHAJOI'MU), BBIABISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paCCMATPHUBAEMBIX
SBIICHUSIX, (OPMYJIMPOBAThH BBIBOJIBI U 3aKIIIOUEHUS;
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HpI/IMeHSITb CXECMHO-MOJICJIBHBIC CpeI[CTBa JJIA HpCIICTaBJICHI/ISI CYH_ICCTBGHHBIX CB$I3€I>'I nu OTHOIHCHI/Iﬁ B 1/13yqaeMHx 6I/IOJIOFI/I‘-ICCKI/IX O6’beKTaX, a
TAKXCEC HpOTI/IBOpe‘-II/If/’I pa3H0r0 po;[a, BBIABJICHHBIX B paSJII/I‘IHBIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTbB KOPPEKTUBHI B JCATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJITATOB IIEJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN JAEATEIHHOCTH,

KOOp[[I/IHI/IpOBaTL U BBIIIOJIHATH pa60Ty B YCJIOBI/ISIX peanLHoro, BI/IpTyaJIBHOFO nu KOM6I/IHI/Ip0BaHHOI‘O B3aHMOHeﬁCTBHH;

paSBI/IBaTL eraTI/IBHOe MBIIIJICHUEC HpI/I pCIJ_IeHI/H/I KN3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIQ/IETh HABBIKAMU Y4eOHO-HCCIEAOBATEIbCKOM U MPOEKTHOM JesATeNbHOCTU, HaBbIKAMU pa3pelieHus MpodiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOﬂTCJII)HOMy HOI/ICKy METOO0B pemeHI/m HpaKTI/ILIeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO paan/Iqux METOOOB IIO3HAHUA,

HUCITIOJIB30BAThH pa?,JII/I'-IHBIe BHUBI NCATCIIBHOCTHU II0 nonyqumo HOBOI'O 3HaHUA, €Iro I/IHTepHpeTaIII/II/I, Hpeo6pa303aHmo 158 HpI/IMeHeHI/IIO B yT-Ie6HI>IX
CUTYaIUsX, B TOM YKCJIE [IPH CO3JIaHUHU YUEOHBIX U COLUATBHBIX IPOCKTOB;

dbopMUpPOBATh HAYYHBIH TUIT MBILUICHUS, BJIaIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSIMHI U METOJIaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a7]a91 B 00pa30BaTECILHOM JIEATEIIBHOCTH M KU3HEHHBIX CHTYAITHIX;

BBISABJISATH HpI/ILII/IHHO-CJIGI[CTBeHHI)IG CBiA3U U aKTyaJ'II/I3I/IpOBaTI) 3a11aqy, BBIABHUT'aThb FI/IHOTC3y eé pemeHI/m, HaxXOIuThb apFYMeHTBI IJIA 1OKA3aTeJIbCTBA
CBOMX YTBEPXKJICHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XO/I€ PEILICHUS 33]a4H Pe3yIbTaThl, KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSX;

1aBaThb OIIGHKy HOBBIM CI/ITyaIII/IflM, OILICHHUBATH HpHO6p€TéHHI:H71 OIIBIT,

OCYIIECTBIISTH IIeJIEHATPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOO0B ACHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETb MePEHOCUTH 3HAHUS B TIO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIABUI'aTh HOBBIC U/ICHU, npez[naraTL OpI/IFI/IHaJIBHI)IC Ioaxoabl 1 peHIeHI/ISI, CTaBUTH HpO6J’ICMI)I H 3a1a4u, )lonycxa}onme aJ'II)TepHaTI/IBHI)IG pCHIeHI/ISI.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAINH (TEKCTE yueOHOTr0 MOCOOUs, HAyYHO-TIONMYISPHON TUTepaType, OMOJOTHIYECKHIX CIOBAPAX
U CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MIHTepHeTe), aHanu3upoBaTh WH(OOPMALIMIO PAa3TUYHBIX BHIOB U (OPM MPENCTaBICHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTH;

(GbopMyIHpPOBaTh 3aMPOCHl U MMPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U OTOOpEe OMoJIoTHUecKor MH(OpMaNuu, HEOOXOAMMOM NIJIsi BBHITIOJTHEHHS
yueOHBIX 3a7a4;

npUOOpeTaTh OMBIT MCIOIB30BaHUS MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHI, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIOIb30BaHUS
paSHHqHBIX IIOMCKOBBIX CUCTEM,
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CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (hOpMY MpeicTaBIeHUs] OMOIOTHYeCKOi HHPOpMAaLUH (CXeMbl, TpaQuKH, TUarpaMMBbl, TAOIUIIBI, PUCYHKH
H Apyroe);

UCIIOJIb30BaTh HAy4HBIH $3bIK B KayecTBE CPeIACTBAa Npu pabore ¢ OMOJOrMuecKo MH(opManuei: MpUMEHATh XMMUYECKHEe, (PU3HUYECKHEe U
MaTeMaTHYeCKUe 3HAaKU M CHUMBOJIBL, (opMysbl, aOOpeBUaTypy, HOMEHKIATYpY, MCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA
HaIJITHOCTH;

BJIAJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aIUTH HH(OpMAIK, HHPOPMALIMOHHOHN 0€30MacHOCTH JINYHOCTH.

OByageHne yHHBEpPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cepax >KU3HU, aKTHBHO y4acTBOBATh B AMAJIOIe WM JTUCKYCCHH 110 CYIIECTBY 00CYXIaeMOM TeMbI (YMeHHE
3a/1aBaTh BOIPOCHI, BBICKA3BIBATh CYXKICHUS OTHOCHUTENIBHO BBIIOJHEHHUs IIPEAJIaraéMOM 3aJadd, yYWUTHIBaTh MHTEPECHI U COIVIACOBAHHOCTH ITO3MIIUI
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIEHUS, MOHMMAaThb 3HAYEHHE COLMAIBHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX
CUTYallul, YMETh CMTr4aTh KOH(QIUKTHI U BECTU IEPETOBOPHI;

BJIAQJIETh PA3IMUHBIMU CIIOCOOAMM OOIEHUS M B3aUMOJACHUCTBUS, NMOHMMATh HAMEPEHUs IPYIHX JIOAEH, NPOSBIATh YBAKUTEIbHOE OTHOIIEHUE K
cobeceTHUKY U B KOPpeKTHO! (opme (popMyTupoBaTh CBOM BO3PAKEHMS,;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHONW M WHIAUBUAYAJIbHOM pabOThl MpH pEIIeHUH OMOJIOrMyYecKoil mpoOieMbl, 0OOCHOBBIBATH
HE00X0IMMOCTh MPUMEHEHUS TPYNIOBBIX (OPM B3aUMOIECHCTBHS NIPH PEeLLICHUH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKY ¥ METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB M BOZMOXKHOCTEH KaXkJJOr0 4JIeHa KOJIJIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHMPOBATH ACUCTBUSA MO €€ NOCTHIKEHMIO: COCTaBISATh IUIAH JICWCTBUM,
pacnpenenaTb pojau ¢ yd€éTOM MHEHUH y4aCTHUKOB, 0OCYXAaTh pe3yJbTaThl COBMECTHOM pabOThHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a M KaXKJIOT0 YUaCTHUKA KOMaH bl B OOIIMN pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATDH UEH C O3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONW 3HAUUMOCTH;

OCYILECTBIISATh MMO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYAIUSIX, POSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBiageHne YHHMBepPCAJIbHBIMH Pery/JsiTUBHBIMU 1€ CTBUAMM:

1) camoopranu3amnms:

UCIIO0JIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIs1 BBIBJICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

BBIOMpPAaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM II€JIeBbIE W CMBICIOBBIE YCTAHOBKM B CBOUX JAEHCTBHSX M IOCTYNKax MO OTHOLICHHIO K >KUBOU
IIPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAFOIINX;

19



CaMOCTOSITENIFHO OCYIIECTBIISTh IO3HABATEIbHYIO JESTEIBHOCTh, BBIABIATH IMPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/laud B
00pa30BaTeNbHON 1EATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTAaBJIATh IUIAH PEIIEHUs NPoOJIEMBl C Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacMpsATh paMKi y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO LIMPOKON 3PYAULIMU B pa3HbIX 00JIACTSIX 3HAHUHM, OCTOSHHO MOBBIIATH CBOM 00pa30BaTENIbHBINA U
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YIIBTATOB LIEIISAM;

BJIAJCTh HAaBBIKAMU I103HABATEJIbHOM pEeQIIEKCHU KaK OCO3HAHHsS COBEPILNAEMBIX ACUCTBUI M MBICIUTEIbHBIX IPOLIECCOB, MX pE3yJIbTaTOB U
OCHOBAHHMH, HCITOIB30BaTh MPUEMBI Pe(DICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTaTOB JIEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYroro YeJIOBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHbie pe3ynbTaThl ocBoeHUs nporpamMMbl COO mo Ouosoruu Ha 6a30BOM YPOBHE BKJIIOYAIOT cHElU(HUYECKHe s yueOHOro mpenMera
«buonorus» HayuyHble 3HAHHS, YMEHHUS M CIOCOOBI JIEHCTBMH MO OCBOEHHIO, WHTEPIpPETAlMM M NPeoOpa3OBaHHUIO 3HAHWUN, BHUJIBI JESATEIBHOCTH IO
MOJYYEHUIO HOBOI'O 3HAHUS M NMPUMEHEHHUIO 3HAHUM B Pa3IMUYHBIX Y4eOHBIX CHUTYyallUsiX, @ TaKKe B peallbHBbIX >KU3HEHHBIX CHUTYaIUsX, CBA3aHHBIX C
6uonorueil. B nporpamme npenaMeTHble pe3yabTaThl IPEICTaBICHBI IO FoJaM 00yUeHUsI.

[IpenmerHsble pe3ynbTaThl OCBOEHUs yueOHoro nmpeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh!
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c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJM OHOJOrMH B CHCTEME HAy4YHOTO 3HAHMUSA ECTECTBEHHBIX HayK, B (DOPMUPOBAHMHU COBPEMEHHOMH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAAE POCCHUCKHUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GyHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JIIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpPbIBATh COJEpKAHUE OMOJIIOTMYECKUX TEPMHHOB U MOHSATHI: KU3Hb, KJIETKA, OPraHu3M, MeTa0oau3M (0OMEH BEIIECTB U MpeBpalleHUue
SHEPruu), TOMEOCTa3 (CaMOpPEeryjsius), YpOBHEBas OpraHW3alUs JKUBBIX CHCTEM, CaMOBOCHpPOU3BEACHUE (PENpOAYKIIHs), HACIEICTBEHHOCTb,
WU3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE U3JaraTth OMOJIOrMYecKHe Teopuu (KJIETOYHAas, XPOMOCOMHAs, MYTAIl[MOHHAs, [IEHTpPaJlbHAs J0IMa MOJEKYJISIpHOM Ouonoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpaXx MHOTOOOpa3usl M MPOUCXOXKIEHUS KyabTypHBIX pactenuit H. M. BaBunosa), onpenensiTsh
IPaHULbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIIAJIETh METOJIaMH HAy4YHOTO TO3HAHUS B OMOJIOTMH: HAONIOJCHHE M ONMHMCAaHUE XUBBIX CHUCTEM, MPOIECCOB W SIBJICHHUU, OpraHU3alus H
MpOBEJICHNE OHOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHUE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIEAyeMbIMU BEIUYMHAMH, OOBSCHEHUE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHHBIX HAYYHBIX TOHATUH, TEOPUI U 3aKOHOB, YMEHUE J€JIaTh BHIBOJbI HA OCHOBAHUU MTOJIYYEHHBIX PE3YJIbTATOB;

YMEHME BBIJIEIATh CYLIECTBEHHbIE INPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT M DYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB,
0COOEHHOCTH TIPOIECCOB: OOMEHA BEIIECTB M MPEBPAILECHHS SHEPTHH B KJIETKE, (POTOCHHTE3A, ITACTUIECKOTO W YHEPreTHUECKOro 0OMEHa, XeMOCHHTE3a,
MHTO3a, Mei03a, OTIIOIOTBOPEHUS, Pa3MHOKEHUS, UHIMBHIyaIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3);

yMEHUE MPUMEHATh INOJIy4YEHHBbIE 3HAHUS Ui OOBSICHEHUs OMOJIOTMYECKUX IPOLECCOB M SBICHHM, AN NPUHATHA NPAKTUYECKUX peIIeHUil B
MOBCE/IHEBHON HU3HU C IIeJbl0 o0ecredeHuss Oe30MacHOCTH CBOEro 370POBbsl M 3J0POBbSI OKPYKAIOIIMX JIIOJEH, COONIOAEHHS HOPM I'PaMOTHOTO
MOBE/ICHUS B OKPY’KaIoLIe MPUPOAHON cpesie, TOHUMaHUue He0OX0IMMOCTH UCTOIb30BaHUS JOCTHKEHUI COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUN IS
palOHaIBHOIO IPUPOIOIIOIB30BaHNUS;

YMEHHUE pellaTh 3JIEMEHTapHble NeHETUYeCKHEe 33Ja4l Ha MOHO- M JUTMOpPUIHOE CKpeIllMBaHHe, CLEIIEHHOE HACJIEeJOBAHUE, COCTABIATH CXEMbI
MOHOTHOPHAHOTO CKpEIIMBaHUs I MTpe/ICKa3aHus HacJae10BaHusl IPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINIOJHSATH J1a00paTOPHBIE U MPAaKTUYECKHE pabOoThI, COOJII0IaTh MpaBuia Mpu padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM 000pYI0BaHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh M HHTEPIPETHPOBATh HWH(GOPMAIMIO OMOJIOTHYECKOTO COJEpKaHMs, BKIIOYAIOUIYIO ICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX MCTOYHHUKOB (CpelCTBAa MAacCOBOM HMH(OPMALUMHU, HAYYHO-TOMYJISPHBIE MaTepuabl), STHUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBaHHUN B
O6uosoruu, MeuIrHe, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHBbIE MHUCHbMEHHBIE M YCTHBIE COOOIIeHUs, 00001mas OuoIoOrHYecKyr0 HWH(OPMALHUI0O U3 HECKOJIbKHUX HCTOYHHUKOB,
rPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» é 11 Knacce n0OIKHBI OTPaXKaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJM OHOJOTMHM B CHCTEME HAy4YHOTO 3HAHMS ECTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJAE POCCHUCKHUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JIJIs pEIIEHUs )KU3HEHHbIX 3a71ay;

YMEHHUE pPacKpbIBaTh COJEpKAHHWE OMOJIOTMYECKMX TEPMUHOB M INOHATHUI: BUJ, MOMYJALMs, FeHO(OH], 3BOIIOLMS, ABMKYLIUE CHUIbI ((aKTOpbl)
HBOJIIOIMH, TPUCIIOCOOIIEHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, HKOJOTHUECKUE (DAKTOPBI, SKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTHI, PEIYICHTHI, LIEMH
MUTaHMS, SKOJIOTHYeCKas MupamMuia, buoreoreHos, onocdepa;

yMEHHUE M3Jlarate Ouosiorudeckue Teopuu (3BoitonuoHHas Teopus Y. JlapBuHA, CUHTETHYECKas TEOPHs 3BOJIIOLUH), 3aKOHBI MU 3aKOHOMEPHOCTHU
(3aponsimeBoro cxoncrsa K. M. bapa, yepenoBanusi rnaBHbIX HampasieHud u myrteil sBomtoruu A. H. Cesepuosa, yuyenuss o O6uocdepe B. U.
Bepnaackoro), onpeaensiTh TpaHUIbl UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAy4YHOTO TO3HAHUS B OMOJIOTMHU: HAOIIOJIEHUE W ONMUCAHWE JKUBBIX CHUCTEM, MPOLIECCOB U SBICHHH, OpraHU3alMs U
IpOBEICHUE OHOJIOIMYECKOr0 3KCIEPUMEHTA, BBIJBM)KEHUE THIIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXAY HCCIEAYEMbIMH BEJIMYMHAMM, OObSICHEHHE
HOJIy4EHHBIX Pe3yJbTaToOB, UCIIOJIb30BaHHBIX HAYYHbIX OHATHH, TEOPUN 1 3aKOHOB, YMEHHUE /I€1aTh BBIBOAbI HA OCHOBAHUH IIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIC NMPU3HAKA CTPOCHHS OMOJIIOTUYECKUX OOBEKTOB: BHJIOB, MOMYIISIIHUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHOreoLeH030B U SKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOW U3MEHYMBOCTH, ECTECTBEHHOI'O 0TOOpa, BUA000pa30BaHus, IPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB HA OPraHU3MBbI, IIEpEeHOCa BEIIECTB M MOTOKAa 3HEPTrUU B HKOCUCTEMAaX, aHTPOIOTEHHBIX W3MEHEHUN B
9KOCHCTEMAX CBOEIl MECTHOCTH, KPYTrOBOPOTa BEIIECTB M OMOreOXMMUYECKHUX LIUKIIOB B OHocdepe;

yYMEHHUE TPUMEHATh TOJy4YEeHHBIC 3HAHUS Ui OOBSCHEHHS OWOIIOTMYECKUX IPOIECCOB M SBICHHUH, IS TMPUHATHS NMPAKTUYECKUX PpEIICHUH B
MIOBCEHEBHOM JKM3HM C IEJbi0 oOecriedeHrnss Oe30MacHOCTH CBOETO 3J0POBBS W 3JI0POBBS OKPYKAIOMIMX JIFOJEH, COOJIOAEHWS HOPM TPaMOTHOTO
MIOBEJICHUS B OKpY’Kalolleld NMPUPOIHON cpejie, HOHMMaHWe He0OXOAMMOCTH HCHOJIb30BAHUS JOCTH)KEHUI COBPEMEHHOW OMOJIOTHM /sl PAllMOHAIBHOTO
PUPOONOIb30BAHNUS;

YMEHHE pelIaTh dJIeMEHTapHbIe OMOIOTUYECKHE 33/1a49H, COCTABIIATH CXEMBI TIepeHOCa BEIIECTB M YHEPTUH B DKOCUCTEMaX (IIeTTH ITUTaHUs);

YMEHHE BBINIOJHSATH J1a00paTOPHBIE U MPAaKTUYECKHE pabOoThI, COOJII0IaTh MpaBuia Mpu padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM 000pYI0BaHUEM;

yYMEHUE KPUTHUYECKH OIICHHWBAaTh W HMHTEPIPETUPOBATh MH(POPMAIMIO OMOJIOTHYECKOTO COJIEpXKaHMs, BKJIIOYAIOIIYIO TCEBJOHAYYHBIC 3HAHHS W3
pa3IMYHBIX MCTOYHHUKOB (CpeICcTBAa MAacCOBOM MH(OpPMAaLMU, HAYYHO-TIOMYJSPHBIE MaTepuajbl), pacCMaTpUBaTh II00abHbIE YKOJIOTHYECKHUE MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas OMONOrHYecKyl0 HMH(OpPMAlHMIO U3 HECKOJbKMX HCTOYHHUKOB,
IPaMOTHO MCTIOJIH30BATh MOHATHWHBIN ammmapat OHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 buonorns kak Hayka 4 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 2 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 16 1 bubmroreia LIOK
https://m.edsoo.ru/7f41¢c292
4 KuzuenesTenbHOCTh KJIETKH 12 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 10 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 16 1 bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 6 bubmuoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 2 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 4
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11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunorexa LIOK
1 1 1
IBOIONKONHAS BHOTOrHA 8 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 18 1 bubnnoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY’Karomas cpeaa 10 1 bubmmorexa LIOK
P PysRaroma cpen https://m.edsoo.ru/7f41lcc74
4 Coo011ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI 10 buomiorexa LIOK
HI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 4 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 60 0 3

I[TPOTPAMME
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I[IOYPOYHOE IINTAHMPOBAHUE
10 KJTACC

KonnuectBo yacoB Jara DIIEeKTPOHHBIE IIUPPOBBIC
Ne n/mt Tema ypoka u3ydeHust ~ 0Opa3oBaTeIbHbIC PECYPCHI
) Bcero  Kontp. pabotst IIpaxT.paGoThI
bubmuorexa [JOK
1 Buosorus B cucteMe HayK 2 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
5 [IpakTuueckast padora Ne 1 5 05 bubnnorexa [HOK
«Mcnonp30BaHKe Pa3IUYHBIX METOIOB MPH ' https://m.edso0.ru/863e6122
M3y4EHUU OMOJIOTMUECKUX OOBEKTOBY
3 buonornueckue cUCTEMBI, ITPOLIECCHI U UX 2 bubnnorexa [JOK
U3y4YCHHE https://m.edso0.ru/863e6564
4 XUMHAYECKHUH cOCTaB KIeTKU. Boma u 2 bu6mmoreka [IOK
MHHEPAIbHBIC COJIN https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eJIKoB 2 https://m.eds00.ru/863e6h72
®epMeHThl — OMOJIOTHYECKHE
6 syaeme carammmcotor atmmmoes. 2 05 ubmiorera LIOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTasas3bl)»
bu6mmorexa [IOK
7 v I 2
HHICBOJBL. STHIHAR https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 H .ATO 2
YICICHHOBBIC RHCTOTH https://m.edso0.ru/863e6d5c
9 Hcropust 1 METOIbI U3YUEHHUSI KIIETKH. 9 bubnnorexka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka xak mesocTHas )XuBas CUCTEMA 2
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CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2 «M3yueHue
CTPOCHUS KJIETOK PACTCHUH, JKUBOTHBIX,

bubmuorexa [JOK

11 OHBOB 1 GAKTEOME oM MIKDOCKOLOM Ha 0.5 https://m.edso0.ru/863e6ff0
p p a p https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTpENaparax u ux
OIIVICAaHUE
bubmuorexa [JOK
12
ObwmeH BemECTB WK METab0MU3M https://m.edso0.ru/863e766¢
bubmuorexa [JOK
1 (6)) . X
3 OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
14 DHepreTUYeCcKui 0OMeH bubmmorexa [IOK
p https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
. I;JIG;‘IKI;. Murto3. Jlaboparopras pabota Ne . Bu6morexa LIOK
(HADJIOACHHE MUTO33 B IUTeTKAX ' https://m.edsoo0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»»
16 buocuntes 6enka. Peakuus MaTpuyHOTO bubnnoreka [JOK
CHUHTE3A https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 T —
pancIAIms — OMOCHHTE3 OeKa https://m.eds00.ru/863e796e
buo OK
18 Hexknerounsie hopMbl :kU3HH — BUPYCHI hgpijllc;:z(dasi.ru 186367540
bu6mmorexa [IOK
19 DopMBbI pa3MHOKEHUS] OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bubmuorexa [JOK

https://m.edsoo0.ru/863e7f4a
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OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kietok. Omnogorsopenue. JlaboparopHas

bubmuorexa [JOK
21 6ora Ne 4«1 0.5
paboTa A8 % (FSYHCHHE CTPOCHIA https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB Bu6mnorexa LIOK
AUBARY P P https://m.eds00.ru/863e8436
93 I'eneTrnka — Hayka O HaCJIEACTBEHHOCTH U bu6mmoreka [IOK
U3MCHYMBOCTH https://m.eds00.ru/863e86f2
3
p | e
P ) P https://m.edsoo.ru/863e8878
CKpEIIUBaHHE
JurubpuaHoe ckpenBanue. 3aKoH bubnnorexa [HOK
25
HE3aBHCUMOTI'0 HACJICIOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuermnneHHOe HaclleJJOBaHUE MTPU3HAKOB.
JlaGopaTtophnast pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U bubnuoteka [JOK
26 0.5
JMTHOPUIHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
Jp030(UIIBI HA TOTOBBIX
MUKpOTpenaparax»»
I'enernka mona. HacnemoBanme bu6mmoreka [IOK
27
MPU3HAKOB, CIEIUICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencteenHas
U3MEeHYUBOCTh. JIabopaTopHas pabora Ne
28 6. M3yuenne Moau(pUKaIIMOHHON 05 bubmuorexa [IOK

U3MEHYMBOCTH, IOCTPOCHHE
BApUALMOHHOTO Ps1/1a ¥ BAPUALIMOHHOMN
KpHBOW».

https://m.edso0.ru/863e8efe
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HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaboparopHas pabota Ne 7. «Ananu3 p 05 bubnmoreka [JOK
MyTanui y qpo30(duiibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIIpenaparax»
bubmuorexa [JOK
30 Fentetinka uenosexa 2 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacnencrBeHHOCTS U U3MEHUUBOCTD 2
OpPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 2 bubmorexa [IOK
https://m.edso0.ru/863e9214
33 MeTo/bl U IOCTHKEHUS CeJICKIINU 5 bu6mmoreka [IOK
pacTeHui U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus kak oTpacib 2 bubnunoreka [JOK
POM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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11 KIIACC
KonunuectBo yacoB

Ne Hara DneKTpOHHBIE LIU(PPOBHIC
/1 Tema ypoxa Bcero Komp. IIpaxr. U3YYCHUS o6pa30§aTeanLIe %)gcypcm
paboThI paboThl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 EH@I_HOTeKa HOK
ttps://m.edso0.ru/863ea20e
2 Hcropust pa3BUTHS IPEACTABICHUI 00 1 bubnuorexa [JOK
ABOJTIOIIHU https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 MukposBosoLHS . https://m.edsoo.ru/863e9cle
[Tomynsiust Kak seMeHTapHas eMHHIA BHIA
4 u 3Bomonnu. Jlaboparopras padora Ne 1 1 05 bubnnorexa [HOK
«CpaBHEeHHE BUIOB 110 MOP(OJIOTHUECKOMY ' https://m.edso00.ru/863e99c6
KPUTEPHUIO»
5 JIBmokymue cuitbl (3ieMeHTapHbIe (PaKTOPHI) 1 bubnnorexa [HOK 30
SBOJIFOIIMU https://m.edsoo.ru/863e9dad ~ —
6 EcrecTBeHHbI 0TOOp 1 €ro GopMbI 1 ﬁgg:ﬁgzigﬁﬁs 63e9ed0
Pe3ynbTathl 3BOIIONUEU: TPUCTTOCOOIEHHOCTD
7 OpraHu3MOB U Bu000pa3oBanue. JIab. padbora 1 05 bubnuotexa [JOK
Ne 2 «Onmcanme npucocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OopranusMa 1 €€ OTHOCHUTEILHOTO XapaKTepay
8 HampapiieHus 1 myTH MaKpOIBOITFOITUT 1 bubmmorexa [TOK
https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINN 1
10 Wcropus xu3Hu Ha 3emMile U METOBI €€ 1
U3YICHUS
11 I'unoTe3bl MpoucXoXKaeHUs KU3HU Ha 3emiie 1 bubmmorexa LJOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMIe 1o 3paM U 1 bubnnoreka [JOK
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nepuoagam

https://m.edso0.ru/863eabbe

OCHOBHBIE 3Tallbl HBOJIOLUHN PACTUTEIBHOTO U
XKHUBOTHOTO MUpa. [IpakTrueckas padora Ne |

bubmuorexa [JOK

13 «M3y4yeHne UCKOMaeMbIX OCTATKOB PAaCTEHHUM U 0.5 https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUTCKITHSX)
14 CoBpemeHHasl cucTeMa OpraHuYecKkoro Mupa BH6H_HOTCK3 LIOK
https://m.edso0.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE?) BH6H_HOTeKa 0K
https://m.edsoo.ru/863eac2c
16 JBuxyniue cuibl (pakTopbl) aHTpONOreHe3a ﬁgg;?lﬁzii.orﬁl%gea 444
17 OcHOBHBIE CTaJIUU 3BOJIIOLIUU YEJIOBEKA
18 Yenoseueckue packl M IPUPOIHbIE afanTaluu bubnnorexa [HOK
YeJIOBeKa https://m.edso0.ru/863eaea2
PesepBHblit ypok. OGo011eHNE 110 TEME 31
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU HA —
3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpbl oOuTaHus U S3KOJIOrHUecKrue (HakTopbl Eggi?;ﬁi%igﬁ{f/s 63eafec
Abuotnueckue (axropsl. JlaboparopHas
pabora Ne 3. «Mopdonornyeckue
) O0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT 05 bubnmnoreka [JOK
oburtanwusi». JlabopaTopHas pabora Ne 4. https://m.edso0.ru/863eb10e
«BnusHMe cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeyca»
bubanorexka [JOK
23 buroruteckue paxroper https://m.edsgj.ru/863eb348
24 DKOJIOrHYecKHe XapaKTePUCTUKH MOMYJIISIUH. 05

[TpakTrueckas padota Ne 2 «Iloacuér
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IIJIOTHOCTH HOHYHHHI/Iﬁ Pa3HbIX BUJIOB

pacTeHun»
25 Coo01iecTBa OpraHu3MoOB — OHOIEHO3 1 Eggg?/(;;eelai(%orﬁB 63eb46a
26 DKOJOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 bubmorexa LHOK

https://m.edso0.ru/863eb46a

OCHOBHBIE IIOKA3aTENH IKOCUCTEMBI.
27 Oxonoruyeckue nupamuabl. CBoiicTBa 1
skocucteM. Cykueccus

bubmuorexa [JOK
https://m.edso0.ru/863eb5fa

28 [TpupoHbIE 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
bubmuorexa [JOK
30 buocdepa — rimobabHas sSkocucTemMa 3emMiin 1 https://m.edsoo.ru/863ebb5e
bu6mmorexa [IOK
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1 https://m.eds00.ru/863ebd16 2
32 UYenosedecTBo B Onochepe 3emin 1 ]
33 CocymiecTBOBaHHE MTPUPOJIBI M YEIIOBEYCCTBA. 1 bubmmorexa [TOK

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

PesepBHblit ypok. O00011IEHHE TEMBI

34
«Co00111eCTBA M DKOJIOTUUECKHUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 1 0

2.5

YYEBHO-METOANMYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAIJIBI JIJIAA YHEHUKA
METOANYECKHE MATEPUAJIBI JJIA YUUTEJIA

UPPOBBIE OFPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET


https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

