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NOACHUTEJIbHAS 3AIIMCKA

IIpu paspaboTke mporpamMmbl HO OMOJOTMH TEOPETHYECKYIO OCHOBY VIS OIPEIENCHHUsS IOIXOAOB K (OPMHPOBAHHUIO
comepxaHus  ydeOHoro mpenmera «bmomormsi»  cocraBmim:  KoHIenTyaiubHele nonoxkenus @OIrOC  COO o
B3aHMOOOYCIIOBIEHHOCTH Ii€JIeH, COAepkKaHHs, pe3ylbTaToB 0OydeHHs U TPeOOBaHMIl K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB,
HONOXKEHUsT 00 OOImUX NenIX W NPUHIOUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obpasoBanust B Poccuiickoit ®Denepanum, a TaKke IOJOXKEHHS O Clenu(pUKe OHONOTHH, e 3HAUCHWH B MO3HAHUM >KHBOH
OpUpPOABl U OOECHEeYEeHHH CYLIECTBOBAHHUs YeloBedeckoro obmiecTBa. COrnacHO Ha3BaHHBIM IOJOXKEHUSIM, OMNPEIEIICHBI
OCHOBHBIE (DYHKITHH IIPOTPAMMBI 10 OHOJIOTUH U €€ CTPYKTypa.

IIporpamma mo Ouonoruu HaéT MpelNCTaBICHHE O LENsIX, 00 oOmiel cTpaTeruu oOy4deHUs, BOCIHUTAHUS U Pa3BUTHA
oOydarommxcsi cpeincrBaMu ydeOHoro npenmera «buororus», ompemenser o0s3aTeNbHOE HPEIMETHOE COAEpXKAaHHE, €ro
CTPYKTYpY, pacmlpeiielieHHe Mo pa3fenaM M TeMaM, PEeKOMEHIyeMyo MOCIeOoBaTelbHOCTh U3yUeHHs! ydeOHOro MaTtepuana c
Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTHKH 00pa30BaTENLHOIO IIPOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroNmXCs.

B mporpamme mo 6MOJOTHH TaKKe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM H
HpeIMETHEIM pe3ysbTaTaM 00ydeHHs B (OpMHPOBAaHHM OCHOBHBIX BHIOB Yy4YeOHO-TIO3HABATENBHON NESTeIbHOCTH/yIeOHBIX
JEHCTBHI 00YJaroIMXCs IO OCBOCHHIO COJEP)KaHHsI OMOIOTHYECKOTO 00pa30BaHusl.

B mporpamme o 6uomorun (10-11 ximaccsl, 6a30BBIil ypOBEHb) peaan30BaH IPHHIMI IPEEMCTBEHHOCTH B M3YUCHUH
6uonorun, Onarogapst yeMy B Hell IpocMaTpuBaeTCs HANpaBICHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHPOBAHHEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHHMS, [IEHHOCTHBIX OPUEHTALMH JTMYHOCTH, HKOJIOTMYECKOTO MBIIIICHHS, IPEICTaBICHUH O
30poBOM O0Opa3e >KM3HM M OepeXHBIM OTHOIIEHHEM K OKpyKaromell mpupogHoi cpene. Ilostomy Hapsgy c u3ydeHHEM
001e0HOIOTMIECKHUX TEOPHH, a TaKKe 3HAHUH O CTPOSHUH KUBBIX CHCTEM PAa3HOTO PAHTa U CYLIHOCTH OCHOBHBIX MPOTEKAOIINX
B HHX IIPOIIECCOB B MPOTrpaMMe MO OHOJIOTHH yAeJIeHO BHUMaHHEe NCIIOIb30BAHHIO MOTYYSHHBIX 3HAHHH B IIOBCEAHEBHOMN JKU3HU
JUIL peIIeHUs] TNPUKIAAHBIX 337ad, B TOM 4HCIE: NPO(QUIAKTUKH HACIEICTBEHHBIX 3a00JeBaHMII UelOBEKa, MEIHKO-
TeHETUYECKOr0 KOHCYJIBTHPOBAHUS, OOOCHOBAHHUSI SKOJOTHYECKH LEIecO00pa3sHOro IOBEACHHS B OKPYXKAIOIIEH IPHPOIHOMN
cpene, aHaNM3a BIMSHHS XO3SHCTBEHHOH IEATENBHOCTH YEIOBEKAa HA COCTOSHHE NPUPOTHBIX M HCKYCCTBEHHBIX JKOCHCTEM.
VYcunenne BHUMaHHS K INPUKIAJHON HANpaBIEHHOCTH YydeOHOro mpenmera «bBbHonorus» NpoOAMKTOBAaHO HEOOXOIMMOCTHIO
obecriedeHNsl YCIOBHM JUI pEUICHHs OJHOW M3 aKTyalbHBIX 3a7ad IOKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas
npexnonaraeT GopMHpOBaHHE y OOYYAIOMIMXCS CIIOCOOHOCTH aJalTHPOBAThCA K M3MEHEHHAM AWHAMHYHO Pa3BHUBAIOIIETOCS
COBPEMEHHOT0 MHUpa.

Buonorust Ha ypoBHe cpemHero odmiero oOpa3oBaHMs 3aHUMaeT BakHOe MecTo. OHa obecneunBaeT (GOPMHPOBAHHE Y
oOydJaromyxcsi NPEJCTaBICHUH O HAydHOH KapTMHE MHpa, paclupser W o0o0ImaeT 3HaHMS O JKMBOW mpupoze, eé
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOH OpraHM3alUK U SBOIOIHH, CO3AAET yCIOBHUS IS TO3HAHUS 3aKOHOB JKHUBOI MPUPOMEI,
(¢opMupoBaHUs (QYHKIHOHAIBHOM I'pPaMOTHOCTH, HAaBHIKOB 3JI0POBOTO M 0e30macHOro oOpa3a JKH3HH, HKOJOTHYECKOTO
MBIIIUICHNUS, IEHHOCTHOTO OTHOIIEHHS K KHBOH MPHPOJIE U YETOBEKY.

bonpnroe 3HaueHNe OMOJIOTHSI MMEET TaKKe JUIS PelIeHHs BOCIHTATENBHBIX W Pa3BHBAIONIMX 3a7ad CPEAHEr0 OOIIero
oOpa3oBaHus, coUMAIM3aUMM oOOydalomuxcs. [3ydeHue OHONOrMM OOecrieuMBaeT yCHOBHS Uil (hOPMUPOBAHHMS
HHTEIUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX U MH()OPMAIIOHHBIX HABBIKOB, 3CTETUYECKOH KYyIbTYpHI, CHOCOOCTBYET MHTETPAINU
OMOJIOTUUECKNX 3HAHWH C TPEICTaBICHWSMH W3 APYTUX YYEOHBIX HPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUH M Teorpaduu.
Ha3BanHbIe MOTOKEHUS O MpefHa3HAUYCHNH yaeOHOTOo mpeaMera «Broaorushy cocTaBuiIm OCHOBY IJISI ONpEeNeHIs TOX0I0B K
0TOOpY M CTPYKTYPHUPOBAHHIO €TI0 COJIEPIKAHUSL, TIPEICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHHL.

Otbop comepxkanusi ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIISCTBIEH C  ITO3UIHN
KyJBTYypOCOOOPa3HOTo MOJX0/a, B COOTBETCTBHU C KOTOPBHIM OOyJaIOIINeECs IOJDKHBI OCBOMTH 3HAHMS M YMEHHMsI, 3HAUNMBbIE IS
(dhopmupoBaHus 00IICH KyJIbTYphl, ONPEACISIOIINE aNCKBATHOC IOBEICHHE YENOBEKA B OKpYXKAIOIIEH NpUpOJHOU cpene,
BOCTpeOOBaHHBIE B IMOBCEJHEBHOW KH3HH M MPAKTUYECKOU HesTensHOCcTH. Oco00e MEeCTO B 3TOW CHCTeMe 3HAaHWI 3aHMMAIOT
JJIEMEHTHI COJIep)KaHMUsI, KOTOPbIE CIy)KaT OCHOBOW JUTs (OPMHUPOBaHHMS NPEACTAaBICHHN O COBPEMEHHOH €CTeCTBEHHO-HAYUHOI
KapTHHE MHUPA U IIEHHOCTHBIX OPHEHTAINAX JIMYHOCTH, CIOCOOCTBYIONINX T'yMaHN3aIUH ONOJIOTHIECKOro 00pa3oBaHMsI.

CTpyKTYpUpOBaHHE COJIep)KaHUsl y4eOHOro MaTepuaja B IporpaMMe I0 OHOJIOTMH OCYIIECTBICHO C Yy4ETOM
MPUOPUTETHOTO 3HA4YCHHS 3HAHMH 00 OTIMUUTENBHBIX OCOOCHHOCTAX JKHBOW MPHUPOABI, O €€ YpOBHEBOW OpraHM3alUH H
JBOJIIOIMU. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOro mpenmera «BHOJIOTHS) BBIJETIEHBI CIEIYIONINe COJepKaTelIbHbIe
muann: «buomorms kak Hayka. MeToapl HaydHOTo MO3HaHMs», «KieTka kak Owonormueckast cucreMa», «OpraHm3M Kak
Omosornueckas cucteMay, «CrucreMa  MHOT0OOpa3fe OpraHnIecKOro MUPay, « DBOJIONHUS KUBOH MPUPOABD», « IKOCHCTEMBI 1
HPUCYLIHE UM 3aKOHOMEPHOCTH.

lens m3ydenust yueGHOro mpeamera «buomorms» Ha 0a30BOM ypOBHE — OBIAJCHHE OOYJalOIIMMHCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAIbHOW OpPraHU3aliK KHUBBIX CHCTEM Pa3HOTO paHra M MPUOOpETeHHe YMEHUI HCIIOIb30BATh 3TH 3HAHUS
JUISL TPAaMOTHBIX JEHCTBUH B OTHOIICHHH 00BEKTOB XUBOU NPHUPOJIBI M PEIIEHHS PA3INIHBIX KH3HCHHBIX TPOOIEM.

Hoctwkenue 1enn u3ydeHus ydeOHoro mpeamera «buomnorus» Ha 0a30BOM ypOBHE OOECIICUMBACTCS pPELICHHEM
CJIeTYIOIINX 3a71ad:

OCBOGHHE OOYYAIOIIUMHCS CHCTEMBI 3HAHHH O OHOJOTHYECKHX TEOPHSAX, YJYEHHSX, 3aKOHaX, 3aKOHOMEpPHOCTSX,
TUIOTe3ax, MpaBUilax, CIAYKAaIIHMX OCHOBOM s (OPMHPOBAaHHS TNPEACTABICHHH O €CTECTBEHHO-HAyYHOH KapTHHE MHUpa, O
METOJaX HAyYHOTO MO3HAHUs, CTPOECHHH, MHOTOOOpa3sHH M OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3aIHH,
BBIAAIOIUXCA OTKPBITUAX U COBPEMCHHBIX UCCIICIOBAHUAX B 6I/IOHOFI/IH;

(opmupoBaHne y 00ydYaloIMXcs ITO3HABATENBHBIX, WHTEIUICKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B Tpolecce
aHalin3a NaHHBbIX O IIYTAX pasBUTHA B OHONIOTHH HAaY4YHBIX B3IIA10B, H}lel\/'l U MOAXOJA0B K U3YYCHHIO JXUBBIX CUCTEM Pa3sHOTO
YPOBHSI OpTraHU3aLUH;

CTaHOBIICHHE Yy oOydJaromuxcs oOuiel KyabTypbl, (QYHKIHOHANIBHOH TI'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBICHATH U
OLICHUBATH SABJICHUS OKPYXaAroLIETO MUpa JKHBOI Nnpupoabl Ha OCHOBaHUU 3HAHUH U OIlbITa, IMOJYYCHHBIX IIPU H3YUYCHUU
OHOJIOTHH,



(dopmupoBaHUe y OOY4alOIMXCH YMEHHH MIUIIOCTPHPOBATh 3HAYEHHE OMOJIOTMYECKMX 3HAHMH B IPAKTHYECKOIl
JeATeIIbHOCTH YeNIOBeKa, Pa3BUTHN COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHH U arpoOHOTEeXHOJIOTHI;

BOCIHTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUSI UYEIOBEKOM SKHBOH INPUPOIBI, HEOOXOAUMOCTH OEpPEexHOro
OTHOILICHUS K HEH, COOMIONEHNS STHIECKIX HOPM IIPH NIPOBECHIN OGHOJIOTHIECKUX HCCIIEIOBAHUH;

OCO3HAHUE IIEHHOCTH OMONIOTHYECKUX 3HAHUH IS MOBBIIIEHHS YPOBHS 3KOJOTHUECKOH KyIbTYPBI, AT (OPMHUPOBAHHS
HAayYHOTO MHUPOBO33PEHHS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHUI M YMEHHUI B TIOBCETHEBHOM XKHU3HU AJISI OLIGHKH MOCIEACTBUIN CBOEH IeATeNbHOCTH
IO OTHOLICHHIO K OKpYKalolled cpene, COOCTBEHHOMY 310POBBIO, OOOCHOBaHHE M COOJIOZEHHE Mep HPOQUIAKTHKA
3a00JieBaHUI.

B cucreme cpennero obmiero obOpaszoBanusi «buosorus», msydaemas Ha 0a30BOM ypOBHE, SIBISETCS 00sA3aTeIbHBIM
y4eOHBIM NIPEMETOM, BXOISIINM B COCTaB IPEIMETHOH obnacti «EcTecTBeHHO-HAayYHBIE IIPEIMETED).

st u3ydenus 6uosnoruu Ha 0a30BOM YpOBHE cpefHero obuiero odpazoBaHus oTBoauTcs 68 dacos: B 10 kmacce — 34
yaca (1 gac B Henemro), B 11 ximacce — 34 gaca (1 gac B Heneno).



COJEPKAHUE OBYUYEHMS
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorus kak Hayka. CBs3b OMONOTHM C OOIIECTBEHHBIMH, TEXHHYECKUMU M JAPYTHMH €CTECTBEHHBIMH HayKaMH,
¢dunocodueil, ITUKOM, FICTETUKOI 1 ipaBoM. Pons OGuonoruu B popMHUPOBaHHH COBPEMEHHOMN HAay4YHON KapTuHbI Mupa. Crcrema
OMOJIOTHUECKUX HAYK.

Meronpl TMO3HAHMS JKHUBOM MpUpoAbl (HAOMIOJEHHE, OSKCIEPUMEHT, ONHCAaHHME, W3MepeHHe, KiIaccudukanus,
MOJIEUPOBAHNE, CTaTUCTHYEeCKast 00paboTKa JaHHbIX).

JdeMoHcTpauuu:

IToptpetsr: Y. apsun, I'. Mengens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuxk.

Tabmump! 1 cxembl: «MeTOoabI MO3HAHUS KUBOH MIPUPOIBD».

JlabopaTopHbIe M NPaKTHYECKHe PA0OThI:

IIpakTraeckas pabora Ne 1. «Vcrionp30BaHue pa3IMIHbIX METOOB IIPH H3YYEHUH OHOJIOTHIECKUX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl M HX OPraHU3aNMs.

JKuBEle cucTteMBl (OMOCHCTEMBI) Kak NpeAMeT H3ydeHus Owonoruu. OTIMYHME XUBBIX CHCTEM OT HEOPraHMYecKOn
HPUPOIBIL.

CaolicTBa OnocucTeM M MX pa3HooOpa3ue. YPOBHH OpraHM3alldd OMOCHCTEM: MOJEKYJISIPHBIA, KICTOYHBIN, TKAaHEBBIH,
OpTraHU3MEHHBI!, MOMYIIALIMOHHO-BUIOBOM, SKOCHCTEMHBIH (0HOTe0eHOTHYECKH ), GHOChepHBbIA.

JleMmoHcTpanuu:

Tabmus! 1 cxemsl: «OCHOBHBIE IPU3HAKHY JKH3HN», «YPOBHHU OPTraHU3aINH )KUBOH IPUPOIBI».

ObopynoBanue: Moaenas Moiekynsl JJTHK.

Tema 3. XumMuuecKuii cOCTaB U CTPOCHUE KJIETKH.

XuMHYECKHil COCTaB KIETKH. XHMHYECKHE 3JIEMEHTHI: MaKpO3JIEeMEHTHI, MHUKPO3JIEeMEHTH. Boga m MuHepaibHbIE
BEIECTBA.

OyHKINY BOABI 1 MHUHEPAIbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHIeCKOro Oananca.

benku. CocTaB u cTpoeHHE O€IKOB. AMHHOKHCIIOTHI — MOHOMeEpHI OenkoB. He3amMmeHNMEbIe 1 3aMEHHMBIE aMHHOKUCIIOTEL.
AMMHOKHUCIIOTHBII COCTaB. YPOBHH CTPYKTYPBHI O€IKOBOW MOJIEKYJNbl (IEpBHYHAs, BTOPHYHAS, TPETHYHAs W YETBEPTHYHAS
CTpyKTypa). XUMHUYECKHe CBOICTBA OenkoB. buonornyeckne GpyHKIMU OEIKOB.

OepmenTHl — OHonornueckue kKaramuzatopbl. CTpoeHHe (epMeHTa: aKTHBHBIM IEHTp, CyOCTpaTHas CIEHHU(pHIHOCTD.
Kodepmentsl. Buramunsl. OTnnauns GepMEHTOB OT HEOPTaHHYECKUX KaTall3aTOPOB.

VrieBogbl: MOHOCaxapupl (TJIIOK03a, pubo3a M ne30Kcupr0o3a), qucaxapuisl (caxaposa, JIAaKTo3a) U MOJIHUCAaXapuIbl
(KpaxMaJ, TIIMKOTeH, IIeJUT0N03a). bruonorndeckue GyHKINH yrIeBOIOB.

Jlunuapr: Tpurunepuasl, pocdomumuapl, crepounsl. ['unpoduisHo-ruapodobHsle cBolicTBa. bruonornyeckue GpyHKIun
munuaoB. CpaBHEHHE YTIIEBOOB, OCIKOB M INMUAOB KaK HCTOYHHKOB YHEPTHU.

Hyxnennossie kucnotsr: JTHK u PHK. Hyxiieotnnsr — MoHOMEpBI HYKIEHHOBBIX KHCIOT. Ctpoenue u Gpyrkuuu JHK.
Crpoenne n pynkiuu PHK. Bugst PHK. AT®: crpoenue u GpyHKIUH.

HuTonorus — Hayka o xierke. Kiletounas Teopusi — mpuMep B3aMMOJCHCTBHS Hae W (akToB B HAYYHOM NO3HAHHU.
MeTtozb! M3ydeHUs! KIETKH.

Krnerka kak memoctHast sxuBas cucrema. OOniue MpU3HAKM KIETOK: 3aMKHYTas Hapy)kHas meMOpana, monekynsl JJHK
KaK FeHeTHYeCKHUil anmapar, cucTeMa CHHTe3a Oelka.

Tuns! KIETOK: dykapHOTHYECKask U MpokaproTHdeckas. OCOOEHHOCTH CTPOEHHS MPOKApHOTHIECKO kieTkH. Kierounas
cTeHka OakTepuii. CTpoeHHe dyKapuOTHIECKON KIIeTKH. OCHOBHBIC OTJIMYHNS PACTUTEIBHOM, JKUBOTHOM M TPHOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIETOYHAsl CTeHKa, MIIMKOKAIUKC, UX ¢yHkimu. [Tna3maTndeckas MemOpaHa, eé
cBoictBa m QyHknud. Llurommasma m e€ opranounsl. OmHomeMOpaHHBIe opraHouabl kietku: OIIC, ammapar [ompmxw,
JM30CcOoMBI. [1oTyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHIPUH, TUIACTHBL. [IporcXoXIeHue MUTOXOHIPHUIA 1 TIacTua. Bumsr
wracti. HemeMOpaHHBIE OpraHOWABI KJIETKU: PHOOCOMBI, KJIETOYHBIH IEHTpP, IEHTPHONH, PECHUYKH, XKIyTukH. DyHKIun
OpTaHOMIOB KJIETKH. BriroueHus.

Snpo — perymaropusrii meHTp kietkd. CTpoeHHe sapa: saepHas 000J0dYKa, KapuoIUla3Ma, XPOMATHH, SAPBIIIKO.
XPOMOCOMBI.

TpaHCTIOPT BELIECTB B KIIETKE.

JdeMoHcTpauuu:

Iloptpetsl: A. JleBenryk, P. I'yk, T. LlIBann, M. Illnedinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M. Yuikune, P.
®pankiuy, K. M. bap.

ﬂl/lal"paMMbII «Pacnpeﬂeneﬂne XUMHUYECKHX DJIEMEHTOB B HEKHUBOM IpUPOaCH, «Pacnpe)lene]-me XUMHYECCKUX DJIEMCHTOB
B JKHBOH IIPHPOIE.

Tabmunp! u cxemsl: «lleproandeckas TaOnuIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHHE MOJIEKYJbl BOJbI», «bHocuHTE3
6enka», «CtpoeHue MoneKkyibl 6enkay, «Ctpoenue pepmenrtay, « Hykiaennosbie kuciotsl. JJHK», «Ctpoenne monekyiasr ATOy,
«CTpoeHHe >SYKapHOTHYECKOil KieTkm», «CTpoeHHe >KMBOTHOH KieTkm», «CTpoeHHe pacTUTeNbHOH KieTkm», «CTpoeHHe
IPOKAPUOTHYECKOIT KeTKn», «CTpOeHHUE A/1pa KIETKU», «YTIEeBOAbI», «JIUmuab.

OObopynoBaHne: CBETOBOH MHKPOCKOI, 00OpYZOBaHHME IS MPOBENCHUS HAONIONEHMI, M3MEpPEeHUH, SKCIIepUMEHTOB,
MHKpOIIpenapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX KICTOK.

JlaGopaTopHble U PaKTHYECKHE PadOTHI:

Jlaboparopnas pabora Ne 1. «l/3ydeHne KaTaqUTHYECKOW aKTHBHOCTH (EpMEHTOB (Ha MpUMEpe aMuiasbl HIH
KaTtanasbl)y.



JlaGoparopHas pabota Ne 2. «/I3ydyeHHe CTpOEHHs KIETOK PacTCeHHH, XHMBOTHBIX W OaKTepHil MO MUKPOCKOIIOM Ha
TOTOBBIX MHKPOMpENapaTax 1 UX OIMHUCAHHEN.

Tema 4. ZKusHenesaTeJ1bHOCTb KIETKH.

OOMeH BellecTB, WM MeTa0O0IM3M. ACCUMIIIALMSA (IUTACTUYECKH 0OMEeH) U JUCCUMMIIALUS (SHEPreTUIecKuil 0OMeH) —
JIBE CTOPOHBI €IMHOTO TIpoIiecca MeTaboamu3Ma. Poib 3aKOHOB COXpaHEHHs BENIECTB U SHEPIHY B IOHUMAaHUH MeTa0oJIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIA U rereporpodHbiid. Poimb (epMeHTOB B OOMEHE BEIIECTB M IPEBPAILICHUU
SHEPTHH B KIIETKE.

®otocunre3. CBeroBass ¥ TeMmHOBas (a3el (oTocuHTe3a. Peakimu QoTocuHTe3a. DPPeKTHBHOCTH (HOTOCHHTE3A.
3nauenue (oToCHHTe3a sl KU3HH Ha 3emie. BrnmsiHue ycmoBuil cpemsl Ha (DOTOCHHTE3 W CHOCOOBI MOBBIIICHHS €rO
HPOIYKTUBHOCTH y KYJIBTYPHBIX PACTCHUH.

XeMmocHuHTe3. XeMOCHHTE3UpYIoHe OakTepry. 3HaUYeHNEe XeMOCHHTEe3a /IS )KU3HH Ha 3emMiie.

OHepreTuueckuii 0OMeH B KiIeTke. PacmieruieHne BemecTs, BBIIEICHIE H aKKyMYJIHPOBaHHE SHEPTHH B KJICTKE. JTaIlbl
sHepretuueckoro oOmeHa. Inmukomms. bposkenme u ero Bugpl. KucrmopopHoe okuciaeHWe, HIM KIETOYHOE JbIXaHHE.
OxwucnutensHoe pochopmmnpoBanue. DPpHEeKTHBHOCTS IHEPreTHIECKOro oOMeHa.

Peakunn Matpuunoro cuntesa. I'enerndeckast nHpopmarus u JJHK. Peanuzanums renetndeckoii nHGOpManny B KIETKE.
T'enermuecknii xox m ero cpoiicTBa. TpaHckpummmst — Matpuunblid cuHTe3 PHK. Tpancmsums — OGmocuHTe3 Oenka. DTambl
tpancn. KonupoBanue aMuHOKHCIOT. Poib pubocom B 6nocunTese Gemnka.

Hexnerounsie ¢opmsbl xu3Hu — Bupycsl. Vicropust otkpbitus Bupycos ([. Y. VBanoBckuii). OCOOEHHOCTH CTPOCHHS U
JKHU3HEHHOTO IMKJIa BHpycoB. bakrepwodarn. BoiesHu pacTeHuii, HWBOTHBIX M 4YeJOBEKa, BHI3BIBAEMBIE BHpycamH. Bupyc
umMyHozaeduura yenoseka (BUY) — Bo3oymurens CITMJa. O6paTHast TpaHCKPUIILHS, peBepTa3a U uHTerpasa. [Ipodunakrika
pacIpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHMUIA.

JdemMoHcTpauuu:

IToptpetsr: H. K. Konsuos, JI. Y. IBanosckuii, K. A. Tumupsses.

Tabmuus! u cxembl: «Tunel mutanusy, «Metabomu3m», «MUTOXOHAPHD), «DHEPreTHYeCKUH 00MeH», «XII0poIIacTy,
«Porocunres», «Crtpoenne [AHK», «Ctpoenme u QyHKOHOHHpoBaHHE TreHa», «CuHTE3 Oenka», «[eHeTHmueckHil Kom»,
«Bupycs», «bakreprodarmy», «Crpoenue u xn3HeHHbI nuki supyca CIIN/Ia, 6akrepuodaray, «Permmkanus JJTHK».

ObopynoBanue: Monenu-anmunkanuu «Yasoenne JJHK u Tpanckpunumsy, «buocunres Genka», «CTpoeHHE KISTKH»,
Mozenb ctpykrypsl JJHK.

Tema S. Pa3mHoOKeHUe 1 HHAUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krnetounslii nuki, win JKM3HEHHBIM MK KieTkd. MuTepdaza u mwutos. IIpormecch], mpoTekatonme B HHTepdase.
Permmmkanms — peakuust matpuusoro cuntesa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH HAOOp — KapHUOTHIL. JUTMIIOWAHBIN 1
TAIUIOWAHBI XPOMOCOMHBIE HaOOphl. XpomaTuisl. LluTonormyeckre OCHOBBI Pa3MHOXEHHS M HHAWBHIYAIbHOTO Pa3BHTHS
OpTaHN3MOB.

Jenenne knetkn — muto3. Cramum mutosa. [Ipomeccsl, mpoucxonsmue Ha pasHBIX CTaausX MUTo3a. buonmormueckuit
CMBICII MUTO3a.

IIporpammupyemast ru6ens KIETKH — alloNTo3.

@DopMBI  pa3MHOXKCHUSI OpPTraHW3MOB: Oecroiioe W IojioBoe. Buusl Gecronoro pa3sMHOXEHHs: JeJieHHe HaaBoe,
MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTHBHOE pPa3MHOXeHHE. MCcKycCTBEHHOE KIOHMPOBAHHE
OPTaHM3MOB, €T0 3HAYECHHE JUIS CENICKIIUH.

[TonoBoe pa3MHOXEHHE, €ro OTJIMYHS OT OECIIoIoro.

Meito3. Cramgum wmeiio3a. [Ipomeccsl, mpoumcxoasme Ha CTaausax Mehos3a. [loBemeHme XpoMocoM B Meifose.
Kpoccunrosep. buonoruueckuii cMbIci U 3Ha4eHUe Meifo3a.

T'amerorenes — mporecc 00pa3oBaHHS ITIOJNIOBBIX KJIETOK y JKUBOTHBIX. [10JOBBIE jKeNe3bl: CEMEHHUKH W SITIHUKH.
OOpa3oBaHKe U pa3BUTHE MOJOBBIX KIETOK — raMeT (CliepMaTo30uj, SHIEKIeTKa) — cliepMaTorene3 n oBoreHes. OCcoOEHHOCTH
CTpOEHUs AHIEKIETOK U criepMaTo3ounoB. Omnonorsopenue. [lapreHorenes.

WuauBunyansHoe pa3BuTHe (OHTOTeHe3). IMOpHOHaIbHOE pa3BuTHE (IMOpHOreHes). Dranbl IMOPHOHAILHOTO Pa3BUTHUS
y TO3BOHOYHBIX JKHBOTHBIX: JpoOJleHHe, TacTpyysiumsi, opraHorene3. [locTomMOpuoHaneHOe — pa3BuTHe.  THIIBI
MOCTOMOPHOHAIBHOTO PA3BUTHS: MpsAMoe, HempsiMoe (IMYMHOYHOE). BimsHue cpensl Ha pa3sBHTHE OPraHH3MOB, (DAKTODEI,
CrocoOHbIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Pocr n pa3sutne pactenuii. OHTOreHe3 I[BETKOBOTO PACTEHHS: CTPOSHHE CeMEHH, CTaTNH PA3BUTHSI.

JeMoHcTpauum:

Tabmunpr 1 cxembl: «@DOpMBI Pa3MHOKEHHS OPTaHU3MOBY, «/IBOHHOE OIUIONOTBOPEHHE Yy IBETKOBBIX PACTECHHI,
«BereraTuBHOE pa3MHOXEHHE pacTeHHMil», «JlenmeHue kietkn Oakrepuii», «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHne
xpoMocoMbly, «Knerounsrit mukmy, «Perukanus JHK», «Mutos», «Meiio3y, «[Ipsmoe u Henpsamoe pa3Butuey, «I'ameroreHes
Yy MIICKOIIUTAIOMINX U YeJIOBeKa», «OCHOBHBIE CTQANH OHTOTCHE3ay.

OobopynoBanue: MHKPOCKOTI, MHKpOIIpenaparsl «CnepMaTo30u/1bI MJICKOTIUTAIOIIETO», «SlitnexeTka
MIICKOTIHTAIOMETo», «KapHoknHe3 B KJIETKaX KOPEIIKa JIyKa), MAarHUTHas MOZENb-aNIUIMKanus «JleleHne KIeTKH», MOAENb
JIHK, mozenp MeTtadazHoi XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKHe PadoThbI:

Jlabopatopnas padota Ne 3. «HabmroeHre MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopras padota Ne 4. «I3yueHne CTpOSHUsI MONOBEIX KIETOK HA TOTOBBIX MUKPOIIPEIapaTax.

Tema 6. HaciiencTBeHHOCTh M MK3MEHYHUBOCTH OPraHU3MOB.

HpeameT M 3aJa4Y4 IT'€HCTUKU. I/ICTOpl/Iﬂ Pa3BUTUA I'CHETUKU. Ponb IIMTOJIOTHU U 3M6pI/IOHOFI/II/I B CTAHOBJICHUH I'CHCTUKU.
Bxmag poccuiickux u 3apyOexXHBIX YIEHBIX B Pa3BUTHE T€HETUKH. MeTOAbI TEHETHKHU (THOPHI0IOTHIECKIH, INTOTeHeTHIECKHUA,
MOJ'ICKyJ'[S[pHO-l"eHeTI/I‘leCKI/I17'1). OcCHOBHBIE TeHETHYECKHE TMOHATUA. [ eHeTnueckas CUMBOJIMKA, HCIIOJb3yeMass B CXEMaxX
CKpeIlMBaHM.



3aKOHOMEPHOCTH HACIEIOBaHHUs NPHU3HAKOB, ycTaHoBIeHHble I'. MenneneM. MoHOruOpuaHOe CKpeluBaHUE. 3aKOH
eIMHO-00pa3us rHOpHI0B MepBOro nokoneHus. IIpaBuno noMuHUpoBaHUs. 3aKOH pacIleIIeH s IPU3HAKOB. ' MmoTe3a YNCTOTHI
ramer. [loiHOE M HENOJIHOE TOMUHHPOBAHHE.

Jurubpugnoe ckpeuuBaHue. 3aKOH HE3aBHCHMOTO HACNIEJOBaHMS TNpH3HAKoB. LluToreHeTndeckne OCHOBBI
JUTHOPHIHOTO CKPEIIMBAaHUA. AHAJIM3UpYIOIIee CKpelmuBaHMe. VICIONB30BaHME aHANIU3HPYIOMETO CKPEIIUBAHUS UL
oIpeesiCHNs] TEHOTHIIAa OCOOH.

CreruleHHOE HacienoBaHHe Npu3HakoB. Pabora T. MopraHa mo cuemsieHHOMY HaclleloBaHMIO reHoB. Hapymenue
CIIEIICHUSI TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHast TeOpUsI HAaCIeACTBEHHOCTH. [ eHeTHUeCKue KapThl.

T'enermka moma. XpoMOCOMHOE OIIpe/eNieHHe Ioia. AYTOCOMBI M TOJIOBEIE XPOMOCOMBI. ['OoMorameTHble W
reTeporaMeTHble opraHu3Msl. HacnenoBaHue MPU3HAKOB, CHETIIEHHBIX C MOJIOM.

M3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAsh M HACleICTBEHHas. Poib cpernsl B HEHACIEACTBEHHOM
W3MEHYMBOCTH. XapaKTePHCTHKa MOAW(PHUKALMOHHONW W3MEHYMBOCTH. BapualMoHHBIH psii W BapualuMoHHas KpuBas. Hopma
peaknuu mpu3Haka. KoiawdecTBeHHBIE M KadeCTBEHHbIE NPH3HAKHM M HMX HopMma peakuuu. CBolicTBa MOAM(HKAIIMOHHOI
U3MEHUHBOCTH.

HacnencTBenHas, Wiy reHOTUIIMYECKas, H3MEHUMBOCTh. KoMOMHATHBHAS N3MEHYNBOCTE. Meiio3 1 1moJoBoit mporecc —
OCHOBa KOMOWHAaTHBHOH W3MEHYMBOCTH. MyTanMoOHHas W3MEHYMBOCTh. Kiaccudukanmss MyTanmuid: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacToTa M mpuYuHBl MyTanuid. MyTareHHbsle (akTOpbl. 3aKOH TOMOJOTHYECKHX pAIOB B HACIEICTBEHHOU
n3menunsocty H. 1. Basunoga.

BHesinepHast Hac1e€ACTBEHHOCTb U H3MEHUUBOCTb.

T'enernka genoeka. Kapuotun denoBeka. OCHOBHBIE METOIBI T'€HETHKH UENIOBEKA: I'€HEAIOTMYECKHUH, OJIN3HELOBHIH,
IIUTOT€HETHUECKUH, OMOXMMUYECKHH, MONEKyIIpHO-TeHeTHueckuil. CoBpeMEHHOE OMNpeNeNieHHe T'€HOTHIA: MOITHOT€HOMHOE
CEKBEHHPOBaHNe, FTCHOTUITUPOBaHKE, B TOM 4nciie ¢ nomouisio [1[P-ananusa. HacnencreenHbie 3a00eBaHns YellOBeKa: TeHHBIE
Oosie3Hn, OOJE3HH C HACIEACTBEHHOW NPENpacIioioKeHHOCThI0, XpPOMOCOMHBIE Ooje3Hn. CoMaTHueckne W T'eHepaTHBHBIE
MmyTaruu. CTBOJIOBBIE KIeTKH. [IpuHIUNEI 340poBOTO 00pa3a >KM3HHU, JUATHOCTUKH, NPOMUIAKTUKH U JE€UYEHHS TeHETHIECKHX
Oone3Heil. Menuko-reHeTHYecKoe KOHCYJIBTHPOBaHHE. 3HAYeHHE MEIUIMHCKOW T€HETHKH B IPEJOTBPAILCHUH W JICYCHUH
TeHETHUEeCKUX 3a00IeBaHUH JeloBeKa.

JdeMoHcTpauuu:

Tloptpetsr: I'. Mengens, T. Mopran, I'. ne ®pu3s, C. C. Yersepukos, H. B. Tumodeen-Pecorckwuii, H. 1. BaBunos.

Tabmuis! ¥ cxembl: «MOHOTHOPUIIHOE CKPEIIMBAHKE U €ro MUTOTCHETHYECKas OCHOBAY», «3aKOH PACIICIUICHUS M €ro
IIUTOTCHETHYECKasl OCHOBa», «3aKOH UHCTOTHI ramery», «JurnbpumHoe ckpemuBaHue», «Lluromorudeckne OCHOBBI
IUTHOPHIHOTO CKPEUIUBaHU», «Meito3y, «B3anMoaelicTBre aJulebHBIX TEHOBY, «[ eHeTHYeCKre KapThl PACTEHUMH, )KUBOTHBIX 1
yenoBeka», «['eHeTHka Imona», «3aKOHOMEPHOCTH HACIEIOBaHUS, CILEIUICHHOTO C ToioM», «KapuoTumel yenoBeka u
JKUBOTHBIX», «Buapl m3meHumBOCTH», «MoaupuKaoHHas H3MeHUHBOCTH», «HacmemoBanme pesyc-daxropa», «['eHeruka
TPYIII KpOBMY, « MyTalMOHHAsI H3MEHUUBOCTBY.

ObopynoBaHne: MOAENN-aNIIHKAINN « MoOHOrHOpHIHOE CKpemuBanuey, «Hemonnoe romuanpoBanuey, «lurudpuaHoe
ckpenuBanue», «Ilepekpéct XxpoMocoM», MUKPOCKOI M MHUKpolpenapaT «Jpo3odpuna» (Hopma, Myranuu (GopMbl KPBUIEEB U
OKpackKH Tena), repoapuii «['0pox moceBHOW.

JlaGopaTopHble U paKTHYeCKHe PaboThI:

JlaGopatopnas paborta Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO M JUTMOPHIHOTO CKPELIMBAHUS y APO30(HIIBI
Ha TOTOBBIX MHKpPOIIpErapaTax».

JlaboparopHass pabora Ne 6. «M3yueHue MOAMMUKAIIMOHHOW H3MEHYHUBOCTH, TOCTPOCHHE BapHAI[MOHHOTO psiia H
BapHALIMOHHOMN KPUBOI».

JlaGopatopnas pabota Ne 7. «AHanu3 MyTalui y Jpo30QHiIbl Ha TOTOBBIX MUKPOIIpEnaparax».

IIpaktndeckas padora Ne 2. «CocraBieHue U aHAJIN3 POIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexnuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuust Kak Hayka M IpollecCc. 3apoxJIeHHe CeleKIMu M JoMecTtukanusa. Yuenue H. V. BasuioBa o neHrtpax
MPOUCXOXKIECHUS M MHOT000pasus KyIbTYypHBIX pacTeHHH. LIGHTpHI MpOMCXOXKAEHHS NOMAIIHHX KHBOTHBIX. CopT, mopona,
IITAMM.

CoBpeMeHHbIE METO/IBI CENEKIU. MacCOBBIi M MHIUBUAYANbHBIAH OTOOPEI B CENIEKIINH PACTEHHH 1 )KUBOTHBIX. OLeHKa
JKCcTepbepa. bnm3kopoacTBeHHOE ckpeniuBanue — MHOpUAMHT. Uncrtas nuaus. CKpeliMBaHHe YMCTHIX JMHHUH. ['eTeposuc, wium
rubpuanas cuna. HepopcTBeHHOe ckpeniuBaHue — ayrOpuauHr. Otnan€éHHas ruOpuansanmsa u e€ ycrexu. MckyccTBeHHBIH
MyTareHes u MOJIy4eHHUE TOJUIUIONIOB. JJOCTHKEHHS CENeKIINH PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

buoTexHoJOTMsT Kak OTpacib IMPOM3BOJCTBA. [ eHHas WHXXeHepus. OTambl co3fgaHus pexomOuHantHoi JIHK un
TPaHCT€HHBIX OpraHm3MoB. Kierounas wumxenepus. KieTouHble KynbTypbl. MHKPOKIOHATBHOE pa3sMHOKEHHE PACTEHHIL.
KnonupoBaHue BBICOKONPOIYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTMYecKrue U dTHdeckue npobiaemsl. MO —
TeHETHYECKN MOJU(UINPOBAHHBIE OPTaHU3MBIL.

JleMoHCTpauuu:

IToptpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®. lBanos.

Tabnuis! u cxemsl: KapTa «LIEHTPBI TPOMCXOXKACHUST 1 MHOTOOOpa3Hsl KyJIbTYPHBIX pacTeHuit», «[lopomasl ToMamHux
JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHmit», «OtmanéHHas rubpuamsanus», «Pabortsr akamemmka M. ©. lBanoBay,
«[Tomumonnusa», «OO0beKTs OHOTEeXHONOTHNY, «KileTodHBIe KyNBTYpH M KIOHHpOBaHHE», «KOHCTpyHpOBaHME M IIEpEHOC
I'€HOB, XPOMOCOM.

ObopynoBanne: MyJSDKH IUIOJOB M KOPHEIUIONOB OWKUX (OPM U KYyNbTYpHBIX COPTOB pacTeHuif, repbapwmit
«CenbCcKOX0351ICTBEHHBIE PACTEHUS.

JlaGopaTopHble U PaKTHYECKHE PadOTHI:



Okckypenss «OCHOBHBIE METOABI M JIOCTHIKEHHS CENEKLMH PACTeHHH M JKMBOTHBIX (HA CEICKUHMOHHYIO CTaHIHIO,
IUIEMEHHYIO ()epMy, COPTOHCIIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, J]aOOPaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO
LEHTPa)».

11 KJIACC

Tema 1. IBoJIOLHOHHAS] OUHOJIOTHS.

IIpeanocsUTKE BO3HUKHOBEHUS SBOJIOIMOHHONW TEOPHH. DBOJIONMOHHAS Teopus W e€ MecTo B Omoioruu. BimsHue
3BOJIOIMOHHON TEOPUH Ha pa3BUTHE OHOJIOTHH U JIPYTHX HAYK.

CBuzeTeNIbCTBa SBOMIONMHA. [laleOHTONIOTHYECKHE: MOCIeOBATENFHOCTh TIOSIBIICHHS BHIOB B IAJICOHTONOTHYECKON
JeTOoNuCH, epexoausie hopmel. bruoreorpaduueckue: cXoAcTBO U pasnuuue GpayH u GJIop MaTEPUKOB M OCTPOBOB.

OMOpHoNIOrHYecKre: CXOACTBA U Pa3JIMIKs SIMOPHOHOB PAa3HBIX BUJIOB IO3BOHOYHBIX. CpaBHUTEILHO-aHATOMHYECKIE:
TOMOJIOTHYHBIE, aHAJIOTWYHBIE, PYAUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOIEKyISIpHO-OMOXUMUUYECKHE: CXOACTBO MEXaHU3MOB
HACJIeICTBEHHOCTH M OCHOBHBIX METa00INYECKHX ITyTel y BCEX OPraHU3MOB.

OpomonronHas Teopus Y. Jlapeuna. [Ipeqmockiiky BOSHIKHOBEHHMS TapBUHU3MA. J[BIOKYIIHE CHIIBI SBONIOIMU BHIOB
no JlapBuHy (u30BITOUHOE Pa3MHOXKEHHE INPH OTPAaHMYCHHOCTH PECYpPCOB, HEOMpeAeléHHas H3MEHYMBOCTh, Oopbda 3a
CYIIECTBOBaHHUE, ECTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosory (CTI) u e€ 0CHOBHBIE TOJIOKEHUSI.

MuxkponsBosronust. ITomysiys kKak eIMHAIA BU/Ia ¥ SBOIOLHH.

JBwKynme cuibl ((hakTopsl) 3BONIOLUK BUAOB B IpHpoae. MyTallMOHHBIH Npoliecc 1 KOMOMHATHBHAS U3MEHYUBOCTb.
TomymnsanuonHble BOIHBI U Apeiid reHoB. M30msmus 1 MUTparis.

EcrectBeHHbIH 0TOOp — Hanpasistromuii haxrop sBomonyn. GopMEl ecTeCTBEHHOTO 0TOOPA.

IIprcnocoOneHHOCTE OPraHU3MOB KaK pe3yabTaT dBOJIONUH. [IpuMepsl mpucocobaeHuit y oprann3MoB. ApoMopdo3bl
Y WANO-aalTalnm.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE POPMBI BUA000pa30BaHIA: TeorpaduuecKoe, IKOIOTHIECKOE.

MaxkponsBostonust. PopMbl IBOTIONMNA: (HUIETHIECKas, AUBEPreHTHas, KOHBEpreHTHas, napaiensHas. HeobpatumocTs
SBOJIOIHN.

IIpoucxoxaeHue OT HecenaIN3UPOBAHHBIX IpeaKoB. [Iporpeccupyromas cnenuann3anys. AanTHBHAs PaJnarys.

JdeMoHcTpauuu:

Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. Bap, D. I'ekkens, ®. Mromtep, A. H.
CeBep10B.

Tabmuiet u cxemsl: «Pa3BHTHE OpPraHMYECKOro Mupa Ha 3emie», «3apofbIIM IO3BOHOYHBIX JKHBOTHBIXY,
«Apxeontepukc», «DopMbl GoprOBI 3a cymecTBoBaHUE», «EcTecTBeHHBIH 0TOOp», «MHOrooOpasue COpPTOB pPacTEHHI»,
«MHoroob6pa3ue mopox KHUBOTHbBIX», «[lomymsamun», «MyTaloHHAsE M3MEHYMBOCTBY, «Apomopdo3bl», «Maumoamanramumy,
«O06mas nerenepanus», «JBmxynme cuibl sBomonuny, «Kapra-cxema mapmpyra myremectsuss Y. [lapBuna», «boppba 3a
cymectBoBaHue»,  «llpucmocobieHHOCTs  opraHm3MoB»,  «leorpaduyeckoe  BHIOOOpa3oBaHHE»,  «IKOJIOTHYECKOE
BUI000pa30BaHHE».

OOopynoBaHne: KOJUIEKIMS HACEKOMBIX C Ppa3MYHBIMH THIIAMH OKpAacKd, Ha0Op IUIOJNOB M CEMsH, KOJUICKIIUS
«[IpuMeps! 3aMMTHBIX MPHCHOCOONEHNH y >KHBOTHBIX», Moaenb «OCHOBHBIE HANpaBICHHS SBONIONHUNY, 00BEMHAs MOMEITH
«CTpoeHHe roJIOBHOTO MO3Ta TO3BOHOYHBIXY.

Broreorpaduueckas xapra mupa, Komieknust «PopMbl COXpPaHHOCTH HCKOMAEMBIX >KMBOTHBIX M PAacTeHHH», MOJEIb
amunkanust «Ilepekpéct xpoMocomy, BiIaxKHbIe npenapatbl «Pa3BuTne Hacekomoroy», «Pa3BuTHE JSATYIIKH», MUKPOINpEnapat
«Apo3otunay (HopMma, MmyTarun (GOpMBI KPBUTHEB M OKPACKH TeJa).

JlaGopaTopHble U NPaKTHYECKHe PabOThI:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUIOB 10 MOP(HOIOTHISCKOMY KPUTEPHIOY.

JlaGoparopHas paboTa Ne 2. «Onncanue mprUCIOCOOICHHOCTH OpraHU3Ma U €€ OTHOCHTEIIFHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHe KM3HU Ha 3eMule.

JloHay4HBIE TIPEJCTABICHUS O 3apOKIACHUH KI3HN. HaydHble THITOTe35I BOSHUKHOBEHHS XHU3HU Ha 3emiie: abnoreHes
HaHcrepMus. XMMHYEeCKas IBOJIIOIMS. AGHOTeHHBI CHHTE3 OPraHMYeCKUX BEUIECTB M3 HEOPraHWYECKHX. DKCIEPHMEHTAIbHOE
MOATBEPKACHIE XUMHYIECKOH 3Bomorn. HagansHble aTansl Ononorndeckoit sBoronnn. ['unoresa PHK-mupa. ®opmuposanme
MEMOpPaHHBIX CTPYKTYp U BO3HHKHOBEHHE NMPOTOKJETKH. [lepBble KIeTKM M MX 3Botonus. DopMUpOBaHNE OCHOBHBIX TPYII
JKHBBIX OPTaHU3MOB.

PasBurne xu3Hn Ha 3emiie o spam u iepuonam. Kartapxeil. Apxelickas u mpotepo3oiickas 3psl. [laneozoiickas apa u e€
HepPHOJIbI: KeMOPUIICKUIA, OPIOBUKCKHN, CHITYPUHCKHUH, IEBOHCKHUH, KAMEHHOYT OJIbHBIN, HEPMCKHH.

Me3o3oiickas 3pa u €€ neprobl: TPUACOBBIH, IOPCKH, MEITOBOM.

KaiiHo3o¥ickast 3pa 1 €€ epuo/ibl: MajieoreHOBbIH, HEOT€HOBBIM, AaHTPOMOTCHOBBIMH.

XapakTepucTHKa KIMMaTa M TeOoJIOTHYECKHX mponeccoB. OCHOBHBIC STAIbl SBOTIONHMH PACTHUTENHLHOTO M YKHBOTHOTO
mupa. ApoMopdo3bl y pacTeHHid U KHUBOTHBIX. [1osIBICHHE, PaCIBET U BEBIMHPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak oTpaxkeHne BoOIHH. OCHOBHbBIE CHCTEMaTHYECKHE IPYIIbI OPraHU3MOB.

OBomIONys 4YenoBeKa. AHTpOIOJNOTHS KakK Hayka. Pa3BuTHe TpencTaBIeHHH O MPOUCXOXKACHHH dYeloBeka. MeToss
M3yueHus aHTpornorene3a. CXOACTBa M Pa3Inyusl YeI0BeKa 1 )KMBOTHBIX. CHCTEMaTHYECKOe MOJIOKESHUE YelIOBEKa.

JBmxymme cuisl ((hakTopsl) anTponorenesa. HacnencTBenHass H3MEHUYNBOCTD M €CTECTBEHHBIH 0TOOpP. OOIIeCTBeHHBIH
00pa3 XU3HU, U3TOTOBJIECHHE OPYAUH TPYZa, MBILITICHHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU HBOJIIOIMH YEJIOBEKAa: aBCTPAJONMTEKH, YermoBek ymenbid, YemoBek NPsSIMOXOMSIIUIA,
YenoBek HeaHAepTaldbckuil, YenoBek pasymHbld. Haxomku HCKOMaeMbIX OCTAaTKOB, BpeMsl CYLIECTBOBaHHs, 00JacTh
pacipocTpaHeHust, 00bEM rOIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHL.



Yenoseueckue pacel. OcHOBHbIE OoiblIMe  pacel:  €BpomeongHas  (eBpasuiickas), HErpo-aBCTPaJOUAHAs
(3KxBaTOpHAIbHAS ), MOHTOJIOUHAS (a3MaTCKO-aMepUKaHCKasi). YepThl MPUCIIOCOOICHHOCTH MIPEACTaBUTENEH YeIOBEYECKUX pac K
YCIIOBHSIM cymiecTBoBaHMs. EnMuHCTBO yenoBevecknx pac. Kpurnka pacusma.

JdeMoHcTpauuu:

IToptpetsr: ®. Penn, JI. ITactep, A. M. Onapun, C. Muuep, I'. FOpu, Y. lapsus.

Tabmunpr u cxembl: «Bo3HukHoBeHHe ConHEYHOHM cucTeMbl», «Pa3BuTHe opraHmdeckoro mupay», «PacturenbHas
KiIeTKa», «KuBoTHas kierka», «lIpokapmornmueckas kierka», «CoBpeMeHHas CHCTeMa OpPTaHWYecKoro Mupay», «CpaBHEHHE
AHATOMHUYECKHX UepT CTPOEHHsS 4eJIOBEKa U 4el0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaleOHTOIOIHYECKHX HAXOIO0K
MIPEIKOB COBPEMEHHOTO YeNoBeKa», «JlpeBHelne moan», «pesHue moau», «llepebie coBpeMeHHbIE M0au», «HenoBeueckue
pacsD».

Ob6opynoBanue: Mymspku «[Ipoucxoxaenune denoBeka» (OIOCTBI aBCTPANONMTEKa, MUTEKAHTPOIA, HEaHICPTalblia,
KpPOMaHBOHIa), CICIKH WIH M300paKeHWs1 KaMEHHBIX OpYIHI HMEepBOOBITHOTO UeloBeKa (KaMHH-YONIepHl, pyOmia, ckpedina),
TEOXPOHOJOrHUYecKast TabIHLa, KOIEKIHs «DopMbl COXPaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

IIpakTnueckas pabora Ne 1. «M3ydeHne NCKOMAaeMbIX OCTATKOB PACTEHUI U )KUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcHs «OBOJIOIIS OPraHUYeCcKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYIHBIH WIIH KpaeBeJUeCcKHil My3ei).

Tema 3. OpranusMsbl 4 OKpY:KaloIas cpeaa.

Okonorust Kak HayKa. 3ajadd M pa3fensl 3KOJIOTUH. METoIbl 3KOJIOTMYECKHX HCCIeN0BaHUM. ODKOJIOTHYEcKoe
MHPOBO33pPEHIE COBPEMEHHOT'0 YEI0BEKA.

Cpenbl 00MTaHU OPTaHU3MOB: BOJHAsI, HA3€MHO-BO3/IyIIIHAs, TOUBEHHAs, BHYTPHOPTaHU3MEHHas.

Okonornueckue Qakropsl. Kiraccudukanms skomorndeckux GakTopos: aONOTHIECKHE, OMOTHYECKHE M aHTPOIIOTCHHBIE.
JleiicTBHE 3KONIOTHYECKNX (aKTOPOB HA OPraHU3MBEIL.

AbunoTtHueckue (paKkTOphL: CBET, TeMIlepaTypa, BlakHOcTh. Potoneproansm. [Iprcnocodienns: opraHu3MoB K AEHCTBHIO
abuoTtHueckux (axtopoB. bruonorunyeckie puTMBI.

Brornueckue dakropsl. Buasl OMOTHYIECKHX B3aMMOACHCTBHI: KOHKYPEHIUS, XUIIHUIECTBO, CHMOHMO3 U €ro ()OPMBI.
Ilapa3utu3mM, Kkoomepamusi, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HaXJIEOHMYECTBO). AMEHCANU3M, HEHTpPaIH3M.
3HaueHHe OMOTHYECKHX B3aUMOJICHCTBUIL AJISI CYIECTBOBAHMUS OPTaHU3MOB B IIPHPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnomyisinud. OCHOBHBIE TIOKa3aTelH IONMYJSIIUHM: YUCICHHOCTh, IUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTb, IIPUPOCT, MUTPALHA. JJMHAMIKA YUCTICHHOCTH MOMYJISIIUH U €€ peryIsmusl.

JdeMoHcTpauuu:

Toptpetsr: A. 'ymbomnbat, K. @. Pynse, 3. ['ekkens.

Tabmuer 1 cxemsl: kapTa «llpupoxmbie 30HBI 3emum», «Cpenpl OOWTaHUS OPraHU3MOBY», «DoTOHmEPHOTH3MY,
«[Tomymsuuny, «3aKOHOMEPHOCTH POCTa YHCIICHHOCTH MOIYISIIMN HHPY30pUH-TYQenbkny, «[Inmesbie menm.

JlaGopaTopHble U NPaKTHYECKHe PadOTHI:

JlaboparopHas pabota Ne 3. «Mopdonorndeckue 0COOCHHOCTH PaCTCHHUI M3 Pa3HBIX MECT OOUTAHU».

JlaGoparopHas paboTa Ne 4. «BiusiHIE cBeTa Ha POCT H Pa3BUTHE YEPEHKOB KOJICYCay.

TIpaktudueckas pabora Ne 2. «[1oacy€T MIOTHOCTH MOMYJISANUI Pa3HbIX BUIOB PACTCHUIN.

Tema 4. Coo01ecTBa H 3K0JIOrHYECKHE CHCTEMBI.

Coo0mecTBo Opranu3MoB — OnoleHo3. CTPYKTYphl OMOILIEHO3a: BUAOBAs, IIPOCTPAHCTBEHHAs, Tpodudeckas (TUIIEBast).
Bunpi-noMuHanTel. CBA34 B OMOLIEHO3E.

DKoJorHuecKre CucTeMbl (3kocucteMbl). [loHsATHE 00 3KOCHCTEMe M OnoreoneHo3e. DyHKINOHAIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peIyleHTEl. KpyroBopoT BeleCTB M MOTOK SHEPTUHM B 3KocucTeMe. Tpoduyeckue
(nmmeBble) ypoBHM 3KocucTeMbl. [lmmeBble memu u cetH. OCHOBHBIE ITOKa3aTeIHM SKOCHCTEMBI: OmMoMacca, MPOJIyKITHS.
DKOJIOTNYECKHe MUPAMUABL IMPOIYKIHMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBAa IKOCHCTEM: YCTOWYMBOCTB, CaMOPETYISIHs,
pasBurue. CyKueccus.

ITpupoaHBIe SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WIIH HIMPOKOJIHCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoIKocHCTeMbl. brojormueckoe M XO3SHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM H yPOOIKOCHUCTEM.

buopasHoobOpasue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHHe OMOJIOTHYeCcKOro pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepraackoro o 6uocdepe. ['panniiel, cocta u cTpykTypa omocdepsl. JKuBoe BemecTBo U ero QyHKIUH.
Ocob6enHocTr 6uochephl Kak TI00anbHON 3KOCHCTeMBI. JJHHAMUUeCKoe paBHOBECHE U 00paTHast CBsA3b B OHocdepe.

KpyroBopoTs! BemecTB 1 OHOTEOXHMMUYECKHE IUKIIBI SIIEMEHTOB (YTIepoa, a30Ta). 30HAIEHOCTh Onocdepsl. OCHOBHEIE
OHOMBI CYyIIH.

YenoeuecTBo B Onochepe 3emin. AHTpPOIIOTeHHbIE U3MeHeHHs B Onocdepe. [ 100aibHbIe IKOIOTHIECKHE TPOOIIEMBL.

CocymecTBoBaHNE MPUPOAB! U denoBedecTBa. CoxpaHeHne OHMOpa3HOOOpas3nsi Kak OCHOBA YCTOHYMBOCTH OHOC(EpEL.
OcCHOBa pAaILOHAJIBHOTO YNPABICHUS NPUPOJAHBIMU pecypcaMH M HUX HCHOJb30BaHHE. JlOCTHXKEHUs OHONOTMM M OXpaHa
HPUPOIBL.

JdeMoHcTpauuu:

Toptpersr: A. JIx. Tencmu, B. H. Cykaués, B. 1. Bepraackwuii.

Tabmuusr 1 cxemsl: «[lumeBsle nenu», «buornenos: cocraB u crpykrypay, «llpuponubie coobuiectBay, «llenn
MHUTaHUS», «OKoJormdeckas mupamuaay, «brnocdepa m genoBek», «IKocHCTEMa MIMPOKOIHCTBEHHOTO Jiecay, «DKOCHCTEMa
XBOMHOTO J1ecay, «buoleHno3 Bogoémay, «ArporeHos3y», «lIlpuMepHble aHTpOIIOreHHbIe BO3AEHCTBUS HAa IPUPOaY», «Baxueiie
MCTOYHHKH 3arpsi3HEHHs] BO3/yXa M TPYHTOBBIX Bon», «[louBa — BaxHelimmas cocTaBisiomas Ouocdepbr», «DakTopbl
Jgerpamanuu 1ouBy», «llapHUKOBBIH 3¢ dexT», «DaKTopsl pPagHOaKTHBHOTO 3arpsi3HEHHs Ouocdepbl», «OOmas CTpyKTypa
6uocheps», «PacnpocTpanenue xu3HU B 6nochepe», «O30HOBBIN dkpaH Ouocheps», «KpyroBopot yriepoaa B Guochepe»,
«KpyroBopoT a3ora B IpupoIe».



Oo6opynoBanue: Mozenb-anmnkaius «TUnudHble OMOLEHO3b», Tepbapuii «PacTuTenbHbIe COOOIIECTBA», KOJICKLIUH
«buonenos», «Bpemurenn BaXHEHIIUX CEIbCKOXO3SWCTBEHHBIX KYIbTYp», repOapuul M KOJUISKIIMH PACTEHHH M YKHUBOTHBIX,
NpUHAUISKAINE K Pa3HbIM JKOJOTMYECKUM TIpymmaM omHoro Buaa, Kpacmas kmura Poccuiickoit ®enepanuy, m300paxkeHus
OXpaHsAEMBIX BHJIOB PACTEHUH U KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IPOI'PAMMBI IIO BUOJIO'MM HA BA3OBOM YPOBHE
CPEJHET' O OBIIEI'O OBPA30BAHUMA

CornacHo ®I'OC COO, ycraHaBnuBaloTcs TpeOOBAHHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIMMHUCS IMPOTPaMM CpPEIIHEro
0611ero 06pa3oBaHKs: TMYHOCTHBIM, METANIPEAMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType NMYHOCTHBIX pPE3yNbTaTOB OCBOEHMS IpeaMeTa «bBHOonorusy BBIIEICHBI CIEAYIOIIME COCTABIIIOLINE:
0CO3HAaHHE OOYYAIOIIUMHUCSA POCCHUCKON IpakJaHCKOW MICHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATENLHOCTU U
CaMOOIIPECIICHNIO, HAJIMYMe MOTHBAIMM K OOy4eHWI0 OHOJIOTHMH, IIeJeHANpaBlICHHOE Pa3BUTHE BHYTPEHHHX YOeKmIeHHH
JUYHOCTH Ha OCHOBE KIIOYEBHIX IIEHHOCTEH M HCTOPHYECKHX TPAIHIMH Pa3BUTHS OHMOJOTHMYECKOTO 3HAHWS, TOTOBHOCTH H
CHOCOOHOCTh 00YYarOUINXCSI PYKOBOJCTBOBATHCS B CBOCH NESATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MPHCYLIMMU
cucTeMe OMOJIOTHYECKOro 00pa3oBaHUs, HAIMYHE SKOJOTHYECKOrO INPAaBOCO3HAHMSA, CIIOCOOHOCTH CTaBHTh IIEIH U CTPOUTH
JKU3HEHHBIE TJIaHbI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS IpenMeTa «BHONOTrHs» IOCTUTAIoTCS B €AMHCTBE yYeOHOW M BOCIHTATENHHOM
JIEATENIBHOCTH B COOTBETCTBUM C TPATULHOHHBIMU POCCUHCKUMHM COLMOKYJIBTYPHBIMH, HCTOPUYECKHUMU U JyXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, NPUHATHIMA B OOINECTBE IpaBWIaMH W HOpPMaMH IIOBEAEHHS M CIOCOOCTBYIOT HpoleccaM
CaMOIIO3HAHUSA, CAMOBOCIIUTAHUS U CaMOPA3BUTHUs, PA3BUTUS BHYTPEHHEH MO3MLUHM JUYHOCTH, IATPUOTU3MA, YBAXKCHUSI K
3aKOHY M IIPaBONOPSAIKY, YEIOBEKY Tpylda H CTaplieMy IOKOJEHHIO, B3aUMHOTO YBKEHHs, OCpEKHOTO OTHOIIEHHUS K
KyJIbTYPHOMY HacIeJUIO U TpaJULMsiIM MHOTOHAIIMOHANBHOrO Haposaa Poccuiickoit denepanuu, npupose U okpyxarouen cpere.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUs Y4eOHOro mpenmera «bHOIOTHSM» HOMKHBI OTPaXaTh TOTOBHOCTb M CIIOCOOHOCTH
00y4Jaronuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOIN BHYTPEHHEH MO3MIMEH JTMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSIM POCCHHICKOro OOIIECTBa, pacIIUpeHHe
JKU3HEHHOT'O OIIBITa M OIBITA JICATEIBHOCTH B MpoLecce Pealu3allui OCHOBHBIX HAIIPaBJICHHH BOCIIUTATENIBHON JEATCIBHOCTH, B
TOM YHUCJIE B YaCTH:

1) rpaxkIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TI'PAKIAHCKON MO3UIMHM OOYJAOIIEerocs KaK aKTHBHOI'O M OTBETCTBEHHOTO WICHA POCCHHCKOTO
o01ecTBa;

OCO3HAHNE CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00s3aHHOCTEH, yBa)KCHHE 3aKOHA M IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHW AEATENHHOCTH IPH CO3JAHWU YYEOHBIX IPOEKTOB, PEUICHHUH YYEOHBIX H
MO3HABATENBHBIX 33/1a4, BHITOJHEHHN OHOJIOTHYECKHX YKCIIEPHMEHTOB;

CIOCOOHOCTH OMPEAETATH COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K SBICHUSAM COBPEMEHHOW KU3HU U OOBSACHATH e¢;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIONCH C pasHBIMH
yOeXKIeHNSIMH, KyJIbTYPHBIMH IIEHHOCTSIMH M COLIMATIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJNHEHHS Yy4YEOHBIX, IIO3HABATECINBHBIX W
HCCIIEIOBAaTENbCKIX 3a/1ad, YBaKUTEJIBHOTO OTHOIICHHS K MHEHHMIO OIMOHEHTOB NPH OOCYXKICHHHM CIHOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COMIEPIKAHUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON AeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUIICKON TPa)JaHCKOH HAESHTUYHOCTH, MAaTPUOTH3MA, YBAKEHUS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTU Tepe] Poaunolf, ropmoctu 3a cBoil kpaif, cBoro PoauHy, cBOH f3bIK M KyJbTYpy, IPOLUIOE U HACTOSILEE
MHOTOHALMOHAJIBLHOTO Hapoaa Poccuy;

LICHHOCTHOE OTHOILIEHHUE K IIPUPOJHOMY HACJIEAUIO U MaMATHUKAM NIPUPObI, JOCTHXKEHUsIM Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLCHUBATh BKJIAJI POCCHUICKUX Y4YEHBIX B CTAHOBJCHHE W Pa3BUTHE OWOJIOTHH, TOHUMAHHs 3HAYCHUS
OMOJIOTHH B TIO3HAHWUY 3aKOHOB TPHPOIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yoexxJIEHHOCTh, TOTOBHOCTD K CITy)KEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 3a €r0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HaHHUE JTyXOBHBIX IEHHOCTEH POCCUICKOTO HApOAa;

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3THYECKOTO ITOBE/ICHNS;

CIOCOOHOCTH OIIEHMBATH CHUTYALlMI0 W NMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPHEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHEIC
HOPMBI U [IEHHOCTH;

OCO3HAHHWE JJMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOHIHUBOTO OyIyIIero;

OTBETCTBEHHOC OTHOIICHUE K CBOUM POIUTEIIAM, CO3JaHUIO CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHA L[eHHOCTeP’I
CeMEMHOM KU3HU B COOTBETCTBUU C TPaIULMSIMU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIUTAHMS

OCTETUYCCKOE OTHOLIEHUE K MHUPY, BKIIIOUYAasd J3CTETUKY 6]>ITa, HAyYHOI'0 U TEXHUYECKOr'0 TBOPYECTBA, ClopTa, Tpyaa,
00IIeCTBEHHBIX OTHOIICHHIA;

NOHUMaHHE SMOLUMOHAIBHOTO BO3/IEUCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTB K CAMOBBIPA)XEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHE MPOSBIISITh KAU€CTBAa TBOPUYECKON JINYHOCTH;

5) ¢pu3nyeckoro BocnuTaHusA, HOPMUPOBAHUS KYJIbTYPbI 310POBbSI U SMOLHOHATBHOIO 0JIATONIOJIYY S :

MOHUMAaHHUE U peaji3alus 310pOoBOTo U 0e30macHOro 00pasa JKU3HH (30pOBOE MUTAHUE, COONIOACHIE TUTHEHMYECKAX
NpaBWI W HOPM, COAIAaHCHPOBAHHBIA pPEXKHAM 3aHATHH M OTHBIXA, pEryJsipHas (QU3UUECKas aKTHBHOCTBH), OEpEXHOTO,
OTBETCTBCHHOTO M KOMIICTCHTHOT'O OTHOIIICHHUS K CO6CTBBHHOMy (1)1/13PILICCKOMy U IICUXUYECKOMY 310POBBIO;

MOHUMAHUE IIEHHOCTH TIPaBHJ WHAWBHIYaJbHOTO ¥ KOJUIEKTHBHOTO O€30IMacHOTO TOBEACHUS B CUTYalHUsX,
YTPOXKAIOIIUX 3JOPOBBIO U XKU3HU JIO/IEH;

OCO3HAHWUE MOCIEACTBUI U HENPUATHS BPEIHBIX MPHUBBIUEK (YIIOTPEOIICHHS alTKOTOJIs, HAPKOTHKOB, KypEeHHS);



6) TPyA0BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZy, OCO3HaHHE [ICHHOCTH MacTepCTBa, TPYAOIIo0Oue;

TOTOBHOCTb K aKTUBHOM JIEATEILHOCTH TEXHOJIOIHYECKON 1 COLMANIbHOM HANPABICHHOCTH, CIIOCOOHOCTh HHULIMMPOBATH,
IUTAaHUPOBATH M CAMOCTOSITENILHO BBIIOJIHSTH TaKyIO JESITEIBHOCTD;

UHTEpEeC K Pa3Iu4YHbIM cdepaM NpohecCHOHAIBHOI NeATENbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBINA BbIOOp Oymyrueii
npodeccHr U Pean30BbIBATh COOCTBEHHEIE )KM3HEHHBIC TLIAHEI;

TOTOBHOCTH U CTIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO HAa NPOTSKEHUH BCEH )KHU3HU;

7) 3K0JIOrH4eCKOr0 BOCHUTAHHA:

9KOJIOTHUYECKH Iesieco00pa3Hoe OTHOIIEHHUE K MPUPOJIe KaK HCTOYHHKY JKU3HH Ha 3eMIle, OCHOBE €€ CYIEeCTBOBAHMS;

HOBBILICHHE YPOBHS 3KOJOTHYECKOH KyJIbTYphl: NPUOOPETEHHE OMNBITA IUIAHUPOBAHMS IOCTYIIKOB M OLEHKH HX
BO3MOXXHBIX IIOCIIEZICTBHH JUISl OKPYKAIOIIEH Cpebl;

OCO3HAHHME TII00AIBHOT0 XapaKTepa 3KOJIOTHYECKUX MPOOIeM U IyTeH HX pelIeHHS;

CIIOCOOHOCTh HMCIIOJB30BaTh MpHOOpeTaeMble MPH W3YyYEHHH OWOJIOTHMH 3HAHUS W YMEHHS IIPH pelIeHHH IpoliieM,
CBA3aHHBIX C PAIJMOHAJIBHBIM HNPHUPOJONOIB30BaHUEM (COONIIOICHHE TNpPaBWI IOBEJCHHS B NPHUPOJE, HAIPABICHHBIX Ha
COXpPaHCHHE PABHOBECHS B SKOCHCTEMaX, OXpaHy BUIOB, SKOCHCTEM, Ouocdepsr);

aKTHBHOE HENPHATHE NEHCTBHUH, NPUHOCAIINX BpeX OKpPYXaIOIleH NpHpOTHOH cpene, yMEHHE IPOTHO3MPOBATh
HeOJIaronpHATHBIC SKOJIOTHYECKUE TTOCIIEICTBHS MPEIPUHUMAEMbIX IeiCTBUI 1 NIPEAOTBPAILATh UX;

HaJIMYHAe PAa3BUTOTO AKOJIOTHMYECKOTO MBIIUICHUS, SKOJIOTHIECKOH KYJBTYpHI, ONBITa AESITENFHOCTH JKOJIOTHYECKON
HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBaThCS HMH B I103HABAaTCIbHOH, KOMMYHMKaTHMBHOII M COLMAJIbHONW IpPaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAaKTHIECKOH e TeIbHOCTH SKOJIOTHUECKOH HAaIPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHS:

c(hOpPMHUPOBAHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOMN
MPaKTHUKH, OCHOBAaHHOTO Ha JIHAIOTre KyJIbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHMIO CBOETO MECTa B MOIUKYIETYPHOM MHPE;

COBEpIICHCTBOBAHHE SI3bIKOBOW M UUTATEIBbCKOH KyJIbTYPBI KaK CPEACTBA B3aUMOACHCTBUS MEXY JIOJBMH M MO3HAHUS
MHpa;

HNOHUMaHUE CreuuGuKy OHOJOTHM KaK HayKH, OCO3HaHMS e€ pond B (OPMHPOBAHMH PALOHAILHOTO HAyYHOTO
MBIIUICHNUS, CO3IaHNH IETIOCTHOTO TIPEACTABICHHsI 00 OKpY)KaIoIeM MUpE KaK O eIUHCTBE MPUPOBI, YeIOBEeKa U OOIIeCTBa, B
HO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH 1 PELICHUH TIPOOJIEM COXPaHEHHS IPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUIi COBPEMEHHOH IMBHIM3AIMU: OOECHeYeHHs HOBOTO YPOBHS Pa3BHTHS
MEJMIMHBI, CO3/IaHUE MEePCIEKTUBHBIX OHOTEXHOJIOTHH, CHOCOOHBIX pemiaTh pecypcHBIE MPOOIEMbI Pa3BUTHS UEOBEUECTBA,
HOMCKa IyTeH BBIXOAA U3 IJIOOANBHBIX SKOJOTMYECKUX MNpoOiIeM M o0ecIeueHus Iepexoja K YCTOHYMBOMY DasBHUTHIO,
paloHaNFHOMY HCIIOIb30BaHHIO IIPHPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aHHTEPECOBAHHOCTh B IIOJYYCHHHM OMOJOTMYECKMX 3HAHMH B LESX ITIOBBILCHHS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HayYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIMOHAJIBHON IpaMOTHOCTH oOydarommxcs, GopMmupyemoil IpH H3ydeHHH
OHOJIOTHH,

MOHMMAaHWE CYIIHOCTH METOJOB ITO3HAHHWS, HCIHOJIB3yeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
HOJTydaeMble 3HAHUS 1JIs aHAIM3a M O0BSICHEHUS SIBICHUH OKPY)KAIOIIEro MUpa M MPOUCXOIAIINX B HEM H3MEHCHHUH, YMEHHUE
Jenath 00OCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAyYHBIX (HaKTOB M MMEIOIIMXCS JAHHBIX C IIENBIO TOJYYEHHS TOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTh CaAMOCTOSITENIFHO HCIIONB30BATh OMOJIOTMYECKHE 3HAHHS JUIS PEIIeHHs MPOOJIeM B pEeallbHBIX JKM3HEHHBIX
CHUTYaIlHUsX;

OCO3HAHHME [GHHOCTH HAay4HOH [EATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH IIPOCKTHYIO U HCCIIEOBATEIBCKYIO
JeSTebHOCTD HHANBHYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEHPEPHIBHOMY OOpa30BaHHIO M caMOOOPa30BaHHUIO, K aKTHBHOMY IOJYyYEHHIO HOBBIX
3HaHUH 110 GHOJIOTHH B COOTBETCTBUH C )KU3HCHHBIMH MOTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATBI

MeramnpeiMeTHbIE pe3y/IbTaThl OCBOCHUs y4eOHOTO mpeaMeTa «BHosorusy BKIIOYAIOT: 3HAYMMBbIe Ui (opMHUpOBaHMs
MHPOBO33PEHHS 00YJaIONINXCs MEXUCIUIUTNHAPHBIE (MEXIIPEAMETHBIE) OOIeHAYIHBIE MOHATHS, OTPAXKAIOIINE I[EIOCTHOCTh
HAay4YyHOH KapTHHBI MHpa M CIelM(HKY METOJOB IO3HAHUs, HCHOJB3YyEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIHs,
SIBJICHHE, POIECC, CHCTEMa, HayIHBIH (hakT, IPHHIINIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, CCIe[0BaHNe, HAOII0JeHHE,
U3MepeHHe, OKCIIEpUMEHT U JpyrMX), YHUBEpCalbHble Yy4eOHble JeHCTBHS (IIO3HABaTelbHbIE, KOMMYHHUKATHBHEIE,
perynsaTuBHbI), oOecneuynBaiomue (QGopmupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH M COLMANBHOM  KOMITETEHIUH
00y4Jarommxcs, CIIoCOOHOCTh OOYUArOIINXCSl MCIOIB30BAaTh OCBOCHHBIE MEXIHCIUIUIMHAPHBIE, MUPOBO33PEHIECKHIE 3HAHUS U
YHUBEPCAJIbHBIC y'-leGHbIe )ICI\/'ICTBI/ISI B MO3HABATEIILHON U couuaanoﬁ IPAaKTUKE.

MeramnpeaMeTHbIE pe3yIbTaThl OCBOSHUS IIPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHuUs JOJDKHBI OTPaKaTh!

OBJ1aieHNe YHUBEPCATBHBIMH Y4eOHBIMH NO3HABATEAbHBIMHU A CTBUSIMM:

1) 6a3oBble JOrn4YecKue AeiicTBUs:

CaMOCTOSITENIBHO (POPMYIIMPOBATH M aKTyaIM3UPOBATH IIPOOIIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

UCIIONB30BATh PH OCBOCHHUH 3HAHMI MPUEMBI JIOTHIECKOTO MBIIUICHNUS (aHAIN3a, CHHTE3a, CPABHEHUSI, KIIacCH(UKaLUH,
000011eHNsT), PACKPHIBaTh CMBICI OMOJIOTMYECKUX MOHSTHH (BBIAENATH MX XapaKTEepHBIE NPHU3HAKH, YCTAHABIMUBATH CBA3H C
JPYTUMHU TOHATUAMH);

ONpeneNsATh LEeNH JEATeTbHOCTH, 3ajaBas IapaMeTpsl M KPUTEpHH WHX JOCTIDKEHUS, COOTHOCHTH PEe3yJIbTaThl
JCATCIIBHOCTH C MMOCTABJICHHBIMHA LCJISIMUA,

HCIIOTB30BaTh OMOJIOTHUECKUE TOHATHS AT OOBsICHEHUs ()aKTOB U SIBICHUIT )KHUBOH IIPUPOIB;

CTPOUTL JIOTUYECKUE PaCCYXKACHUA (I/IH)IyKTI/IBHble, JACAYKTUBHBIC, TIO aHanomn), BBIABJIATH 3aKOHOMEPHOCTHU H
MPOTHBOPEUHS B PACCMaTPHBAEMBIX SIBICHUIX, (OPMYIMPOBATH BHIBOABI M 3AKIIIOUCHNS;



HPUMEHATh CXEMHO-MOJEJNIBHBIE CPEACTBA Ul IPEJCTABJICHUS CYIICCTBEHHBIX CBS3€H M OTHOLICHMII B H3ydaeMbIX
Ouonornuecknx 00BEKTax, a TaKkKe MPOTHBOPEUHH Pa3HOTO POJIA, BEIIBICHHBIX B PA3IMYHBIX HHPOPMAIMOHHBIX NCTOYHHUKAX;

pa3padaThIBaTh IIaH PELICHUS NPOOIEMbI ¢ YUETOM aHAIM3a HMEIOLIMXCS MAaTEPHAIbHBIX 1 HEMATePHAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESATENHFHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTaTOB LENISIM, OLCHUBATH PHCKU ITOCIEACTBHI
JeATEIIbHOCTH;

KOOPAWHHUPOBATH U BEIIIOIHATE pabOTY B YCIOBUSX PEaNbHOTO, BUPTYJILHOTO M KOMOMHHPOBAHHOTO B3aHMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOIIEM.

2) 6a3oBble HCCIIe0BATEIbCKHE IeliCTBHUS:

BJIQJIETh HABBIKAMH y4EeOHO-MCCIICOBATENBCKONH M TPOEKTHOH JesATeTbHOCTH, HaBBIKAMH pa3pelIeHHs IMpolieM,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOMCKY METOJOB PEIICHHs MPAKTUYECKUX 33/1a4, IPUMEHEHHIO Pa3iIn4HbIX
METOJIOB [TO3HAHUS,;

UCHOJIb30BaTh Pa3IM4YHbIC BUIbI ACSATEIBHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETallii, IPeoOpa3oBaHUIO U
NPUMEHEHHIO B yIEOHBIX CHUTYalHsIX, B TOM YHCIIE IIPH CO3MaHUH YIEOHBIX U COLHANBHBIX IIPOEKTOB;

(hopMHpPOBaTh HAYYHBIH TUIT MBILUICHNS, BIAJICTh HAYYHOI TEPMHUHOJIOTHEH, KIIFOYEBBIMU NOHATHUSAMH ¥ METOIAMH;

CTaBUTb U YOPMYIIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTENbHOI ACSATEIBHOCTH 1 )KU3HCHHBIX CUTYALIMAX;

BBIIBIISITH IIPHUMHHO-CIICICTBCHHBIE CBSI3M M aKTyaJM3UPOBaTh 33/1ady, BBIIBHTATh TMIOTE3y €€ PEeIIeHHs, HaXOIUTh
apryMEHTBI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPIK/ICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aQHaIM3UPOBATh IIOJNyYEHHBIE B XOAE PEIICHWS 3aIadyd pe3yNbTaThl, KPUTHYECKH OIIEHWBATh HX JOCTOBEPHOCTH,
HPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OIIEHKY HOBBIM CHTYallVsIM, OLIEHUBATh IPHOOPETEHHBIH OIIBIT;

OCYILLECTBIIATD LieJICHANPABICHHBIH TOUCK MIEPEHOCA CPEJICTB U cOCOOOB JeiicTBUS B PO(ECCHOHAIBHYIO CPELY;

YMeTb IIePEeHOCUTH 3HAaHUS B T03HABATEIBHYIO U IIPAKTHUYECKYIO 00JIACTH JKH3HEACSITEILHOCTH;

YMETb HHTETPHPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTel;

BBIIBUI'aTh HOBBIC MJCH, IIPE/UIaraTh OPUIHHAIBHBIC OIXOABI U PEIICHNS, CTABUTH MPOOJIEMBI U 3a1a4H, JOIYCKAIOIINe
ITEPHATUBHBIC PELICHHSI.

3) pabora ¢ napopmanmeii:

OpPHEHTHPOBATECSI B PA3NMYHBIX HCTOYHHMKAX HH(pOpManuy (TekcTe ydeOHOro IocoOWs, HayYHO-TIOIYJSIPHOH
auTeparype, OHOJOTHYECKHX CIIOBApsX M CIPABOYHMKAaX, KOMIIBIOTEPHBIX 0a3aX HaHHBIX, B VIHTEepHeTe), aHaIU3MPOBATh
MH(OPMAIIHIO Pa3IMYHBIX BHIOB M ()OPM MPEACTABICHHUS, KpUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(hopMyIHMpOBaTh 3aNpOChl M TPUMEHATH PA3IMYHbIE METOJIBI IPH IMOUCKE M OTOOpe OHOJIOrMYecKod HH(pOpMAaLuH,
HEOOXOMMOM ISl BEITIOTHEHUS YIeOHBIX 3a1a4;

NpHOOpeTaTh ONBIT HCIOJIb30BaHHMS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOIHH, COBEpPIICHCTBOBATH KYJIBTYPY
AKTHUBHOTO MCIOJIb30BaHUS PA3IMYHBIX HOMCKOBBIX CHCTEM;

CaMOCTOSITEJIFHO BBIOMpATh ONTHMAIBHYIO (OpMy HpeACTaBICHUS OHOJOTMUeckod HWH(popMmaruu (cxemsbl, rpadukw,
JUarpaMMBl, TaOJIUIIBI, PUCYHKU U JPYTOe);

UCIIONB30BaTh HAYYHBIH SI3BIK B KadecTBE CpeACTBa IpH pabore ¢ Ouoiormueckoil MHMOpManmed: HPUMEHSTH
XHMUYeCKHe, GU3HUECKHE U MaTeMaTHYeCKHe 3HaKU M CHMBOJBI, (OpMyJbl, aOOpeBHaTypy, HOMEHKIATYPY, HCIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAIJISTHOCTH;

BJIA/ICTh HABBIKAMHU PAcIO3HABAHMS M 3aIUTHI HHpOpMAIK, HHPOPMAIIMOHHOM 6€3011acHOCTH JIMYHOCTH.

OBJ1ajieHNe YHUBEPCAIBbHBIMH KOMMYHHMKATHBHBIMM JI€fCTBHSIMU:

1) o6ueHue:

OCYILIECTBISITh KOMMYHHKAIIMH BO BCeX chepax KU3HU, aKTHBHO y4acTBOBATH B THAJIOTe WIIH JTUCKYCCHHU IO CYIIECTBY
o0cyxaeMoi TeMbl (YMEHUE 33/1aBaTh BOIPOCHI, BHICKA3bIBaTh CY)KICHHS OTHOCHTEIBHO BBITIOJNHEHHS HpeluiaraeMoil 3a1aqu,
YYHUTBIBATh HHTEPECHI U COTNIACOBAHHOCTD TTO3MIIMIT APYIHX YYACTHUKOB JAUAJIOTa MM AUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBAa OOIICHWS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEAIOCHIIOK
BO3HUKHOBEHHSI KOH(QJIMKTHBIX CUTYal[UH, yMETh CMSIr4aTh KOH(QIUKTHI U BECTH TIEPErOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOLICHHS M B3aMMOJCHCTBHUS, NMOHMMATh HAMEPEHHs IPYTHX JIHOJEH, MpOSBIATH
YBaXUTEIbHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme GopMyIHpoBaTh CBOM BO3PAXKESHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOYKY 3PEHHS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHMUMATh M HCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW M HMHIMBUIYaJbHOH pabOTBHl MPH PEIICHHH OHOIOTHYECKOiH
npo06JieMbl, 000CHOBBIBaTh HEOOXOJMMOCTh IPUMEHEHUSI TPYIIIOBBIX ()OPM B3aUMOJICHCTBHUS MIPHU PEIICHUH y4eOHO! 3a1auH;

BBIOMPATh TEMAaTHUKY M METOJbl COBMECTHBIX JEHCTBHI ¢ y46TOM OOIIMX MHTEPECOB M BO3MOYKHOCTEH KaXKIOTO YieHa
KOJIIEKTHBA;

NPUHUAMATH IeJM COBMECTHOM NesTeJIbHOCTH, OPraHM30BBIBATh M KOOPAMHHMPOBATH NEHCTBHUS MO €€ JOCTHKEHHMIO:
COCTaBJIATH IUIAH JICHCTBHIA, pacIpeeNsaTh POJIH C YIETOM MHEHHH YUYaCTHHKOB, 00CYXKIaTh Pe3yIbTaThl COBMECTHON PaboOThI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaKAOTO YYaCTHMKAa KOMaHAbl B OOIMIMII pe3yibTaT MO pa3paboTaHHBIM
KPUTEPHSIM;

npeajiaratb HOBBIC MMPOCKTHI, OLUCHUBATHL UJICHU C TIO3UIIMHN HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTquCKOP’I 3HAYUMOCTH,

OCYLICCTBJIATH IO3UTUBHOE CTPATErHYECKOE€ IIOBEACHUE B PaA3JIMYHBIX CUTyallUdaX, IMPOSABIATL TBOPUYECTBO MU
BOOOpakeHUE, ObITh HHUIHATHBHBIM.

OBjajieHNe YHHBEPCAIbHBIMH PeryJsiTHBHBIMU 1eiiCTBUSIMU:

1) camoopranu3zanus:

HCITOJL30BaTh OMOJIOTHYECKUE 3HAHUS JUJIA BBISABJICHUS np06neM U UX pCIICHUA B )KU3HCHHBIX U y'-le6HbIX CUTyallUAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHMX 3HAHUI IIENIEBbIC U CMBICIOBBIC YCTAHOBKH B CBOMX JEHCTBHSAX M MOCTYIKAX I10
OTHOILICHHUIO K )KUBOI IPUPOJIE, CBOEMY 370POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIBHO OCYIIECTBIATh MO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH HPOOIEMBI, CTaBUTh M (OPMYIHUPOBATH
COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHOI ACSATEIBHOCTH 1 )KU3HEHHBIX CUTYAIHSX;



CaMOCTOSITENIHO COCTaBIIATh TUIAH PELICHHs NMPOOIEMBI ¢ YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOMXHOCTEN
U NPEIIOYTCHUI;

JaBaTh OL[EHKY HOBBIM CHTYaLlUsIM;

pacIIUpsATh paMKH y4eOHOTO TIpeJMeTa Ha OCHOBE JIMIHBIX IPEITIOUTCHUMH;

Je7aTh OCO3HAHHBIM BBIOOP, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE;

OLICHUBATH NIPUOOPETEHHBIH OMBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH SPYAMLMH B Pa3HbIX OOJACTAX 3HAHMI, MOCTOSHHO
MOBBIIIATE CBOIT 00pa30BaTeNbHBINA U KYJbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYaI[HsM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OIEHHBAaTh COOTBETCTBHE pPE3yJIbTaTOB
LelsM;

BJIaJICTh HABBIKAMH NO3HABATENbHOI PeIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX IPOIIECCOB,
UX pe3yJIbTaTOB U OCHOBAHMH, CIOIB30BaTh IPHEMBI peICKCHH ISl OLICHKU CUTYaIlNH, BEIOOpa BEPHOTO PEIICHNS;

YMETb OIIEHHBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHS 110 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M @pT'yMEHTBI PYTUX MPH aHAIIH3€ Pe3yNbTaTOB ASSITENbHOCTH;

3) npunsiTHe cefst M APYrux:

MPUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKH M JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3E PE3YIbTAaTOB IESATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO M IPaBO IPYTUX HA OIIHOKH;

pa3BHBaTh CHOCOOHOCTH IIOHUMATh MUP C TIO3UIINH APYTOTO YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

TIpenmerHbie pe3ynbTaThl ocBoeHHs mporpamMmbl COO mo OHONOrMu Ha 6a30BOM YPOBHE BKIIOYAKOT CIEIH(UUCCKHIE
s yaebHoro mpeamera «buonorns» HaydHbIe 3HAHMS, YMEHHS H CIOCOOBI JEHCTBHI 1O OCBOEHMIO, MHTEPIpETalUH U
peoOpa3oBaHUIO 3HAHWH, BUIBI JESITEIHHOCTH 110 MOJTYyYSHHIO HOBOTO 3HAHWS W NMPUMEHEHHIO 3HAHHH B Pa3IMYHBIX y4eOHBIX
CHTyallusiX, a TaKKe B PEAlbHBIX KU3HEHHBIX CHTYaIlMsX, CBS3aHHBIX ¢ OMonorumeid. B mporpamme mpenMeTHbIE pe3yibTaThl
HpEICTaBICHBI 110 To1aM O0ydJeHNsI.

IIpenmerHbIe pe3ynbTaThl OCBOCHHA yueOHOTo mpenmera «buonorus» ¢ 10 knacce NOIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCTe M pOJNM OWOJOTMHM B CHCTEME HAy4YHOTO 3HAHWS CCTECTBEHHBIX HayK, B
(hOpPMHUPOBAaHUY COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa M HayJYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHHCKHX U
3apyOeKHBIX y4EHBIX-OHOIOTOB B Pa3BUTHE OHOIOTWH, (YHKIHOHAILHOH I'PAMOTHOCTH YENOBEKa ISl PEIICHMS >KH3HEHHBIX
3amad;

YMEHHE PacKphIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHUHOB M MOHITHH: XM3Hb, KJIETKA, OPraHH3M, METaboIH3M
(oOMeH BemlecTB M IIpeBpallleHHE SHEPrHH), ToMeocTa3 (CaMOperyisilus), YpOBHEBas OpPraHHW3aIUs JKUBBIX CHCTEM,
CaMOBOCHPOU3BECHNUE (PEIPOIYKIIHS), HACAECTBEHHOCTh, U3MEHUMBOCTB, POCT U Pa3BHUTHE;

YMEHHE HW3JaraTb OWOJIOTMYECKHEe TeopuH (KJIETOYHAs, XPOMOCOMHas, MyTalMOHHAs, IEHTpaJbHAs JIOrMa
MOJIEKYJSIpHOH Ononorun), 3akoHsl (I. Mennens, T. Moprana, H. 1. BaBuioBa) u yueHus (0 LEHTpax MHOTooOpasus U
MPOUCXOXKIEHHS KyIbTYpHBIX pacTeHuit H. V. BaBuiosa), onmpenensaTs TpaHUIIB! HX IPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHHE BIIaJeTh METOJIaMU Hay4YHOTO MO3HAHHs B OWOJIOTHH: HAaOJIIOJCHHE U ONHCAHHE JKUBBIX CHCTEM, HPOIECCOB H
SBJICHHUH, OpraHW3alMsi U TIPOBEICHHE OMOJIOTMYECKOTO HKCICPHMEHTA, BBIABI)KEHHWE THUIIOTE3BI, BBISBICHHE 3aBHCHMOCTH
MEX]Iy UCCIEAYEMBIMH BEIMYHMHAMH, OOBSCHEHHE TOJIyYEHHBIX Pe3YJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOpUil U
3aKOHOB, YMEHHE JIeTIaTh BBIBOIBI HA OCHOBAaHUH TIOJyIE€HHBIX PE3yIbTaToB;

YMEHHE BBICNSTH CYIIECTBEHHBIE IPU3HAKM BHPYCOB, KIETOK IPOKAPHOT M OIYKApHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHA BEIIECTB M NPEBPAICHUS 3HEPTUH B KIIETKE, ()OTOCHHTE3a,
IUTACTHIECKOTO M SHEPTeTHIECKOT0 00MEHa, XeMOCHHTE3a, MIUTO03a, Meiio3a, OIUIOJOTBOPEHUS, PA3MHOXKEHHS, HHAUBHIYaIbHOTO
pa3BUTHUA OpraHu3Ma (OHTOT€He3);

YMEHHE TPUMEHSTH IIONYYeHHBIC 3HAHUS U OOBSICHEHHS OMONOTHYECKHX IPOIECCOB W SIBICHHH, IS MPUHATHS
NPaKTUYECKUX PEUICHHH B IOBCEAHEBHOW JKM3HM C IEJbl0 obecredeHHs O€30IIaCHOCTH CBOETO 3/0pPOBbs M 3[0POBBS
OKpY)KAalOIUX JIFOJeH, COONIOAEHHS HOPM TPaMOTHOTO TIOBEAEHWS B OKpYKalolmed NPHPOAHOH cpene, IOHUMaHHe
HEOOXOJUMOCTH  HCIOJB30BAHUS  JOCTIDKEHUH COBPEMEHHOH Ouonoruu M OMOTEXHOJNIOTMH JUIsl  PalMOHAIBHOTO
HPUPOJIOTIONH30BAHS;

yYMEHHE pemarh 3JeMEHTAapHble T'eHETHYeCKHe 3aJadyd Ha MOHO- W JAWUTHOPUAHOE CKpElIMBaHWE, CLEIJICHHOe
Hacle/I0BaHNe, COCTABIISITh CXeMbl MOHOTHOPHJHOTO CKPEIINBAHUS ISl PE/ICKa3aHMs HAaClleIOBAaHHsl IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBIOMHATH JIAOOPATOpHBIE M IpaKTHYeCKWe paboThl, COOMIONATH TpaBWiIa INIPH paboTe ¢ y4eOHBIM H
71a00paTOpHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHUYECKH OIIEHMBAaTh M WHTEPIPETUPOBATh HMH(MOPMAIHUIO OHOJIOTHYECKOTO COAEPIKAHMS, BKIIOYAIOIIYIO
TIICEBIOHAYYHbIC 3HAHMS M3 Pa3JIMYHBIX HCTOYHUKOB (CpPelcTBa MAaccoBOil MH(pOpMAlWH, HAYYHO-HOMYJSIPHbIE MaTephabl),
STUYECKHE ACTIEKTHI COBPEMEHHBIX UCCIIEI0BAHNIT B OMOJIOTHH, MEUIIHE, ONOTEXHOJIOTUH;

YMEHHE cO03[aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Imasi GHOMOTHYECKyl0 HH(OPMAIHMIO W3
HECKOJBKNX HCTOYHHKOB, TPAMOTHO MCHOJIB30BATh IIOHATHHHBIN armapaT OHOJIOTHH.

IIpenmerHbIe pe3ynbTaTh OCBOGHHS yueOHOTo npenmera «buonorusy» ¢ 11 knacce NOIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHHH O MeCTe M pOJM OWOJOTMM B CHCTEME HAy4YHOrO 3HAHMS ECTECTBEHHBIX HayK, B
(OPMUPOBAHNY COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa W HAyJIHOTO MHPOBO33PEHUS, O BKJAJE POCCHUICKMX U
3apyOe)KHBIX Y4EHBIX-OHMOJIOTOB B Pa3BUTHE OMOJOTWH, (QYHKIHMOHAIBLHOH I'PAMOTHOCTH YENOBEKa JUISl PEIICHUS >KH3HEHHBIX
3amad;



YMEHHE PaCKpbIBaTh COAEpKaHHE OHONOTMYECKHX TEPMUHOB M MOHATHH: BHJ, MOMYJSLHUS, T€HO(QOHN, 3BOJIONNS,
JOBIDKYIIHE CHIBI ((aKTOPHI) SBOJIOLUH, IPHCIOCOOICHHOCTh OPraHM3MOB, BHI000pa30BaHME, SKOJOTHYECKHE (aKTOPEI,
9KOCHCTEMA, TPOAYLEHTHI, KOHCYMEHTBI, PEYIIEHTBI, LIeNN MUTAaHKs, IKOJIOTHUEeCKas MupaMua, buoreoreHos, ouocdepa;

YMEHHE M3JaraTb OHoJOoTHMYecKue Teopuu (IBoJronuoHHas Teopus Y. [lapBuHa, CHHTETHYECKAas TEOPHS JBOJIOLUH),
3aKOHBI ¥ 3aKOHOMEpHOCTH (3aponsiieBoro cxonacrtsa K. M. bapa, yepenoBanus riaBHBIX HampaBieHUi U mMyTel 3Bomonun A.
H. CeBepuosa, yuenus o 6uochepe B. . Bepnazckoro), onpenensiTe TpaHHIB HX TPEMEHIMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIaJeTh METOJAaMU HAay4dHOTO TMO3HaHMs B OHONOrMH: HAOMIOAEHHE M ONUCAHME JKHBBIX CUCTEM, IMPOIECCOB U
SBJIEHUH, OpraHM3alMsi U TPOBEICHHE OMOJIOTHUECKOTO SKCIIEPUMEHTA, BBIIBWKEHHE THUIOTE3bl, BBIIBICHHE 3aBUCUMOCTH
MEX][y NCCIEAYEMBIMH BEIMYHUHAMH, OOBSCHEHHE IIOJMYICHHBIX Pe3yJIbTaTOB, HCIOJIL30BAaHHBIX HAYYHBIX MOHITHH, TEOPHH n
3aKOHOB, YMEHHUE A€NaTh BBIBOABI HA OCHOBAHHU NOIYUEHHBIX PE3YyIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbBIE NPHU3HAKA CTPOCHUSI OMOJOTHYECKHX OOBEKTOB: BHJIOB, HMOMYJIINIUI, IPOXYIICHTOB,
KOHCYMEHTOB, DEIYyIIEHTOB, OMOTE€OLIEHO30B M HKOCHCTEM, OCOOEHHOCTH TIPOIECCOB: HACNEACTBEHHOW HM3MEHUIHMBOCTH,
€CTECTBEHHOTO OTOOpa, BHIO000pa30BaHMS, HPHCHOCOOIEHHOCTH OpPTaHM3MOB, JEHCTBHS OSKOJOTMYSCKHX (AKTOPOB Ha
OpPraHM3MBbI, IEPEeHOCa BEIIECTB M MOTOKa 3HEPTMH B 3KOCHUCTEMAaX, AHTPONOTEHHBIX M3MEHEHHH B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOTCOXUMHYECKHUX LIMKIOB B OHocdepe;

YMEHHE IPUMEHSATH IIOJMyYCHHBIC 3HAHUS U OOBSICHEHHS OHOJOTHYECKUX IIPOIECCOB W SIBICHHH, JUIS IPUHATHS
MPaKTUYECKUX PEHICHUH B IOBCEAHEBHOW XM3HHM C IeNbl0 obecredeHHs OE30IacCHOCTH CBOETO 3/0pPOBbS M 3[0POBbS
OKpY)KAalOIUX JIFOJeH, COONIOAEHHsS HOpPM TpaMOTHOTO TIIOBEAEHHWs B OKpYKarolmled IPHPOAHON cpene, IOHHMaHHE
HE00XOJMMOCTH HCIIOIb30BaHUS JOCTIKEHUH COBPEMEHHOM OMOIOTHH IS PAI[HOHAIBHOTO IPUPOIONOI30BAHNS;

YMEHHE pelIaTh >JIeMEHTapHbIe OHOJIOTHMYECKHEe 3aladM, COCTABIITH CXEMBI IIepeHOCa BEIIEeCTB M DHEPIUH B
JKocucTeMax (Ieru MUTaHuUs);

YMEHHE BBIIOJIHATH JIAOOpAaTOpHBIE M IpaKTHYecKWe paboThl, cOOMIogaTh IpaBwia NIpH padoTe ¢ y4eOHBIM H
71a00paTOPHEIM 000PYIOBAaHHEM;

YMEHHE KPHTHUYECKH OIICHMBAaTh M WHTEPIPETUPOBaTh MHMOPMALUIO OMOJIOTHYECKOTO COAEPIKAHMS, BKIIOYAIOIIYIO
TIICEB/IOHAYYHBIE 3HAHWS M3 Pa3INYHBIX HCTOYHHUKOB (CpPEICTBA MAacCOBOH MH(OpPMAIMH, HAyYHO-NOMYJISIPHBIE MaTepHAIIbI),
paccMaTpuBaTh TIIO0ATBHBIE YKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOMICHHIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas OHomormyeckyro HHGOPMALUIO H3
HECKOJBKHAX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh HOHATHHHBIH anmapat OHOJIOT UL,



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 1
HONOTHA Kak fiayka https://m.edso0o.ru/7f41c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KusznenesaTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3



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

10 KJIACC
KosmyecTBo yacos
Ne Jlara IEKTPOMIIbIC U PPOBLIE JlonoyiHUTEIbHAS
Tema ypoka KontpoabHsie Ipakrnyeckne o0pa3oBaTebHbIe
n/n Bceero H3y4eHHus: uHpopmanus
padoThI paboTsl pecypcel
Bubnmoreka LIOK § 1, mepeckaspiBath, cTp. 12
1 Buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122 "CoBepiIeHCTByeMCs "'BOTIP.
https://m.edsoo.ru/863e632a 2,3.
§ 2, nepeckasbiBath, cTp. 20

2 OOBEKT H3ydeHHs 1 bubmorexa IJOK "CopenpimencTyemes”

Guonoruu. https://m.eds00.ru/863e6564 P 4
Bomp. 1.

3 Metopl HaygHOTO 1 Bubnmmorexa LIOK § 3, BEIYaHTD METObI
MO3HAHUS B OMOJIOTHH. https://m.edso0.ru/863e6122 » BRIV b

4 Buonorunueckue cucrems! n 1 § 4, mepecka3bIBaTh.

HX CBOHCTBA. TToBTOpuTs § 1-4.
O6001meHne 1

5 cUCTeMaTU3aLys 3HaHUH 110 1 1
Teme "BBenenne".

S, , cTp. 47
MonekynsapHblil ypoBeHb: '§, FICPECKAIBIBATE (,;'Tp

6 1 COBEpIICHCTBYEMCS

o01as XapaKTepUCTUKA.
Bomp. 1,2.
6 .56

7 Heopranuueckue 1 bubnnoreka LIOK ,§, C;;epz;ii?;:;}::? P
BEIIECTBA: BOJA, COJIH. https://m.edsoo.ru/863e674e P Y

pormp. 1,2.
7, , CTP.

8 JIMnuzsl, UX CTPOCHHUE U 1 Bubmmorexa IJOK ? Co H:peZKiSHBZTI; ?'Tp

BEPILICHCTBYEMCS
GbyHKIL. https://m.eds00.ru/863e6870 P 4
pormp. 1,2.
§ 8, mepeckasbIBaTh, CTP.

9 VYTreBo/ibl, UX CTPOCHUE U 1 66-67

(byHKIHMH. "CoBepureHcTByemMcs"
Borp.1-4.
10 Bbenkun. CocraB u cTpykTypa 1 Bubnmmorexa LIOK § 9, nepeckasbIBaTh,
0eIIKoB. https://m.edsoo.ru/863e6b72 BBLYYHTb CTPYKTYPBI OeiKa.
10,
11 benku. OyHKIMM GENKOB. 1 § 10, Botysuts ynwcm
0eJIKoB.
§ 11, nepeckasbiBarb, CTp.
) _
12 6:;:;1;:;“% 1 Bubmuorexa I[JOK 85 "CoseprueHcrByemes"
https://m.edsoo.ru/863e6b72 sorp. 1,2. TloBroputs § 5-
KaTalu3aTopbl.
11.
O6o01eHne 1

13 cuc:Tef'\«aTnzauuﬂ 3HaHul/lI/l o 1 1
Teme "MosekyaapHbIit
YpOBEHB".

14 Hyxnennosie 1 Bubnuorexa IJOK § 12, BbIy4nTh CTpOCHUE
kucnors: JJHK n PHK. https://m.edsoo.ru/863e6d5¢ JIHK u PHK.

§ 13, mepeckasbIBath, CTp.

15 AT® u apyrue 1 96 "CosepuieHcTBYeMCs "
HYKJICOTHbl. BUTaMUHBIL.

sormp. 1.
§ 14, mepeckasbIBath, CTp.

16 Bupycer - nexnerounas 1 Bubmmorexa I[JOK 104 "Copepmencravencs”
(hopma KU3HH. https://m.edsoo.ru/863e7540 P 4

Borp. 3.
Kietounslii ypoBeHb: § 15, BBIy4nTh METO/IBI

17 oburas Xapa]()’,I‘P;pI/ICTHKa. 1 BuGamorexa LIOK M3yquMZ KJIETOK 1

https://m.edsoo.ru/863e6e88
Knerounas teopwusi. KJIICTOUHYIO TEOPHIO.
CrpoeHHne KIEeTKH.

18 Krerounas memOpana. 1 § 16, nepeckasbiBath.
Iuroraszma.

19 PuGocowsi. STxpo. 1 § 17, nepeckasblBarb.
DHI0MmIa3MaTHYECKasl CETh.

20 Barcyonu. Kommexe 1 § 18, mepeckasbiBath.
T"onbmxu. JIn30COMBI.

Muroxonapuu. ITnactumst. § 19,

21 OpraHoH/IbI ABHKEHUSL. 1 nepeckasbiBaTh. Beryunts
Kiietounsle BKIIFOYSHHSL. CTPOCHHE MUTOXOH/IPHIA.
OcoOeHHOCTH CTPOCHHS
KJIETOK IPOKapUOTOB H § 20, niepeckassisars, cTp
9YKapHOTOB.. Bubinoreka [IOK 146 . CosepmeHCTByéMCﬂ."

22 JlaGopatopHas pabora Ne 1 1 https://m.edso0.ru/863e6ff0

«3yuyeHne cTpoeHus
KJIETOK pacTeHHH,
JKMBOTHBIX, TPHOOB 1

https://m.edsoo.ru/863e716c

sorp. 2. [Tosropurs § 15-
20.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OakTepHil Mo
MHKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax 1 ux
OIHCAHHE»

O006mene u
cUcTeMaTu3anyst 3HaHUH 110
teme "Knetounsrii
ypoBeHb".

23

OOMEH BeIIeCTB U
24 NPEBpALLECHHIE SHEPIUU B
KJIETKE.

Bubnmoreka LIOK
https://m.edsoo.ru/863e766¢

§ 21, mepeckasbiBath.

OHepreTuyeckuii o0OMeH B
25 wierke. [JmKonu3 u

OKHCIIUTEIbHOE
tdochopupoanmue.

Bubnmoreka LIOK
https://m.edsoo.ru/863e7aae

§ 22, BBIyYHTH LIUKI
Kpebca.

Tunsl KIETOYHOTO
26 nuranus. POTOCHHTE3 U
XEMOCHHTE3.

Bubmuroreka [TOK
https://m.edsoo.ru/863e7c98

§ 23, BBIyYHTD CXEMY
(boTocuHTE3a U LUK
Kanspuna.

27 Ilnactuueckuit oOMeH:
6uocuHTe3 OEIKOB.

Bubnmmorexa LIOK
https://m.edsoo.ru/863e796e

§ 24, BBIyYHTh CHHTE3
Genka.

Peryisuus TpaHCKPUITIIHI
28 ¥ TPAHCIISAIMH B KJIETKE U
OpTaHmsMe.

Bubnmorexa LIOK
https://m.edso0.ru/863e796e

§ 25, ctp. 181
"CoBepuIeHCTBYEMCS
Bomp. 1,2.

"

Jlenenue xieTku. MuTos.
JlaGopatopHas pabora Ne 2
«Habmoienre MuTo3a B
KJIETKaX KOHYMKa KOpelIKa
JlyKa Ha FOTOBBIX
MHKpOIIpenaparax»»

29

Bubnmoreka LIOK
https://m.edsoo.ru/863e7dc4

§ 26, BBIy4UTh MHUTO3.

Jlenenue kierku. Metos.

30
IlonoBble KJIETKU.

Bubnuoreka [IOK
https://m.edsoo.ru/863e7f4a

§ 27, BblyunTh (hasbl
Meiio3a.

O6pa3oBaHue U pa3BUTHE
TOJIOBBIX KJICTOK.
OmooTBOpEHNE.
JlaGopatophas pabora Ne 4
«3y4eHue CTpOeHuUs
TIOJIOBBIX KJICTOK Ha
TOTOBBIX

31

MHKpOIIperapaTax»

Bubnuoreka LIOK
https://m.eds00.ru/863e81b6

§27.

32 PesepBHbIii ypok.

33 Pe3epBHblit ypok.

34 PesepBHbIii ypok.

OBUIEE KOJIMYECTBO YACOB
11O ITIPOI'PAMME

34



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e81b6

11 KJIACC

KoanuecTBo yacoB

JJIeKTpOHHbIe HH(POBBIE

Ne Jara JlonotHUTEILHAS
Tema ypoka KonTtpoibHbie IIpakTHyeckue oGpasoBaTe/bHbIC
n/n Bceero H3yYeHHsI uHpopManms
padoTbl padoTbl pecypebt
1, mepeckasbiBath, CTp.
OpraHu3MeHHBI ypOBEHb: f 0 - TIep P
1 o0111as XapaKTepUCTHKA. 1 " "
CoBepIIeHCTBYeMCSt
Pa3MHOKEHHE OPraHU3MOB.
Borp. 1,2.
Pa3BuTue 1010BBIX KIETOK.
Or10/10TBOpEHHE.
2 JlaGoparopHas pabora Ne 1 1 bubmmoreka IIOK § 2, BBIy4unTH (ha3bl
«3ydenue cTpoeHust https://m.eds00.ru/863e81b6 rameToreHesa.
TMOJIOBBIX KJIETOK HA FOTOBBIX
MHKPOIIPErapaTax»
WuanBuayansHOE pa3BUTHE 3, BBIy4UTh
3 v p 1 Bubimoreka LIOK § 6’ i
OpraHH3MOB. 3MOpPHOHAIIBEHOE
P . https://m.edso0.ru/863e8436 P
Buorenernueckuii 3aKoH. pasBHTHE.
3aKOHOMEPHOCTH
4 HACJIeJIOBaHHS IIPU3HAKOB. 1 Bubnuorexa LIOK § 4, BBIy4HTH
MoHorubpuHoe https://m.eds00.ru/863e8878 OIpe/IeIIeHHUsI M 3aKOHBI.
CKpEILMBaHUE.
Henonnoe nomuuupoBanue. § 5, ctp. 42
5 Amnanusupyroree 1 "CoBeprencTByemcs"
CKpEIIUBaHHUE. peLIuTh 3a/1a4u.
6, BBIYYUTh 3aKOH, CTP.
JuruGpuaHoe CKpelMBaHue. i 6 v P
6 3aKOH HE3aBHCHMOTO 1 " "
CoBepIeHCTByeMCst
HAacJIe/I0BaHUs PU3HAKOB.
PELINTH 3a/1a4y.
XpoMocOMHasi TEOpHsl.
P P § 7, c1p. 55
I'enernka momna. " "
7 1 CoBepIeHCTByeMCst
HacnenoBanue, cueruieHHOE
Bomp. 1,2.
C TOJIOM.
§ 8, BbIy4uTH
8 3aKOHOMEPHOCTH 1 U3MEHYHUBOCTH
HM3MEHYHUBOCTH. mytauuu. Ctp. 62
"CoBepiueHcTByeMmcs".
OCHOBHEIE METOJIBI
CeJIEKLIUH PacTeHUi,
§ 9, BBIyYUTb TEpPMHHBI.
9 JKUBOTHBIX U 1
TMoBToputs § 1-9.
MHKPOOPTaHU3MOB.
Buorexnonorus.
O6001EHE U
cucTeMaTu3anys 3HaHui 1o
10 MATHSAL . 1 1
Teme "OpraHu3MeHHbIi
ypoBeHb".
TNonynsunonHo-BUI0BOI
YPOBEHb: 00mas
XapakTepucTuka. Buasl u
nonysstuu. JlaGoparopHas bub6mmoreka [IOK
11 1 10, BBIy4UTh TEPMHHBI.
pabora Ne 1 «CpaBHenue https://m.edsoo.ru/863e99c6 § Y P
BHUJIOB I10
MOP(OIIOTHYECKOMY
KPUTEPHIO»
11, ctp. 96
12 PazBuTHe 3BOIIONMOHHBIX 1 Bubnnoreka [IOK % Co eTPe J——
N BEPIICHCTBYEMCS
uaeii. https://m.eds00.ru/863e9570 P 4
Borp. 3.
I § 12, nepeckasbiBath,
BIDKYIILME CHJIBI SBOJIFOLIMH,
13 Yt e Ha resodo 1 bub6mmoreka [IOK crp. 103
HX BIMSIHHE HAa TeHO(OH
A https://m.edsoo.ru/863e9da4 "CoBepuieHcTByeMCs "
TOTYJISLMH.
BOIIp. 2.
EcrectBennslit 0T60p Kak bubnmoreka [JOK § 13, BBly4uTH (POPMBI
14 1
(hakTop IBOIOLKH. https://m.edsoo.ru/863e9ed0 orGopa.
15 MHUKpO3BOIIOLHS 1 1 bubnunoreka [IOK §14
, IEPECKa3bIBAT.
MAaKpO3BOJIFOLIHS. https://m.edsoo.ru/863e9cle P
Bubmuorexa IJOK S 15, BBIyUHTD MyTH
16 Hanpasnenus 3BoIoLHN. 1 . § v T

https://m.edsoo.ru/863e9cle

mporpecca.



https://m.edsoo.ru/863e81b6
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IpuHDUITE KaccuuKamm.

§ 16, nmepecka3pIBath.

17 1
CucremaTuka. ITosTopurs § 10-16.
O6001menue n
CHCTeMaTH3alus 3HaHui 110
18 A 1
Teme "[lomynsunoHHo-
BHIOBOH YpOBEHB'".
DKOCHCTEMHBIIT ypOBEHb:
01 .
19 OC L:a: :gﬁ::z;}:{ncmka 1 Bubaunorexa IIOK § 17, ctp. 141
pen https://m.edsoo.ru/863eafec "CoBepuieHCcTByeMCs .
OpraHu3MOoB. DKOJIOIHYECKHE
axropsr.
§ 18, BBIyYHTH TEPMHHBI,
20 Dkorornueckue 1 Bubnmorexa IJOK cTp. 148
coobmiecTBa. https://m.edsoo.ru/863eb46a "CoBepuieHcTByeMCs "
Bomp. 1-3.
Buibl B3aHMOOTHOIICHUIN § 19, Bolyunts
21 OpraHu3MOB B DKOCHCTEME 1 BuGmmorexa LIOK B3aUMOJICHCTBUS
P ' https://m.edsoo.ru/863ea20e A
DKOJIOTHYECKast HUIIA. OpraHU3MOB.
22 g"f: Ba:H](/)ITBCHHaﬂ 1 A Conemmer
poctp https://m.edsoo.ru/863e9fde "CoBepuieHCcTByeMCs .
CTPYKTYPBI S3KOCUCTEMBI.
§ 21, mepecka3bIBaTh,
23 IMuieBsle cBs3U B 1 c1p. 174
IKOCHCTEME. " "
CosepuieHcTByeMcs".
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* buonorwus, 10 xmacc/ ITaceunuk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue /Ilox pexn. ITaceunnka B.B.,
AxmonepHoe obmmectBo «M3narensctBo «IIpocBemmenne»
* Buonorus, 11 knace/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Tloxg pexn. [Taceunuka B.B.,

AxtmoHepHoe obuiectBo «M3marenscTBo «IIpocemeHue

METOANYECKHUE MATEPHAJIBI AJISA YUYUTEJIA

HAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

www.informika.ru - snexrponusiii yueOuuk "bruosorus” (Bep. 2.0 -
2000) u3 nukiaa "O0y4aromue SHIUKIONeIun" . - Y4eOHbIH Kypc, KOHTPOJIbHBIC
Bornpocsl. (Kak none3oBatscs - cM. "Tlomomp".)
www.skeletos.zharko.ru - "OmnopHo-aBHrarTensHas cHCTeMa YesioBeKa”.
O0pa3oBaTenbHBIN callT Mo nmpeameTy bromnorus, kypc Uenosek. CTpoeHue
ckenera. Mpmueunas cucrema. Kak ato padoraer. IIpuioskeHus: 2 CKeIeTHBIX
SHIMKIIONENH; VISl YUUTEIS - YPOKH, Ta00paTOpHBIE, 6 TECTOB C OTBETAMHU.
www.biodan.narod.ru - "Buo/lan" - buonorust ot Jlansl. HoBocTH 1 0630pHI 1O
6uonoruy, sxonoruu. [Ipo6aems! u Teopun. ECTh TeMaTHYECKHE BBITYCKH,
(ororanepen, Grorpaguy BEIUKHUX yIEHBIX, CIIEICIOBAPE.
www.hbio.lseptember.ru - s yuureneii "SI uny Ha ypok buonorun". Crateu 10:
Boranuke, 3oomorun, bronoruu - Uenosek, OO0I1e#t OHOIOrHH, DKOIOTHH.
www.bio.lseptember.ru - rasera "Buosorus" (MeXIy BEIXOIOM OYEPETHOTO
HOMepa Ta3eThl ¥ MOsBICHUEM MTOJHOTEKCTOBOH BEPCHH HOMEpa Ha caiTe
yCTaHOBJIEH F'0JJOBOM UHTEpBaN)
www.websib.ru - pazgen "Buomnorus" HoBocubupckoii 06pa3oBaTenbHOI CeTH.
IToGopKa MaTepHaIoB U CChUIOK (TIPOrPaMMBbI, IIPOEKThI, MATEPHAIIBI y YPOKY,
abUTypUEeHTY).
www.nrc.edu.ru - "Buosiorndeckas KapTuHa Mupa' - pasjiell SJIEKTPOHHOTO
yaeOHuKa "KoHIenun coBpeMeHHoro ectecTBo3HanuA". KoHnenmuu
MPOUCXOXKICHUS KU3HU U TEOPHH SBOJIOLUH.
www.floranimal.ru - "FLORANIMAL - pactenust u xuBoTHbIe" Kak
sunuknonenus. (O6bem uHbpoOpMannu Brevatiisier.) BeiOpaTs OykBy, OTKpoeTCs
CTpaHHUIa ¢ JBYMS OOJIBLIMMH KOJIOHKaMH Ha3BaHuil: Pactenus u JKuBoTHble.
www.filin.vn.ua - "®unue" - WUTIOCTPUPOBAHHAS SHIUKIIONE HS )KUBOTHBIX. K
COXAJICHHIO He BCe pasziensl ToToBbl. Onucanus u Gororpadumu.
www.nasekomie.h10.ru "Hacexomsre" O HaCeKOMBIX ISl IIKOJIBHUKOB -

OIMMCAHUEC OCHOBHBIX BUJI0B, PUCYHKU.



www.invertebrates.geoman.ru Hacexowmsie. ITomynsipHasi KHUra AKMMYyLIKHHA
W.J. ¢ MHO)XECTBOM LBETHBIX PHCYHKOB U (poTOrpaduii. -
www.bird.geoman.ru TTtuner. [lonynspras kaura Akumymkusaa N.H. ¢
MHO>KECTBOM I[BETHBIX PHCYHKOB H (hOTOTpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonmyssipHast KHUra AKHUMYIIKHHA
W.J. ¢ MHO)XECTBOM LIBETHBIX PUCYHKOB H (hOTOrpadHii.
www.plant.geoman.ru - JKusus pacteHuil. 3aHUMATEIBHO O OOTaHUKE.
Bakrepun. JlekapcTBeHHBIE pacTeHNS.

Www.livt.net - a1eKTpoHHas WILTIOCTPUPOBaHHas SHIHKIONe M "YKuBbIe
cymectBa". Knaccudukarms u potorpadun 6e3 Tekcra.

www.nature.ok.ru - Peaxue u ucuesatoruue xuBotasie Poccun. Onmcanus u
roJIoca PeAKHX )KUBOTHBIX.

www.bril2002.narod.ru - buosorus mist mkoapHUKOB. KpaTkas uadopM. o
paszenam: O6mas 6uonorus, borannka, 3oomorus, Yemnosek.

www.charles-darwin.narod.ru - Yapne3s Japsus: Guorpadus u KHUTH.



