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NNOACHUTEJIBHASA 3ATINCKA

[Ipu paspaboTke mnporpaMMbl MO OHOJOTHHM TEOPETHYECKYI0 OCHOBY JMJisl OMNpEleNeHUs MOAXOIO0B K
(hOpMHUpOBaHUIO COJIEpXKaHUST YUeOHOTO mpeaMmera «BHOJOTHs» COCTABIIIM: KOHIENTyanbHble monoxkeHus DIOC
COO o B3anMO00YCIOBICHHOCTH IeJIeH, COACpKaHUs, pe3yJIbTaTOB 00yUeHUS M TPEOOBAHUH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB, MOJIOKEHUS 00 OOMIMX LENSX W MPHUHLUIAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero oomiero oobpasoBanuss B Poccuiickoit ®enmeparivu, a Takke IOJOXKCEHHS O CrHeludpuke Ouojgoruu, &
3HaYEHUH B TIO3HAHWW >KMUBOM MPHUPOIBI M OOECIEYeHHWH CYIIECTBOBAHHS dYeloBeueckoro oobmiecTBa. CoriacHo
HA3BaHHBIM ITOJIOKEHUSIM, OTPE/ICIICHBI OCHOBHBIC ()YHKIIMH ITPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Ouonoruu HaéT mMpencTaBlIeHHWE O LENAX, 00 oOmieil crpareruu oOydeHUs, BOCIUTAHUS U
pa3BuTHs 0O0ydJaroImuxcs cpeicTBamu ydeOHoro mpenmera «buomorusy», ompenenser 00sS3aTENbHOE MPEIMETHOE
coJiepKaHue, ero CTPyKTYpY, pacrpeaefeHue 1o pazaenaM U TeMaM, PEKOMEHIyeMYIO MOCIeI0BATEIbHOCTD N3y UEHHS
y4eOHOro MaTepHuaja ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, IOTHMKH 00pa30BaTeIbLHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJATOIITIXCS.

B nmporpamme 10 OHOJOTHH TakKe YUYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3ylibTaTaM oOydeHUsS B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yy4YeOHO-
MO3HABATECILHON JIeATENTbHOCTH/yUeOHBIX JICHCTBUIT 00ydaromuXxcs MO OCBOCHHUIO COJEPKaHHS OHOJIOTUYECKOTO
obOpazoBaHws.

B mporpamme no 6monorun (10-11 kmaccel, 0a30BBIil YpOBEHb) pealin30BaH MPUHIMIT NPEEMCTBEHHOCTH B
W3yYeHUU OUOoJIOTHH, ONaroiaps 4eMy B HEeW MPOCMAaTPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHMIA, CBA3aHHBIX C
(hopMHpOBaHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTALWN JWUYHOCTH, 3KOJIOTHYECKOTO
MBILJICHHS, MPEICTABICHUI O 3A0pPOBOM 00pa3e KM3HM U OCpeKHBIM OTHOLICHHEM K OKpY’KaIoIeH MPHUPOAHOM
cpene. [loaTromy Hapsagy ¢ u3ydeHHeM OOIIEOMONOTMYECKUX TEOpUH, a Takke 3HAHUH O CTPOCHUHU KUBBIX CHCTEM
pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOIECCOB B IMporpaMMe Mo OWOJIOTHH yHEJIeHO
BHHMAaHHE WCTIOJIH30BAHHUIO TIOJYUYEHHBIX 3HAHWHA B MTOBCEIHEBHOM >KM3HM JJIS PEIICHUS MPHUKIATHBIX 337ad, B TOM
yyuclie: TMPO(UIAKTHKY HACIEACTBCHHBIX 3a00JICBAaHHWI YEIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIbTHPOBAHUS,
00OCHOBaHUS DKOJIOTHUECKH LIE1eco00pa3sHOro MOBEACHHS B OKpY)KaloLled NPUPOAHOW Cpene, aHann3a BIUSHUS
XO3SIIICTBEHHOM JESTENFHOCTH 4YelIOBEKa Ha COCTOSHHE TPHPOJHBIX M HCKYCCTBEHHBIX OKOCHCTEM. YCHIICHHE
BHUMAaHHUS K TPUKIAIHON HANpaBICHHOCTH Yy4YeOHOro mnpeaMmeTa «bHOIOrus» MPOJUKTOBAHO HEOOXOAUMOCTBHIO
oOecrieyeHns] yCIOBUM Uil PELICHHsS OJHOW M3 aKTyaJbHBIX 3aJad ILIKOJIHHOTO OMOJIOTHYECKOro 0Opa3oBaHMA,
KOTOpasi mpejnonaraeT GOpMHUPOBaHUE y OO0YYAIONIMXCSI CIIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOTO MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHA 3aHMMaeT BakHoe MecTo. OnHa obecneuuBaeT
(hopmupoBaHue y 00yJatONIMXCsl MPEJICTABICHUN O HAYYHOUN KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HAHUS O )KUBOH
npupoJie, €€ OTIIMYUTENHHBIX NPU3HAaKaX — YPOBHEBOH OpPTraHM3alliy U IBOJIOIUH, CO3MAET YCIOBUS UIS: TTO3HAHUS
3aKOHOB XHMBOH NpHpoAbI, (GopMUpoBaHUS (YHKIMOHAIBFHOH TPaMOTHOCTH, HAaBBIKOB 3A0POBOTO M 0€30MAacHOro
00pa3a >KM3HHU, 9KOJIOTHYECKOTO MBIIIIICHHUS, IEHHOCTHOT'O OTHOIICHUS K KHBOM MPHUPOE U YEIOBEKY.

Bonpmioe 3HaueHne OMONOTHS MMEET TakKe ISl PelIeHHs] BOCIMTATENBHBIX W PAa3BUBAIOMINX 3a7[ad CPETHETO
obmero oOpa3zoBaHus, couuanu3anuu oOyvarommxcs. M3ydeHue Ouojoruu oOecredMBaeT YCIOBHS  JUIS
(hopMHpPOBaHUS MHTEIUICKTYaTbHBIX, KOMMYHUKAITMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOU KYIBTYPHI,
CIOCOOCTBYET HWHTETpaIii OMOJOTHYECKWX 3HAHWKA C TPEACTABICHHUSIMH W3 JPYTHX Y4YeOHBIX NPEIMETOB, B
YacTHOCTH, (U3UKW, XUMUH W Teorpaduu. HaszBaHHBIE MONOXKEHUS O TpPEJAHA3HAYCHUH Y4eOHOro TIpeaMeTa
«buonorus» cocTaBWIM OCHOBY JUIS OMNpEleNieHHS MOJAXOI0B K OTOOpPY M CTPYKTYPUPOBAHHIO €0 COJACpIKaHUS,
MIPEJICTABIEHHOTO B ITPOrpaMMe 1o ONOJIOTHH.

Ot0op coxepxanus ydeOHOro mpeamera «buomorus» Ha 0a30BOM ypOBHE OCYILECTBIEH C IO3UIUI
KyJIETYpOCOOOPa3HOT0 MOAX0Aa, B COOTBETCTBHU C KOTOPBIM OOydYaromiuecs NODKHBI OCBOMTH 3HAHHA U yMEHUS,
3HaYMMBbIe A7 GOPMHUPOBaHUS OOLICH KYJIbTYpHI, ONpEAeIIOIUe aAeKBaTHOE MOBEICHUE YENOBeKa B OKPYKAIOLIEH
MIPUPOTHOU cpezie, BOCTpeOOBaHHBIC B TTOBCEAHEBHOM KU3HM M MPAKTHUECKON AesaTebHOCTH. Oco00e MECTO B ATOM
CUCTEME 3HaHMUH 3aHUMAIOT DJIEMEHTHI COJIEPKaHUs, KOTOPBIE CITy’KaT OCHOBOU /151 (POPMHUPOBAHUSI MIPEICTABICHUN O
COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHE MHpa W IEHHOCTHBIX OPHEHTALUSIX JIMYHOCTH, CIOCOOCTBYIOIIMX
TyMaHHU3alud OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypHpOBaHHE COAEpKaHHs YYeOHOTO MaTepHaia B MPOrpaMMe MO OHOJOTHU OCYIIECTBICHO C YUETOM
MNPUOPUTETHOTO 3HAYEHUSI 3HAHUI 00 OTJIMUUTENBHBIX OCOOCHHOCTSIX KHUBOM PUPOJIBL, O €€ YPOBHEBOM OpraHU3aNH
U DBOJIONMHA. B COOTBETCTBMM € 3THM B CTPYKType ydeOHOro mnpeamera «bHOIOTHs» BBLACICHBI CIEIyIOIIUE
conepkatenbHble JMHUU: «bromorns kak Hayka. Meronmsl HayyHOro ToO3HaHUA», «KieTka kak Owosorndeckas
cucremay, «Opranusm Kaxk OHojorudeckas cucreMa», «CrucreMa 1 MHOrooopasue OpraHuuecKoro MUpay, « IBOIIOLHS
YKUBOW MPHUPOJIBDY, « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

Hens n3yuenus yuebnoro npeameta «bronorus» Ha 6a30BOM ypoBHE — OBJIaJeHHE 00YJIArOIINMUCS 3HAHUSIMHU
0 CTPYKTYPHO-(QYHKIMOHAIFHONW OpTaHU3AIMH KUBBIX CHCTEM Pa3HOTO pPaHTa M MPHOOpEeTeHNe YMEHHUHA HCIIOIb30BaTh
9TH 3HAHUS JJIS TPAMOTHBIX JICUCTBUH B OTHOIIEHUH OOBEKTOB XKHUBOW MPUPOIBI U PEIICHHUS Pa3IUIHBIX KU3HEHHBIX
mpooieM.



JlocTrmxeHue 1ienu n3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00SCIIEUNBACTCS PEIICHUEM
CIEYIOINUX 33]1a4:

OCBOCHHE 00YYAIOIUMHUCS CHCTEMBI 3HAHHI 0 OMOJIOTMYECKUX TEOPUSIX, YUCHHUAXK, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTE3aX, MPaBHJIax, CIAYXKAIIMX OCHOBOHW Ui (OPMHUPOBAHUS TIPEJICTABICHHH O €CTECTBEHHO-HAYYHOW KapTUHE
MHUpa, 0 METOJaX HAYYHOTO MO3HAHMS, CTPOSHUH, MHOTO00pa3ul U OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alliy, BELIAIONINXCS OTKPBITHSIX H COBPEMEHHBIX UCCIICIOBAHUSIX B OUOJIOTHY;

(dopmupoBaHue y OOYYArOIUXCSl IMO3HABATENILHBIX, HHTEIUICKTYANbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B
MIPOIIECCE aHaIN3a JaHHBIX O MyTSIX Pa3BUTH B OMOJOTHH HAYYHBIX B3TIISIO0B, HICH M TIOJXOM0B K U3yUCHUIO HKHUBBIX
CUCTEM Pa3HOr'0 YPOBHS OpraHU3aIui;

CTaHOBJICHHE Yy oOydJarommxcsi oOmed KyibTypbl, (QYHKIIMOHAIBHONH T'paMOTHOCTH, pa3BUTHE YMEHUH
OOBSICHSTH U OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MUPA YKUBOW MPUPOJIBI HA OCHOBAHUY 3HAHHI U OTIBITA, MOTYyYSCHHBIX
MIPH U3YYCHUU OUOJIOTHY;

(hopmupoBaHue y 00y4arOUXCsl YMEHUN WILTFOCTPUPOBATH 3HAUCHUE OMOJIOTMYECKUX 3HAHUH B MPAKTHYECKOM
JIeSITETIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHI W arpoOHOTEXHOJIOTHA,

BOCIIHTAHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UYEIOBEKOM JKUBOW TPUPOJBI, HEOOXOIUMOCTH
0OepeKHOTO OTHOIIEHUS K HEl, COOITIOICHYSI STUYECKUX HOPM IIPH MTPOBEICHUH OMOJIOTHYSCKUX UCCIICOBAHUH;

OCO3HAHWE IICHHOCTH OWOJOTHYECKHX 3HAHWN JJISl TOBBINICHUS YPOBHS 3KOJIOTHYECKON KYJIBTYpBI, IS
(hopMUpOBaHUS HAYYHOT'O MHUPOBO33PCHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWH W YMECHUW B TOBCEAHCBHOM >KHM3HH JJIS OLICHKH ITOCIICICTBHIA CBOCH
JIESITEIIbHOCTH TI0 OTHOILCHHIO K OKPYIKAOIEeH cpesie, COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAaHUE M COOJIOJICHHE Mep
PO IITaKTHKY 3200 ICBaHIM.

B cucreme cpemnero ooOmiero oOpasoBanus «buonorus», wuzydaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s13aTeTLHBIM YUIEeOHBIM TIPEMETOM, BXOJISIIIUM B COCTAB MpeaMeTHON o0acT «EcTecTBeHHO-HAYYHBIE TIPEMETHI.

J1s u3ydyeHus OHOJIOr|H Ha 0a30BOM YPOBHE CpeaHEro o01iero oopasoBanus orBoautcs 68 yacor: B 10 kimacce
— 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 ygaca (1 yac B Heenmo).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OHONOTHM C OOLIECTBEHHBIMH, TEXHUYECKHUMH U JPYT'MMH €CTCCTBEHHBIMHU
Haykamu, (uiocoduei, STUKOH, dcTeTuKoil W npaBoM. Poip Omonorun B (OPMHPOBaHHH COBPEMEHHOW HAyYHOM
KapTuHBI Mupa. CucreMa OHOIOTHYECKUX HaYK.

MeTopl TIO3HAHHUS KWBOM TPHUPOABI (HAONO/EHNE, DKCIIEPUMEHT, OMHCAHWe, W3MEpEeHHe, KiaccupuKaius,
MOJENIMPOBAHUE, CTATUCTHIECKAs 00pabOTKa JaHHBIX).

JemoHcTpanuu:

TToptpetsr: U. Hapsun, I'. Menaens, H. K. Koasios, k. Yorcon u @. Kpuk.

TaOnuie! 1 cxeMbl: «MeToabl TO3HAHUS JKUBOW TIPUPOIBD».

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

[paktudeckas padota Ne 1. «Mcrnonb30BaHHe pa3IMYHBIX METOJIOB MPU U3YYCHUU OUOJIOTHYSCKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI U UX OPpraHU3anms.

Kusble cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHus Ouonormu. OTiaW4yMe KHUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOIBIL.

CBoiicTBa OMOCHCTEM W WX pa3HOOOpa3we. YPOBHU OpPTraHMU3AIlMH OMOCHCTEM: MOJIEKYISIPHBIN, KICTOUHBIH,
TKAaHEBBIH, OpraHM3MECHHEIH, TOMYJISIIMOHHO-BUIOBOH, IKOCUCTEMHBIN (OMOTeOIIEHOTUYECKHIT), OnoChepHBIH.

JdeMoHcTpanuu:

Tabmutpe! 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HI», « Y POBHU OPTraHU3AINH KUBOU MTPHPOJIBD.

Oo6opynoBanue: Mojenb Monekysl JJHK.

Tema 3. XuMu4YeCKHil cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKMH COCTaB KIETKH. XHUMHYECKHE ODIIEMEHTBI: MAaKpOJJIEMEHTBl, MHUKPOXIEMEHTH. Boma u
MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMH BOJBI 1 MUHEPAIBLHBIX BEIIECTB B KieTke. [lognepxanne ocMoTHYecKoro OanaHca.

benku. CoctaB u ctpocHHEe OENKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. He3aMeHHMBIE W 3aMEHUMBIE
aMUHOKHCIIOTHI. AMWHOKHCIIOTHBII COCTaB. YPOBHU CTPYKTyphl OIKOBON MOJEKynsl (MEepBHYHAs, BTOpHYHAS,
TpeTUYHAas ¥ YeTBEPTHUYHAs CTPYKTYpa). XMMHUUIECKHE CBOicTBa OeKkoB. bronornueckue QpyHKIMM OEIKOB.

OepMmeHTsl — Ouonormueckue KartamusaTopbl. CTpoeHune ¢QepMmeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas
cnenuuaHocth. Kopepmentsl. Buramunbl. OTinyunst epMEHTOB OT HEOPIraHUYECKUX KaTalln3aTOPOB.

VYraeBogpl: MoHOcaxapuabl (TJIOKO3a, pubo3a W JAe30Kcupubo3a), Aucaxapuabl (caxapos3a, JaKTo3a) MU
nojucaxapuasl (Kpaxmal, IIHKOTeH, HeJuiono3a). bruonornueckue GyHKINU yTIeBOAOB.

Jlumuaer: Tpurmutiepunbl, Gochomumuasl, crepounsl. [ mapobuasHO-rHApOodoOHBIE CBOMCTBA. bromorndeckne
¢ysaknuy mununoB. CpaBHEHHE YTIIEBOAOB, OSIIKOB U JINITHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxneunossie kucnotsr: JIHK u PHK. HykneoTtunsl — MoHOMEpBI HYKIEWHOBBIX KHCTIOT. CTpoeHue U GpyHKINN
JHK. Crpoenue u ¢pyukimu PHK. Buast PHK. AT®: ctpoeHue u GpyHKIHH.

Hurosoruss — Hayka o kierke. KieTodyHas Teopus — mpuMEp B3aUMOICHCTBHSA MACH M (aKTOB B HAYYHOM
MO3HaHUH. MeTOAbI U3yUEHHS KIETKU.

Knertka kak menoctHas sxuBast cuctema. OO0IIue NpU3HAKK KJIETOK: 3aMKHYTasl Hapy>KHasi MeMOpaHa, MOJICKYJIbI
JIHK kak reHeTHYeCcKuii ammapar, CcTeMa CHHTe3a OeKa.

Tumel KIETOK: dyKapuoTHUdecKas M mpokaproThHdeckas. OCOOCHHOCTH CTPOCHHUS MPOKAPUOTHYECKOW KIIETKH.
Knerounas crenka Oakrepuii. CTpoeHHE dyKapuOTHUYeCKOH KieTkH. OCHOBHBIC OTIMYUS PACTHTEIBHOMN, KUBOTHOW U
TpUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPhl KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, WX QyHKIUH. [lnmazMarmdeckas
MeMmOpaHa, e€ cBoiicTBa U (yHkuuu. Lluromnazma u eé opranouasl. OgHomeMOpaHHble opraHouasl kietku: JIIC,
anmapat ['onpmpkn, nu3ocoMsl. [lomyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHJpPHH, IuacTuabl. IIponcxoxneHue
MUTOXOHJpUH W Tactua. Buael mmactun. HememOpaHHBIE OpraHOWIBI KIETKH: PHOOCOMBI, KIIETOWHBIA IEHT,
LEHTPUOJIU, PECHUYKH, )KTYTUKH. DYHKIIUU OPraHOUJOB KIIETKU. BKiItoueHus.

SAnpo — perynaropHslil ueHTp kiaeTku. CTpoeHue siapa: simepHast 000JI09Ka, KaprHoIula3Ma, XPOMATHH, SIIPBIIIKO.
XpOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpertsr: A. Jlesenryk, P. I'yk, T. llIBann, M. 1llnetinen, P. Bupxos, /x. Yorcon, ®@. Kpuk, M. Yunkumc, P.
®paunxnug, K. M. bap.

Huarpammsl: «PacnipeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXXHMBOM IpHUpoJey, «PacnpeneneHre XUMHUECKUX
3JIEMEHTOB B KUBOU MPHPOIIE».

Tabmumpr u cxemsl: «llepuogmdeckas Tabnuila XUMHYECKHX JJIEMEHTOB», «CTpOCHHE MOJEKYJBl BOIBD»,
«buocunre3 Oenka», «CtpoeHne MoneKkyibl Oenka», «Crtpoenue depmenta», «Hyxmennossie kuciotsl. JTHK»,
«Ctpoenne monekynsl AT®O», «CtpoeHue sykapuoTHIecKord KIeTKn», «CTpoeHHe KUBOTHOHM KieTku», «CTpoeHue



pactutensHOM KieTKu», «CTpoeHHE NpPOKapUOTHUECKOW KIEeTKW», «CTpoeHHe sApa KIETKH», «YTICBOABI,
«JIunuaen.

OO6opynoBaHHWEe: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHWE IS TIPOBEACHHS HAOJIONCHUMA, W3MEPEHUM,
9KCIIEPIMEHTOB, MUKPOTIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX M OaKTEPHAIHHBIX KIETOK.

JlaGopaTopHble H MpaKkTHYeCKHe PadoThI:

JlaGopaTtopHuast padorta Ne 1. «/3ydeHne KaTaJUTHICCKOW aKTHBHOCTH (DEpMEHTOB (Ha TIPUMEpPE aMUyIa3bl WiIH
KaTaasbl)».

JlaGoparopHast pabota Ne 2. «M3yueHwe CTpOEHMs KJIETOK pPACTEHHWH, XHMBOTHBIX M OaKTepud Mox
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax U UX OMUCAHUEY.

Tema 4. ’Ku3HenesiTeIbHOCTH KJIETKH.

OOMeH BeliecTB, WK METa0oIN3M. ACCUMIIISALMS (TIACTHUECKUI 0OMEH) U TUCCUMWIALMS (JHEPreTHIeCKUit
o0MEH) — JBE CTOPOHBI EAMHOTO Mpolecca MeTadonu3Ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M DHEPTrUH B
MMOHUMaHUHU METaboIN3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIM U reTepoTpodHbIii. Poib (GepMeHTOB B OOMEHE BEIIECTB U
MIPEBPAIICHUN SHEPTUH B KIIETKE.

®otocunre3. CperoBass W TemHOBas ¢a3el ¢orocuHTe3a. Peakuun ¢orocuHTe3a. IPPEKTHUBHOCTH
(dorocunTe3a. 3HaueHne GoTOCHHTE3a IS KU3HH HA 3emile. BimsHue ycinoBWid cpeibl Ha (OTOCHHTE3 H CIIOCOOBI
MOBBIIICHHS €T0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XemocuHTe3. XeMOCHHTe3upyouye OakTepui. 3HaUeHNe XeMOCHHTEe3a 15 )KU3HHU Ha 3emie.

DHepreTudeckuii 0OMeH B KileTKe. Pacieruienne BemecTs, BbIIEICHNE U aKKyMyJTUPOBAaHNE SHEPTUHU B KIIETKE.
Ortamel 3HEpreTuyeckoro oomena. Immkonu3. bpokenune n ero Buasl. KuciopomHoe OKHCIIEHHE, WIH KIETOYHOE
neixanue. OkucnutensHoe hochopunupoBanue. DPPEKTUBHOCTE SHEPTETUIECKOTO OOMEHA.

Peakiuu maTpuanoro cuuTe3a. I'enernueckas nadopmarus u JIHK. Peanu3zanus reHeTrnaeckoir nHGOpMAIIU B
KJIeTKe. ['eHeTHIecKuid Koa M ero cBoicTBa. Tpanckpummms — MaTpuanbiii cuate3 PHK. Tpancmsamms — 6mocuHTes
Oenka. Dransl Tpanciauu. KonupoBanne aMuHOKUCIOT. Pojbs pubocom B OnocuHTe3e Oenka.

Hexnerounsie gopmbl xu3Hu — BUpychl. Mctopus otkpeitust Bupycos (. WM. Meanosckwmii). OcobeHHOCTH
CTPOCHUS ¥ XU3HEHHOI'O IHKJIA BUPYcOB. bakteprodaru. bone3Hn pacTeHuil, )KUBOTHBIX M YEJIOBEKA, BHI3bIBACMEBIC
Bupycamu. Bupyc ummyHnoneduuura genoseka (BUY) — Bozoyaurens CI1M/la. OOpaTHast TpaHCKpUILKS, peBepTa3a
u unTerpasa. llpodunakruka pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

JemoHcTpanuu:

TToptpetsi: H. K. Konbuos, [I. 1. UBanosckuii, K. A. TumMupsses.

Tabmumpl 1 cxembl: «Tumbl muTaHus», «Metabonu3m», «MUTOXOHAPUN), «DHEPreTUUCCKUN OOMEH»,
«Xmopomnacty, «®Dotocunresy, «Crpoenne JJHK», «Ctpoenne m QyHKIMOHHpOBaHHME reHay», «CHHTE3 Oelikay,
«enetnueckuit  kom», «Bupyce», «bakrepuodarn», «CrtpoeHre U IKM3HEHHbIM nukia Bupyca CIIW/]a,
Oaxrepuodaray, «Pemmukanus JHK».

ObopynoBanue: Monenu-ammmkanun «Yasoenue JHK u Tpanckpunuums», «buocuntes Oenkay, «CtpoeHne
KJIETKW», MOJeNb cTpyKTyphl JTHK.

Tema 5. Pa3mHokeHMe M MHANBUAYATbHOE Pa3BUTHE OPTraHU3MOB.

Knerounsld nuki, wiM S>KM3HEHHBIM 1K1 kieTkd. MaTtepdaza m mwmro3. Ilpomecchl, mporekaromue B
unaTepdase. Permmmukamms — peaknms marpudaHoro cuHTte3a JHK. Crpoenme xpomMocoMm. XpoMOCOMHEIM Habop —
KapuoTuN. JIUTUIOWTHBIA W TaIUIONMAHBIA XPOMOCOMHBIE HAOOphl. XpoMmartuiabl. I[lHTONOTHYECKHE OCHOBBI
Pa3MHOKEHHUS U HHIMBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnerkn — muto3. Craaum wmutoza. Ilpomecchl, MpOMCXOXAINME Ha pa3HBIX CTAgUsIX MHTO3a.
Buonoruyeckuii CMbICI MUTO3A.

[Iporpammupyemast TuOeb KIECTKH — alIONTO3.

@DopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecronoe 1 MmojoBoe. Buabl Oecronoro pasMHOKEHHS: JelieHHE HalBOE,
MOYKOBAaHHWE OJTHO- W MHOTOKJIETOYHBIX, CIOpOOOpa3OBaHME, BETETATHBHOE pa3sMHOXKeHHE. VICKycCTBeHHOE
KIIOHIPOBAaHNE OPTaHU3MOB, €TO 3HAUCHHE JIS CEJICKIINH.

[TonoBoe pasMHOXKEHHE, €r0 OTIAMYHS OT OECIOIOTO.

Meiio3. Cramuu meiio3a. Ilporeccsl, mpoucxoaaniue Ha cTaausax Meiosza. [loBexpenme xpoMocoMm B Mehose.
Kpoccunrosep. bruonornueckuii CMbICH U 3Ha4Y€HHE MEi03a.

l'ametorenes — mporecc 00pa3oBaHHsS MOJNOBBIX KIETOK Yy JKUBOTHBIX. [loJIOBBIE KeJe3bl: CEMEHHUKH M
ssmgyHUKA. OOpa3oBaHue W Pa3BUTHE TOJNOBBIX KIETOK — rameT (CIepMaTo30Hj, SHIEKIETKa) — CIepMaroreHe3 U
oBoreHe3. OcoOEHHOCTH CTPOCHHUS SHIEKIETOK U criepMaro3onioB. OmiogorBopenue. [laprenorenes.

WnpuBupyansHoe pa3BuTHE (OHTOTEHE3). DMOPHOHATIBHOE pa3BUTHE (IMOpHOTeHe3). DTanbl IMOPUOHAIBEHOTO
pa3BUTHA y TIO3BOHOYHBIX YKHBOTHBIX: APOOJICHHE, TacTpyJIus, opraHorenes. [loctamOpuonansHoe pa3sutue. TUITBI
MOCTAIMOPHOHATIFHOTO PAa3BUTHUS: TpsMOe, HEMpsiMoe (MMYMHOYHOE). BiwsiHue cpenbl Ha pa3BUTHE OPTraHU3MOB,
(akTopsl, ciocoOHBIE BBEI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3BuTHe pacteHuil. OHTOreHe3 [IBETKOBOI'O PACTEHHSI: CTPOEHUE CEMEHH, CTaANN PA3BUTHSL.

JemoHcTpanuu:



Tabmurpl 1 cxembl: «DOpMBI pPa3MHOKEHHUS OPTaHU3MOBY», «J[BOWHOE OIUIOMOTBOPEHHUE Y IBETKOBBIX
pacteHumii», «BereraTuBHOE Pa3MHOXKECHHUE PACTEHUI», «JleneHre kieTku Oaktepuii», « CTpOSHUE MOJIOBBIX KIETOKY,
«Ctpoenne xpomMocomby, «Kietounsri mukny, «Pemmukamms JTHK», «Murtosy», «Meios», «lIpsmoe u HempsiMoe
pazBuTHe», «l'ameToreHe3 y MIEKOMUTAIONINX U YeI0BeKa», « OCHOBHBIE CTaINH OHTOTEHE3a.

OGopynoBaHHe: MHKDPOCKOI, MUKporpenapaTsl «CrnepMaTo30uasl  MIICKOIHTAIONMETO», «SHIeKiIeTka
MJIEKOTIUTAIOMIETOY», «KapnokiHe3 B KJIeTKaxX KOpEIIKa JIyKay, MarHUTHAs MOJEIb-allIUINKaus «JleeHne KIeTKm,
moneis JIHK, mogens meTada3Hoi XpOMOCOMBI.

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

Jlaboparopuast pabora Ne 3. «HaOmiogeHuwe MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa HAa TOTOBBIX
MUKpOIIperapaTaxy.

Jlaboparophas padota Ne 4. «M3ydeHre CTPOCHHS MOJIOBBIX KIIETOK HAa TOTOBBIX MUKPOITPEIIapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHNU3MOB.

IIpenmer u 3agaun reHeTHKU. VicTopusi pa3BUTHS TeHETHKH. POJb IUTONIOTHH M ASMOPHOJIOTHH B CTAHOBJICHUHU
TEHETUKH. BkiIag poccHiCKUX ©  3apyOeXHBIX YUEHBIX B  pa3BUTHE TEHETHKH. METOOsl T'eHETHUKH
(THOpUIONOTUYECKU, TUTOTCHETHYSCKUH, MOJEKYJIIpPHO-TeHeTHUeCKnl). OCHOBHBIE TEHETUYECCKHE TOHSTHS.
I'eHeTndeckasi CHMBOJIMKA, UCTIONB3YyEMAasl B CXeMaX CKPEUIUBAHUH.

3aKOHOMEpPHOCTH HACJEIOBaHHUA MPU3HAKOB, YCTaHOBIEeHHbIE ['. Menaenem. MoHOTHOpUIHOE CKpEIINBaHUE.
3akoH enuHO-00pa3us TUOPHUIOB MepBoro NokoyeHus. [IpaBuiio JOMUHUpPOBaHMS. 3aKOH PACIICIUICHUS MPU3HAKOB.
T'unotesa yncrotsl ramet. [TonHOE U HEMOIHOE TOMUHUPOBAHHUE.

JurubpumgHoe ckpenBaHue. 3aKOH HE3aBHUCHMOIO HACTEJIOBAaHUS TNpHU3HAKOB. L{UTOreHeTHMYecKne OCHOBBI
JUTHOPHUIHOTO CKpEelIMBaHKsA. AHAIH3UPYIOIIee CKpemnBanre. Vcnoap30BaHme aHaTH3UPYIOMIETO CKPEITHBAHNAS IS
oTIpeJieNIeHHsI TeHOTUIIA OCOOH.

CueruieHHOE HacjeIoBaHWE TIpu3HakoB. PaGora T. Moprana 1o CICTUIGHHOMY HACJICIOBAaHUIO TEHOB.
Hapymmenwne criersieHusi reHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTHU. | e HeTUYECKUE KapThl.

I'enetuka mona. XpoMOCOMHOE ONpEICICHUE MOoJa. AYTOCOMBI M MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbie U
reTeporaMeTHbIe OpraHu3Mbl. HacnepoBanue MpuU3HAKOB, CIEIUICHHBIX C MTOJIOM.

M3menunBocTh. Bumbpl U3MEHUMBOCTH: HEHACNIEICTBEHHAass M HacleACcTBeHHas. Pomb  cpembl B
HEHACIICJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOMU(DUKAIMOHHONW W3MEHUMBOCTU. BapualmoHHBIA psin U
BapHalnMoHHass KpuBas. Hopma peakmum mpusHaka. KonndecTBeHHbIE W KadeCTBEHHBIE NMPU3HAKM M UX HOpMa
peakiun. CBoHCTBA MOAU(PHUKAITIOHHON H3MEHIMBOCTH.

HacnencTBeHHast, wiM TeHOTHITMYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUMBOCTH. Mei03 U TOJI0BOI
MpoIecc — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTallMOHHAS W3MEHYMBOCTh. Kitaccudukarus MyTaIuid:
TeHHbIC, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYHHBI MyTalid. MyTareHHbie (HakTopbl. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacnencTeeHHoM uaMenuuBocty H. M. Basuinosa.

Buesiaepnast HacneACTBEHHOCTb U U3MEHUUBOCTb.

I'enetnka uenoBeka. Kapmotunm dyemoBeka. OCHOBHBIE METOABI T€HETHKH 4YEIIOBEKa: T'eHEaTOTHYEeCKHA,
OJIM3HEIOBBIA, ITUTOTCHETHYCCKUN, OMOXMMHYECKUH, MOJCKYJISIpHO-TeHeTHIecKuil. COBpEeMEHHOE OTpEICIICHHE
TCHOTHIA: TOJHOTEHOMHOE CEKBCHHUPOBAaHWE, T'C€HOTUIIMPOBaHWME, B TOM uucie c mnomounsio [IIP-ananusza.
HacnenctBennsie 3a001eBaHNs YeNIOBEKa: T€HHBIE 0OJe3HU, OOJIE3HMW C HACIENCTBEHHOW MPEapacIioioKeHHOCTHIO,
xpomocoMmHble Oone3Hu. Comarndeckue W TeHepaThBHble MyTanuu. CTBOJOBBIE KIETKH. [IpHHIHWIIBI 370pOBOTO
oOpa3a J>KW3HU, [UATHOCTHKH, TPOMQUIAKTUKHA ¥ JICUCHUS TEHETHUYECKUX Oomne3Hel. MeauKo-TeHeTHIeCKoe
KOHCYJIBTHPOBaHHE. 3HAUCHUE MEIUIMHCKON T'EHETHKH B MPEAOTBPALICHUN W JICYCHUN TCHETUYCCKUX 3a00JIeBaHUI
YelnoBeKa.

JdeMoHcTpanuu:

[optpetsr: I'. Mennens, T. Mopran, I'. e ®@pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. U.
Basuos.

Tabmurp! 1 cxembl: « MOHOTHOPUAHOE CKPEIIMBAHUE M €T0 IUTOTeHETUYEeCKasi OCHOBA», «3aKOH PacIIeTUICHH
U €ro IUTOrCHETUYECKas OCHOBa», «3aKOH YHUCTOTHI Tamer», «JlurubpumHoe ckpernmBanue», «lluromormueckue
OCHOBBI JTUTHOPUIHOIO CKpelIuBaHUsL», «Meio3», «B3auMozeicTBue allIelbHBIX TeHOB», «['€eHEeTHUYeCKHEe KapThl
pacTeHui, JKUBOTHBIX M YelloBeKay», «l eHeTrnka moia», «3aKOHOMEPHOCTH HAcJeIOBaHUS, CIEIUIEHHOTO C TTOJIOMY,
«KapuoTumbel dYenoBeka W OKUBOTHBIX», «BuUAB W3MEHUHMBOCTH», «MOIU(PHUKAIIMOHHAS H3MCHUHUBOCTDY,
«Hacnenosanue pesyc-hakropay, « eHeTrka rpynn KpoBu», « MyTallMOHHAS] U3MEHYHBOCTHY.

O0opynoBaHue: MOJCIH-AMIUIAKAIUK  «MOHOTHOpUIHOE CKpenliBanue», «HermomHoe JTOMUHHUPOBaHHUEY,
«JlurubpunHoe ckpemuBanue», «llepekpéct XpoMocoM», MHUKPOCKON W MHKponpenapar «Jlpo3oduna» (HOpMa,
MyTanuu GOpMbI KPBUIHEB U OKPACKH Tena), repoapuid «['opox moceBHON.

JlaGopaTopHble M MpaKkTUYeCKHe PadoThI:

JlaGopatopuast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO CKPEIIMBAHUS Y
JIp030(hMITBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlaGopaTtopnas padorta Ne 6. «M3ydenne MoaupuKamOHHON H3MEHIMBOCTH, ITOCTPOCHUE BAPHAITMOHHOTO psaa
Y BapUAITMOHHOW KPUBOW».



JlabopartopHas padota Ne 7. « AHANHM3 MyTaluid y JPpOo30(UIIEI Ha TOTOBBEIX MUKPOITpEIapaTrax.

IIpaktudeckas pabora Ne 2. «CocTaBieHue U aHATN3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

CerekIis Kak Hayka u TIPoIecc. 3apokIeHHe CeJIeKINK U qoMecTukarus. Ydaenue H. Y. BasunoBa o nieHTpax
MIPOUCXOXKJICHUSI © MHOTO00pa3us KyJIbTYPHBIX pacTeHHid. L[eHTphl MPOMCXOXKICHUS JOMAIIHUX XUBOTHBIX. COpT,
mopoa, MTaMM.

CoBpeMeHHBIE METOJIBI CEJICKITNH. MacCOBBI 1 HHIWBUIYaTbHEIN OTOOPHI B CETIEKIINN PACTCHUHN U KUBOTHBIX.
OreHka sKcTepbepa. BIm3kopoacTBeHHOE CKpemuBanie — MHOpuAWHT. Yuctas muaust. CKpeluBaHUe YUCTHIX JIMHUH.
I'ereposuc, wiu rubpunHas cuia. HepoacTBeHHOe ckpemuBanue — aytopuauar. Otaan€éHHas rudpuamzanus U ed
ycrexu. VICKyCCTBEHHBIM MyTarcHe3 W IOJYYCHHE TOIUIUIONAOB. JIOCTIDKCHHS CENEKIIMM PACTEHUH, >KMBOTHBIX H
MUKPOOPraHU3MOB.

BuoTtexHomOrMs Kak OTpacib MPOU3BOJICTBA. | eHHAst MHXeHepus. DTarmbl co3nanus pekomOunantHoi JITHK u
TpaHCTCHHBIX oOpraHu3MoB. Kiterounas wumxeHepus. KieTodnwsie KynbTypbl. MUKpPOKIOHAIBEHOE Pa3sMHOXKCHHE
pactenuii. KitoHMpOBaHNE BHICOKOTIPOAYKTUBHBIX CEITECKOXO03SHUCTBEHHBIX OPTAaHU3MOB. DKOJOTHUECKAC W ITHUCCKHE
npo6sieMbr. MO — reHeTudecku MOTU(MUITUPOBAHHBIE OPTaHU3MBI.

JleMoHcTpaum:

TToptpets: H. W. Basunos, . B. Muuypus, I'. /1. Kapnieuenko, M. ®@. NBaHoB.

Tabmurpl 1 cxembl: kapTa «l[eHTpBI MPOUCXOXKIEHUSI U MHOTO00pasus KyJIbTYPHBIX pacTeHwit», «[lopombr
JIOMAIITHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHmit», «OTnanénHas rudpunusanusy, «Padoter akagemuka M. O@.
WpanoBa», «[lomumnonaus», «OOBEKTBI OHOTEXHONOTUK», «KieTouHble KYyJIbTYpEl W KJIOHHPOBAaHHEY,
«KoHCTpyHpoBaH#e 1 MIEPEHOC TEHOB, XPOMOCOMY.

OGopynoBaHHe: MYJSOKH TDIOJIOB U KOPHEIUIOAOB TUKUX (DOPM M KYJBTYpHBIX COPTOB PAacTEHUH, repOapuit
«CenbCKOX03UCTBEHHBIE PACTCHUS.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBICE METONBI M JOCTHIKCHUS CEJNCKIMM PACTCHHM W JKABOTHBIX (HAa CEICKIMOHHYIO
CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATCILHBIA Y4YacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpATOPHIO
arpOyHHBEPCHUTETA WJIM HAYIHOTO IICHTPA)Y.

11 KJIACC

Tema 1. JBoIIOLMOHHAS] OMOJIOTUSI.

[IpenrnocsuIKl BOSHUKHOBEHUS JBOJIOIMOHHONW TEOPHH. JBONIONHMOHHAS TEOpUS W €€ MEecTo B OWOJIOTHH.
BrusiHue 3BONIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUN U IPYTHX HAYK.

CBuzeTeNIbCTBA  JBOJIOIMH.  |laleOHTONIOTHYECKUE:  TMOCIEAOBATEIIBHOCTh  TIOSIBIICHUS  BHJIOB B
MAJICOHTOJIOTMIECKOM JieTonvcH, nepexonnbie (opmbl. buoreorpaduyeckue: cxonctBo u paznmumuue (ayH u diop
MaTEepUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXOJACTBA M Pa3INYds SMOPHUOHOB pPa3HBIX BHUJOB TO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTUYHBIE, aHATOTHYHBIC, pyIUMEHTApHBIE OPTaHbl, aTaBU3MbI. MOJIEKyIIPHO-OMOXUMUIECKHE:
CXOJICTBO MEXaHMU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OIMUECKHX ITyTeH y BCEX OPTaHU3MOB.

OpomroronHas Teopus Y. Jlapeuna. [IpeAnocsuiku BOSHUKHOBEHUS JapBUHU3MA. JIBIXKYIITUE CHIIBI YBOJIOIUN
BUJIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKECHHUE MPH OTPAaHHMYECHHOCTH PECYpPCOB, HEOMNpPEAeiIEHHAsS W3MEHUYHBOCTD,
0opn0a 3a CyIeCcTBOBaHUE, €CTECTBCHHBIN 0TOO0D).

Cunrernueckas treopus 3Bojonmn (CTD) u €€ 0CHOBHBIE TIOJIOKECHHUS.

MuxkposBosonus. [omysius kak eMHUIA BUAA U IBOTFOIUH.

JBmwxymme cuinbl ((pakTophl) 3BOIIONWKA BHIOB B MpUpoAe. MyTallMOHHBIM MPOIecC M KOMOMHATHBHAS
M3MEHYHBOCTE. [lomymsirionHbIe BONHEI U Apetid reHoB. M30mamus U MUrpanys.

EctectBenHsbIi 0TOOp — HanpaBISIONIHIA (haKTOP IBOIIOIUN. DOPMBI €CTECTBEHHOTO O0TOOpA.

[Ipucmoco0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BONoNUU. [IpuMephl MPHUCIOCOOJICHHA y OpPraHU3MOB.
ApoMopdo3bl U UITUO-3 [T TAIH.

Bun u BumooOpazoBanme. Kpurepuu Buma. OcHoBHbIE (OpMBI BHII000pa3oBaHus: reorpaduyeckoe,
JKOJIOTHYECKOE.

MakposBomonusa. PopMbel  dBoMIONMU: (pUIETHUYECKas, AWBEPIeHTHAs, KOHBEPIeHTHAs, IapaiJiesbHasl.
Heo6paTuMocTs IBOITIOIIHH.

[IpoucxoxneHne OT HeCHEeIMATU3UPOBAHHBIX TNpeAkoB. [Iporpeccupyromias crenuanu3anys. AmxanTUBHAS
paananusi.

JemoHcTpanuu:

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©. Mromnep,
A. H. Ceseprios.

Tabmumpl 1 cxembl: «Pa3BuTHEe OpraHMYEcKOro MHpa Ha 3emiie», «3apOAbIIId MO3BOHOYHBIX >KHBOTHBIXY,
«ApxeonTepukc», «Dopmbl 0opeOBI 3a cymiecTBoBaHUe», «EcTecTBeHHBIM 0TOOpP», «MHOroo0Opasue CcopToB
pactenuii», «MHOTOOOpa3ne MOPOJ| KUBOTHEIXY», «llomynsaium», «MyTaluoHHas W3MEHYHUBOCTEY, «ApPOMOP(O3EI»,



«MnnoananTamumy, «OO0IIas AereHepanusy, «JIBIKyIIue CHITbI 3BOTIOINNY, «KapTa-cxeMa MaplipyTa ImyTeIIeCTBUSL
Y. Japsuna», «bopsba 3a cymectBoBaHue», «lIpucnocoOieHHOCTh oOpraHu3MoBy, «l'eorpadudeckoe
BHI000pa30BaHue», « IKOJOTUIECKOE BUA000pa30BAHHE).

O6opynoBaHHe: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIME THIIAMH OKPACKH, HAOOp IJIOJOB U CEMsH, KOJIICKITHS
«[IpuMepbl 3alIUTHBIX MPUCTIOCOOJICHUN y KUBOTHBIX», MOJENbh «OCHOBHBIC HANPABIICHUS JBOJIONHN», 00bEMHAS
Mozens «CTpoeHHe TOJIOBHOTO MO3Ta IIO3BOHOYHBIX).

buoreorpaduueckasi kapra mupa, KoJuteKnus «DopMbl COXpPAaHHOCTH MCKOMAEMBIX XHBOTHBIX M PACTCHHNY,
Mozenb anmmmkanus «[lepekpéct xpomocomy, BIaxkHbIe Tpenapathl «Pa3BuTHe HaceKOMOTo», «Pa3BUTHE JISTYIIKWY,
MuKporpenapat «J{po3oduna» (Hopma, MyTaruu GopMbI KPEUTBEB U OKPACKHU TEJIa).

JlaGopaTopHble M MpPaKkTUYeCKUe PadoThI:

Jlabopartopnas padota Ne 1. «CpaBHEHHE BHIIOB 110 MOP(OJIOTHISCKOMY KPUTECPHUIOY.

Jlaboparophas padota Ne 2. «OmnucaHue MPUCIIOCOOJIEHHOCTH OpPraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHe M pa3BUTHE KU3HH Ha 3emJie.

JloHay4dHbIE TIpeACTaBICHHUA O 3apOKIACHHUM >KW3HW. HayuyHble THIOTE3hl BOSHMKHOBEHHS XU3HU Ha 3emIe:
a0WoreHe3 W TaHCIEepMHSA. XUMHUYECKas JBOJIONUS. AOHOTCHHBIH CHUHTE3 OPraHUYeCKHX BEIISCTB W3
HEOPraHUYCCKUX. DKCIEPUMEHTALHOE TIOTBEPKACHAE XUMUIECKON 3BONFOIMK. HauanbHbIe STarnbl OMOIOTHYeCKOMH
sBomtonuu. ['mmore3a PHK-Mupa. ®opmupoBanre MEMOpaHHBIX CTPYKTYP W BOSHHKHOBEHHE IPOTOKICTKH. IlepBhIe
KJIICTKU ¥ UX 3BONIONHS. POpMUpOBaHHE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB,

PasButne xu3HM Ha 3emiie o 3pam u nepuogam. Karapxeit. Apxelickas u nporepo3oliickas 3pbl. [laneozoiickas
9pa u € MepruoIbl: KEMOPHIACKUH, OPAOBUKCKHMA, CHITYPHUHUCKUN, JEBOHCKUH, KAMEHHOYTOJLHBIHN, IIEPMCKHA.

Meso3olickas 3pa u €€ epuo/ibl: TPUACOBBIN, IOPCKUNA, METOBOM.

Kaitno3zoiickas 3pa u e€ nepuoasl: MaacoreHOBbIM, HEOTEHOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTHKa KJINMaTa W TEOJOTHMYecKuX TmporieccoB. OCHOBHBIE 3Tallbl HBOJIONMN PACTHUTEIHHOTO U
JKUBOTHOTO MHUpa. ApoMop(ho3bl y pacTeHHWil W >KMBOTHBIX. llosiBIeHWE, pacuBeT W BBIMHpAHHE TPYII KHUBBIX
OpTaHU3MOB.

Cucrema OpraHM4eCKOTo MHpa Kak OTpakeHue 3BOIOIMHA. OCHOBHBIC CUCTEMATUIECKHE TPyl OPraHU3MOB.

OBOJIONMS YeloBeKa. AHTPOINONOTHS KaKk Hayka. Pa3BuTue TpeicTaBiIeHHH O MPOWCXOXKICHUH YEIOBEKa.
Mertonpl u3ydeHus aHTpornoreHe3a. CXOACTBa W pa3inyusl YeIOBEKa M KUBOTHBIX. CHCTEMAaTHUYECKOE IMOJIOKECHUE
YeIIOBEKa.

Jewkymue cuinbl ((akropsl) aHTpororeHe3a. HaciejcTBeHHas W3MEHYMBOCTh W €CTECTBEHHBIH 0TOOD.
OO01mecTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAHH TPY/a, MBIIIJICHUE, PEUb.

OCHOBHBIC CTaJUM ¥ BETBH OBOJIIOIMHM 4YEIIOBEKA: aBCTPAJIONUTEKH, UYenoBek ymenbrid, YeraoBek
npsaMoxoasnui, YenoBek HeaHuepranbckuii, YenoBek pa3yMHbId. HaxoJku MCKONAaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHMSI, 00JIACTH PACTIPOCTPAHCHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAS (€Bpa3HiCKas), HErPO-aBCTPAJIOUTHAS
(’3xBaTOpHaNbHAs), MOHTOJIOMIHAS (a3uMaTCKO-aMepUKaHCKas). UYepThl MPHUCIOCOONCHHOCTH —MpeICTaBUTEINCH
YEJIOBEYECKHX Pac K yCIOBUSAM CyIIeCTBOBaHMs. EMuHCTBO yenoBeueckux pac. Kpurnka pacusma.

JemoHcTpanuu:

IToptpetsr: @. Penu, JI. [1actep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. dapsus.

Tabmumber u cxeMbl: «BosHukHOBeHMe CoOMHEYHOH CcHCTeMB», «Pa3BUTHE OPraHWYECKOTO MHPay,
«PacturenpHas knetka», <« KuBorHas kneTtkay, «lIpokapmornmyeckas kietka», «CoBpeMeHHas cHcTeMa
OpraHHYECKOTO0 MHpay, «CpaBHCHHE aHATOMHYECKHUX UYEPT CTPOCHUS YEJIOBEKa U YEJIOBEKOOOPA3HBIX 00C3bsIHY,
«OCHOBHBIC MeECTa ITaJICOHTOJIOTUYECKUX HAXOJOK NPEIKOB COBPEMEHHOTO YelOBeKa», «JlpeBHeimue mroamy,
«JlpeBHue moan», «IlepBble COBpEMEHHBIE JII0INY», «HeT0BEUECKUE PachD».

OGopynoBanue: Mymsku — «IIpoucxoxaeHue denoBeka»  (OIOCTBI  aBCTPAJIONHUTEKA, ITUTEKAHTPOIIA,
HeaH/IepTalblla, KPOMAaHBOHIIA), CICTIKH WM U300pakKeHUsS KaMEHHBIX OpYIUH IMEPBOOBITHOTO 4YeNIOBeKa (KaMHHU-
YJOmmephl, pyOmia, ckpebiia), TeOXpOHOJOTHUYECKas TaliuIa, KOJEKIusa «®DOpMBI COXPAaHHOCTH HCKOITAeMbIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

IIpaktrueckas padora Ne 1. «V3ydeHne NCKOMTAaeMbIX OCTATKOB PACTCHUN U )KHBOTHBIX B KOJIICKITHSXY.

DKCKypcHusi «DBOJIONHS OPraHWYECKOTO MHUpa Ha 3emiie» (B ©CTECTBCHHO-HAYYHBIA WM KPacBEAUICCKHIA
My3eil).

Tema 3. OpranuszMsbl H OKpy:Kalomasi cpeja.

OKOJIOTHs KaK HayKa. 3aJa4yd U pa3leibl SKOJOTHH. MeTOopl IKOIOTHYECKIX MCCIEAOBaHUN. DKOJIOTHIECKOe
MHPOBO33pEHHUE COBPEMEHHOIO YENIOBEKA.

Cpenpl 0OUTaHUS OPTaHU3MOB: BOJIHAS, HA36MHO-BO3yIIIHAS, [IOYBCHHAS, BHYTPUOPTaHU3MCHHASL.

Okojioruueckue (GakTopbl. KiaccUpHUKaUs >3KOJIOIMYSCKUX (PaKTOPOB: aOMOTHUECKHE, OHOTHYECKHE U
aHTpOIOTeHHbIC. [IeiicTBHE HKONOTHUECKIX (PaKTOPOB HA OPTaHU3MBI.

AbGuorndeckre (GakToOpel: CBET, TEMIIEpPaTypa, BIaxHOCTh. DoTonepuoamn3M. [IpucnocobneHus opraHu3MOB K
JiecTBUIO aOMOTHYECKHX (PakTOpOB. bruojornyeckre puTMEI.



Buorndeckue QakTopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBHIA: KOHKYPCHIIHS, XUIIHUYECTBO, CUMONO03 U €ro
tdhopmel. [lapazuTusm, koorepanus, MyTyaln3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHHMUYECTBO). AMEHCATU3M,
HelTpan3M. 3HaueHue OMOTHYSCKHX B3aMMOJICHCTBUI JUIS CYIIIECTBOBAHKS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH TOMyJsiui. OCHOBHBIE TIOKA3aTeIH MOIYJSIWN: YUCIEHHOCTh, TUIOTHOCTE,
POXIaeMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalysl. J[MHAMIKA YUCICHHOCTH TOITYJISIIUN U €€ PeryJIsaius.

JemoHcTpanuu:

IToptpetsr: A. I'ymb6onbar, K. @. Pynse, 3. I'ekkens.

Tabmuipl u cxemsl: kapta «lIpupogHbie 30HBI 3eMim», «Cpenbl 0OUTaHUS OPraHU3MOBY, «DoToneprnoau3M,
«JTomynsaumy, «3aKOHOMEPHOCTH POCTA YUCIESHHOCTH MTOMYJISAINH WHDY30pUU-Ty PelbKimy», «[IuiieBbie memmy.

JlaGopaTopHble M MpPaKkTUYeCKUe PadoThI:

Jlabopartophas padota Ne 3. «Mopdonorndeckrie 0COOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUY.

Jlaboparophas padota Ne 4. «BiusiHue cBeTa Ha pOCT M PA3BUTUE YSPEHKOB KOJIEyCay.

IIpaktraeckas padora Ne 2. «Iloacd€T MIOTHOCTH MOITYJISIIMA Pa3HBIX BHIOB PACTCHHIN.

Tema 4. CooburecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo011ecTBO OpraHu3MoB — OuOIeHO3. CTPYKTYphl OMOIICHO3a: BUAOBAs, MPOCTPAaHCTBEHHAs, TpoduyecKkas
(nmumesast). Bunbl-nomuHanThl. CBSA3M B OMOIEHO3E.

DKOJIOTHUECKHE CHCTEMBI (dKocucTeMbl). IloHsTHe 00 3KocmcTemMe W OwmoreorneHose. DYyHKITMOHAILHBIE
KOMIIOHCHTBI JKOCHCTEMBI: TPOAYICHTHI, KOHCYMEHTHI, PEIylEHThl. KpyroBopoT BEHmIECTB W TIOTOK 3HEPTUU B
akocucteme. Tpoduueckue (THIEBbIC) YpOBHH SKOCHUCTeMEI. [lummieBble e u cetd. OCHOBHBIE TOKa3aTeld
9KOCHCTEMEBI: OroMacca, MPOMYKIHS. DKOJIOTHUECKHE MUPAMHUIBI: TMPOAYKITMH, YUCICHHOCTH, 6nomMaccel. CBoWCTBa
9KOCHCTEM: yCTONYNBOCTD, CAMOpETYIIALus, pa3Butre. CyKieccusl.

[IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI 03EP B PEK. DKOCHCTEMA XBOHHOTO WIIM IIUPOKOIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMEI. bHolormueckoe ©  XO3SMCTBEHHOE
3HaY€HHNE arpOdKOCHUCTEM U YPOOIKOCHCTEM.

Buopasnoobpasue kak ¢akrtop ycronuumBocTH 3KocHucTeM. CoXpaHEHHE OMOJOTHYECKOTO pa3HOOoOpaszus Ha
3emuie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6mochepnl. JKuBoe BEmecTBo U €ro
(dynakuu. OcobenHoctn Onocdepsl Kak TI00aTbHONH YKOCHCTEMBI. /[MHaAMHUYECKOEe paBHOBECHE M OOpaTHAs CBS3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOreOXMMHUYECKHE LTUKJIBI JIEMEHTOB (yriiepoaa, a3oTta). 30HAIBHOCTh OHoChephL.
OcHOBHBIC OMOMBI CYIITH.

YenoseuecTBOo B Omochepe 3emiu. AHTpPONOTreHHbIE M3MeHeHHS B Ouocdepe. ['mobaibHbIE 3KOJIOTHUSCKUE
IPOOJIEMBI.

CocymecTBoBaHue TpUpOARI U uenobedecTBa. CoxpaHeHne OMOpa3zHOOOpa3wsi KaK OCHOBA YCTOWYHUBOCTH
ouocgepsl. OcHOBa paIMOHAIBHOTO YIPABICHHS IPHPOIHBIMA PECypCaMU M WX HCIONb30BaHHE. JloCTmkeHUs
OMOJIOTHH U OXpaHa IPUPOJIHI.

JemoHcTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepuanckmid.

Tabmuip! u cxemsl: «[lumieBpie nenn», «bUONIEHO3: cOCTaB U CTPYKTypay, «[IpupoaHsie coobmecTBay, «llenu
MUTaHUD», «ODKoJormueckas mnupamuna», «buocdepa m dyemoBek», «IKOocHCTeMa IIMPOKOIMCTBEHHOTO JIECAY,
«JKocHucTeMa XBOMHOTO Jiecay, «brorieno3 BomoémMay, «ArporeHosy, «IIpuMepHbIe aHTPOIIOTEHHBIE BO3ICHCTBHSI Ha
pupoy», « BaskHeHIIIMe NCTOYHHUKY 3aTrPsA3HEHUS BO3AyXa U IPYHTOBEIX BO/I», «[louBa — BaskHEHIIIast COCTABISIOIAs
ounocteps», «®Daktopsl aerpagarmu 1o4B», «[lapHUKOBEIN 3(dexT», «DakTopsl PaTUOAKTHBHOTO 3arps3HCHHS
ouochepe», «Ob6mas crpykrypa Omocdepsr», «Pacmpoctpanenne xu3Hu B Omocdepe», «O30HOBBIM 3KpaH
ouocheps», «Kpyrosopor yriaepona B ouochepe», «KpyroBopot a3oTta B Ipupoie.

OGopynoBaHue: Mojeib-anmuIMKanus «TunmuaHble OWOIEHO3b», Trepbapuii «PacTuTenbHBIE COOOIIECTBAY,
koiuekuuu «buorieHo3», «BpemuTenun BaKHEWIINX CENbCKOXO3SMCTBEHHBIX KYJIbTYyp», TepOapuu W KOJJIEKIUU
pacTeHnii W KUBOTHBIX, NPUHAMISKAIINE K pPa3HBIM HKOJOTHYECKHUM TpyImaMm ofHoro Buaa, KpacHas kHHTa
Poccwuiickoii denepanuu, H300paKeHHst OXPaHIEMbIX BUIOB PACTCHUMN W KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MTPOI'PAMMEI I10 BMOJIOTM HA BA30BOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUIA

Cormacao ®I'OC COO, ycTaHaBmMBaIOTCsS TPeOOBAHMS K pe3yiabTaTaM OCBOCHHS OOYJAIOITMMHUCS MPOTPaMM
CpeJHero o0Iero 00pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType NHYHOCTHBIX pe3ylbTaTOB OCBOEHHUS mpeamera «buomorus» BBIIENEHBI  CIETYIONINE
COCTAaBIISIONIME: OCO3HAHWE OOYYAalOIIMMHUCS POCCHICKOW TpaXTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CaMOCTOSTEILHOCTH W CaMOOIPECNICHUIO, HaJWJue MOTHUBAMU K OOydYeHHUIO OHOJIOTHH,
[eJIeHAIIPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHI JTHYHOCTH Ha OCHOBE KIIFOYEBBIX IEHHOCTEH M MCTOPHYECKUX
TpamuIUil pa3BUTHSI OMOIOTHYECKOTO 3HAHHS, TOTOBHOCTh M CITOCOOHOCTH 00YJaIONINXCs PYKOBOICTBOBATHCS B CBOEH
JIESATSIILHOCTH IICHHOCTHO-CMBICJIOBBIMH yCTAaHOBKAMH, MPUCYIIIMMHA CUCTEME OHMOIOTHYECKOTO 00pa30BaHMsl, HATHINE
3KOJIOTHYECKOTO MTPABOCO3HAHMS, CIOCOOHOCTH CTABUTh LIEIH U CTPOUTD KU3HCHHEIC TJIaHbI.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaMera «bHoJoOrusy mQocTUTAlOTCS B EAWHCTBE Yy4YeOHOH U
BOCIIUTATENbHOM JIEATEIBHOCTA B COOTBETCTBUM C TPAAULUMOHHBIMM POCCHUHUCKMUMH  COLUOKYJIbTYPHBIMH,
UCTOPUYECKUMU W JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPHUHSATHBIMA B OOINECTBE NpaBUIaMH WU HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIIECCAaM CaMOIIO3HAHWS, CAMOBOCIIMTAHUS W CAMOPA3BUTHS, Pa3BUTHs BHYTpEHHEH
MO3UIMH JTHYHOCTH, MaTPHOTH3MA, YBAKCHHUSA K 3aKOHY W MPAaBOMOPSAKY, YEIOBEKY TPyAa U CTapIIeMy ITOKOJIEHHIO,
B3aMIMHOTO YBa)XCHUS, OCPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACICAMIO W TPAJAMIUSAIM MHOTOHAIMOHAIEHOTO
Hapona Poccuiickoit dexaepaiyiu, NpUpojie U OKPYKarolen cpeie.

JlmdHOCTHBIE pe3yNbTaThl OCBOGHHS Yy4eOHOro mpeameTa «bruomorus» MOMMKHBI OTpakKaTh TOTOBHOCTH M
CIOCOOHOCTh OOYYaIONIMXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEHW MO3UIMEH JTHMYHOCTH, CUCTEMOUN
IIEHHOCTHBIX OPHEHTAINH, TMO3UTHBHBIX BHYTPEHHUX YyOEXIECHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM
POCCHICKOTO 00IIIeCTBa, pacUINpEHNe KU3HEHHOTO OIBITA U OTBITA AEATEIHHOCTH B IIPOIIECCE Pealn3alii OCHOBHBIX
HaIpaBJICHUI BOCTIUTATEILHOU JEATEIbHOCTH, B TOM YUCJE B YACTU:

1) rpaskaaHCKOro BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW MO3WIHMK OOYyYaIOMIerocss KaK aKTHBHOTO M OTBETCTBEHHOI'O WieHa
POCCHIICKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH ACATEILHOCTU NPU CO3aHUN YICSOHBIX MPOCKTOB, PEIICHUH YICOHBIX U
MO3HABATEIHHBIX 337124, BBIMOTHEHUN OUOJIOTHICCKAX SKCIICPUMEHTOB;

CIIOCOOHOCTh ONPE/EIATh COOCTBEHHYIO TO3WMIIMIO IO OTHOIICHUIO K SIBIICHUSM COBPEMCHHOM JKWU3HU U
OOBICHATH €€;

YMEHHE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOACHCTBHUS JTIOACH C Pa3HBIMHU
yOeXKACHUAMH, KyTbTYPHBIMHU IIEHHOCTSIMH U COITHAIEHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHITIONHECHUS YYEOHBIX, IO3HABATCIBHBIX U
UCCIIEIOBATENBCKUX 33]]1a4, YBRKUTEIFHOTO OTHOIICHHUSI K MHEHHIO OTITOHEHTOB MPU 00CYK/JICHUU CIIOPHBIX BOTIPOCOB
OMOJIOTHYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM NESITENILHOCTH;

2) NATPHUOTHYECKOr0 BOCIIMTAHUSA:

c(hopMHPOBAHHOCTh POCCHUHCKON TPaKJAHCKOW HMASHTHYHOCTH, NAaTPUOTHU3MA, YBAXKEHHS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Iiepe PoauHol, ropaoctu 3a cBoM Kpal, cBolo PonnHy, CBOH SI3BIK U KYJIBTYPY, MPOIILIOE
Y HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIICHWE K MPUPOJHOMY HACIENWIO0 W MaMSITHUKAM MPUPOABI, TOCTHXEHHIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYIE;

CIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHUHCKMX YYEHBIX B CTAaHOBICHHC W DPa3BUTHC OWOJIOTHUH, TTOHUMAaHUSI
3Ha4YeHMs OMOJIOTHH B MIO3HAHUH 3aKOHOB TIPUPOBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBa;

ujieiiHas yoekIEHHOCTh, TOTOBHOCTH K CITYXKEHHUIO ¥ 3anute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyIh0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HAHUE AYXOBHBIX IICHHOCTEH POCCUHUCKOT0 HAPOa;

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUIECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HAa MOpPAIbHO-
HPaBCTBEHHBIC HOPMBI U IEHHOCTH;

OCO3HaHHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE yCTOMYNBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOWM pOJMWTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO TMPUHSTHS
LEHHOCTEH ceMeHOM KU3HU B COOTBETCTBUH C TpaAuLusiMu HapoaoB Poccuu;

4) 3cTeTUYECKOro BOCITUTAHMS :

JCTETHYECKOE OTHOIICHHWE K MHUPY, BKIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa, OOIIECTBEHHBIX OTHOIIICHHIA;,



MMOHUMaHHUE 3MOIMOHAIBHOTO BO3ICHCTBUS )KUBOU MPUPOIBI U €€ TICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHUE MPOSBIATH KaueCTBAa TBOPYECKOM
JUYHOCTH;

5) puznveckoro BocnuTaHus1, GOPMUPOBAHUSA KYJHTYPbI 310POBHSI H IMOUMOHAIBHOI0 0J1arONOTYyYHs:

MOHMMaHUE W peanu3alus 3JI0pOBOT0 M 0e30MacHOTO o0pa3a JKM3HM (370pOBOE NHTaHWE, COOJIIOJICHUE
TUTUEHUYECKUX TPaBWJI M HOpPM, COAJIAHCUPOBAHHBIA pEXUM 3aHATHA W OTHAbIXa, peryisipHas (uzndeckas
AKTUBHOCTB), OEpEeX)HOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY WU
TICUXUYECKOMY 3I0POBEIO;

MOHUMaHUE TIEHHOCTH TPaBWUI HHIWBUIYaTbHOTO U KOJUIEKTUBHOTO OE30IACHOTO IMOBEACHUS B CHUTYAIIWSX,
YTPOXKAIOMIHX 370POBBIO U KU3HH JIIOJEH;

OCO3HAHUE TIOCJICICTBUIA U HETPUATHS BPEIHBIX MIPUBBIYCK (YIOTPEOICHUS AIKOT OIS, HAPKOTUKOB, KypEHHUsI);

6) TPY10BOIr0 BOCIUTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYA0IIO0UE;

TOTOBHOCTh K AKTUBHOW AESITENHFHOCTH TEXHOJOTHMYECKOH W COUMAaJIbHON HAINPaBICHHOCTH, CIIOCOOHOCTH
WHUIIMHPOBATH, TNIAHUPOBATh U CAMOCTOSITEIHHO BHIMIOJIHATH TAKYIO IEATEIHHOCTD;

WHTEpEC K PA3INYHBIM cdepaM NpodeCCHOHAITBHON NIEATSIIEHOCTHA, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oymymieit mpodeccuu i peaTn30BhIBaTh COOCTBEHHBIC JKU3HCHHBIC TUTAHBI;

TOTOBHOCTH M CIIOCOOHOCTh K 00Pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH JKU3HU;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHUS :

9KOJIOTHYECKH IIeJiecooOpa3HOe OTHOIIEHHE K TMPHPOJe KaK HMCTOYHMKY JKM3HM Ha 3emiie, OCHOBE e&
CYIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS SKOJIOTHYECKON KYJIBTYPHI: MPUOOPETECHHUE OIBITA IIAHUPOBAHUS TIOCTYIIKOB M OLEHKU WX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEe Cpeibl;

OCO3HaHHE TI00ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX PeLIeHIS;

CMOCOOHOCTh HUCHOJB30BaTh NPUOOpPETaeMbIC MPH W3yYECHUH OWOJOTMM 3HAHWUS W YMCHUS IPH PEIICHUH
MpoOJieM, CBSA3aHHBIX C pallMOHAIBHBIM MPUPOIOIIOIL30BaHUEM (COOJIOJICHUE TMPABWI IOBSIACHHUS B MPHPOJIE,
HAIpaBIICHHBIX HA COXpaHEHUE PABHOBECHS B SKOCHCTEMAaX, OXpaHy BUJIOB, SKOCUCTEM, OHOC(hepBI);

AKTUBHOE HETIPUATHE JCHCTBUM, MPUHOCAIINX BPEI OKPYIKAIOIICH MPUPOIHON Cpelie, yMEHUE TIPOTHO3UPOBATh
HEOJIArONPUSATHBIC YKOJIOTUIECCKHE MTOCIISICTBUS PEAIPUHUMACMBIX JCHCTBUN U MPEIOTBPAIATh UX;

HaIW4YHE Pa3BUTOTO OSKOJOTHYECKOTO MBIIUIEHHUS, SKOJIOTMYECKOW KyJIbTYPBI, OIBITA ACSTEIHLHOCTH
9KOJIOTHYECKOW HAIpPaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCSI MMH B TIO3HABATE€IbHOW, KOMMYHHKATHBHOW U
COIMATHHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOHN NEATEIBHOCTH YKOJIOTUIECKON HAPaBICHHOCTH;

8) neHHOCTH HAYYHOT 0 MO3HAHUS:

c(hopMHUPOBaHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKH |
OOIIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HAa JUAJOre KYJNbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeECTa B
MOJIUKYJIETYPHOM MHUPE;

COBEPIICHCTBOBAHHE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYPHI KaK CPEACTBA B3aMMOACHCTBUS MEXIY JIIOJBMHU U
MO3HAHMS MHUPA;

MOHUMaHUe crenu(UKr OUOJIOTUH KaK HAyKH, OCO3HAHUS e€ poyid B POPMHUPOBAHUHN PAIMOHAIEHOTO HAYYIHOTO
MBIIUICHNS, CO3[JaHUH IEJIOCTHOTO TMPEACTaBICHUS 00 OKPY’KAIoIIeM MHUpPE KaK O €IHHCTBE MPUPOJBI, YEIOBEKa U
oO01ecTBa, B TO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEH M PEeIIeHUH MPOOIIeM COXpaHEHHs PUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH I COBPEMECHHOM IUBWIM3AIMH: OOSCIICUYCHUS HOBOTO YPOBHS
pa3BUTHS MEAWIMHBI, CO3/JaHUE TEPCIIEKTUBHBIX OWOTEXHOJIOTHH, CIIOCOOHBIX pEIlaTh pPECypCHBbIC MPOOJIEMBI
pa3BUTHS YETIOBEUECTBA, IIOMCKA ITyTEH BBIXOAA U3 TII00ATHHBIX IKOJIOTHYECKUX MPOOJIeM B 0OecTIeueH s Iepexoaa K
YCTOWYMBOMY Pa3BUTHIO, PAIMOHAILHOMY HWCIIOJIE30BAaHUIO TIPUPOAHBIX PECYpPCOB M (OPMUPOBAHUIO HOBBIX
CTaH/IapTOB XKHU3HH;

3aMHTEPECOBAHHOCTh B TONIYYCHHH OWOJIOTWYECKHMX 3HAHWUM B MEISIX TOBBINICHUS OOIIEH KyJbTYpHI,
€CTeCTBCHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOW YacTH (DYHKIHMOHAILHOW TI'PaMOTHOCTH OOYYaroluxcs,
(hopMupyeMoii TpHu U3YYCHUU OUOIIOTUH;

MOHWMAaHWE CYIIHOCTA METOJOB TIO3HAHWSA, WCIOJIb3yeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIOJB30BaTh MONyYaeMble 3HAHUS JJIS aHann3a M OOBSCHEHHS SBJICHHN OKPYXKAIOIIET0 MHUpPAa W MPOUCXOSAIINX B
HEM M3MCHEHUM, YMEHHUE JIeNaTh 0OOCHOBAHHBIE 3aKIFOUYCHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIUXCS JAHHBIX C
EJBIO TOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIEHO HWCIIONB30BaTh OMONIOTMYECKHE 3HAHHS JIISl PEIICHUs MPOOJIEM B PealbHBIX
JKU3HEHHBIX CUTYaIUsX;

OCO3HaHUE IEHHOCTH HAY4YHOH JEeSTEILHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO U HCCIICI0BATEIBCKYHO
JIeSTeIbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHHIO M CaMOOOPAa30BAHMIO, K AKTUBHOMY ITOTyYEHHUIO
HOBBIX 3HAHUW TIO OMOJIOTHU B COOTBETCTBHHU C )KM3HCHHBIMH MTOTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIbTATBI



MeranpeMeTHbIE pe3yNbTaThl OCBOEHHUS Y4YeOHOTO mpeaMmera «BHONOrus» BKIIOYAIOT: 3HAYMMEBIC IS
(hopMHpPOBaHUS MHPOBO33PEHUS O0YYAIONMUXCA MEKIUCIUTUITMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS,
OTpaKaloIKe IICJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHeUUpUKYy METOAOB I[O3HAHMS, HCIOJIb3YEMBIX B
€CTCCTBCHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHHE, MPOIECC, CHCTEMa, HAy4YHbIA (aKT, MPHUHIHUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPUSs, UCCIICIOBaHUE, HAOMIOACHNE, U3MEPCHHE, SKCIIEPUMEHT U JPYTHX), YHUBEPCATbHBIC
yueOHbIe JeHCTBUS (IMO3HABATEJbHBIC, KOMMYHHMKATHBHBIC, DPEryJATHBHBIC), oOecreunBaroiie (HopMHUPOBaHUE
(OYHKIIMOHAJIBHOH TI'PAaMOTHOCTH M COLMAJBHOM KOMIICTCHIIMM OOYYalolIUXCsA, CIOCOOHOCTh OOYYarOIIMXCs
UCTIOJh30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUCCKHUE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC NEHCTBUSL
B [I03HABATEJIBLHON U COLUATBHOM MPaKTUKE.

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOSHUS IIPOrPaMMEBI CpeTHEro 00Iero 00pa3oBaHus JOIKHBI OTPaKaTh:

OBJjaieHUe YHUBEPCAJIbHBIMU Y4eOHbIMH NI03HABATEIbHBIMU /1€ CTBUSIMU:

1) 6a3oBble JioTHYecKHe elCTBHS:

CaMOCTOSITEITLHO (POPMYJITHPOBATE M AKTyaIM3HUPOBATE IIPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPH OCBOCHWW 3HAHWM NPHUEMBI JIOTHYCCKOTO MBINIICHUS (aHaim3a, CHUHTE3a, CPaBHCHHUS,
KIaccudukaiyu, o000IICHNs), pACKPBIBATH CMBICII OMOJIOTHUYSCKUX MOHIATUN (BBIJCIATh UX XapaKTEPHBIC MPU3HAKH,
YCTaHABIIMBATE CBS3H C IPYTUMH TOHITHIMH ),

OTIPENIETIATE MENN NEATeILHOCTH, 3a7aBas MapaMeTphl U KPUTCPHUH UX IOCTIDKCHHSI, COOTHOCHUTH PE3YJIbTAThI
JISSITEIHHOCTH C TIOCTaBICHHBIMU 1IEJISIMHU;

UCTIOJB30BaTh OMOJIOTHYECKUE TIOHATHUS ISl OOBSICHEHUS (PaKTOB U SBJICHUI )KHUBON TPUPOIBI;

CTPOHUTH JIOTHIECKUE PACCYKICHUS (MHAYKTHUBHBIC, JETYKTHBHBIC, ITO AHAIOTHH ), BBISBIISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSAX, (DOPMYJIMPOBATEH BHIBOJIBI U 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA [UIsl TMPEACTABICHUS CYIICCTBEHHBIX CBSI3¢M W OTHOIICHHWHA B
M3YYaeMBIX OWOJOTHYCCKUX OOBECKTaX, a TaKXKe TIPOTUBOPEUHH pPAa3HOTO pOJda, BEBIIBICHHBIX B Pa3IMIHBIX
HHGOPMAIIMOHHBIX HCTOUHHKAX

pa3zpabaTeiBaTh TUTaH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAN3a UMEIOIIUXCS MAaTePUAIBHBIX M HEMaTePHUATBHBIX
pecypcos;

BHOCHUTh KOPPEKTHBBI B NEATCIHLHOCTH, OIICHHBATH COOTBETCTBHE pE3YJILTATOB IIEJISIM, OIICHHBATh PHUCKH
MOCJIEJICTBUM JICSITEILHOCTH;

KOOPJAWHHUPOBATh U BBIMIOMHATh pPabOTy B YCIOBHUAX PEabHOTO, BHPTYAIBHOTO W KOMOWHHUPOBAHHOTO
B3aMMOICHUCTBHS,

pa3BUBATh KPEATUBHOE MBIITUICHHUE MIPH PEIICHUH JKH3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HccaeN0BaTeIbCKHE IeHCTBHS:

BJIAJCTh HABbIKAMH Y4YCOHO-HCCIICIOBATCIBCKOM M IPOCKTHOH ICSATEIBLHOCTH, HAaBBIKAMU pPa3pelICHHS
mpo0JieM, CIIOCOOHOCTHIO M T'OTOBHOCTBIO K CaMOCTOSTEILHOMY IOMCKY METOJOB PELICHHUS IMPAaKTHUYSCKUX 3aiad,
MPUMEHEHUIO Pa3IUYHBIX METOJOB IMO3HAHMUS;

UCIIOJIB30BaTh Ppa3lWYHbIe BUIBl JCATEIABHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro HWHTEepIpEeTaIuH,
mpeoOpa30BaHUI0 W NPUMEHEHHWIO B YUYCOHBIX CHTYAIlUSAX, B TOM YHCJIE TPU CO3JaHUM YICOHBIX M COIHMAIBHBIX
MPOEKTOB;

(hopMUpOBaTH HAY4YHBIA THIT MBINUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOUCBBIMH IOHATUSIMU U
METOIaMU;

CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/Ia4K B 00Pa30BaTEIbHOMN NEATEIBPHOCTH U JKU3HEHHBIX CUTYalIHsX;

BBISIBIISITh MTPUUUHHO-CIICJICTBEHHBIC CBSI3U U aKTyalIM3UPOBATH 3a/auy, BBIABUTATh TUIIOTE3y €€ pelICHHUS,
HaXOJINTh apTyYMEHTHI JUIS TOKA3aTeIbCTBA CBOMX YTBEP KICHUM, 3a1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHaJIM3UPOBATh MOJIYICHHBIE B XOC PEIICHUS 3aa9d Pe3yIbTaThl, KPUTHUECKH OIEHUBATH MX TIOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MCHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIUSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTB/IATh IICJICHANIPABICHHBINA MMOMCK MEPEHOCAa CPEACTB U CIIOCOOOB NEHCTBHS B MHPO(PECCHOHAIBHYIO
cpeny;

YMETh IIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U IPAKTUYECKYIO 00aCTH )KU3HEIEATCIIEHOCTH;

YMETh UHTCTPUPOBATh 3HAHUSA U3 PAa3HBIX ITPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC HIICH, TIpEIaraTh OPUTHHAIBHBIC TIOMXOIBI W PEIICHWS, CTaBUTH MPOOJIEMBI W 3aJadyw,
JIOTTYCKAIOLIUE allbTepPHATUBHBIC PELICHUS.

3) pa6ora c uHpopManmeii:

OPHMEHTHPOBATHCS B PA3IMUHBIX MCTOUHUKAX HHGOpMAIUK (TEKCTe y4COHOI'o MOCOOUs, Hay4YHO-TIOMYJIIPHON
JTUTEepaType, OHOJOTHMYECKHUX CIIOBapsAX W CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B UHTepHeTe),
aHAIM3UPOBATH UHPOPMAIIMIO PA3INYHBIX BUAOB M (HOPM MPEACTABICHHS, KPUTUICCKH OIICHUBAThH €€ JTOCTOBEPHOCTH
1 HETIPOTUBOPEUYHBOCTE;

(hopMyJIMpPOBaTh 3alpPOChl M IPUMEHATH pa3IMYHbBIE METOIbI IIPH IIOMCKE M O0TOOpe OHOJOrHYeCcKOi
uHpOpMAIUH, HEOOXOAUMOH ISl BHITIOTHEHUS YICOHBIX 3a/1a4;



MpPHOOpETaTh OMBIT HCIIONB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH
KyJBTYPY aKTUBHOTO UCTIONIB30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANBbHYIO (GOpPMY IMpEACTaBICHHS OHOJOrHYecKoil MHGOpMAIUU (CXEMBI,
rpaduKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPENICTBA MPHU paboTe ¢ OMoIoruveckoi mHpopmanuen: IpuMEHSTh
XUMAYeCKHe, (QHU3MYeCKHe W MaTeMaTHYeCKWe 3HAKHM W CHMBOJIBI, (OpPMYJbI, ab0peBUaTypy, HOMEHKIATYPY,
MCTIOJIB30BaTh U MPE0OPA30BBIBATH 3HAKOBO-CHMBOINYECKIE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3alUTHI HH(POpMaIuu, HH(HOPMAIIMOHHON 0€30TIaCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH JIe/iCTBHSIMU:

1) o0menue:

OCYIIECTBIATh KOMMYHHKAIIUH BO BCeX cepax >KW3HU, aKTUBHO YYaCTBOBATh B JUAJIOTE MM JUCKYCCHUHU IO
CYIIECTBY 00CyXmaeMoil TeMbl (YMEHHE 3aJ]aBaTh BOMPOCHI, BHICKA3bIBATH CYXKJICHUS OTHOCUTEIHHO BBIMTOJHEHUS
mpeIaracMoi 3aJadd, yYUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH IO3WIMH JPYTHX YYaCTHUKOB [IHANOTa WIIH
TINCKYCCHH);

pacno3HaBaTh HEBEpOAbHBIC CPEACTBA OOIICHWS, ITOHMMATh 3HAYCHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBCHHS KOH(DJTUKTHBIX CUTYallUH, YMETh CMATYATh KOH(IIUKTHI U BECTH IIEPETOBOPHL;

BIIQJIETh PA3IMYHBIMUA CIIOCOOAMH OOIIEHHS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHHs APYTUX IIFOJeH,
MPOSIBIATH YBAXKUTEIHHOE OTHOIIIEHUE K COOSCEAHUKY U B KOPPEKTHOU popme (hopMyIIMpoBaTh CBOU BO3PAKECHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMecTHAsA eATeJbHOCTh:

MOHMMAaTh W WCHOJB30BAaTh NPEUMYIIECTBA KOMAaHAHON W WHAWBUAYyalbHOH pabOTBl TpU pEIICHUH
OMoIOrMUecKoil mpoOIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh TPUMEHEHHS TPYIIOBBIX (DOPM B3aHUMOJCHCTBUS IIPH
pelIeHrnd YIeOHOM 3a1auH;

BBIOMPATh TEMATHKy U METOABI COBMECTHBIX ACHCTBHM C yIETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH Ka)KI0TO
YJICHA KOJUICKTHBA,

NpUHUMATh LETU COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH NCUCTBUS IO €&
JMOCTIDKCHHIO: COCTABJIATH IUIAH MEWCTBHMA, pacHpeneisiTh pPoOJd ¢ YIETOM MHEHHH YYaCTHHUKOB, OOCYXTaTh
Pe3yNbTaThl COBMECTHOM Pa0OTHI,

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOT0 yYaCTHHKA KOMaHbl B OOINMUN PE3yNbTaT MO pa3paboTaHHBEIM
KPUTEPHUSIM;

mpeiaraTb HOBBIE TPOEKTHI, OIEHUBATh HJEH C TO3WIWN HOBH3HBI, OPUTHHAIBHOCTH, TPAKTHIECKOMH
3HAYUMOCTH;

OCYIIECTBIISTh MO3UTUBHOE CTPATETHUECKOE MOBEACHNWE B PA3NWYHBIX CHTYAIUAX, MPOSBISATH TBOPUECTBO H
BOOOpakeHHE, OBITh HHUITMATHBHBIM.

OBiaieHHe YHUBEPCAIBHBIMHU PEryJIATUBHBIMU T€HCTBUSAMMU:

1) camoopranmsanus:

WCTIOJIb30BaTh OMOJIOTWYECKHE 3HAHUS /ISl BBISBICHHS MPOOJIEM M WX pPEUIeHHWS B JKHU3HEHHBIX M YYeOHBIX
CUTYaIusX;

BEIOMpAaTh Ha OCHOBE OWOJIOTMYECKHX 3HAHWUHU IENIEBBIC M CMBICIIOBHIC YCTAHOBKH B CBOHMX JCHCTBUAX U
MOCTYTKaX MO0 OTHOIICHHUIO K KUBOW MPUPOJIE, CBOEMY 37J0OPOBBIO M 3I0POBBIO OKPY KAIOIIHNX;

CaMOCTOSITENTFHO ~ OCYIIECTBIIATH IIO3HABATENBHYIO JIEATENBHOCTD, BBIABIATH IPOOJIEMBI, CTaBUTh W
(hopMyMpoBaTHL COOCTBEHHEIC 3a/1a4M B 00pa30BaTEeIbHOMN NCATEIBPHOCTH U )KH3HCHHBIX CUTYAIUX;

CaMOCTOSITENILHO COCTaBIATh IIAH PEIICHUS NPOOJIeMBI C YYETOM HMEIOUIMXCSA PEeCypCoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U MPEANIOUTECHUIA;

JIaBaTh OIEHKY HOBBIM CUTYAIUIM;

pacumpsTh paMK{ Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHIA;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH IPHOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO ¥ TIPOSBICHHUIO IMIMPOKOW 3PY/IUIIMH B PA3HBIX 00JIACTIX 3HAHUMA, TIOCTOSHHO
MTOBBINIATE CBOM 00pa30BaTEIHHBIA U KYIBTYPHBIA YPOBEHbD.

2) caMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBEIM CHUTyaIlUsiM, BHOCHTH KOPPEKTHBBI B JICSATCIHHOCTh, OIICHUBATh COOTBETCTBHUC
PEe3yIbTATOB LICIISM;

BJIa/IETh HAaBBIKAMH TIO3HABATEIHHON pe(IeKCHH KaK OCO3HAHMSA COBEPIIAEMBIX JEUCTBUH M MBICITUTEIBHBIX
MPOIECCOB, WX PE3YyJIbTaTOB M OCHOBAHWM, WCIOJB30BATh MPUEMBI pedUIeKCHH s OICHKH CHUTYyalliH, BBIOOpa
BEPHOTO PEILICHUS;

YMETh OIICHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEIIECHUS 110 X CHIKEHHIO;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3€E PE3yIbTATOB JAEATEIHHOCTH;

3) npuHsATHE ce0s U APYrUx:

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3yIbTATOB JAEATEIHHOCTH,



NpU3HABaTh CBOE MPaBO U MPABO IPYTUX Ha OIINOKH;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP € TIO3UILMH APYTOrO YEIOBEKA.

HPEJMETHBIE PE3YJIbTATbBI

[IpenmetHrie pesynpTaTel ocBoeHusi nporpammbel COO mo Owosornu Ha ©0a30BOM YPOBHE BKIIOYAIOT
cnenuguueckue st yaeOHoro npeaMeTa «buonorusy HayyHble 3HaHUS, YMEHHS U CIIOCOOBI ACWCTBHUMA 10 OCBOSHHIO,
UHTEPIIPETAMA U TPEOOPA30BAHUIO 3HAHWHN, BHUJBI JICATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHWS U MPUMEHEHHIO
3HAHUH B Pa3IMYHBIX YUCOHBIX CUTYAIHSX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ OMonorueil. B
nporpaMMe MpeIMeTHBIC Pe3yIbTaThl MPEACTaBICHBI TI0 roJlaM 00yYeHHS.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS YUeOHOTO npeaMera «bruonorus» ¢ 10 knacce NOIKHBI OTPAKATh:

c(OpMHUPOBAHHOCTh 3HAHWH O MecTe W PONU OWOJOTMU B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B
(hOopMHpPOBaHUHN COBPEMEHHOW ECTECTBEHHO-HAYYHOH KapTHHBI MHUpa M HAYYHOTO MHPOBO33PCHHUS, O BKIAAe
poccuiickuX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMONOTHH, (PYHKIIMOHAILHON IPaMOTHOCTH YE€JIOBEKA JJIs
pelleHHs )KU3HEHHBIX 33134,

YMEHHE DPACKphIBaTh COJCpKaHHEe OWONOTHMYECKMX TEPMUHOB M TIOHSTHH: JKH3Hb, KIIETKA, OPTaHH3M,
MeTaboau3M (0OOMEH BEIIECTB M TpeBpallleHHe SHEPruH), TOMeocTas (CaMoperyisinus), YpOBHEBas OpraHU3alys
JKUBBIX CUCTEM, CAMOBOCITPOM3BEICHHE (PETPOIYKIINS ), HACTEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHUE M3JIarath OHMOJIOTHUECKUE TEOpHH (KIETOYHAs, XpPOMOCOMHAs, MYTAaIlOHHAs, ICHTpajbHAs JOrMa
MOJIEKYJISIpHOM Ononorun), 3akonsl (I'. Mengens, T. Moprana, H. W. BaBunosa) u y4enus (0 HeHTpax MHOT00Opa3us
U TPOMCXOXKICHHUSA KyIbTypHbIX pacteHuid H. WM. BaBuiosa), ompeaensiTe IpaHHULBl UX HPUMEHUMOCTH K YKHBBIM
cucTeMam;

YMEHHE BIIAJETh METOJAaMH HAy4YHOTO IMO3HAHWS B OMOJIOTHH: HAONIOJACHHUE M ONMCAHHE >KUBBIX CHCTEM,
NpOLIECCOB M SIBJICHWH, OpraHu3alisi W TMPOBEACHHE OMOJOTMYECKOTO DJKCIEPUMEHTA, BBIABIDKEHHE THIOTE3BI,
BBISIBIICHHE 3aBUCUMOCTH MEXJY HCCIEIyeMbIMH BEIWYHHAMH, OOBSICHEHHE TIIONyYCHHBIX pE3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX TIOHSATHH, TEOpPUH W 3aKOHOB, YMEHHE JieJaTh BBIBOJBI Ha OCHOBAaHHWH MOJTYYEHHBIX
pEe3yIbTATOB;

YMEHHUE BBIIENATh CYNICCTBEHHBIC MPU3HAKU BHUPYCOB, KIETOK NMPOKAPHOT M DYKAPHOT, OJHOKIICTOYHBIX W
MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHA BEIIECTB M IPEBPAIICHUS JSHEPTHH B KIIETKE,
(doTocuHTE3a, IIACTHYECKOTO M DJHEPreTHYEecKOro oOMeHa, XEMOCHHTe3a, MHTO03a, MeHo03a, OIJIOZOTBOPEHHUS,
Pa3MHOKEHUS], UHANBUAYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTEeHE3);

YMEHUE TPUMEHSTHh IMONYYCHHBIC 3HAHHS JJIi OOBSCHEHUS OWOJOTHMYECKMX TPOIECCOB W SBICHUH, JUIS
NPUHATHS IPAKTHYECKUX PELICHUH B MOBCEIHEBHOM KU3HH C 1IeNbI0 00ecriedeHns: 0e30MacHOCTH CBOETO 310POBbS U
3I0POBbS OKPYKAIOIIUX JIIOJEH, COOMIOACHUS HOPM TIPaMOTHOTO TOBEIEHHS B OKPYXAaOLIed NpUPOAHOW cpeje,
MOHUMaHHE HEOOXOJUMOCTH HCIONB30BaHMS JIOCTH)KEHUH COBPEMEHHON OHOJIOTHM ¥ OWOTEXHOJOTHH JUIs
paIMOHATBHOTO MPUPOJIOTIONE30BAHNS;

YMEHHE pelIaTh dJIEMEHTapHbIE TeHETHUECKUE 33/a4d Ha MOHO- M JAUTHOPHAHOE CKpEIIMBaHME, CLEIICHHOEe
HACIIeIOBAHUE, COCTABISITH CXEMBl MOHOTHOPHIIHOTO CKPEIUBAHUS JUIS TIPEJICKA3aHMs HacleJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH Ja0OpaTOpPHBIE M MPaKTHYECKHE padOThl, COOMIOAATh MpaBuia Ipu paboTe ¢ y4eOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh W HHTEPIPETHPOBATh HHGOpMAIMIO OHOJOTHYECKOTO —COJCpIKaHMS,
BKIIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHHS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeJCcTBa MaccOBOM HH(pOpMAINH, HAYYHO-
NOMYJSIPHBIE  MaTepHaibl), JTUYECKHE AacleKThl COBPEMEHHBIX HCCIEJAOBaHWH B OHOJOrMM, METULIMHE,
OHMOTEXHOJIOTHH;

yYMEHHE CO3/IaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHHMS, 0000111as OHOJIOrHUECKY0 HHPOPMAIIUIO
13 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIB30BaTh MOHATHIHBIN ammnapat OMOI0THH.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTo npeamera «bruonorus» ¢ 11 knacce HOIKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MecTe W PONK OWOJOTMU B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B
(hOopMHpPOBaHUHN COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTHHBI MHUpa M HAYYHOTO MHPOBO33PCHHUS, O BKIIAe
poccuiicKuX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMONOTHH, (PYHKIIMOHAILHON IPaMOTHOCTH YE€JIOBEKA JJIs
pelleHHs )KU3HEHHBIX 33134,

YMEHHE pPACKPBIBATh COJICPKAHUEC OHMOJNOTHUYECKHUX TEPMHUHOB M TOHSATHH: BHJ, TOMYJSIHSA, TCHOPOH],
9BOJIIOLMS, JBWXKYIIME CHIBl ((aKTOpbI) 3BOJIIOLUUH, NPHUCIOCOOICHHOCT, OPraHU3MOB, BHI000pa30OBaHUE,
JKOJIOTHYECKHE (AKTOPBI, DKOCHUCTEMA, MPOJYICHTHI, KOHCYMEHTHI, PEIYLECHThI, IIEMH IMUTAHUS, SKOJOTHYECKAs
nupaMuaa, OHoreoreHo3, ornochepa;

YMEHHE H3JlaraTh OuoJorudyeckue Teopuu (dBojronuonHas Teopusi Y. [lapBuHa, CHHTETHYECKas TeOpus
9BOJIIOLNHN), 3aKOHBI 1 3aKOHOMEpHOCTH (3aponbiieBoro cxoactsa K. M. Bapa, uepenoBanust r1aBHBIX HapaBieHUN U
myteit asBomommu A. H. CeseprioBa, yuenus o Oumochepe B. W. BepHanckoro), ompenemsiTh TpaHHUIBI WX
MPUMEHUMOCTH K KHBBIM CUCTEMAaM;



YMEHHE BIIAJAETh METOJAaMH HAy4YHOTO IMO3HAHWS B OMOJIOTHH: HAONIOJACHHUE M OINMCAHHE >KUBBIX CHCTEM,
NpOLIECCOB M SIBJICHWH, OpraHu3alisi W TMPOBEACHHE OWOJOTMYECKOTO DKCIEPUMEHTA, BBIABIDKEHHE THIOTE3BI,
BBISIBIICHHE 3aBUCUMOCTH MEXJY HCCIEIyeMbIMH BEIWYHHAMH, OOBSICHEHHE TIONyYCHHBIX pE3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX TIOHSATHH, TEOpPUH W 3aKOHOB, YMEHHE JieJaTh BBIBOJBI Ha OCHOBAaHHWW MOJTYYEHHBIX
pEe3yIbTATOB;

YMEHHE BBLICISITh CYIIECTBCHHBIC TPU3HAKH CTPOCHUS OWOJOTHMYECKMX OOBEKTOB: BHWJIOB, MOIYJISIIHIA,
MPOJIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTEOIICHO30B U 3KOCUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO O0TOOpa, BHO000pa30BaHMs, MPUCIOCOOJEHHOCTH OpPraHU3MOB, ACHUCTBHS
9KOJIOTHUECKUX (PaKTOPOB HA OpraHU3MBI, MEPEHOCa BELIECTB M MOTOKA YHEPTUH B HKOCHCTEMAX, aHTPOIOTCHHBIX
U3MEHEHHUH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPyTrOBOPOTA BEIIECTB M OMOTEOXUMHUYECKHX IUKIIOB B Onochepe;

YMEHHE TPHUMEHSTH MOJNYYCHHBbIE 3HAHMS IS OOBSCHEHUS OWOJOTHMYECKHX IPOLECCOB W SBICHUH, IS
NPUHATHS IPAKTHYECKUX PELICHUH B MOBCEIHEBHOM KU3HH C 1IeNIbI0 00ecriedeHns: 0e30MacHOCTH CBOETO 310POBbS U
3JIOPOBbS OKPYKAIOIIUX JIFOJIEH, COOMIOJEHUS] HOPM TI'PaMOTHOTO IOBEJICHHS B OKPYXAOIeH NpPUPOJHOW cpeje,
NMOHUMaHHE HEOOXOIUMOCTH HCIIONB30BAHUS  JIOCTMDKEHWH COBPEMEHHOW OWOJIOTHHM JJIsi  PalMOHAIBHOTO
MPUPOAOTIONB30BAHHUS;

YMEHHE PelIaTh dJIEMEHTapHbIe OMOJOTHYECKUe 3a7adyH, COCTABIATH CXEMbI MIEPEHOCA BELIECTB U SHEPIUU B
9KOCHCTEeMax (IICTIH MUTAHNSA);

YMEHHUE BBIMOJHATH J1a0OpaTOpHBIE M MPaKTHYeCKHe padOThl, COOMI0AATh MpaBuia Ipu paboTe ¢ y4eOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh W HHTEPIPETHPOBATh HHGOpMAIMIO OHOJOTHYECKOTO —COJCPIKaHMUS,
BKIIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHHS W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeJcTBa MaccOBOM HH(pOpMAIUH, HAYYHO-
NOMYJISIPHBIE MaTepHaibl), pacCMaTPUBATh TI00ATBHBIE YKOJIOTHYECKHE MPOOIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHHS, 0000111as OHOJIOrHUECKY0 HHPOPMAIIUIO
U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCTIOIB30BaTh MOHATUHHBIN amnmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo 4acoB JJ1eKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NMPOrpamMMal Bcero Kontpoabueie  Ipaktuieckue o0pa3oBaTeJibHbIE
padoThI padoTbI pecypesI
Bubnmoreka [IOK
! buosiorus Kak HayKa 2 0.5 https://m.edscl)_E).ru/7f4 1¢292
2 JKvBBIE CHCTEMBI M UX OpTaHU3aIIH 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUH COCTAaB U CTPOCHHUE KIETKH 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
Bubmoreka [TOK
4 JKuznenesTenbHOCTh KIETKU 6 https://m.e dS(I)_E).ru 17£41292
5 Pa3zMHOXeHME U MHAMBUIYATLHOE PAa3BUTUE 5 1 Bubnroreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U H3MEHIHUBOCTD ] 15 bubmuorexa IIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 Bubnmoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpems 1 bubmorexa OK
https://m.edsoo.ru/7f41¢292
OBIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 4




11 KJIACC

KoanvecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM (uu¢posbie)
Ne n/m NporpaMmMsl Bcero Kontpoabueie | Ipakruieckue odpa3oBaTe/ibHbIe
padoThI padoThI pecype
bubmuorexa LJOK
! OBOJIOUMOHHA GHONIOTHA ? ! https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 Bubnuroreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmoreka [IOK
3 OpranusMb u OKpy>kaiomas cpeia > ! https://m.edsoo.ru/7f41cc74
4 CooG 9 Bubnmorexa [IOK
0001IeCTBa ¥ HKOJIOTHYECKHE CHCTEMBI https://m.edsoo.ru/7f41ccT4
5 P BHOE BDEMSL ) Bubnmorexa [IOK
3CpBHOC Bpe https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB T10 TTPOTPAMME 34 0 2.5







MHOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoanuecTBO 4yacoB Jata JyekTpoHHbIE HUGPOBbIE
u/n Tema ypoka Beero Kontpoabusie  IIpakTnyeckue w3yaeHus o0pasoBaTeJbHbIE
padoTbI padoThI pecypcbl
bubmmorexa [IOK
1 Buonorus B cuctemMe Hayk 1 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e632a
MeTo/ibl TO3HaHMS )KUBOM TpUpoIbl. [TpakTuueckas

2 pabota Ne 1 «/Mcnonp30BaHHe pa3IHYHBIX METOAOB MPH 1 0.5 }1?3651/(;;?(;15(]){)2};/8 6306122
M3YYCHUU OMOJIOTHYECKUX OOBEKTOBY ps:iam. *

bubmmoreka [IOK

3 buonornueckne CUHCTEMBI, TTPOIIECCHl M NX U3YICHHE 1 https://m.edsoo.ru/863e6564

4 XuMudeckuil coctaB KieTku. Boga u MuHepaibHbIe 1 Bubmumoreka [TOK
COTH https://m.edsoo.ru/863e674e

5 Benxu. CocraB u cTpoeHue OeIKOB 1 Eggg%ﬁegioﬁm 63672
DepMeHTH — OUOTOTUYECKHE KaTaIn3aTOPbI.

6 Jlabopatopnas padota Ne 1 «M3yueHne KaTaTUTHIECKOM 1 05 Bubmumoreka [TOK
aKTUBHOCTU ()epMEHTOB (Ha MpUMepe aMUIIa3bl WIn ' https://m.edso0o.ru/863e6b72
KaTaJia3bl)»

bubmuorexa IJOK

7 YTAeBOEL. JIHIHE! ! https://m.eds00.ru/863e6870

8 Hyxneunossie kucnotsl. ATO 1 Egsg‘?ﬁee?sioriﬁ 63c6d5¢

9 Hctopuda u meToibl u3yueHud kietku. Knetounas 1 Bubnuroreka [IOK
Teopus https://m.edsoo.ru/863e6e88

10 KieTka xak 11e1ocTHast )KMBasi CHCTEMA 1
Crtpoenne sykapuoTudeckoi kiuetku. JlaboparopHas

N Bubnmnoreka [IOK

11 pabota Ne 2 «U3yueHue CTPOCHHS KJIETOK PACTCHHI, 1 05 https://m.eds0o.ru/863e6£H0
JKUBOTHBIX, TPHOOB M OaKTEpUil IO MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpenapaTax U X OMUCaHUE» — -

bubmmorexa [IOK

12 OOMeH BellecTB UiId META00IHU3M 1 https://m.edsoo.ru/863e766¢

bubmuorexa IIOK

13 PorocunTes. Xemocuures ! https://m.eds00.ru/863e7c98

. bubmuorexa LIOK
14 Ouepreruteciuii oomen ! https://m.edsoo.ru/863e7aae
15 JKuznenusiit nukn kinetku. Jlenenue kinetku. Muros. 1 0.5 Bubnmorexa [JOK




Jlaboparophas padora Ne 3 «HabnroneHue Mutos3a B
KJIETKaX KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

https://m.edsoo.ru/863e¢7dc4

16 buocunTes Oenka. Peakiust MAaTpUIHOTO CHHTE3a bubmmorexa HOK
' https://m.edsoo.ru/863e796¢
bubmmorexa [IOK

17 Tpancasuus — buocunres benka https://m.edso0o.ru/863e¢796¢

18 HexkneTounsle poOpMBI )KH3HU — BUPYCHI bubmorexa HOK

https://m.eds00.ru/863e7540
bubmuorexa IJOK

19 dopMBI pa3MHOKECHHST OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e83 1e
N Bubnmnorexa [IOK

20 Metios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.

71 Omnonoreopenue. JlaboparopHast pabora Ne 4 0.5 Bubmoreka [TOK
«W3y4eHne cTpoeHUs MOJIOBBIX KJIETOK HA TOTOBBIX ' https://m.eds00.ru/863e81b6
MUKpOIIpenapaTax»

22 WHnnBHuIyaibHOE Pa3BUTHE OPTaHU3MOB bubmorexa HOK

https://m.edsoo.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEJCTBEHHOCTH H Bubmumoreka [TOK
W3MEHYHUBOCTH https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACJICJOBaHUS IPU3HAKOB. Bubnmnorexa [IOK
MoOHOTrHOPHIHOE CKPEIUBAHUE https://m.eds00.ru/863¢8878

25 JurnbpuaHoe ckpenuBanye. 3aKOH HE3aBUCUMOTO Bubnunoreka [IOK
HACJIeI0OBaHUS ITPU3HAKOB https://m.edso0.ru/863e¢89a4
CrermieHHOE HaclieJoBaHUE MPU3HAKOB. JlabopaTopHast

26 pabota Ne 5 «3yueHne pe3yabTaTOB MOHOTUOPUIHOTO 05 Bubnmnorexa [IOK
W TUTHOPUAHOTO CKPELIMBaHUS y Jp030(HiIbl HA ' https://m.edso00.1ru/863e8c60
TOTOBBIX MHKPOITpEapaTax»

27 I'eneTuka mona. HacnenoBanue npu3HaKkoB, CLECIUICHHBIX bubmmorexa [IOK
C TI0JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAss H3MEHYUBOCTb.

73 JlabopartopHas pabota Ne 6. M3yuenue 05 Bubnunoreka [IOK
MOJIU(PHUKAINOHHONW N3MEHYMBOCTH, TIOCTPOCHHE ' https://m.edsoo.ru/863e8efe
BapUaIMOHHOTO Psijla ¥ BapUALlUOHHOW KPUBOII»

| e s lebepmoas peor 0 B LOK

c ' https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»
30 ['eneTnka yemoBeka Bubnmoreka [JOK




https://m.edso0.ru/863e8d78

PesepBHblii ypok. O000IIIEHHE TI0 TEME

31 «HacnencTBeHHOCTS M1 HI3MEHYMBOCTH OPTaHU3MOB) !
32 Cenexuus kKak HayKa U Ipolece 1 butmorexa LIOK
https://m.eds00.ru/863e¢9214
33 MeTo/ibl M AOCTHXKEHUS CENEKIIMU PaCTeHUN 1 1 Bubnunoreka [IOK
JKUBOTHBIX https://m.edsoo0.ru/863¢9214
34 buoTtexHomorus Kak OTpacih MPOU3BOJICTBA 1 bubmmoreia HOK
https://m.eds00.ru/863e9336
OBIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34




11 KJIACC

KosnuecTBO Yyacon

DJIeKTPOHHBbIE I (PPOBBIE

Ne Tema ypoka K II Aara oOpa3oBaTeJbHBIE
n/m yp Beero OHTPOJILHBIE PaKTHYeCcKHe W3yueHus |Y
padoTbI padoThI pecypcbl
1 DBOIIIOIIHS ¥ METOBI €€ N3yICHHS 1 bubmorexa HOK
H A Y https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS NPEACTaBICHUI 00 3BOIIOLUN 1 bubmorexa HOK
pHAp pea H https://m.eds00.ru/863¢9570
bubmmorexa [IOK
3 Mukpossomoms ! https://m.edsoo.ru/863e9cle
4 monoa. Naboparopwon padora Ne 1 «Cpapnee | 03 Bufmorera LIOK
L. patopHas p - P ' https://m.edsoo.ru/863e99c6
BHJIOB 110 MOP(OJOTHUESCKOMY KPUTEPHUIO)
5 JIBrxytuie cHiThI (JIeMEeHTapHBIC (PAKTOPHI) dBOIOITHN 1 bubmmoreia HOK
yit p p H https://m.edsoo.ru/863e9da4
. Bubmumorexa [TOK
6 EctectBeHHBI 0TOOP U €ro HopMbI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOMIIONNN: TIPUCTIOCOOJIEHHOCTh
7 OpraHu3MoOB U Bua000Opa3oBanue. JlaboparopHas padora 1 0.5 Bubnunoreka [IOK
Ne 2 «Onucanue NPUCIOCOOIEHHOCTH OpraHu3Ma U €€ ' https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKTepa»
8 Hamnpasnenus u myT MaKpO3BOJTIOIHH 1 bubmmoreia HOK
p Y P H https://m.edsoo.ru/863e9cle
9 HeobpatnMocTs 3BOITIOIHH 1
10 WcTopus xxu3Hu Ha 3emiie U METOABI €€ N3y4eHUs 1
11 I'unoTespl MPOUCXOXKICHHS )KU3HHA Ha 3eMiie 1 bubimorexa LHOK
p A https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3emiie 1O 3paM U Iepruoaam 1 buGimorexa LIOK
p PHOA https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITbI YBOJIOIMN PACTHTEILHOTO U
13 JKUBOTHOTO Mupa. [IpakTrueckas pabora Ne 1 1 05 Bubmumoreka [TOK
«M3yueHre NCKOMAEMbIX OCTATKOB PACTCHHH U ’ https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUICKITHSIX
14 CoBpeMeHHas CUCTEMa OPraHMYEeCKOTO MUpa 1 buGimorexa LHOK
P P P https://m.edsoo.ru/863¢a48¢
bubmuorexa IJOK
15 DBOITIOIHS YeJIOBEKa (AaHTPOTIOTEHE?) 1 https.//m.edsoo.ru/863eac2e
16 Jemxyiue cuibl (pakTopbl) aHTPOIIOreHE3a 1 bubmoreia HOK

https://m.edsoo.ru/863ead44




17 OCHOBHBIE CTaIMH IBOJIOIMN YEIOBEKa 1
18 UYenoBedeckue pac OJIHbIE aJanTa eJoBeKa 1 bubmorexa [IOK
JIOBEHCCKHE PACHL H TIPHPOJIHBIC a/IATITAIIIH HEIOBCK https://m.edsoo.ru/863eaca2
19 Pezepsubiii ypok. O6001eH#e 1o Teme 1
«BO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMIey
20 DKOJIOTHS KaK HayKa 1
bubmmorexa [IOK
21 Cpenpl 00MTaHUSA U SKOJIOTHYSCKUE (PaKTOPhI 1 https-//m.edsoo.ru/863eafec
AbuoTtnyeckue paxtopsl. JlabopaTopHas padota Ne 3.
2 «Mopdonoruueckue 0COOEHHOCTH PACTCHHUH U3 Pa3HbBIX 1 0.5 Bubnroreka [IOK
MecT oOutanus». Jlabopatopnas padora Ne 4. «Bausnue ' https://m.edsoo.ru/863eb10e
CBETa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa»
bubmmorexa [IOK
23 bromeckue paxroprt ! https://m.edsoo.ru/863eb348
DKOJOTMYECKUE XaPaKTSPUCTHKH TTOTYJIISIIHH.
24 [Ipaxtrueckas padora Ne 2 «Iloacd€r mImoTHOCTH 1 0.5
MOMYJISIMKA Pa3HbIX BUJIOB PACTCHUIN
bubmuorexa IJOK
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 1 https://m.eds0o.ru/863ebd6a
bubmmoreka [IOK
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 https:/m.edsoo.ru/863ebd6a
27 OCHOBHBIC MMOKA3aTEIN YKOCUCTEMBI. DKOJIOTHUECKHE 1 Bubnmoreka [IOK
nupamunel. CBoiicTBa sKocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI 1
29 AHTpONOTEHHBIE 3KOCUCTEMBI 1
bubmuorexa IJOK
30 Buocdepa — rnodanphas skocuctemMa 3eMin 1 https://m.edsoo.ru/863ebbse
bubmuorexa IIOK
31 3aKOHOMEPHOCTH CYyIIECTBOBaHUs Ornochepsl 1 https://m.eds0o.ru/863ebd 16
32 UYenmosedecTBO B Orochepe 3emaun 1
33 CocyuiecTBOBaHUE MPUPOABI U YEIOBEYECTBA 1 bubmmorexa [IOK
ymt PHpOA https://m.edsoo.ru/863ebale
34 Pesepsublii ypok. O6001eHNE TeMbI «Co00I1IecTBa U 1
9KOJIOTHUECKHE CUCTEMBD)
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA

METOJUMYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






