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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTUU TEOPETUUYECKYI0 OCHOBY JIJISt
OTpeJeNIeHUs] MOAXOAOB K (POPMUPOBAHHUIO COJEpKaHHUS Yy4eOHOro mpenMera
«buonorusi»  coctaBwiIM: KOHUentyanbHble mosnokenuss OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, COJAEp>KaHUs, pe3yibTaToB OOYy4YeHHUS W
TpeOOBaHMIA K YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB, MOJOKEHUS 00 00LIUX HEeNsIX U
NPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CpPEIHEro
obmero obpazoBanus B Poccuiickoit denepannu, a TakkKe IOJOXKEHUS O
cnerudurke Ouosiornu, €€ 3HAYCHUH B TTO3HAHUU JKUBOU TIPUPOABI M 00ECTICUeHUN
CYIIIECTBOBAHUS UYeJIOBEYECKOTO 0OmiecTBa. COrjacHO Ha3BaHHBIM TIOJIOKECHHSIM,
OTIpeIeIeHbl OCHOBHBIE (DYHKIIMH ITPOTPaAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T MOpEACTaBICHUE O Ieldax, o0 oOien
CTpaTeTuu OOY4YEHHUS, BOCIHTAHHWS W Pa3BUTHS OOYYAIOMIUXCS CPEACTBAMU
yueOHoro mnpeamera «buonorus», onpenenser o0A3aTENbHOE MNPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleieHue Mo pa3fenaM U TeMawm,
PEKOMEHIyeMYIO TOCJIEI0BATEILHOCTh U3YUYECHHSI YU€OHOro mMarepuaina ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbHOIO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXcs.

B mnporpamme mo Ouoiormm TaKXKe YYUTHIBAIOTCA TPEOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pE3yJbTaTaMm
oOyduenuss B (GOPMHUPOBAHMU OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHOMN
NeSATEeTbHOCTH/YIEOHBIX JEHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJCPIKAHM S
OMOJOrMYecKOro 00pa3oBaHMUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HW3Y4YEHUW OWOJIOTHH, Oyiarojapss 4yeMmy B HeH
MPOCMATPUBAETCA HAMNPABJICHHOCTh Ha pa3BUTUE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUSI, IIEHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, YKOJIOTHYECKOTO MBITIUICHHSI, TIPEJACTABICHUNA O 3I0POBOM
oOpa3e KM3HM U OEpexHbIM OTHOIICHHEM K OKPYKaIOIIEH MNpUPOIHON Cpere.
[ToaToMy Hapsimy ¢ u3ydyeHHEeM OOIIEOMOJOTUYECKUX TEOPHM, a TakKe 3HAHWMA O
CTPOEHUU KUBBIX CHCTEM PA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOTpaMMe IO OMOJIOTUH YJICJICHO BHUMAHHE WCIIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHUI B TIOBCEAHEBHOM KU3HU JJIS PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YHCIE: MPOMUIAKTUKU HACJICIACTBEHHBIX 3a00J€BAaHUN YEJIOBEKAa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
11EJIeCO00Pa3HOTO TOBENICHUS B OKPYXKAIOIICH MPUPOTHOM cpeje, aHamu3a
BIIUSHUSL XO3SHUCTBEHHON NEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE TPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K NIPHUKJIAHON HAIPaBJICHHOCTH
ydaeOHOro npeaMera «bHOJIOTHS» MPOAMKTOBAHO HEOOXOIUMOCTHIO 0OCCIICUCHHUS



YCIIOBHM JUISl PELIEHMS] OJHOW M3 aKTyaJbHBIX 3a]a4 IIKOJIBHOIO OMOJIOrMYECKOro
oOpa3oBaHMs, KOTOpas mpeAmnonaraeT (GopMupoBaHHe y  OO0y4aroumxcs
CIIOCOOHOCTH aJallTUPOBAThC K M3MEHEHUSAM JMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MMpA.

buonorus Ha ypoBHE cpegHEero oOmero oO0pa3oBaHMsS 3aHHUMAET BAXKHOE
mecto. OHa oOecneunBaeT (GopmupoBaHHE Yy OOYdYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacluupsieT U 0000IIaeT 3HaHUS O >KMBOW MpUpPOAE, €€
OTIIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPraHM3alMd W 3BOJIOLMH, CO3MAET
yCIOBUSL . TIO3HAHWsS  3aKOHOB  JKMBOW  HpHUpoOAbI,  (opmMHpoBaHUS
(YHKIIMOHAJIBHONM T'PaMOTHOCTH, HAaBBIKOB 30pOBOro M 0Oe3omacHoro ooOpasza
YKU3HH, DKOJIOTMYECKOr0 MBIIUICHHSI, IEHHOCTHOIO OTHOLIEHUS K >KMBOU IIPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHs UMEET TAK)Ke JJIs PEIIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  oomero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuaromuxcd. M3ydyenre 6nonorun obecneunBaeT yciIoBUs A (OPMHPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAlMOHHBIX W HMH(MOPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET MHTErPAllMM OMOJIOTMYECKHX 3HAHHUUA C
IPEICTaBICHUAMU U3 JPYTUX y4EOHBIX MMPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHble MOJOXKEHHUS O MpEAHA3HAYEHUU Y4YEOHOro MpeaMmeTa
«buonorusi» COCTaBWJIM OCHOBY [UIsl ONPEAENECHHS MNOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEpX aHUs, NPEACTABICHHOIO B MpPOrpaMMe IO
OMOJIOTHH.

Ot60p comepxanusi yueObHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULMHA KYyJIbTYpOCOOOpa3HOro MOAX0/Ad, B COOTBETCTBUU C
KOTOPBIM OO0yd4aromuecs AOJKHbI OCBOUTH 3HAHUS U YMEHHUS, 3HAYUMBbIE [JIS
dbopmupoBaHus 0OIIEH KyJIbTYpbl, OINPEICSAIONINE aJeKBaTHOE TOBEJCHUE
YeJIOBEKa B OKPYIKAOIIEH IPUPOIHON cpesie, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
XKU3HU U TpaKTHUecKol aesrenbHOocTH. Oco0oe MecTo B ATOM CHUCTEME 3HAHHM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPbIE CITYKaT OCHOBOM ISl (HOPMUPOBAHMS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJIOrMYECKOro 00pa30BaHUS.

CTpykTypupoBaHHE cOAEpXaHHs Y4eOHOro MaTepuaiga B Iporpamme IO
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HaHU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE COAepKaTeabHble TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHusM Kak



Oouonoruueckas cucreMa», «CucreMa U MHOTrooOpasue OpraHM4ecKOro MHpPay,
«OBOTIOLUS KUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenusi yue6HOTO mpenmera «buomorus» Ha 06a30BOM YpOBHE —
OBJIaJICHUE  OOYyYaIOIUMHCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid J>KUBBIX CHUCTEM pA3HOrO0 paHra W MpuoOpeTeHrue yMEHUu
UCIIOJI30BaTh 3TH 3HAHUS JJIsl ITPAMOTHBIX JEHCTBUA B OTHOLIEHHMH OOBEKTOB
YKUBOM NIPUPOJIBI U PELIEHUS PA3JINYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1enu u3ydeHus: ydyeoHoro npenmera «buonorus» Ha 0a30BOM
YpOBHE 00€CcreunBaeTCs peleHUEM CIIeYIOIUX 3a/a4:

OCBOCHHME OOYyYaIOIIMMUCS CHCTEMbl 3HAaHUM O OHOJIOTMUECKUX TEOpHsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUiIax, CIyKalluX OCHOBOM
Uil (pOPMUPOBAHUSL TPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpPa3Uu U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHU3ALNH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOIOTHH;

(dopmupoBaHrEe y OOYyYaroOIIMUXCS IMO3HABATENbHBIX, WHTEUIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOILECCE aHAJIM3a JAHHBIX O MYyTSIX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISAJIOB, UACH M TMOJIXOJOB K U3YYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTAHOBJICHHE Yy oOOydarommxcs oOmmed KyJbTypbl, (YHKIIHMOHAJIBLHOU
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATh U OLEHUBATDH SIBJICHUS OKPYKAIOILETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUM M OIbITA, MOJYYEHHBIX MpH
H3y4YeHUH OUOJIOTHH,

¢opMupoBaHue y oOydaroluXcs YMEHUH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUA B MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJOTHI 1 arpoOMOTEXHOIOTUi;

BOCHHTAHUE YOEXKJIEHHOCTH B BO3MOYKHOCTU TO3HAHUS YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS STHYSCKUX
HOPM TP NPOBEJICHUH OMOJIOTMYECKUX UCCIIEA0BAHMI;

OCO3HaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JJI TOBBILIEHUS YpPOBHS
HKOJIOTHYECKOU KYJIbTYpBbI, 1J1s1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCETHEBHON KU3HU JIJIS
OLICHKU TOCJIEICTBUM CBOEU JAEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00J1eBaHU M.

B cucreme cpennero oOmiero oOpasoBanust «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OOSI3aTEIbHBIM Y4€OHBIM MPEIMETOM, BXOJSIIMM B
cocTaB peaMeTHON o0nacTu «EcTecTBEeHHO-HAYUYHbIE PEAMETHDY.



Jlist m3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 0OIIEero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kKak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (GOpMHPOBAaHUM COBPEMEHHOM HAy4yHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTopl TO3HAHMSI KUBOW TPUPOABI (HAOIIOACHUE, YKCIIEPUMEHT, OTFCAHHE,
U3MepeHue, Kiaccuukauus, MOJEIUpOBaHUEe, CTaTUCTUYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, [[x. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NPpaKTHYeCKHUE PAOOTHI:

[Tpaktuueckas pabora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJIOB MPH
U3Y4eHUH OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBbie cUCTEMBbI U UX OPraHU3ALUA.

Kusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT udydeHus ouosnoruu. Oriandue
YKUBBIX CUCTEM OT HEOPTAHUYECKON TPUPOIBI.

CpolicTBa OMOCUCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3aluyd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTAaHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYECKHIT ), OnochepHbIH.

JdemoHncTpanuu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHH OpraHU3allud
YKWBOW MPUPOABD.

O6opynoBanue: mojenb Mojekyisl JIHK.

Tema 3. XuMH4YeCKHl COCTAB M CTPOCHHE KJIETKH.

XUMHAYECKUM COCTAB KIIETKA. XHUMHUYECKHE 3JJIEMEHTBI: MAaKpPOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIECTBA.

OyHKIMM BOJABI W MHUHEPAIBHBIX BEIIECTB B KieTke. I[logaepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHUCIIOTHl. AMHUHOKUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl OCJIKOBOM MOJEKYJbl (TI€pBUYHAS, BTOPUYHAs, TpPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonornueckue
byHKUIHUU OENKOB.



depmeHTHl — Oumosiormdeckue Kartanm3atopel. CtpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuupuyHocts. KodepmeHnTsl. Butamusbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIOK03a, pubo3a W J1e30Kcupudo3a),
nucaxapunpl - (caxaposa, JIaKTo3a) M MoaMcaxapuabl (Kpaxmall, TJUKOIeH,
HeJuT0J03a). buonornueckue GyHKIIUN yTIIEBOIOB.

Jlumunel: TpurmMuepuabl, Gocporunuabl, crepounbl. ['HapodUIHHO-
ruapodoOHble  cBoiicTBa. buonormdeckue QyHkuuu aunugoB. CpaBHEHHE
YTIEBOAOB, OEJIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPTHUH.

Hykneunossie kucinotel: JHK wu PHK. Hykneotuasr — MoHOMEpHI
Hyki1enHOBBIX KucioT. Ctpoenne u ¢pynkuun JIHK. Ctpoenune u ¢pynkuuun PHK.
Buast PHK. AT®: ctpoenune u pyHKiuu.

[{utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOACHCTBHUS
ujei 1 PaKkToB B HAYYHOM MO3HAHUU. METOIbl U3yUYeHUsI KIETKH.

Knerka xak menoctHas xkuBasg cuctema. OOmMe MNPU3HAKK KIIETOK:
3aMKHyTas HapykHas memOpana, mojekyinsl JIHK kak renernueckuii anmapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: JyKapuOTHYeCKass M TpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapUOTHYECKON KieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOW, YXKUBOTHOM U
rpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, MIMKOKAJIUKC, UX
dbynkuuu. [1nazmaruueckas memOpana, e€ coiictBa u pynkuuu. [luronnazma u eé
opraouibl. OgHomemOpanHbie opranouzbl kietku: OIIC, ammapar I'onbmxu,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHJPHH, IUIACTHUJIBI.
[IpoucxoxaeHne MUTOXOHApUN U miactua. Buasl miactun. HememOpaHHbIC
OpraHOUJIbI KJIETKU: PUOOCOMBI, KJICTOYHBIM IIEHTP, IEHTPUOIN, PECHUYKH,
KryTUKU. QYHKIMHA OPraHOMI0OB KJIETKU. BKitoueHus.

Anpo — perynaropHbslii HeHTp kiaeTku. CTpoeHue sapa: saepHas 00oJiouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XHUMUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOIEY.

Tabmuubr u cxemsl: «llepuoamdeckas TabinIla XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHre MOJIEKYJTbI BOJbI», «brocunTes Oenkay, « CTpoeHre MOJIEKYIIbl OelIKay,
«Ctpoenue pepmenta», «Hyxknennossie kucnotel. JJHK», «CTpoeHne MOneKyIibl



AT®», «CtpoeHue 3yKapHOTHUECKON KIIETKN», «CTpOCHUE MKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOoeHUE MNPOKAPUOTHUYECKON KIIETKU,
«CTpoeHue sigpa KIETKN», « YTIeBOAb», «JIumuap.

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJAOBaHUE [JIsi TMPOBEACHUS
HAOJIOICHUM, H3MEPEHMM, HKCIIEPUMEHTOB, MHUKPOMpENapaThl PACTUTENIbHbIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlabopatopHass pabora Ne 1. «M3ydeHue KaTaaIUTUUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajaasbl)y».

JlabopatopHass pabora Ne 2. «lM3ydeHuwe CcTpoeHHs KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hux
OTHUCAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelIecTB, WM MeTa0oIM3M. ACCUMUIAIINS (TJIACTUYECKU 0OMeH) U
JUCCUMWISIIUSA (PHEpreTuuecKkuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIHMM B MOHUMAHUU
MeTadoau3ma.

Tunbel oOMeHa BemecTB: aBTOTpodHbIN U reTepoTpodHbiid. Pois pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBas (a3bl (oTocuHTe3a. Peakuun
dborocunTeza. DPphekTUBHOCTh PoTOCHHTE3A. 3HaUeHHE (HOTOCUHTE3A JI KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMoCHHTE3. XEeMOCHHTE3Upyole O0akTepun. 3HAUCHUE XEMOCHHTE3a IS
JKA3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KIeTKe. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHME OHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue u ero Buabpl. KHCIOpOOHOE OKHUCIEHHE, WA KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dhochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUHYecKoro oOMeHa.

Peakuuum wmarpuuHoro cuHre3a. ['eHermueckas wunHopmanus u JIHK.
Peanuzanusi reHetudeckoil mHdoOpManuu B KieTKe. ['€HETHUeCKHil KOl M €ro
cBoiicTBa. Tpanckpunius — Matpuunbiii cuaTe3 PHK. Tpancnsius — GuocunaTes
Oenka. Otanbl TpaHcisaiuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpyChl. ctopust oTkpeiTus Bupycos (. W.
WBanoBckuit). OCOOGHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, KUBOTHBIX U UYEJIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bo3oyautens CIIM/a.



OOpatHass ~ TpaHCKpHUTIIMsA, peBepraza W uHTerpasza.  lIpodumakrrka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

[Toptpetsl: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oomMeH», «Xmnopomnact», «Potocunrted», «Ctpoenne JJHK»,
«Ctpoenue n pyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, « eHeTHYeCKuii Kooy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: mojenu-anmuinkanuun «¥Yasoenue JHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHHE KIETKN», Mojeb cTpyKTypsl [JTHK.

Tema 5. PazMmHoOKeHMe M HHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTouHblit 1UMKJ, WM >KU3HEHHBIM 1MKN KieTku. MHTepdaza u MuTos.
[Ipoueccrl, mportekatomue B uHTEepdaze. Permnukamus — peaxkius MaTPUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIIL
JunmonaHeli M TAlUIOUJIHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XpOMATHUIBI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHUSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetku — muto3. Cragun muto3a. [Iponeccel, mpoucxonsume Ha
Pa3HbIX CTAAUAX MUTO3a. BHOTOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KIETKU — aromnTo3.

®opMbI pa3MHOKEHUS OPTAaHU3MOB: Oecrojioe U 1mojioBoe. Buabl 6ecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €TI0 3HAYEHUE IS CEJIEKIIHUH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYKSA OT O€CITOI0TO.

Meiio3. Cragun meio3a. IIpoueccel, mpoucxoasiye Ha CTagusix Meiosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cmpicin U
3HAYECHUE MEH03a.

["ameTtoreHe3 — mnpouecc 00pa3oBaHUS TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU M sSiUYHUKU. OOpa3oBaHUE M Pa3BUTUE MOJOBBIX
KJIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEepMaTOreHe3 M OBOICHES.
OcoOEHHOCTH CTPOCHMS SUIEKIETOK H crepMaTo3ousioB. OII0I0TBOPECHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Itanbl YMOPUOHATBHOTO PA3BUTHUSI y MO3BOHOYHBIX KU BOTHBIX:
npoOiieHne, racTpynsnus, opraHoreHes. IloctamOpuoHanibHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAIBHOTO PAa3BUTHUA: TMPSMOE, HempsMoe (JTUYMHOYHOe). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacrenuii. OHTOreHe3 ILBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHcTpanuu:

Tabmumsr u cxembl: «DOpMBI pa3sMHOKEHHSI OPraHuU3MOBY», «JlBoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHu», «BereratnBHOEe pa3MHOXKEHHE
pactenmity, «J/lenenue xkietku Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounsiii uukim», «Pemnmukanua JHK», «Mwuto3y,
«Meriosy, «IIpsiMmoe n HenpsiMoe pa3BUTHEY, «['aMEeTOTeHE3 Y MIICKOIIUTAIOIINX U
yenoBeKa», « OCHOBHBIC CTAJIMU OHTOT'CHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepmMaTo30u1bl
MJICKOTIUTAIOIIETOY, «SHleKIIeTKa MieKonuTarmero», «KapruokuHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEib-alIuiuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYECKUE PA0OTHI:

JlaGoparopuass pabora No 3. «HaGmronenwe muTO3a B KIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass pabora Ne 4. «V3ydeHHe CTpOEHHS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacJieiCTBEHHOCTh M H3MEHYUBOCTH OPraHM3MOB.

[Ipeamer u 3amaun reHeTUKU. VIcTopus pa3BUTUA TeHETUKU. Poib iuToorun
U SMOPHOJIOTUH B CTAHOBJICHHHM TEHETHKU. BKIan poCCHMCKUX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TC€HETHUKHW. MeToapl TeHETHKH (THOPHI0IOTHYECKUH,
UTOT€HETUYECKUNA, MOJIEKYJIAPHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATHs. [ eHeTn4eckass CHMBOJIMKA, UCTIOJb3yeMasl B CXeMaX CKpPEIIMBAHUM.

3aKOHOMEPHOCTU HaCJIe/IOBaHUS MPU3HAKOB, YCTaHOBJICHHbIE I'. MeHaenem.
MonorubpuaHoe CKpenBaHue. 3aKOH €IMHOOOpasus THOPHIOB IIEPBOIO
nokoyieHusi. lIpaBuno gomuHHMpoBaHUs. 3aKOH PACIICIUICHUS IPU3HAKOB.
['unoresa yucrotel ramer. [loJIHOE U HEMOTHOE JOMUHUPOBAHUE .

JurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCMMOIO  HacjieJ0BaHUs
npu3HakoB.  lluToreHernueckne - OCHOBBI  JAUTHOPUIHOTO  CKPEIIUBaHMS.
AHanuzupyouiee ckpenBanne. Vcnonbp30BaHne aHaIM3UPYIOIIEr0 CKPEITMBAHMS
JUJISL OTIPEICSICHHS] TEHOTUIIa OCOOH.

CueruieHHOe  HaclienoBaHue npusHakoB. PabGora T. Moprana mo
CLETUJICHHOMY HAacJe0BaHUIO0 reHOB. HapymeHnue CrerieHrsi TEHOB B pe3yibTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHas TEOpHUs HACIICACTBEHHOCTH. | eHETHUUECKUE KAPTHI.



['enetuka mosia. XpoOMOCOMHOE OMPENEICHHE MoJia. AYyTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['omorameTrnsle W reTreporaMeTHble OpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIECCTBEHHAS U HACIIECICTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIMOHHON U3MEHUUBOCTH. BapualimoHHbIN psii U BapUallMOHHAasi KpUBas.
Hopma peakunu npusHaka. KonmyecTBEHHbIE W KAYECTBEHHbBIC MPU3HAKA U UX
HOopMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHasi, wid TIeHOTHNHMYECKasi, H3MEHYUMBOCTh. KomOMHaTHBHAas
W3MEHYUBOCTh. MeHo3 U TMOJOBOM TMpoIecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTanimonHast u3MeH4InBOCTh. Kimaccuduxariust MyTanuii: TeHHbIE,
XPOMOCOMHbBIE, TeHOMHbIE. HacToTa U mpu4uHbl MyTanuid. MyTtareHHnbie ()akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacleACTBEeHHOU n3mMeHunBocty H. 1. BaBunosa.

BresnepHas HacleICTBEHHOCTh U U3BMEHYUBOCT.

['enernka uyenoBeka. Kapumotun dyenoBeka. OCHOBHBIE METONbI TE€HETHUKHU
YeJIOBeKa: TCHCAIOTHYCCKUM, ONMM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHnHOE ONIPENIECIICHHE r€HOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKE, B TOM YHUCJIE C MOMOIIbIO
[11P-ananu3a. HacnenacTtBeHHble 3a00J¢BaHUS 4YCJIOBEKAa: TE€HHBIC OOJIC3HU,
00JIe3HU C HACJIEACTBEHHOW MPEAPACIONONKEHHOCThIO, XPOMOCOMHBIE OOJE3HH.
Comatnueckne U reHepaThBHble MyTanud. CTBOJIOBbIE KIETKH. |IpuHIMIBI
310pOBOr0 00pa3a KU3HU, TUArHOCTUKHU, TPO(PHUIAKTUKHI U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TCHETHKHU B MIPEJAOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerepuxos, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmumet w cxeMbl:  «MOHOTHOpHIIHOEC  CKpElMBaHHME W €r0
LIUTOTCHETUYECKAsd OCHOBa», «3aKOH pAaCUICIUIEHHUS M €ro IUTOr€HETHYECKAas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpelruBaHUE,
«uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Meio3sy,
«B3anmMonencTBue aJUICIbHBIX TE€HOBY», «l'eHeTndeckue KapThl pPaCcTEHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€eHeTHKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUICHHOTO C TMOoJIoM», «KapuoTUIbl 4YeloBE€Ka U KUBOTHBIX», «Bumsl
W3MEHYUBOCTHY, «MoaudukamonHas W3MeHYUMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarlmoHHasi K3MEHYUBOCTHY.

O6opynoBanue: MoJAeIU-aNmIIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomuHupoBanue», «JurubpumHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W Mukpomnpenapat «/[pozoduna» (Hopma, Myrauuu
(bopMBI KpBUIBEB U OKPACKH TeNa), Tepoapuii «I opox moceBHOM».

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlaGoparopHast padora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTMOPUIHOIO M
JUTUOPUIHOTO CKpPEIIMBAaHUS Y IPO30(HIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlabopaTtopHast paborta Ne 6. «M3yuenrne Moau(UKAIIMOHHON N3MEHYHUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PAJIa U BAPUALIMOHHOW KPUBOINY.

JlaGoparopHast pabora Ne 7. «AHamu3 MyTauuid y Apo30(Quibl Ha TOTOBBIX
MUKpOIIpenapaTax.

ITpaktnueckas pabora Ne 2. «CocraBieHHME U aHaIM3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IIpolLecc. 3apOXkICHHUE CEJNEKIMH U JOMECTUKALHA.
VYuyenue H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKACHHUS M MHOTO0Opasus
KYJbTYpPHBIX pacTeHui. LIEHTpBl NMpOMCXO0KIEHUS NOMAIIHHUX >KUBOTHBIX. CopT,
IOpOJIa, HITAMM.

CoBpeMeHHbIE METObI CeIeKIMU. MaccoBblii M1 MHIMBUIYaIbHBIA OTOOPHI B
CEJICKIMM PACTEHMM M KUBOTHBIX. OlEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHUCTBIX JIMHUIL.
['erepo3uc, wim rudpuaHas cuwia. HepoJCTBEHHOE CKpelMBaHUuE — ayTOPUIMHI.
Otnanénnas rtuOpuauzauuss U e€ ycnexu. VICKycCTBEHHBI MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTHMXKEHUsA CENeKLMM pPACTEHUN, >KUBOTHBIX H
MHUKPOOPIaHU3MOB.

buorexHosorus Kak OTpaciib IPOU3BOJACTBA. ['€HHAs HMH)KEHEpHUsA. OTalbl
co3ganusi pekomOuHantHoM JIHK wm TpancrenHbix opranuzMmoB. Kiierounas
nHKeHepus. Kierounele KyabTypbl. MUKpPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KJiloHHpOBaHKME BBICOKONPOMYKTUBHBIX  CEJIbCKOXO3AWCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M ATHYEeckue  npobimembl. [MO  —  reHeTHYecKu
MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBumos, . B. Muuypun, I'. [. Kapneuenko, M. O.
HBaHoB.

Tabmuiel 1 cxeMbl: Kapra «LIeHTpBI TPOMCXOXKISHUS W MHOT00Opasus
KYJBTYPHBIX pacTeHuin», «[lopoasl qoMamHuX XUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OtnanéHnas rudpuauzanusy, «Padborsl akagemuka M. @. MiBanoBay,
«Jlomummonaus», «OOBEeKTH OnOTEeXHOIOTHNY», «KIIeTOUHbIE KYyIbTYpPHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XPOMOCOMY.

O06opynoBaHuE: MYJISDKH IUIOA0B M KOPHEIIOI0B TUKUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuil «CenbCKOX03IMCTBEHHBIE PACTEHHUS.



JlaGopaTopHble M NpakTU4ecKne padoThbI:

Okckypcuss «OCHOBHBIE METOJABl W JOCTHXKEHHUSI CEJIEKIMU PACTCHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO34WCTBO, J1abopaToOpuio
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASA OUOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUSI HBOJIOLMOHHOW TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiMsiHUE 3BOTIOLMOHHON TEOPUHM HA pa3BUTHE
OHOJIOTHH U APYTHUX HAYK.

CBugerensctBa sBodtonuu. [lasieoHTOIOTHYECKHE: TIOCJIENOBAT€IBHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTMYECKOM JIETONUCH, TMEpeXoHblie (HOPMBI.
buoreorpaduyeckue: cxoacTBO U paziuuue payH u Giop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA U PA3NIMUUig AMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIILHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHbIE,
pyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MYyTeH Yy BCeX
OpraHU3MOB.

OomonuonHas Teopusi Y. JlapBuHa. Ilpennocbuiku BO3HMKHOBEHUS
napBuHU3Ma. JIBMOKyIIME CHIIBI 3BOJIONMK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHUE TMPU OTrPAaHUUYECHHOCTH PECYypCOB, HeOMpeAeiaEHHas U3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Boiroruu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIa U SBOJOLHH.

JIBrkymue cuibl ((pakTopbl) SBOJIIOLUMK BHJIOB B MpUpPOJE. MyTalMOHHBIHI
nporiecC U KOMOMHATUBHAs W3MEHUUBOCTh. [lOMyNSIIIMOHHBIE BOJIHBI M Jpeid
reHoB. M30Js1us U1 MUrparusi.

EctecTBeHHbI1 0TOOp — HampaBigiomuii Qaktop dBoONOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTar »Boitonuu. I[Ipumepst
MPUCIIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl U UaUOadaNTaIUH.

Bunx wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  DPopMbl  IBOMIOINMK:  (UIETUYECKAs, JTUBEPTEeHTHA,
KOHBEPTeHTHas1, mapajuieiabHas. HeoOpaTuMocTh 3BOJIIOIUH.

[IpoucxoxaeHue oT HecHeUUaTIUu3upPOBaHHBIX TpeakoB. [Iporpeccupytrornias
creruanu3anus. AJanTUBHAS paJraIlvsl.

JdemoHcTpanuu:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. /lapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmuib! u cxembl: «Pa3BuTHE opranndeckoro Mupa Ha 3emiie», «3apoIbIiT
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI 32
CyllecTBOBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOrooOpa3zue COpTOB pacTeHHil»,
«MHorooOpasue  mopon  JKUBOTHBIX»,  «[lomymsmum»,  «MyTtanmonHas
U3MEHYUBOCTHY, «ApoMopdo3b», «numoamantanum», «OO0mas aereHepanus,
«/IBmkymue cunbl sBomonun», «Kapra-cxema wapupyra nyremectBus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «I[Ipucrnoco6i1eHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUIEKLHSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAaCKH,
Ha0Op TJIOJIOB U ceMsiH, Koyuiekiusa «lIpuMepnl 3alllUTHBIX MPUCHOCOOTIEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBJICHUS SBOJIOLUN», 00BEMHAS MOJENb
«CTpoeHue roJIOBHOrO MO3ra O3BOHOYHBIX .

buoreorpaguueckas kapta Mupa, KouleKuus «@POpMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX W pacTeHMi», Mojenb ammiukanusa «llepekpéct
XpOMOCOM», BJaXHble Tmpenapathl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpemnapaT «/po3oduna» (Hopma, MmyTtaiuu GoOpMbl KPbUILEB U
OKpPACKH TeJa).

JlaGopaTopHblie U NPpaAKTHYECKHE PA0OTHI:

Jlaboparopuass pabora Ne 1. «CpaBHeHue BUIOB N0 MOPGHOIOTUYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue MpUCIIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTeEpay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE KM3HH HA 3eMuie.

JloHayuHble TPEACTABICHUS O 3apOXKIEHUU >KU3HH. HaydHble TUMOTE3bI
BO3HMKHOBEHUSI JKM3HU Ha 3emiie: aOWOreHe3 M IMaHCIepMusa. XUMHUYecKas
ABOMIOIHUSI. AOUOTEHHBI CHUHTE3 OPraHHMYECKUX BEIECTB M3 HEOPTaHUYECKUX.
DKCHEPUMEHTAIBHOE MOATBEPKACHUE XUMUUYECKON 3BOMOIMU. HavanbHbie HTamnbl
ounonornyeckoit 3Bomonuu. I'munoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM M HMX DBOJIIOIUA.
DopMHUPOBAHUE OCHOBHBIX IPYII KMBBIX OPTAHU3MOB.

PazBuTne xu3Hu Ha 3emuie 1o 3paM u nepuojam. Kartapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa u €€ mepuoabl: KEeMOPHUICKUM,
OPAOBUKCKHH, CHITYPUUCKUI, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »3pa © €€ TepHoabl: MaJCOr€HOBBIA, HEOTCHOBBIN,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTUYECKUX MpoleccoB. OCHOBHbBIE 3Tarlbl
HBOJIFOIIUU PACTHTEILHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBNIEHUE, pACUIBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYeCcKOro MHpa KaK OTpaxkeHHe 3BoJOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTAHU3MOB.

DBOJIIOIMA Y€JIOBEKA. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue npencTaBieHuil o
MPOUCXOKJIECHUHU YeJIoBeKa. MeTollbl u3ydeHHs aHTpororeHeza. CxoacTBa
pa3Inyrs YeJI0OBEKA U KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

JBrwxymue  cuibl  (hakTops) anTponoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTb UM  €CTECTBEHHbIH o0TOOp. OOIIeCTBEeHHbIH 00pa3  KU3HW,
W3TOTOBJICHUE OPYJIUN TPYyAa, MBIILJICHUE, PEUb.

OCHOBHBIE CTAJIMU U BETBU SBOJIOIMH YEJIOBEKA: aBCTPAIONUTEKHU, YemoBek
yMenbi, YenmoBek mnpsaMoxonusuuii, YenoBek HeaHAEpPTaAIbCKUK, YenoBek
pasyMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3ra, 00pa3 XU3HH, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBILIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHass  (PKBaTOpUaibHasi),  MOHITOJIOWHAS
(a3uaTcko-amepukaHckas).  YepTbl  IPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CYHIECTBOBaHUSA. EJMHCTBO YENOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsl: ®@. Pean, JI. ITactep, A. WM. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmmipel 1 cxembl: «BosnukHoBenne CoytHEYHOM cucTeMbl», «PasButue
opraHuuyeckoro mupa», «PactutenpHas kieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CHUCTeMa OPTaHUYECKOro MHUpay,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHHs YEJIOBEKAa M UEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMUECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJOBeKay, «JlpeBHeumme moan», «peBHue nmoam», «llepsbie
COBpPEMEHHBIE JIIOAN», «UenoBeUeCKrue pachh».

O6opynoBanue:  myimspku  «lIpoucxoxnaenue  4denmoBeka»  (OHOCTBI
aBCTPAJIONMUTEKA, IMUTEKAHTPONa, HEAHAEpPTaIblia, KPOMAHBbOHIIA), CJENKU WIIU
W300pKEHUS KaMEHHBIX OpYAW TEPBOOBITHOTO YENOBEKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebsia), TreoXpoHOJorHueckas TaOnuia, KoJuleKiusa «Dopmbl
COXPAHHOCTU UCKOTIAEMBIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ NpaKkTHYeCKHE PadoThI:

[IpakTuueckast padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTEHHU U
YKUBOTHBIX B KOJUIEKIIHSIX).



DKcKypcus «IBOJIONMS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIK KPaeBEeIUECKUI My3€ei).

Tema 3. OpranusMsbl M OKpY:KaloLas cpeaa.

DKOoJOorus KaK HayKa. 3aJau U pa3fenbl SKOJIOTUU. METOIbl KOJIOTMYECKUX
UCCIIENOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOWTaHWS OPraHW3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (daktopel. Krnaccudukaius sKojoruyeckux (HakTopoB:
abnoTuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JleHcTBHE HSKOJOTHUYECKHUX
(GhaKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPUOIU3M.
[Ipucnocobnennst  OpraHu3MOB K  JEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMBl.

buotnueckue (baKkTOpHI. Bunbr OMOTHUYECKUX B3aMO/ICICTBUMN:
KOHKYPEHIUS, XUIIIHUYECTBO, CUMOM03 U ero (opmsl. [lapazurusm, koonepanus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIIU3M,
HEUTpau3M. 3HayeHUE OMOTHYECKHX B3aUMOACHCTBUU MJI1 CYLIECTBOBAHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE ITOKa3aTeld
NOMYJSIUMU: YHUCIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMuka 4ucaeHHOCTH MONYJISALUN U €€ PEeryJIsaLysl.

JdemoHncTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynwe, O. I'ekkerns.

Tabmunpsl u cxembl: kapta «lIpupogusie 30HBI 3eminy», «Cpenbl OOUTaHUS
opranu3zMoBy», «®Portonepuoauzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISUUU UHDY30pUH-TyPenbkn», «IIuiesbie nenm».

JlabopaTopHble M NpaKkTH4ecKne padoThbI:

Jlabopatopnas padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PAaCTeHUN U3
pa3HbIX MECT OOUTAHUSI.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas pabora No 2. «Iloacy€T mIOTHOCTH MOMYJISIIINI Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa M 3K0JI0rHYECKHE CUCTEMBI.

CooOmiecTtBo opraHu3moB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MpOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunbi-momunantel. CBsi3u B
OHOLIEHO3E.

Okonoruueckue cucrembl (IKocuctemsbl). I[loHsitue 00 »dKocucremMe u
ouoreonenoze. DOyHKIMOHAIBHBIE KOMIIOHEHThl 3KOCHCTEMbI: IMPOAYLEHTHI,



KOHCYMEHTBI, PeAayleHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUH B IKOCHCTEME.
Tpoduueckne (muIEeBbIE) YPOBHH JKOCHCTEMBI. [lWIeBbIE TIEMM W CETH.
OcCHOBHBIE TOKa3aTed HKOCHUCTEMBI: OHOMacca, MPOAYKIHUSA. IKOJOTHUYECKHE
nupamMuzibl: TPOAYKLUMH, YHCIEHHOCTH, Ouomaccel. CBOWMCTBAa 3KOCHCTEM:
YCTOWYMBOCTh, CAaMOperyJisiius, pazputue. CyKkieccus.

[Tpuponnbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOWHOTO
WM TIAPOKOJINCTBEHHOTO JIeca.

AHTpONOreHHbIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak (akTop ycToiunBocTH sKOocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouoceprl. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepsl Kak
ro0aibHOM 3KocucTeMbl. [luHamMuyeckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThI BemecTB U OMOTC€OXUMHUECKHUE HUKIBI 3JIEMEHTOB (YIiiepoja,
azota). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B Onochepe 3emiin. AHTPONIOreHHbIE U3MEHEHHs B Orocdepe.
['11o6GanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

Cocy1iecTBoBaHNE IPHUPOJIBI u YeJI0BEYECTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa ycTolunBocTH OMocdepbl. OCHOBA palMOHAIBHOIO
yOpaBJICHUs] TPUPOJIHBIMU pecypcamMu M HUX HcCHojib3oBaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnaackuii.

Tabmuupbl u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenu mnuTanus», «IKOJIOTHYECKas MMUPAMUTIAN,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jjeca», «buoneno3d BomoéMa», «ArpoueHos», «lIpumepHbie
aHTPOIIOTCHHBIE  BO3JCUCTBUS Ha MNpUpoay», «BakHeWmme HWCTOYHUKH
3arps3HEHHsI BO3JIyXa M TPYHTOBBIX BOI», «IlouBa — BakHEHIIas COCTaBJIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mnousy, «IlapHukoBsiii 3G dekT», «DaKkTophl
pPaJIMOAaKTUBHOTO 3arps3HeHust Ouocheprr», «OOmas cTpykrypa Ouocheps»,
«Pacmipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepb»,
«Kpyrosopot yriepozaa B 6uocdepe», «KpyroBopot azora B mpupoie».

O6opynoBanue: Mojaenb-anmukanus «Tunuaaeie OUOIEHO3bD», Trepbapuit
«PacturenbHbBIe coOOIIECTBaY, KOUICKIIMN «brorenosy, «Bpeaurenu BaxkHEHITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu © KOJUICKIIMM PACTCHHH U
JKUBOTHBIX, MPUHAIICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH7A,



Kpacnas xuura Poccuiickoit ®Denepanuu, H300paKeHHs OXpaHSEMBIX BHUJIOB
pPacTeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMEBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBIMBaKOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOGHHsA OOyyaloIIMMHUCS IPOTpaMM  CpEAHEro oO0Iero  oOpa3oBaHUSL:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMSI mpeamera «buosorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OO0YYAOITUMUCS POCCUUCKOM
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJWYue MOTHUBAMM K OOYYEeHHUIO  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUH JHUYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W HCTOPUYECKHX TPATUIMK Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJWYUE DKOJIOTHYECKOTO0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTBH 11€7IM U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA MNpeamera «buonorus» mocturarorcs B
€UHCTBE YYEOHOM W BOCIUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUHM C
TPAJAULIMOHHBIMA POCCUMCKUMU COILMOKYJIBTYPHBIMHU, UICTOPUUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBWJIAMH M HOpPMaMu
MOBEJACHUS W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEW IMO3ULUMHM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IPABOIOPANKY, YETOBEKY TPyAa U CTAPUIEMY IOKOJIEHUIO,
B3aMMHOT'O YBa)XKCHHS, OEPEKHOrO OTHOIICHUS K KYJIbTYpPHOMY HACISIUI0 U
TpaAUIKUAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin denepanuu, Npupose u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUCHTAIIMH, TO3WUTHUBHBIX BHYTPEHHUX  YOEKIEHHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA JEATEIBHOCTA B IMPOLIECCE PEATU3ALMU OCHOBHBIX HaIPaBJICHUN
BOCHUTATEJILHOMN JAEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIUHA 00YJArOMIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MESTEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YeOHBIX M TO3HABATEIbHBIX 3a7a4, BBHIMOJHEHUH
OMOJIOTMYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO IIO3UIMIO TIO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM )XU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JICMCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C pa3HBIMU YOSXKICHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TPOLIECCE COBMECTHOTO BBHIMIOJIHEHUS
y4eOHBIX, MO3HABATEJIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IIpH OOCYXKJIEHUHM CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH TIE€pe.
Ponunoil, ropmoctu 3a CBOM Kpaul, cBOO PoOIuHY, CBOW S3BIK U KYJIBTYpY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIEHUE K IPUPOJTHOMY HACIIECIUIO U TAMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWMOJIOTHM, TOHMMAaHWS 3HAYeHUs] OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3amnurte OTedecTna,
OTBETCTBEHHOCTbH 32 €ro CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE JIYXOBHBIX IEHHOCTEN POCCUICKOTO HApOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYHUBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATUS LEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUIA;



MOHMMAHHE 3MOIIMOHATBHOTO BO3/ICHCTBUS JKUBOUM NPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnUTAHWS, (POPMUPOBAHUA KYJbTYPbI 310POBbS H
IMOILMOHAIBHOI0 0JIATOIOTy YU

MOHMMAaHUE W peanu3amus 3J0pOBOTO W 0€30MacHOTO o00pas3a KU3HH
(3mopoBo€  mUTaHHWE, COOJIIOAECHWE TUTHEHUYECKUX MPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (Qusnyeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NMOHMMAHWE I1[EHHOCTU TMPaBWJI HWHIUBUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYalLIUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HaHHUE MOCHEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YNOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYA0JI00HUE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYyIO AESATEIbHOCTD;

UMHTEpPEC K pa3iMuHbIM cepamM mpoPecCuoHaTbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu W peaau30BbIBATH
COOCTBEHHBIE KU3HECHHBIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOILICHHE K MPUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHSA HKOJOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIbITA
IJIAHUPOBAHUSI TOCTYNIKOB W  OIEHKM MX BO3MOXHBIX TIOCIEICTBUN IS
OKPYKaIOIIEN CPEJIbL;

OCO3HaHME TJI00ATIBHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed HX
peleHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HAHUS W YyMEHUS TPU PEIICHUU TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOICHHE  MpPaBWII  TOBEIECHUS B IMPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B JKOCUCTEMAaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUW, MPHUHOCAIIMX BpPEH  OKPYKAOLIECH
OPUPOJTHON Cpesie, YMEHHE MPOTHO3UPOBATh HEOJIArOMpUATHBIE 3KOJOTHYECKHE
NOCJIEICTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEJOTBpaALIaTh UX;

HaJIMYUE Pa3BUTOrO SKOJOTHUYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpHI,
onbITa NEATEIbHOCTU AKOJIOTHUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABAaTEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN NEATEIbHOCTH 3KOJIOTHYECKON
HaIlpaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOILECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATENBCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXY JIFOJbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenupuku OUOJOTUM KaK HayKh, OCO3HaHUs €€ poJiu B
(GOpMHpPOBaHNUN PALMOHATBHOTO HAYYHOI'O MBILUICHHS, CO3JaHUU LEJOCTHOIO
NpEACTaBICHUs 00 OKpYKaroUIEM MHpPE KaK O €IMHCTBE NMPHUPOIbI, YEJIOBEKa H
oOIIEeCTBa, B MMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH MpodiieM
COXpaHEHUs IPUPOJIHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM MJIi COBPEMEHHOW IMBUIIM3ALIUU:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTHUS MEIULMHBI, CO3JIAHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PEecypcHble  MpoOJEMbl  pPa3BUTHUSA
4eJI0BEYeCTBa, MOMCKA MyTel BbIX0/a U3 INI00aJbHBIX SKOJIOTHUECKUX MPOoOJIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTUYECKUMX 3HAHUM B IEJX
NOBBIIIEHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIMOHAJIBHON IPaMOTHOCTH OOy4Yaromuxcs, popMUpyemMon
IIPU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHMSI, UCIIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCHOJb30BaTh II0JIydaeMble 3HAHUS Uil aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MHpa U MPOUCXOAAIIUNX B HEM M3MEHEHMIA,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LIEJIbIO MOJYyYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus MpooJieM B pealbHBIX )KH3HEHHBIX CUTYyAITUsX;

OCO3HaHUE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTbH OCYILECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESATENbHOCTh HHAUBUYAILHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHWA TIO OWOJIOTUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHMSI yueOHOTO mnpeameTa «buosnorus»
BKJIIOYAIOT: 3HAuYMMble s  (OPMHUpPOBAHHS MHUPOBO33PEHUS OOyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUYHbIE MOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHUpAa U CHeUu(UKy METOAOB TMO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIus, SIBIICHUE, MPOIIECC,
CUCTEMA, HAY4YHBIM (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJeNOBaHUE,  HAOJIOJIEHHWe, HU3MEPEHHE,  JKCIEPUMEHT U  JIPYTux),
yYHUBEpCalbHble Y4YeOHble JIeMCTBHUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
peryJISITUBHBIC), obecrieunBaroIIe dbopmupoBanue (byHKIIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOM KOMIETEHIIMH OOyYaromIuXxcs, CIOCOOHOCTD
oOyuaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEKIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKME 3HAHUSA U  yHUBEpPCAIbHbIE Yy4yeOHble JEHCTBUSA B
ITO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHUS TMPOTPAMMBI CPETHEro O0OIIero
00pa30BaHus JOJDKHBI OTPaXKATh:

OBaanenue YHHBEpPCATbHBIMU y4eOHBIMU NMO3HABATEIbHBIMH
NefCTBUSIMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOSATENbHO  (QOopMyJIMpOBaTH M aKTyalH3UpoBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOECHHWU 3HAHUWA NPUEMBI JIOTHUECKOTO MBIIUICHUS
(aHanu3a, cCUHTE3a, CpaBHEHUsI, KJlaccupuKaluu, 0000I1eHHs ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIC MPU3HAKHU, YCTAaHABIMBAThH
CBSI3U C JPYTUMH IMOHATUSIMU);

ONpPENEINATh LEJIH JACATEIbHOCTH, 3aJaBas IMAapaMeTpbl U KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIbHOCTU C IOCTABJIIEHHBIMU LESIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 0ObSICHEHUS! (DAaKTOB U SIBJIICHUI
YKUBOM IIPUPOBI;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHAYKTUBHbBIC, JE€NYKTUBHBIE, IO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTHM M NPOTHUBOPEUYUS B PacCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOYECHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpencrtBa A NPEJCTaBIEHUs
CYLIECTBEHHBIX CBSI3€ M OTHOIIECHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  Pa3HOrO  POJA,  BBIABIEHHBIX B PAa3JIMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3padaTblBaTh IUIAH PELICHUS NPOOJIEMBI C YYETOM aHaIu3a MMEKLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€SITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX PEalbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJIETh HABBIKAMH YYEOHO-HCCIEA0BATEIBCKOM U TPOEKTHOU JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHuss npoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIe BHUABI JIEATEIBHOCTH IO IOJYYEHHID HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, NpeoOpa30oBaHUI0 W MPUMEHEHUI0 B Yy4eOHBIX
CUTYaLIUsIX, B TOM YMCJIE MPU CO3JaHUHU YUYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUIEHUS, BJIAJETh HAYYHOH TEPMUHOJIOTH €M,
KJIIOYEBBIMU MOHSATUSAMHU U METOaMH;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U AKU3HEHHBIX CUTYalUsX;

BBISIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIIEHUs, HAXOAWTh apryMEHThl JUIsl JOKa3aTeJIbCTBA
CBOMX YTBEPKJICHHI, 33/1aBaTh IApaMETPbl U KPUTEPUU PEILECHUS;

aHANIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELIEHUs 3aJaud Pe3yNbTaThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LI€JICHANIPABICHHBIA TMOUCK MEPEHOCcCa CPEACTB U CIOCOO0B
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO U MPAKTUYECKYI0 00sacTu
KU3HEIECATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TONMYCKAIOIIME albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MH(OpMaIMU (TeKCTe yueOHOTo
nocoOusi, HAy4YHO-TIOMYJIAPHOM JIUTEparype, OHOJOTMYECKUX CIOBapsAxX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHETe), aHAIM3UPOBATH



UHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHITh PA3IMYHBIE METOMIBI MPU TIOUCKE H
otbope Ouosorndeckoit uHGOpPMAIIUU, HEOOXOIUMOMN JJIsI BBIMOJHEHUS YIECOHBIX
3ajay;

npuOOpeTaTh OIBIT HCIOIB30BaHUSA HWH(POPMAITMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMAlbHYIO  (OpMy  IPEACTaBIICHUS
ouosiorndyeckor nHGopmanuu (cxembl, rpadUKu, AUArpaMMbl, TaOIUIIBI, PUCYHKH
H Ipyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadyeCTBE CpencTBa MpH padore C
Ouonornyeckor HHPOpMaANMEN: TPUMEHSATh XUMUYECKHe, (U3HYECKUE U
MaTEeMaTUYeCKUe 3HAKU W CUMBOJIBI, (HOpPMYJibl, aOOpeBHATypy, HOMEHKIATYpY,
UCTIIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPENCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
uH(OPMAITMOHHON 6€30MaCHOCTU JTUYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHM e CTBUSIMMU:

1) ob1menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHHU TO CYIIECTBY OOCYKJTaeMOi TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeasiaraeMou
3a/1au, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHA JPYTHX y4aCTHUKOB
JManora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIE CpeACTBa OOIICHHS, IMOHHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH Crioco0aMu OOIIEHUS W B3aMMOCHCTBHS, MTOHUMATh
HaMEpPEHUs IPYTUX JIFOJIeH, MPOSBIATh YBAKHUTEIFHOE OTHOIIEHHE K COOCCETHUKY
U B KOPPEKTHOU popme GOopMyIMpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esITeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYyaTbHOU
paboThI pU pEIICHUN OMOJIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS TIPH PEIICHUHN YIEOHOM 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJICKTHBA;



OPUHUMATh LE€JIM  COBMECTHOW  JESATENIBHOCTH, OPraHW30BBIBaTH U
KOOPJIWHUPOBATh JCUCTBUS MO €€ JIOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacrpenensith pojid ¢ Y4ETOM MHEHHHA YYaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMaHIbl B
OOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKThI, OLEHWBATh WIEU C TO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaLIUsSIX, IPOSBIISATh TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIUATUBHBIM.

OBJjaleHNe YHMBEPCAJIbHBIMY PeryJATUBHBIMHY IeHCTBUSIMU:

1) camoopranuzaunus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS IS BBISBICHUS MpPOOJIeM M HX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJNEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYNKAX MO OTHOLICHHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIIATH MMO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0eMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1adyu B 00pa30oBaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJISITH IUIAH PELIEHUs MpoOJieMbl C  y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTEHHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKU yueOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHUI;

JienaTh OCO3HaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOW H3pyIULIUU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO IOBBIIIATH CBOW 0Opa30BATENIbHBIA H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMM  TIO3HABATEIbHOM  peduieKCuu  KaKk  OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUA M MBICIUTENBHBIX MPOIECCOB, HMX PE3YJIbTATOB U
OCHOBAHMi, HCNONb30BaTh NPUEMBI pedieKcuu sl OLIEHKH CHUTYyalluH, BhIOOpa
BEPHOT'O PELIEHUS;

YMETh OLIEHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHHS IO HX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M apTyMEHThl JPYrMX IpU AaHAINW3E pe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE CedsI M APYTrUX:

IPUHUMATh ce0sl, HOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMMAaTh MOTHUBBI M AapryMEHTBl JAPYTHX IIPH aHajJu3€ pPe3yJIbTaToOB
NEeSATEIbHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTUX HA OLUMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € HO3ULMU JPYTOTr0O YEJOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

ITpenmeTHble pe3ynbTaThl ocBoeHUs mnporpammbel COO 1o Ouosoruu Ha
0a30BOM YPOBHE BKIIIOUAIOT cielupruyecKre Jisl yueOHoro npeamera «buosiorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI JEHCTBUI MO OCBOCHHIO, HHTEPIIPETALIUU U
IpeoOpa30BaHUIO 3HAHUM, BUBI ACSITEIBHOCTU 10 MOJYyYEHUIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUHM B PA3IMYHBIX YYEOHBIX CUTyalUsX, a TAKK€ B peEabHbIX
KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX ¢ Ouosorumeil. B mporpamme npeameTHble
pE3yNbTATHI IPEICTABIIECHBI IO F0JIaM 00yUYEHHUSI.

[IpenmeTHble pe3ysbTaThl OCBOECHUSA ydyeOHOro npenmera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTb 3HAHUNA O MECTE U POJIK OMOJIOTMU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa MU HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCUUCKUX H
3apyO€KHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OUONOrUM, (YHKIHOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1ay;

YMEHHUE PACKpBIBaTh COJEpKaHHWE OWOJIOTMYECKUX TEPMUHOB U TOHSATHUI:
KW3Hb, KJIETKa, OpraHu3M, Metaboiau3Mm (oOMEeH BeEIIeCTB U TMpeBpalicHue
HHEPrum), TOMEOCTa3 (CaMOpPErysilus), YPOBHEBAsT OpraHU3alMsl KUBbIX CHCTEM,
CaMOBOCIIPOU3BEJIEHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pa3BUTHE;

YMEHHME u3JlaraTb OHOJIOTUYECKUE TEOpUM (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JIOrMa MOJIEKYJsipHOM Ouosnorum), 3akonbl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKIEHUS KyIbTypHbIX pacTteHuid H. V. BaBunosa), onpenenstb rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJJAMU HAYYHOT'O MO3HAHUS B OUOJIOTUU: HAOIIOJEHUE U
ONMHMCAHKME MUBBIX CHUCTEM, MPOLECCOB W SBJICHWI, OpraHU3alMs W NPOBEIECHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BbISBIICHUE
3aBUCHUMOCTH MEXJAy HCCIEAYEeMbIMH BEIMYMHAMHU, OOBICHEHHUE IOIy4eHHbIX



pe3yabTaTOB, MCMOJIb30BAaHHBIX HAYYHBIX TMOHSATHI, TEOPHUH M 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJACNATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OILUIOJIOTBOPEHMSI, PAa3MHOKEHHS, HHIWBUAYAJIbHOTO PpAa3BUTHA OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh NOJYUYEHHbIE 3HAHUA JUIs1 OOBSICHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBICHUH, JUISl MPUHATHS MPAKTUUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1enplo olecredeHns OE30MacHOCTH CBOETO 3/I0POBBS U 370POBbS
OKpPYXAaIOLIUX JIOAEH, COOII0EHUSI HOPM I'PaMOTHOT'O MTOBEAEHUS B OKPYXKaroLen
OPUPOJHON cpele, MOHMMaHHE HEOOXOIMMOCTH HCHOIb30BaHUS JOCTHKEHHM
COBpEMEHHOW  Ouojoruu ¥ OWUOTEXHOJIOTUH Ui PalMOHAJIBHOIO
IPUPOAOIIOIb30BAHUS;

YMEHUE pelaTh >3JE€MEHTapHble T€HETHUYECKHE 3aJayd Ha MOHO- U
JUTHOpPUIHOE CKpPEUIMBAaHUE, CILEIUICHHOE HACIEIOBAaHUE, COCTABJISATh CXEMBbI
MOHOTMOPHIHOTO CKPEIIMBAaHUS JUIsl MPEACKAa3aHUsl HAcCJelOBaHUS NPU3HAKOB Y
OpPIraHH3MOB;

YMEHHUE BBINOIHATh JA0OPATOPHBIE W MPAKTHYECKUE padOThI, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U 1a00PATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OLIEHMBaTb M HMHTEPHOPETUPOBATH HH(OPMALNIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIOLIYI0 IICEBJOHAyYHble 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(POpPMAIUH, HAYUHO-[IOMYJISIPHbIE
MaTepHualbl), STUYECKHUE aCIEKTbl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCBMEHHBIE U YCTHBIE COOOILEHUS,
00001as 6uosornYecKyt0 MH(POPMAIIUIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO
MCI0JIb30BaTh NOHSATUIHBIN anmnapar OUOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA ydyeOHOro npenmera «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMU B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpAa U HAYYHOTO MHPOBO33PEHUS, O BKJIA/J€ POCCUUCKHUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OUONOrUH, (YHKIMOHAJIBLHOU
I'PaMOTHOCTH Y€JIOBEKa Ul PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMUHOB U TOHSATHI:
BUJ, TOMYJISALKSA, T€HO(OH I, SBOJIIOLMS, IBUKYIIUE CHIIBI ((PaKTOPBI) SBOIOIHH,
PUCIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, SKOJOTUYECKUE (PAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIEHThI, IIEMU  I[HUTAHMUSI,
AKOJIOTHYECKas TpamMua, OnoreoreHos, onocdepa;

YMEHUE WU3JIaratb OHWOJIOTUYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs »HBOJIIOIMHU), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apogasimieBoro cxoncrtea K. M. bapa, uepenoBanusi riaBHBIX HalpaBICHUA U
nytei aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepuaackoro),
OTIPEIEISITh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMMCAHKUE MUBBIX CHUCTEM, MPOILECCOB M SBJICHWI, OpraHU3alMs W TPOBEJCHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  TUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXKIy HWCCIEAyeMbIMA BEITUYMHAMHU, OOBSICHEHUE TIOTyUECHHBIX
pPE3yNIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TIOHSTHA, TEOPHH W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBbIC MPHU3HAKK CTPOCHHSI OHOJIOTHYECKUX
OOBEKTOB: BHUIOB, MOMYJSANWNA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreOlIEHO30B U JKOCUCTEM, OCOOEHHOCTM NPOLECCOB: HACIEICTBEHHON
M3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUSI HKOJOTMYECKUX (HaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEIIECTB W TIOTOKA HSHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U OHUOr€OXUMHYECKUX
LUKJIOB B Onocdepe;

YMEHUE TMPUMEHSATH MOJYYEHHBbIC 3HAHUSA I OOBSICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHATHUS MPAKTUUYECKUX PELICHHUU B ITOBCEAHEBHOU
KHU3HU C LeNplo olOecreueHus O€30MacHOCTH CBOErO 3JI0POBbS U 370POBbs
OKpPYXAaIOLIUX JOEH, COOMI0IEHNI HOPM I'PAMOTHOTO MOBEJAEHUS B OKPYKaroIEen
NPUPOAHON Cpeje, NMOHMMAaHUE HEOOXOJUMOCTH HCIONb30BaHUSA JOCTHKEHUU
COBPEMEHHOW OMOJIOTUH ISl pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

yMEHUE peniaTh dJeMEHTapHbIe OMOJOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
NepeHoca BEIIEeCTB U DHEPTUM B IKOCUCTEMaX (LIeTH MUTaHus);

YMEHHUE BBINOIHATh JA0OPATOPHBIE M MPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia rpu padboTe ¢ yueOHBIM U J1JA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHUE KPUTUYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpMAIIMU, HAYYHO-TIOMYJIIPHBIC
Matepualbl),  paccMaTpuBaTh  TJIOOQIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHUE CO371aBaTh COOCTBEHHBIC IMHCHMEHHBIC M YCTHBIE COOOIICHUS,
00001mas 6uosornYecKyt0 MH(POPMAIIUIO U3 HECKOJIBKUX HWCTOYHHKOB, TPAMOTHO
MCII0JIb30BaTh MOHSITUIHBIN anmnapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/nn P Konrpoabubie IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoThI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
MOMOTIDL Kt Hayka 05 https://m.edsoo.ru/7f41c292
2 JKviBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LIOK
P H https://m.eds00.ru/7f41c292
. bubmuoreka [IOK
3 XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edsoo0.ru/7f41c292
5 Pa3sMHOXeHUE 1 UHAMBUAYATIbHOE Pa3BUTHE 5 1 bu6muoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Cenekust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
but6mmoreka [IOK
8 P 1
SIEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (witdpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bu6nuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Opranu3MBl H OKpyKalolas cpesa > 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nuoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrtposbubsie IIpakrnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuyeckas pabora Ne 1
2 «Mcnonp30BaHne pa3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpOLECCHI 1 bubnuotexa [JOK
U UX U3Y4CHHUE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmorexa [IOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
but6mmorekxa [IOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnnorexa [HOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WIM KaTajiasbl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LIOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubmmoreka [JOK
kietku. Knetounas Teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaGopatopHas paborta Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 ObmeH BemEeCTB MM METa00H3M https://m.edso00.ru/863e766¢
bu6mmorexa [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kjeTku. Muros. JlabopatopHast BuGmiorexa LIOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https:/m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bubmuoteka [JOK
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
bubnnorexa [HOK
17 Tpancmiuus — bnocuntes benka https://m.edsogru/863e796e
18 Hexnerounsie popmbI )KU3HU — bubmuoteka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK

2 Meti

0 enos https://m.edsoo0.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMIo0TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

29 WuauBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [JOK
HACJICACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ’ P https://m.eds00.ru/863e8878
CKpEIINBaHHE
WTHOPUIHOE CKPEIUBAHUE. 3aKOH
25 f—IICSaBI/II:JI/IJIf/IOFO Haf::nuel OBaHUS bubmorexa LOK
A https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CluerieHHO€E HaclIeIOBaHUE
npusHakoB. JlabopaTopnas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmorexa [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeIIMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKPOTIpETapaTax
27 I'eneruka nona. HacnenoBanue bubmuoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso0o.ru/863e8c60

W3menunBocTh. HenacnencrBeHHas
U3MEHYUBOCTb. JIabopaTopHas

pabota Ne 6. U3yuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUALMOHHON KPUBOI»
Hacnencrsennas n3MeHYHBOCTE.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTamui y 1po30Quisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmunoreka [JOK
30 Peterinia seropeia 1 https://m.eds00.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6nmnoreka [JOK
32 Ceeiuis Kak Hayka i poLece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIINNA 1 bu6nmnoreka [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexnonorus kak orpacip 1 bubnnorexa [JOK
NPOU3BOACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosaunyecTBo 4yacoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [JOK
t A e https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTHA NIpEACTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLIUN https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 M 1
HKPOSBOTOMI https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHast
€AVHUIA BUJA U SBOJIIOINH.
4 HI2160 I;To HI;.SI abora JI\JI'O 1 1 0.5 bubmmorexa [JOK
patopHaip B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuorexa [IOK
(bakTOpHbl) 3BOIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1
CTCCTBEHHBII OTOOP 1 €T0 QopMEI https://m.eds00.ru/863e9ed0
PesynbTaTel 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLUHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BOIIONNN

Ucrtopust xu3Hu Ha 3emiie 1 METObI

10 N
e€ n3ydeHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUN
PacCTUTEILHOTO U )KHBOTHOTO MHUDA.
[IpakTuueckas padbora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OPTaHUYECKOr0 MHAPA https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxy1uie cuibl ((pakTophl) bubnuorexa [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOIUH
YeJI0BeKa
18 YenoBeueckne packl ¥ MPUPOTHBIE bubnmnoreka [JOK
ajanTaliy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKOJIOTrus KaKk HayKa
21 Cpensl 00MTaHUS U YKOJIOTHIYECKHE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakxTopsI

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

AbGuoTtnveckue hakTophbI.
Jlaboparopuas padota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHuE cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [JOK
23 brornieckue dakTopet https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckast pabora
24 No 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUI pPa3HBIX BUIOB
pacTeHui)
o5 CoobmecTBa OpraHu3MoOB — bubnuorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTENIN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMU/IbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CoiicTBa sxocucteM. Cykueccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onochepe 3emiu 1
33 CocyiecTBoBaHUE TPUPOBI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600IICHUE TEMBI
34 «Co00111eCTBa U DKOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 10 knacc. ba3oBsiit ypoens: yueoHuk. ['abpuensn O.C. — M.: lpoda,
20109.

Xumus. 11 knace. bazoBeiit ypoBenb: yueoHuk. ['abpuensa O.C. — M.:
[Ipocsemenne, 2021.

METOAUYECKHUE MATEPUAJIBI JJISI YUUTEJISA

Xumust. Merogudeckue pexkomenaanuu. 10-11 kmaccel. I'abpuensa O.C., CnaakoB
C.A. — M.: [Ipocsenienue, 2021.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/



https://myschool.edu.ru/
https://www.yaklass.ru/
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