MMHUCTEPCTBO MPOCBELIEHUSI POCCUICKON ®EJAEPALIUU
MHHHCTepCTBO Oﬁpa3OBaHl/Ifl 171 MOJ]OIle)KHOﬁ INOJIUTUKHU

CBepaiioBckoii 00s1acTH

Yupasienue o0paszoBannst KylmiBHHCKOI0 ropocKoro okpyra

MAOY COHI Ne 10

Y TBEpKIEHO
npuka3zoM aupektopa MAOY COIII Nel10
01/30.08.2023r Ne233

PABOYASI ITPOTPAMMA
(ID 2608570)

y4yeOHoro npeamera «buosnorusi. ba3oBblii ypoBeHb)

115 ooygaronuxes 10 — 11 kitaccos

r. Kymsa
2023



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY IS
OTIpEICIICHHsI TOAXOA0B K (DOPMUPOBAHHIO COJCPKAHMUS YIEOHOTO TIpeaMera
«buonorus» cocraBwiv: KoHuentyaibHble mnonoxkenus PIoOC COO o
B3aMMOOOYCIIOBIEHHOCTU  II€JIeH, COAEpXaHUsA, pe3yJbTaTOB OOY4YeHHUS H
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIUX IEIIX U
NPUHIMIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
oO1ero oopazoBanus B Poccutickoit @enepaiiuu, a TakKe MOJIOKEHUS O crieliuduke
Owonoruu, €€ 3HAYEHWW B TIO3HAHUM IKUBOM TIPUPOJABI U OOCCIICUCHUH
CYILIECTBOBAHUS YesioBeYecKoro oodiiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI TI0O OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Guosioruu 1aéT mMpencTaBiIeHUE O 1emsIX, 00 00IIel cTpaTeruu
00y4eHMsI, BOCTUTAHUS U Pa3BUTHS 00YJarOIIUXCs CpeicTBaMu y4eOHOro npeamera
«buonorust», onpenensieT 00s3aTeIbHOE TPEAMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacripeneneHle Mo pasjiejaMm U TeMaM, PEKOMEHAYEMYIO IOCIIE0BaTeIbHOCTh
M3ydeHUs] YIeOHOro MaTeprala ¢ y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€M, JIOTMKM 00pa30BaTEIbLHOrO IMpOIEcca, BO3PACTHBIX OCOOCHHOCTEM
00 yJaromuxcs.

B mporpaMmme 1o 610I0THH TaK)Ke YIUTBIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3yibTartaM OOyYeHHsS B
dbopMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TT03HaBATEILHOU
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTHYECKOTO 00pa30OBaHMUS.

B nporpamme no 6uonorun (10—11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
IPUHIIMI TPEEMCTBEHHOCTH B W3y4eHUW OWOJIOTHH, Ojaromaps 4YeMmMy B HeE
IPOCMATPUBAETCS  HANPABICEHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PCHHSI, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIICHHS, MPEJACTaBICHUN O 3I0POBOM
o0Opa3e KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYXKAloIIeW NpUpOAHON cpeje.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIIEeOMOIOTUYECKUX TEOPHH, a TakyKe 3HAHUU O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOI'0 PAHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIIECCOB B MPOrpaMMe IO OWOJIOTHH YEJIEHO BHHUMAaHHUE HCIOIh30BAHUIO
MTOJIYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HM IS PEIICHUS TPUKJIAIHBIX 337a4, B
TOM 4YuCle: MPOQUIAKTUKU HACIECACTBEHHBIX 3a00JICBaHUN YeJIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYIBbTUPOBAHMSI, 000CHOBAHUS IKOJIOTHUECKH IIEJIECO00Pa3HOTO
MOBEJACHUSI B OKPYXKAIOIIECH MPUPOJHOU CpEJie, aHaIM3a BIUSAHUS XO3SUCTBEHHOU
JEATENHHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX DKOCHUCTEM.
VYcunenue BHUMaHHUS K TMPUKIATHON HAMpPaBICHHOCTH YYE€OHOrO mpeamera



«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCThHIO 00eCTIeUeHUs YCIOBUH JIJISl pEIICHMUSI
OJTHOW M3 aKTyaJIbHBIX 33Jau IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npeanonaraeT (GOpMUPOBaHUE Yy OOYYAIOIIUXCA CIIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHMAM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOIO MHUpA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAyYHON KapTHHE MHpA, pacUIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJINYWTENIbHBIX TPU3HAKAX — YPOBHEBOW OpPraHW3alUd W DBOIIOLHH, CO30AET
yCIOBHSL  JJsi: TIO3HAHHUA  3aKOHOB  JKMBOW  HPUPOABL,  (POpMHUpOBaHHMS
(YHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOTO OTHOLIEHUS K KMBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONOTUSl UMEET TaKKe JJIs pelIeHUs] BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUN
oOydaromuxcs. M3ydenune Ouonoruud obecrneunBaeT ycioBus Uisi (popMUpOBaHUS
MHTEIUICKTYadbHbIX, KOMMYHUKALIMOHHBIX ¥  HMH(POPMAIIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIBbTYPHI, CIIOCOOCTBYET HMHTErpallii OHUOJIOTMYECKUX 3HAHUM C
IPEJCTABJICHUSMHU U3 APYTUX yUEOHBIX IPEIMETOB, B YACTHOCTU, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE TOJOXKEHHS O NpPEIHA3HAYCHHH Y4YeOHOro MperMeTa
«buonorus» cocraBUIM OCHOBY Ui ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpX aHus, MPEACTABICHHOIO B MPOrpaMme IO
Ouomnorumu.

Ot60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UUHUNA KYyJIbTYpOCOOOPA3HOIro MOJX0Aa, B COOTBETCTBUHU C
KOTOPbIM OOyd4aromuecs JODKHBI OCBOMTH 3HAaHUS M YMEHMs, 3HAYUMBIC IUIs
dbopmupoBaHuss 0OIIEH KYyJIbTYphl, OINPEICISAIONIME aJeKBAaTHOE IIOBEJCHUE
YeJIoBEeKa B OKPYKAIOIeH MPUPOJAHON cpelie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocob0e MeCTO B ITOM CHCTeME 3HAHWUU
3aHUMAIOT JIEMEHTHI COIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOW AJi (hOpMHUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[IEHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3alHUH
OHMOIOrMYecKOro 0Opa3oBaHuUs.

CTpyKTypupOBaHHE COJEpXKaHUs Y4YEeOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYLIECTBICHO C YYETOM NPUOPUTETHOrO 3HAUYECHHUS 3HAHUM 00
OTIIMYUTENBHBIX OCOOEHHOCTSX KUBOM IMPHUPOJBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepxKaTenabHble TMHUU: «buonorus kak Hayka. Metozsl
HAay4yHOro mo3HaHus», «Kierka kak Ouosornyeckas cucrema», «OpraHusm Kak



Oouonoruyeckas cucremay», «CucrtemMa MU MHOrooOpasue OpPraHUYECKOro MHUPay,
«IBOITIOIHS YKUBOUM MPUPOJIB, « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTIY.

Leny u3ydenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIQJICHWE  OOYYAIOIIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHAJIHHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX TTPOOJIEM.

Joctixkenne uenu usydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€ecIeqrBaeTCs pElICHUEM CIIEIYIOMIMNX 3aau:

OCBOCHHE OOYyYaIOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiaX, CIyXKalluX OCHOBOU
i (HOpPMUPOBAHUS TPECTABICHUM O €CTECTBEHHO-HAYYHOH KapTHUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3alMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IO3HABATEIbHBIX, WHTEIEKTYaIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B MpOLIECCE aHAIM3a JAHHBIX O IIYTSX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJCH M MOAXOJOB K U3YYCHHIO >KUBBIX CHCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOy4Jaromuxcs oOmeld KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpa KUBOU MPUPOJIbI HA OCHOBAHWU 3HAHWUM U OTIBITA, MOTYYCHHBIX NPU U3yYECHUN
OMOJIOTHH;

dbopmupoBaHue y oOOydYaromMXcsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JCSITEILHOCTU YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM HKHBOU
MIPUPOIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOICHUS STUYECKHUX
HOPM MPH MPOBEACHUU OMOJOTHYECKUX UCCIIEeIOBAHUM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, AJ11 POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHU U YMEHUI B MIOBCEHEBHOW KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEU IEATEILHOCTH IO OTHOIICHHIO K OKPYXAIOII el cpelie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIEBaHMII.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM Y4YEOHBIM MPEAMETOM, BXOIAIIMM B
COCTaB MPEAMETHOM 00nacTu «EcTeCTBEHHO-HAyYHbIE MPEIMETHI.



Jns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro o0I1ero oopa3oBaHus
otrBoauTcst 68 yacon: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34 gaca
(1 gac B Henemo).



COJEPXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (usocopueil, ITUKON, ICTETUKON U MpPaBOM.
Ponb Ouonoruu B GopMHUpPOBAaHUM COBPEMEHHON Hay4yHOU KapTHHBI MUpa. Cuctema
OMOJIOTMYECKUX HaYK.

Metoabl O3HAHUS KUBOU MPUPOJIBI (HAOIIOIEHUE, YKCIIEPUMEHT, ONMCaHUE,
U3MepeHue, Kiaccuukaius, MOJCIUPOBAHNE, CTAaTUCTUYECKas o00padoTKa
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, J{x. Yorcon u @. Kpuk.

TaOmuiet u cxembl: «MeToIbl TO3HAHUS KUBOM TPUPOIBD).

JlaGopaTopHble M IpakTU4YecKHe padoThI:

[Ipaktnueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3y4EHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U X OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbIM, MOMYJISIIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreo1IeHOTUUECKU ), OnochepHBIi.

JlemoHcTpanum:

Tabmuupbl 1 cxeMbl: «OCHOBHBIC TTPU3HAKU KU3HUY, «YPOBHHU OpraHU3AIUU
YKABOU IIPUPOIBDY.

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4ecKHH COCTAaB M CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKPOA3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEpAIbHBIX BelIecTB B kieTke. llomnep:xkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmble 1 3aMEHUMBIE aMHUHOKHUCIIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEpBUYHASl, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
GbyHKIIMN OENKOB.



depMeHTHI — Onosiornyeckue karanuzaropbl. CTpoeHne pepMeHTa: aKTUBHBIHI
HeHTp, cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbsl. OTinuus
(epMEHTOB OT HEOPraHMYECKUX KaTaIn3aTOPOB.

YrieBojpl: MOHOCaxapuibl (TJII0K03a, pud03a 1 1e30Kcuprb03a), Tucaxapuibl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMayi, TJMKOreH, [eJUTI0JI03a).
buonorunueckue GyHKIMH YTriieBOJIOB.

Jlunuael:  Tpurnuuepunbl, ¢Gochorunuabl, crepouabl. [ uapodUIHEHO-
ruipopoOHble  cBoMcTBa. buonormueckne ¢ynkuun aunuaoB. CpaBHeHHe
YIIEBOIOB, OCJIKOB U JIMIIHUJIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK wu PHK. Hykneoruasr — MoOHOMEpHI
Hykj1enHOBbIX KucioT. Ctpoenue u ¢pyaknuu J[HK. Ctpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImm.

[uronorusa — Hayka o kierke. Kierounas teopus — npumep B3auMOAECHCTBUS
uael u (GakToB B HAYYHOM MO3HAHUU. MEeTOIbI N3Y4EeHHS KIICTKHU.

Krerka kak nenoctHas xuas cucreMa. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTas
HapyxHass MmemOpana, moiekynsl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a OeJIKa.

Tunbl KJIETOK: D2yKapuoTHYecKas | NpokapuoTtuueckas. OcoOeHHOCTU
CTpOEHHUSI IPOKapuoTHUecKo kieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKapUOTHYECKOM KIETKHM. OCHOBHBIE OTJIMYMUSL PACTUTEIBHOM, >KUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TTTUKOKAJIMUKC, UX
¢byukiuu. [Inazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl.  [loyaBTOHOMHBIE OpPraHOWbl KJIETKH: MHUTOXOHJAPWUU, TUIACTHIBI.
[Tpoucxoxkaenne MUTOXOHIApUN W TacTua. Buawsl mmactun. HememOpanHbIE
OpPraHOWJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, ILEHTPUOIU, PECHUYKH,
KIyTuKy. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii 1eHTp kieTkd. CTpoeHue sifpa: siepHas 000JIouKa,
Kapuoria3ma, XpOMaTuH, sAPBIIIKO. XPOMOCOMBL.

TpaHCHOpT BEIIECTB B KIETKE.

JlemoHcTpanum:

Iloptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Junarpammel: «PacrnpeieieHne XUMAYECKHAX 3JIEMEHTOB B HEKUBOU ITPUPOIEY,
«PacrnipeenneHne XMuMHUYECKUX 3JIIEMEHTOB B AKUBOW MPUPOIEH.

Tabmuner u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢epmenta», «Hykmennossie kucinotel. [IHK», «CTpoeHne MOJIeKyIIbI



ATO®», «CTpoeHuE 3yKapuOTHUECKON KIETKN», «CTPOCHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sazipa KIETKN», «Y rIeBoaAbD, «JIunuabn.

OO0opyznoBaHue: CBETOBOM MHKpPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpONpenaparbl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPUATTLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHue CTpPOCHHS KIETOK pPACTCHUH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEernapaTax U HUX
OIHCAHHE.

Tema 4. ’KusHeeATeJIbHOCTD KJICTKH.

OOmeH BemiecTB, Wi MeTaboIu3M. AcCCUMIIIANINS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTUYeckrii oOMEH) — JBE€ CTOPOHBI €JIMHOro Ipolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U JHEPIUHM B TOHUMAaHUU
MeTabonu3ma.

Tunsl oOMeHa BeriecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Pob pepMeHTOB B
0OMEHE BEILIECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemHoBas ¢aszbl  (orocunresa. Peakiuu
dbotocunTesa. IPpPekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISI )KU3HU
Ha 3emie. Biausiaue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.

XeMocuHTe3. XeMOCUHTE3UpYIolne OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciiernsieHue BellecTB, BbIACICHUE U
AKKyMYJIMPOBaHUE YHEPTUU B KIIETKE. DTaIbl JHEPTeTHUIECKOro oOMeHa. [ mukonms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxkucnutenbHoe GpochoprmpoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakimuu wmarpuunoro cuHTte3a. [enermueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckol uHpopManuu B KJIeTKe. ['eHEeTHYeCKud KOA U €ro
cBoiictBa. Tpanckpunuua — Marpuunblii cuate3 PHK. Tpancnsiuus — OnocunTes
O6enka. Otanbl TpaHcmsiuuu. KonmupoBanue amuHOKuCHOT. Pombp pubGocom B
OuocuHTe3e Oenka.

Hexksnierounsie Gpopmbl xu3Hu — BUpychl. Uctopusa otkpsitusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3snu pacrteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummynonedunura yenosexka (BUY) — Bo3Oyaurens CIIM/a.



OOpatHas  TpaHCKpuUIMs, peBepraza W uHTerpaza.  IIpodunakruka
pacipocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konbuos, 1. 1. BanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tumbl nutanusy, «Merabomusmy», «MUTOXOHIPUSY,
«IHepreTudeckuii oomen», «Xmoportacty, «Porocuates», «Crtpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHUecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anvkanuu «Yasoenre JIHK u Ttpanckpumimsy»,
«buocunres 6enka», «CTpoeHue KIETKH», Mojelb cTpykTypsl JJHK.

Tema S. PasMHOKeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIii UK, WM SKU3HEHHBIM Lukn kietku. WuTepdaza u MuUTO3.
[Tporieccrl, mpotekatomue B wHTep(daze. Pemmkamus — peaknuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HAOOphl.  XPOMATHIBI.
[lutosiornueckue OCHOBBI PA3MHOXEHHUS W  WHAWBUIYAIBHOTO  pPa3BUTUS
OpPraHu3MOB.

[enenme knerkn — muto3. Cragum murosa. [Iponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUAX MUTO3a. bUOIOrMYEeCKu CMBICI MUTO3A.

[IporpamMmmupyemasi THOEIIb KJIETKHU — arloNTOo3.

@dopMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrosioe U mojioBoe. Buasl Gecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHME OJHO- W MHOIOKJIETOYHBIX,
CcropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HAYCHUE IS CEJICKLINH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHUS OT OECIONOro.

Meiioz. Cranun menos3a. Ilpomecchl, MpoucXoasilue Ha CTagusAX Meio3a.
IloBenenne xpomocom B Menosze. KpoccuHrosep. buosmormdeckuii cCMmbICI H
3HA4YEHUE Meno3a.

['ameTtoreHes — mporecc 0Opa30OBaHUS TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKH W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30Mi, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcCOOEHHOCTH CTpOCHHS SHIEKICTOK M CcrepMaro30ousioB. OIUIOA0TBOpEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jtarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. IloctamOpuonanbHOE pa3BuTHE. THUIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: TMPSMOE, HENpsAMoe (JTuduHOuHOE). BimsiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m passutrne pacreHuid. OHTOT€HE3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmumet 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoBy», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii mukm», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe n Henpsimoe pa3BuTHE», «'aMeTOreHe3 y MIIEKOIUTAOIINUX U
4yenoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MHUKPOIIpErapaThbl «CriepMaTo30uibl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIEKOonuTarouero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MoJieNib-anmuiuKanus «JleneHue KIeTkn», Mojelb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlaGoparopnass pabora Ne 3. «Habmiomenwe MuTO3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopnass pabora Ne 4. «M3ydyeHue CTpoeHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjienCTBEHHOCTh M M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3aaun reHetuku. Victopus pasButus reHeTuky. Ponb nuronorun
U OMOpPUOJIOTMH B CTAHOBJICHUM TEHETHKU. BKiIam pOCCHUCKUX U 3apyOe’KHBIX
y4€HbIX B pa3BUTHE TEHETUKH. Meroabl TEeHETUKU (THOPHUI0IOrHYEeCcKuH,
UTOI€HETUYECKUI, MOJEKYISIPHO-TeHeTHUEeCKUi1). (OCHOBHBIE T'€HETHYECKHUE
NoHATHUS. ['eHeTHUecKasi CHMBOJIMKA, UCTIOb3yeMasl B CXeMax CKpEITMBaHUMH.

3aKOHOMEpPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpelmuBaHUue. 3aKOH eIuHooOpa3uss TUOPUIOB IEPBOTO
nokosieHus. [IpaBuiio JOMMHUpPOBaHUs. 3aKOH pacUIEIJIEHUs PU3HAKOB. [ umoresa
4YuCTOTHI raMeT. [lonHoe 1 HEeMmoIHOe JOMUHUPOBAHHUE.

Jurnbpugnoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HACJEIOBaHMUS
Npu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanm3upymolee cKpemuBadue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEIUBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuerieHHOe HacenoBaHue mpu3HakoB. Pabora T. Moprana no cuerjieHHOMY
HaCJIEI0BaHUIO T'eHOB. HapyllleHHe CLemIeHNs TEHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TeOpus HACIEACTBEHHOCTH. | eHeTnYecKkre KapThl.



['eneTnka mosia. XpOMOCOMHOE OIPENEICHUE M0JIa. AYTOCOMBI U IOJIOBBIE
XpOoMOCOMBI. ['omoramernsle M rereporameTrHbie opraHu3sMbl. Hacinenosanue
MPU3HAKOB, CLHETJICHHBIX C TTOJIOM.

N3meHunBOCTh. BUAB U3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHASL.
Pons cpeabl B HEHACIHEACTBEHHOW  HM3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuaniMoHHBIN psii 1 BaprallmOHHAs KpUBas.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAUECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoMcTBa MOIU(UKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM TEHOTHUIUYECKas, W3MEHUYUBOCTh. KomOmHaTHBHAS
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
W3MEHUYMBOCTU. MyTanroHHas n3MeHUYnBOCTh. Kitaccudukarus Myraiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpu4uHbl MyTauuid. MyrareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HAaclHeACTBEeHHOU n3MeHunBocty H. M. BaBunosa.

BresanepHnas HaclIeICTBEHHOCTbh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBEKA: TeHEAIOTNUCCKUI, OIN3HEIOBLIN, IIUTOTCHETHYCCKIUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-T€HETUYECKHM. CoBpeMeHHOE ONpeEIICHUE rE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOILBIO
[1I1P-anamu3a. HacmencTtBennnle 3a00jieBaHHS 4YeEIIOBEKAa: T'E€HHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPHUIAKTUKN U JICUEHUS T€HETUYECKUX
Oone3nell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUCHUE MEIUITUHCKOU
T€HETUKU B MPEJOTBPAILICHUH 1 JICYCHUN FeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuios.

Tabmuier 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOT CHETHYECKas
OCHOBa», «3aKOH pacIIeNIEHUS U €r0 HUTOr€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «/lurubpumnoe ckpenuBanuey, «L{uTomornueckre 0CHOBBI TUTHOPUTHOTO
CKpeluBaHusm», «Melo3», «B3auMoaeincTBre aJuIeNbHbBIX TEHOBY, «I eHeTnYecKue
KapThl PACTEHUH, )KUBOTHBIX U 4eloBekay, «[ eHeTnka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CLEIUICHHOTO C IMOJOM», «KapuOTHMBl 4YellOBEKAa W KMBOTHBIX),
«Bugpsl u3menuuBocTH», «MonudukanroHHas U3MEHUMBOCThHY, «HacnemoBanue
pesyc-akropay, «['eHeTruka rpynn KpoBu», «MyTalluoHHas U3MEHUUBOCThY.

O6opynoBanue: Mojaenu-anuIMKauu «MOHOTUOPUAHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/pozoduia» (Hopma, myrauuu GopMbl
KPBUTLEB U OKPACKH Tema), repOapuii «I opox moceBHON.



JlabopaTopHble U NPpaKTHYeCKHE PadOThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylbTaToB MOHOTHOPHUIHOTO M
JUTHOPUIHOTO CKPEIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PSAJA U BAPUALTMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanmu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnapaTax.

[Ipaktuueckas padbora No 2. «CocraBjieHME UM aHAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT M.

Cenexunsi Kak Hayka W IpoOLECC. 3apOKACHUE CEJIEKIIUU U JOMECTUKALIMS.
VYyenne H. U. BaBusoBa o 1ieHTpax NpoucX0oXASHUS U MHOTOOOpa3us KyIbTYPHBIX
pacteHuid. LIeHTpbl MPOMCXOKIECHUS TOMAIIHUX KUBOTHBIX. COpT, mOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MaccoBbIil 1 UHAUBUIYAIbHBIN OTOOPHI B
CEJIEKIMM pACTEHUHM U KUBOTHBIX. OLIEHKa HKCTEpbEpa. BIM3KOPOACTBEHHOE
CKpemuBanue — WHOpuAWHT. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOe CKpelMBaHHEe — ayTOPUIMHT.
Otnanéunas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHHu e
MTOJIMIUIONJOB. [IOCTHKEHNS CEJIEKIMN PACTEHNHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpUs. OTalbl
co3nanust pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
uHKeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX — CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M 3Tudyeckue  npobrmembl. MO —  reHeTuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapreuenko, M. .
HBaHOB.

Tabmuupl um cxembl: Kapta «lIeHTpBHI NPOUCXOXKIECHUSI WU MHOT0OOpa3us
KYJbTYPHBIX pacTeHuit», «Iloposibl JOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuauzanusy, «PadoTel akanemuka M. @. liBanoBay,
«JTomummongus», «OObEKTBI OMOTEXHOMOTUM», «KIIETOUYHBIE KyJIbTYpHl W
KJIOHUPOBaHUE», « KOHCTpynpoBaHuE 1 MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOAOB M KOPHEILIOI0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».

JlaGopaTopHble M IpakTH4ecKne padoThbI:

Okckypceusi «OCHOBHBIE METOAbI W JIOCTHXKEHUS CEJEKIMU PACTCHUU W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, MIJIEMEHHYIO bepmy,



COpTOHCHBITaTCHBHLIfI Y4aCTOK, B  TCINIMYHOC XOBSIﬁCTBO, Ha60paTOpI/II-O
AI'POYHUBCPCUTCTA NN HAYYHOI'O HCHTpa)».

11 KVIACC

Tema 1. DBomronoHHast OMOIOTUsI.

[IpennochblyIku BO3HUKHOBEHUS JBOJIOLMOHHOW TEOPHUHU. DBOJIOLMOHHAA
Teopusi U €€ MecTo B OMONOrvuM. BiusHUE >BOJIOLMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerenscTBa H3BONONMHU. [lameoHTonornveckue: MOCIeA0BaTENIbHOCTD
NOSABJICHUS BHUJOB B MaJCOHTOJIOTUYECKONW JICTOMUCH, MepexXoaHble (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IW4YUsl 3MOPUOHOB pa3HBIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOIMYHbBIEC, AHAJIOIMYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomononHass Tteopusas Y. JlapBuna. Ilpennmoceuiky BO3HUMKHOBEHUS
JapBUHU3MA. J[BMKYIIME CHJIBI 3BOMIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXXEHHUE NP OTPAaHUYEHHOCTH PECYpCOB, HEONpPEACIEHHAs W3MEHYUBOCTD,
0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) 1 €€ OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [lomynauus Kkak eIuHHUIA BUAA U SBOIOLUH.

JBrxymue cuibl ((akTopbl) SBOMIOLUMU BUJIOB B MpUpoAE. MyTallMOHHBIM
nporecc U KOMOMHATHBHasT M3MEHYUBOCTH. [lOmyssiiMOHHBIE BOJNHBI M Apend
reHoB. M3ossuust 1 Murpanusi.

EctectBennsiii oTtéop — HampaBimsoomuii  Gaktop sBomonuu. DopMbl
€CTECTBEHHOr0 0TOOpa.

[Iprcnoco6IeHHOCT, OpPraHu3MOB Kak pe3ylbTar »BooIuu. [Ipumepsl
MPUCTIOCOOJICHUN y OpraHu3MOB. ApOMOP(O3bI U UINOATANTALIUH.

Bun u BumooOGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOrHIeCcKoe.

MakposBomtonusi. DPopMbl  IBOMIOLUM:  (PUIIETHYECKAsl, TUBEPreHTHas,
KOHBEpIreHTHasl, napajuiesibHas. HeoOpaTuMOCTh 3BOIOIUY.

[IporcxoxaeHrne OT HecneUUaTu3UpPOBaHHBIX MNpeakoB. lIporpeccupyromas
cnenuanu3anus. AJanTuBHAsA paauaus.

JlemoHcTpanum:

[Toprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, . Mroep, A. H. Cesepiios.



TaOmuiet u cxembl: «Pa3BuTHEe opraHn4eckoro Mupa Ha 3emiiey, «3apoablin
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiecTBoBanue», «EctecTBeHHbId 0TOOP», «MHOroo0pasue COpTOB PACTCHUI»,
«MHoroobpazue  mopoa  KMBOTHbIX»,  «llomymsmuu»,  «MyrannoHHas
U3MEHUHUBOCTH», «Apomopdosb», «nuoamantanumy», «OOwmas aereHepauus,
«/IBmxymue cunel 3Bomonum», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIprucnocoOiIeHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000Pa30BaHUEY, « IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIJICKIIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMHU OKPACKH,
HAaOOp MJIOOB M CeMsiH, Koyekuusi «lIpumepbl 3alUTHBIX TPUCHIOCOOJICHUMN Yy
KUBOTHBIX», MoJielb «OCHOBHBIE HAIPABJICHUS DBOJIONUNY», 00BEMHAS MOJENb
«CTpoeHre roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOMAEMbIX JKMUBOTHBIX M pacTeHuil», wmoxaenb anmmkauus <«llepekpéct
XpOMOCOMY», BIaXKHbIE Npenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JATYILIKNY,
MuKkpornpenapaT «Jpo3odunay (Hopma, myTaruu GOpMbI KPbUTHEB U OKPACKH TEIIA).

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHYECKOMY
KPUTEPUIOY.

Jlabopatopnas padora Ne 2. «Onucanue Mpucnoco0JI€HHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapAKTEPay.

Tema 2. Bo3HUKHOBEeHHE U pa3BUTHE KU3HM HA 3eMuie.

JloHayyHble TpENCTAaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 W nNaHcnepMmus. XHUMHUYecKas
ABOMIONMSI. AOWOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BoMoMU. HavanbHbie STansl
ouonorudeckoil »Bomonuu. ['umnoreza PHK-mupa. @opmupoBanrne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOLMS.
DOopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pa3Butue xxu3Hu Ha 3emie mo spam u nepuopam. Karapxei. Apxelickas u
nporepo3orickass dpbl. Ilameosolickas spa u €€ NEpUOAbl: KeMOpPHUICKHA,
OPJIOBHKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

Me3so30iickas 3pa U €€ epUOAbl: TPUACOBBIN, FOPCKHM, METOBOU.

KaitHo3oiickass 32pa ®u €€ Tepuolbl: TAJICOr€HOBBINA, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa W TeO0JOrHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTEILHOTO M J>KMBOTHOrO MHpa. ApoMop(do3bl y pacTeHUid Hu
*KUBOTHBIX. [losiBlIeHUE, paciiBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cuctema OpraHMYeCKOro Mupa Kak oOTpaxkeHue -HBoIonuu. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

DBOJIIOLMS YEJIOBEKA. AHTPONOJIOTUS KaK Hayka. Pa3BuTue npencraBieHu o
IIPOMCXOKICHUU YenoBeka. Meroasl u3ydeHus aHTpomnoreHesa. Cxoncra H
pasnuuus 4eJoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBrxyiue cuiibl (hakTopsl) aHTponiorenesa. HaciencreeHHas U3MEHYHMBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIM 00pa3 XWU3HH, H3TOTOBJICHHUE OPYIUN
TpyZAa, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeIoBeK
ymenbi, Yenosek npamoxomdmui, YenoBek HeaHAepTanbCKul, YeoBek
pasymHbIii. HaxoIkum HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHUSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpaszuiickasi),  Herpo-aBCTpajouaHasi  (3KBaTOpUalbHasi),  MOHTOJOUJIHAS
(a3maTcko-aMepuKaHckasi).  YepTbl ~ MPHUCIOCOOJICHHOCTH  MpElCTaBUTENCH
YEJIOBEUYECKMX Pac K YCJIOBHUSM CYLIECTBOBaHUA. EIMHCTBO 4yenoBeYECKUX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mwuwmep, I'. Opu, Y.
JlapBuH.

Tabmmpl U cxembl: «BosnukHoBenne COJIHEYHON cucTEMBI», «Pa3BuThe
opraHuueckoro Mwupa», «PacturenbHas knetka», <«KUBOTHas  KIETKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHenmue moan», «/peBHue momgm», «llepsbie
COBPEMEHHBIE JI0AN», «HeaoBedeckue pacs».

O6opynoBanue:  mymspku — «lIpoucxoxnenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajblld, KPOMaHbOHIIA), CIENKU WIH
M300paKEHUS KaMEHHBIX OpYAUN TEPBOOBITHOTO YETOBEKAa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOia), TeoXpoHoJorHuueckas Ta0Onuma, Kkouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlaGopaTopHble M IpakTU4YecKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIUSIX.

OKcKypcust «IBOJIIOLMSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WK KpaeBeTUECKU My3el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.



DKOJIOTUS KaK HayKa. 3a7a4ydl U pa3Aeibl SKOJIOTMU. METOIbl 3KOJIOTHYECKUX
UCCJIEOBAHU. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
BHYTPUOpPraHW3MEHHAsI.

Okonornyeckue ¢akropel. Kriaccupukanus 3SKOJOTHYECKUX (PaKTOpPOB:
abuoTHueckne, OMOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOrMYECKUX
(GhakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JICUCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckre puTmsl.

buotndeckue dhaktopsl. Busibl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHIINS,
XMIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaunus, MyTyaau3M,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHUYECKUX B3aWMOJACWCTBUN ISl CYIIECTBOBAHUSI OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU Nomysiquu. OCHOBHBIE —IOKa3aTeNlH
MOMYJSIUUN: YHUCIEHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuka YuCI€HHOCTH MONMYJIALUU U €€ PErysus.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['ekkens.

Tabmuubl U cxembl: kapta «IIpupoanbie 30HbI 3emin», «Cpeabl oOUTaHUs
opranusmoBy, «®Doronepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NOMYJISIUU UHOY30puH-Ty(henbkuy, «Ilumensie nemm».

JlabopaTopHble 1 MPpaKTH4YeCKUe PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonornueckine 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPECHKOB
KOJIeyCay.

[Ipaktunueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTeHUIN».

Tema 4. Coo01ecTBa H YKOJI0rH4eCKHe CUCTEMBI.

CoobmecTBo opranu3mMoB — OwuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsl, Tpoduueckas (nuieBas). Bunabl-momuHanTel. CBA3U B
OuoLEeHo3e.

DKoJIorM4eckue cucteMbl (dkocucTembl). IloHstue 00 »dKocucremMe u
ouoreorneHoze. DOyYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelIeCcTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (muuieBbie) ypoBHU IKOCUCTEMBI. [IumieBbie enu u cetu. OCHOBHBIE
[OKa3aTesId 3KOCUCTEMbI: OHuomacca, MPOAYKLHUSA. OKOJIOTMYECKUE NHUPaMUbL:



OPOAYKIMU, YMCIEHHOCTH, Oumomacchl. (CBONCTBa 3KOCHUCTEM: YCTOMYHMBOCTB,
camoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMa XBOMHOIO
WIH [IAPOKOJIMCTBEHHOTO JIECA.

AHTpOIIOr€HHbIE  YKOCHCTEMBIL.  ATpPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYCHHUE arpOIKOCHUCTEM M YPOOIKOCHUCTEM.

buopa3nooOpasue kak (axTop ycroiunBocT »skocucteM. CoxpaHeHUe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emle.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBo u ero (pynkiuu. OcoOeHHOCTH Ouocdepbl Kak
ro0anbHOM SKOCUCTEMBI. J[MHamuueckoe paBHOBecHMe M oOpaTHasi CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0OXUMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiu. AHTpONOreHHbIe U3MEHEHUs B Orocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocymiecTBoBaHrE MPUPOBI U yenoBedecTBa. CoxpaHeHre 6MopazHo00pas3us
KaKk OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa paLMOHAIBLHOIO YIIPaBICHUS
MPUPOJAHBIMH PECYPCAMU U MX MCIOJIb30BaHUE. J[OCTH>KEeHHsT OMOJIOrMU U OXpaHa
IPUPOIBI.

JlemoHcTpanum:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuier u cxembl: «Ilumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKoJorMyYecKas MNUPAMUIAY,
«buocdepa u genosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOMHOro Jjeca», «buoueHo3 Boaoéma», «ArpomeHo3», «lIpumepHsbie
AHTPONOT€HHBIE BO3/IEMCTBUS HA IPUPOLY», « BaxkHEeWIIME HCTOYHUKHN 3arps3HEHUS
BO3/1yXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIIass cocraBisiomas Ouocgeps»,
«Dakroppl  gerpamanuu  1ouB»,  «llapHukoBeii  AddexTy,  «DaKTOPHI
pallMOaKTUBHOTO 3arpsi3HeHus Ouocdeprl», «OOmass cTpykrypa Ouocheps»,
«PacnpocTpanenune kuzHu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«Kpyrosoport yriepoaa B 6uocdepe», «KpyroBopoT azotra B Ipupoae».

OOopynoBanue: Mojenb-amuIMKanus «TunudHble OMOLEHO3bI», Tepdapuii
«PactutenbHbie coo0IIecTBa», Kouiekuu «buoienosy, «Bpenurenn BakxHEUITNX
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYp», TepOapUH U KOJUIEKIIUU PACTEHHUI U KUBOTHBIX,
MPUHAJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpylaM oJAHoro Buaa, KpacHas kaura
Poccuiickoit  ®@enepaunn, H300paKEHHUS] OXpaHSIEMbIX BHJIOB pACTEHUH U
YKUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHMA IIPOI'PAMMBLBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBarOTCA TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMUCSA TIporpaMM  CpeIHero  olmiero  o0pa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEIYIOIINE COCTABISIOLIME: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENICHNI0, HaJIWyue MOTHBalMM K oOydeHuro Ouosoruu,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIEHWHM JUYHOCTM Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUS, TOTOBHOCTb U CIOCOOHOCTH OOYYaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMM, MPHUCYIIUMHU CHCTEME
OMOJIOrHMYecKOro 00pa3oBaHUs, HAJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIM U CTPOUTD KU3HEHHBIE IIIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpenMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C
TPAIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU I[EHHOCTSIMHU, NMPUHATHIMU B OOLIECTBE MpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CHOCOOCTBYIOT IIpOLECCAaM CaMOIO3HAHUS, CAaMOBOCHUTAHMS H
CaMOpa3BUTHUS, PA3BUTUSA BHYTPEHHEW MO3MUIMU JIMYHOCTH, MaTPUOTH3MA,
YBO)XECHHS K 3aKOHY M IPaBOMNOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YB@)XCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHAaUMOHalIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKpYKarollen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI YydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MMO3UIMEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, T[IO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA W ONBITA ACSATEIBHOCTH B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIPABJICHUN
BOCIIUTATEJIbHOW JIEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH T'PAKJAHCKOMN MO3ULIUH O0YYAIOLIErocsi Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPU CO3IaHUU YUEOHBIX
IPOCKTOB, PCIICHHWH Yy4eOHbIX U IIO3HABATEIbHBIX 3aj7ay, BBHIIIOJHCHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEEIATh COOCTBEHHYIO IIO3HMIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU M OOBSCHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOSXKJICHUSIMU, KyJbTYPHBIMH IIEHHOCTSIMH U
COITMAJIbHBIM TTOJI0KECHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOILIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBaXUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIIMOHEHTOB IMpU OOCYKJIEHHMH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCUICKOM TPakIaHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HapO/y, YyBCTBa OTBETCTBEHHOCTH neped PoauHoM, rop1ocTu
3a CBOM Kpaul, cBOKO PoauHy, CBOM SI3BIK M KyJbTYpPY, IIPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIECIUIO U MAMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHMS 3HAUYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOI0 HAPOAa,;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJIUTENSAM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS IEHHOCTE CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauUMsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECCTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3ICUCTBUS KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PA3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBJISAITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS W
IMOLMOHAIBHOI0 0JIAT ONOJIYYHS:

MMOHUMAaHHUE U Peaii3alius 3J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
nuTaHue, COOJI0/IEHNE TMTUEHNYECKUX MTPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHUI W OTAbIXa, peryjsipHas (u3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHJAMBUAYAIBHOIO M  KOJUJIEKTHUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIIUX 370POBBIO M KU3HU JIFOJICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHBIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MpoPeCcCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymeld mnpodeccun MW PeaM30BBIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
MIPOTSKEHUU BCEW JKU3HU,

7) 3KO0JIOrM4€eCKOro BOCIIUTAHUSA

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K TPUPOJI€ KaK HCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIL€CTBOBAHMSI;

MOBBIIIEHUE YPOBHS HKOJOTMYECKOW KyJIbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXHBIX TMOCIEIACTBUNA IS
OKPYKAaroler Cpebl;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IyTel HX
penieHus;

CIIOCOOHOCTH MCTIOJBL30BaTh MPHOOPETAEMBIC TIPU U3YICHUH OMOJIOTUH 3HAHUS
U yMEHHMS TpU  pelIeHHd 1poOJeM, CBA3AHHBIX C  PalMOHAIbHBIM
MPUPOJIONOIB30BAHUEM  (COOJIOJICHUE  TpaBWJl  TOBEACHUSI B MPHUPOJE,
HaIlPaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OroChephl);



aKTUBHOE HENPUAITUE ACHUCTBUN, IPUHOCAILINX BPE OKPYKAOIIEH PUPOTHON
cpene, YMEHHE IPOrHO3UPOBATh HEOJArONpPUSTHBIE SKOJOTMUECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U NTPEAOTBPALLATD HX;

HaJIM4Yue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOTHYECKOW KYIbTYPHI,
OIBITA NEeATENbHOCTH DKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSI MU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAJIBLHOU
MpPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JAEATETbHOCTH SKOJIOTHYECKOMN
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW W YHUTATEIbCKOW KyJIbTYpbl KakK CpEACTBA
B3aMMOJICICTBUSI MEXY JIIOJIbMU U MO3HAHUS MUPA;

NMOHUMAaHUE CHeuuPUKU OHOJOTUM KakK HayKH, OCO3HaHUs €€ poiu B
(OpPMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LEJIOCTHOTO
MPEICTaBICHNU 00 OKpPYXAarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKA U
oOIIeCTBa, B TMO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpolseM
COXPaHEHHS IPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PEeCypcHbIe  MPOOJEMBbI  Pa3BUTHS
YEJIOBEYECTBA, MIOUCKA IMyTeH BBIXOJa U3 TJIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMIOJYyYECHUH OHOJIOTUUECKHX 3HAHWN B IEIAX
MOBBIIICHUS OOIIEH KyJNbTyphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTABHOM 4acTH (PYHKIIMOHAJIBLHOM IpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
MPU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHUE CYIIIHOCTH METOJOB MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJNIb30BAaTh TOJy4YaeMble 3HAHWUA MJI1 aHaiuu3a u
OOBSCHEHUS SABJICHUI OKPYXAIOIIEro MUpa U MPOUCXOASINIUX B HEM M3MEHEHUH,
YMEHHE JeaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (PAKTOB H
MMEIOIIMXCS JAHHBIX C LENBI0 MOTYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus npooJieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAaHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
IMPOEKTHYIO U UCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTB K HCIIPCPBIBHOMY 06p3303aHH10 151
CaMOO6pa3OBaHHIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUKW 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus»
BKJIFOYAIOT: 3HAYUMBIe I (POPMUPOBAHUS MHUPOBO33PECHHUSI OOYJAFOITUXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHBIC MOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAy4yHOW KapTUHBI MHUpa M CHEUUPUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEHIECTBO, YHEPTUsl, SBJICHHE, MPOIIECC,
cucTeMa, HaydyHbIH (DaKT, MPUHIIMUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
HccreoBanne, HaOoIeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHBIC
yuyeOHbIC JEeUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, DETYJISTHBHbBIC),
obecnieunBaromue GopMupoBaHue (PyHKIIMOHATIBLHON I'PAMOTHOCTH U COIIMATIBHOM
KOMITETCHIINK ~ OOYYalOIUXCsA, CIOCOOHOCTh  OOYYalOIMMUXCS — HCIOJb30BaTh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIEC, MUPOBO33PEHUYECKNUE 3HAHUS 1 YHUBEPCAJIbHBIE
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMATIbHON MPAKTHKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa3oBaHUs JIOJDKHBI OTPakaTh:

OBiaanenue YHHUBEpPCATLHBIMU yueOHbIMU NMo3HABATEJIbHBIMH
JeUCTBUSIMH:

1) 6a30BbIE JTOrUYeCKHE e CTBUS:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOIh30BaTh MPU OCBOECHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHaynm3a, CUHTE3a, CpaBHEHUS, KiaccuduKammu, 0000IIEeHNS ), paCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUU (BBIACISATh MX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMH);

ONpEeNEeNsATh eI JeITeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX
JIOCTHUKEHUS, COOTHOCUTH PE3YJIbTAThI I€ITCIIbHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCITOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS I OOBSICHEHHS ()aKTOB W SBJICHHIA
YKUBOM TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTHHU), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BBIBOJIBI 1 3aKJIIOUCHHUS;

MIPUMEHSITh CXeMHO-MOJIETbHBIE CPEJICTBA AJIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€M W OTHOIIEHUHW B M3y4aeMbIX OHOJIIOTHMYECKHX OOBEKTaX, a TakKkKe
MPOTUBOPEUUM PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IUIAH peElIeHUs NpoOJeMbl C YYETOM aHalIM3a UMEIOLIUXCS
MaTEepHAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATH U BBIOJIHATH padOTy B YCIOBUSX PEaIbHOT 0, BUPTYAIbHOIO
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIeA0BaTEIbLCKHE 1eUCTBUSI:

BJIaJIeTh HAaBbIKAaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITENbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETalud, MPeoOpa3oBaHUI0O U MPHUMEHEHUI0 B Y4YEOHBIX
CUTYalUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMM;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NESTENbHOCTU U dKU3HEHHBIX CUTYalUAX;

BBISBIIATh IPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJM3MpOBATh 3a/]ady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HAXOUTh apryMEHTHI JIJIs TOKa3aTelIbCTBA CBOMX
YTBEPKIECHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATh TIOJYYEHHBIE B XOJ€ pEUIEHHA 3aJadd  Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OILIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IEJICHAIIPABICHHBIM TOUCK TEepeHoca CPeJCTB M CHOCO0OB
JENCTBUS B MPOPECCHOHATILHYIO CPEAy;

YMEThb IEPEHOCUTh 3HAHUS B II03HABATEIBbHYI0 M IPAKTUYECKYIO 00J1acTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 001acTel;

BBIIBUT'aTh HOBBIE WJEH, MpEIIaraTb OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBHUTbH NMPOOJIEMBI U 33/1a4H, IOMYCKAIONIME alIbTePHATUBHBIC PEILICHUSI.

3) pa6ora ¢ unopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMaIK (TEKCTe yueOHOro
nocoOus, HAy4YHO-NIONYJIIPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBApSX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh
UH(OPMALIMIO Pa3IMYHBIX BUJOB U (POPM MPEICTABIICHUS, KPUTUUECKN OLIEHUBATh
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTb;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHSTh PA3IMYHbIE METOABI MIPU TOUCKE U
otOope Ouosornyeckoi uHGOPMAIMKU, HEOOXOAUMON IS BBITIOJIHEHUS Y4E€OHBIX
3ajay;

NpUOOpEeTaTh OMNBIT KCIOJIB30BaHUS WHMOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHMS PA3TMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHMAIbHYIO  (OPMY  MPEACTABICHUS
Ononoruyeckoil HHpopManuu (CXeMbl, rpapuKu, JUarpaMMbl, TAOIUILIbI, PUCYHKH U
Apyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KAadecTBE CpEICTBAa MpH padoTe C
Ouonoruyeckoil UHpOpMaNUel: TPUMEHATh XUMHYECKHEe, (U3NUYECKUe W
MaTeMaTHYeCKHe 3HAKH U CUMBOJIBL, (OpMYIbl, aOO0peBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CPE/CTBA
HarJISTHOCTH;

BJQJIETh ~ HABbIKAMHM  PACIO3HABaHUS M 3allUThl  MH)OpMaIuw,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgjajieHne YHUBEPCATbHBLIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) oOmenme:

OCYIIECTBIIATh KOMMYHHUKAIIUHA BO BCEX cdepax KU3HHU, aAKTUBHO YIaCTBOBAThH
B JMAJIOTe WJIM JUCKYCCUU MO CYIIECTBY OOCYKJIaeMOil TeMbl (YMEHUE 3ajaBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXKICHHS OTHOCHUTEIHHO BBIMOJTHCHUS TpEIaracMou
3aJla4, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTMX Y4aCTHUKOB
JIMAaJora Uil JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, MPEANOCHUIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYaTh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBUS, TTOHUMATh
HaMEpPEHUS IPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIICHHE K COOCCETHUKY
U B KOPpEKTHOM (hopMe GopMyITHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO HW3JIAraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eTeJIbHOCTh:

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboThI IpU pelICHUU OUOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPH PEIICHUN yUIeOHOM 3a1a4H;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUNA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOT0 YJIeHa KOJJICKTHBA;

NPUHUMATh IICIM  COBMECTHOM  JCATEIBHOCTH, OPTraHU30BHIBATH |
KOOPJIUHUPOBATh JEUCTBUS MO €€ JOCTH)KECHHUIO: COCTaBJISITh IUIAH JICMCTBUU,



pacupenensTh poiad ¢ Y4ETOM MHEHHMM Y4aCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHMBATh KAYECTBO CBOET0 BKJIa/ia U KaXXI0r0 yYaCTHUKA KOMaHIbl B OOIIIHIA
PE3yJbTAT IO pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKTHI, OIEHUBATh UJAEU C TO3UIUKM HOBHU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYHIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANTHMYHBIX
CUTYaIUsX, TIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBy1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

1) camoopranuszanus:

WCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS MPOOJIeM W HUX
pelIeHHs] B )KU3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM I1IeJIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOUX JICUCTBUSAX M IMOCTYNKAaX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO JE€ATECIbHOCTh, BBISBISTH
Mpo0JIeMBbI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 3a/Ja4d B 00pa30BaTEILHOM
NEATEIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEIbHO COCTABJIATH IJIaH pelIeHUsI TPOOJIeMbI C YIETOM UMEIOIIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmupsTh paMKi Y4eOHOTO ITpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUN;

JIeaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pellIeHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKON HSPYyAHUIIMH B
pasHbIX O0O0JIACTSAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 00pa30BATENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallMsSIM, BHOCUTh KOPPEKTUBBI B JI€ATEIILHOCTbD,
OILICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  PEeIEKCHU  KaK  OCO3HAHUSA
COBEpIIACMBIX JIEUCTBUM UM MBICIUTENBHBIX MPOIECCOB, HUX PE3YyJbTaTOB H
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NJIsi OLIEHKU CHUTYyalluu, BhIOOpa
BEPHOT'O PEIICHUS;

YMETh OLEHMBATh PUCKHM W CBOEBPEMEHHO IPUHHMATh PEIICHUS MO HX
CHIKEHHUIO;

MPUHUMAaTh MOTHUBBI W apPryMEHThl JPYTUX TMpPU aHAIU3E PE3YyJIbTAaTOB
NEATEIbHOCTH;



3) npuHsiTHE ce0sl M APYTrUX:

MPUHUMATh €051, TOHUMAsi CBOM HEJIOCTaTK! U JJOCTOMHCTBA,;

MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAIU3E PE3YIbTAaTOB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU APYTrOTro YeJIOBEKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarhl ocBoeHus mnporpammbel COO mo Ouonorun Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEILHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
MPUMEHEHUI0 3HAHWW B PA3IMYHBIX yYEOHBIX CHUTYAIUSAX, a TAKKE B PEATbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YEeHUSI.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA ydyeOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUK O MECTE U POJIH OMOJIOTMH B CUCTEME HAYYHOI'O
3HaHUSl E€CTECTBEHHBIX HAayK, B (OPMHUpPOBAHHU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAILHON
IPAMOTHOCTH Y€JIOBEKA I PELICHMS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEp)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
KU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILCHUE YHEPTHH),
romMeoctaz (camMoperyJisiiusi), YpPOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTHYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs J0TrMa MOJIEKYJIsIpHOM Ouonoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuyeHus (0 LIEHTpax MHOTO0Opaszus H
MIPOUCXOXKJEHUS KyIbTYpHBIX pacTteHuid H. . BaBunosa), onpenensiTe rpaHuIlbl UX
IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MO3HAHUSA B OMOJOrMU: HAOIIOEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBICHUW, OpPraHU3alus U IMPOBEIACHUE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE IOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOIBI
Ha OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;



YMEHME BBACIATH CYIECTBCHHBIC IPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIECTB M NPEBPAIICHUS SHEPIUHU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO0 M DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHAUBUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh NOJyYEHHbIC 3HAHMS AJI1 OOBSACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl MPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C LeNbl0 obecriedeHus Oe30MacHOCTH CBOETO 3JI0pPOBbS U 310POBBS
OKpYKarOUIUX JII0eH, COOMI0OIEHUS HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
OPUPOJHON Ccpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHKEHHIM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA TS PaLOHAJIIBHOIO
IPUPOIONOJIB30BAHUS;

YMEHHE pelaTh 3JIEMEHTApHbIE TE€HETHYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUIEHHOE HACJEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPECKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M IMpaKTHYECKHE paboThl, COOIIOATH
npaBuiia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHBbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBON MH(pOpPMAIMK, HAYYHO-TIONYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEAOBAaHUI B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHs ydueOHOro mpeamera «buonorus» 6 11
Kacce TOJDKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJNU OMOJIOTMH B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHBIX HAayK, B (OPMHPOBAHHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX H
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOrMH, (PYHKIMOHAIBLHOM
IPaMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATh COIEpKaHUE OMOJIOTrMYECKUX TEPMHUHOB U MOHATHI: BU/,
HOMyJisALKs, TEeHO(OHA, HSBOJIOLUSA, IBUXKYIIME CHIBI ((PaKTOpbl) HBOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTMYECKHE (PaKTOPBI,
AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MUTaHUS,
AKOJIOTHYecKasi mupamMua, OuoreoreHos, ornochepa;



YMEHUE u3jararb OWOJOTMYECKHE TEOpuu (SBOMIOLMOHHAs Teopus Y.
JlapBruHa, CHUHTETHYECKash TEOpUs »HBOJIIOLMU), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAalpaBJICHUW U
nyreir sBomonnn A. H. CesepiioBa, yuenusi o 6uochepe B. WM. Bepnanckoro),
OTIpeNIeISITh TPAHUIIBI KX IPUMEHHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIO/IEHUE U
OINKCAaHUE JKUBBIX CUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alus U TNPOBEICHHUE
OHMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIEIyeMbIMU BEIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX pE3YIbTaTOB,
MCTIOJIH30BAaHHBIX HAYYHBIX TTOHATHUNA, TEOPUHA W 3aKOHOB, YMEHHE JENIaTh BBIBOIBI
Ha OCHOBAHUU MOJy4YEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, MONYJISALUUH, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoIeHO30B ¥ 3KOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHUS, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA JHEPrUU B OKOCHUCTEMAaX, AHTPOIOICHHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BELIECTB M OHOr€OXMMHYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJYyYEHHbIC 3HAHMS AJI1 OOBSACHEHUS OMOJOrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C Lenplo obecriedeHus Oe30IMacHOCTH CBOEro 3J0POBbS U 3]I0POBbS
OKPYKaIOILUX JIt0JIeH, COOTIOAEHHSI HOPM TPaMOTHOTI'O MOBEICHUS B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHON OMOJIOrHH ISl pallMOHATBHOIO MPUPOI0TOIb30BaAHU S;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJOTHYECKHE 33aJa4H, COCTaBISTh CXEMBbI
nepeHoca BEUIECTB U YHEPTUU B SKOCUCTEMAX (LIEMU MUTaHUA);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHYECKHE paldoThl, COOIIOAATH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPAaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKU OLEHUBaTh W HHTEPIPETHPOBATh HHGOPMAIUIO
OMOJIOTMYECKOT0  COJAEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
Pa3NIUYHBIX UCTOYHHUKOB (CPEICTBA MAaCCOBOM MH(pOpPMAIINH, HAYYHO-TIOMYIISIPHBIE
Marepuasibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOUYHHUKOB, I'PAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmnapar OUOJIOTHH.



TEMATHNYECKOE INTAHUPOBAHUE
10 KITACC

KosnuecTBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3ieioB H TeEM uudpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (1upp )
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmorexa [OK
P t https://m.edsoo.ru/7f41¢292
. bu6morexa IIOK
3 XUMHUYECKUIN COCTaB U CTPOCHUE KIIETKH 8 1 hitps://m.edsoo.rw/7f41c292
bu6mmoreka [JOK
4 K 6 1
HBHEACHTEIRHOCTD KICTICN https://m.edsoo.ru/7f41¢292
5 Pa3mHOXeHMEe U MHIMBHUIYyaIbHOE pa3BUTHE 5 | bubmoteka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTh M H3MEHYUBOCTE 2 15 bu6mmoreka [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenexuust oprann3MoB. OCHOBBI 3 1 bubmuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmnoreka [JOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4




11 KITACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m past Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmioreka [IOK
1 ] 0 9 1
BOJHOUHOHHAA DHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE )KU3HU HA 9 1 05 bubmmoreka [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Opranusmel U OKpyIKaroInas cpeaa 5 1 bubmrorexa IIOK
p Py t e https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U DKOJIOTMYECKHUE CUCTEMBI 9 1 bubmorexa TIOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpEeMA https:/m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 ) )5

I[TPOTPAMME







ITIOYPOYHOE IINTAHUPOBAHME

10 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne aTa mudpoBbie
Tema ypoka Konrtpoasnbie | IlpakTudeckue A op
n/n Bceero H3YYCHUA oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bub6muorexa IIOK
1 buosnorus B cucreme Hayk 1 https://m.edso0o.1u/863e6122
04.09.2023 https://m.edsoo0.ru/863¢632a
Mertoanl mo3HaHUA )KUBOI
npupoasl. IlpakTuueckas padora
2 N]: lp«Iz/lIcnonimBaHHe ale)qube 1 0.5 bubmiorexa LIOK
- p ’ 11.09.2023 | https://m.edso0.ru/863e6122
METOJIOB MPH U3YICHUHN
OHOJIOTHYECKUX O0BEKTOBY
3 buonorndyeckrue CUCTEMBI, | bub6morexa IIOK
MPOLIECCHI U UX U3YUYEHUE 18.09.2023 | https://m.edso00.ru/863e6564
4 XUMHUECKUH cOCTaB KJIETKH. Boma | bu6muorexa IJOK
1 MUHEPAJIbHBIE COJIU 25.09.2023 | https://m.edsoo.ru/863e674e
bubmorexa [IOK
5 benku. CoctaB 1 cTpoeHue 0eaKo 1
fH Tap H CTpocHH OB 02.10.2023 | https://m.edso0.ru/863e6b72
depMeHTB — OMOJIOTHYECKHE
Karanu3atopbl. JIabopaTopHas
6 pabota Ne 1 «3yueHue | 0.5 bu6motexa [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ’ 09.10.2023 | https://m.edsoo.ru/863e6b72

(bepMeHTOB (Ha IprUMepe aMHIIa3bl
WJIM KaTajas3bl)»




bubmmoreka [IOK

KOHYMKA KOpeIIKa JiyKa Ha
TOTOBBIX MHKPOIperapaTaxy»

! yraesozt. Jamiis: 16.10.2023 | https://m.eds00.ru/863e6870
bub6morexa IIOK
8 Hyxaentosbie KHCIOTSL AT 23.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTObI U3yUEHUS bubmmoreka LIOK
kieTku. Knerounas teopus 06.11.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak nemocraas ;kuBas
cucrema 13.11.2023
CrtpoeHnue 3yKapuOoTH4eCKOH
kietku. JlabopaTopHas padora Ne
2 «/3yueHue CTpOCHUs KIETOK Bbu6morexa IJOK
11 pacTeHui, )KUBOTHBIX, FPHOOB U 0.5 https://m.eds00.ru/863¢6 0
. 20.11.2023
OakTepHii MoJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIMpenaparax u ux
OIHCaHUE»
bub6morexa IIOK
12 OOMEH BEIECTE MITH META00M3M 27.11.2023 | https://m.edsoo.ru/863e766¢
bubmorexa [IOK
13 (boTocies. Xemocires 04.12.2023 |  https:/m.edsoo.ru/863¢7c98
. bub6muorexa IIOK
14 JHepreTeciii oomen 11.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HEHHBIH UK KIETKH.
Jlenenue KiaeTku. MuTos.
15 JlabopatopHas pabora Ne 3 0.5 bu6motexa [IOK
«Habmronenre MuTO3a B KJIIETKaX 18.12.2023 | https://m.edsoo.ru/863e7dc4




16 Buocunres Oenka. Peakius bubmmoreka [IOK
MaTPUYHOT' O CHHTE3A 25.12.2023 | https://m.edsoo.ru/863e796¢
bub6morexa IIOK
17 Tpancmums — OuocnATes Oeria 15.01.2024 | https://m.edsoo.ru/863e796¢
18 Hexnerounsie popMbl KUZHU — bubmmoreka LIOK
BUPYCHI 22.01.2024 | https://m.edsoo.ru/863e7540
bubmorexa [IOK
19 @opMBbI pa3MHOKEHHS OPTaHU3MOB 29.01.2004 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6moreka [JOK
20 Meitos 05.02.2024 | https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MTOJOBBIX
kieTok. O11010TBOPEHHUE.
21 JlaGopaTtopHas pabora Ne 4 0.5 bu6motexa [IOK
«M3ydeHne CTpOeHHUs TOJIOBBIX 12.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
2 WNHnuBuayanbHOE pa3BUTHE bu6motexa [IOK
OpPraHU3MOB 19.02.2024 | https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HACJICICTBEHHOCTH U bubmorexa HOK
26.02.2024 | https://m.edso0o.ru/863e86{2
W3MEHUYUBOCTHU
3aKOHOMEPHOCTH HACIIeIOBAHUS
24 npu3HakoB. MoHOrHOpHIHOE bubmorexa [IOK
04.03.2024 | https://m.edsoo.ru/863e8878
CKpEIIMBaHUE
UTUOPUTHOE CKPEIIMBAHHE.
25 };[aKOH EefaBHcmforlg bubmmotera LIOK
11.03.2024 | https://m.edsoo.ru/863e89a4

HaCJICAOBAaHUS ITPU3HAKOB




CrenieHHO€e HacJIeI0BaHUE
npu3HakoB. JJabopaTopuas paboTa
Ne 5 «3y4yenue pe3ysibTaToB

bub6mmoreka [JOK

26 MOHOTHOPUTHOTO U JUTHOPUTHOTO 0-5 18.03.2024 | https://m.edsoo.ru/863e8c60
CKpEIIMBaHUA y Ap030(DUIIBI HA
TOTOBBIX MHUKpOIIpenapaTax»

7 I'eneruka nona. Hacinegopanue bubmorexa [IOK
IIPU3HAKOB, CLEIUIEHHBIX C ITOJIOM 08.04.2024 | https://m.edsoo.ru/863e8c60
3MEeHYHBOCTb.

HenacnencTBeHHass ©3MEHYHUBOCTb.
JlabopaTopHas pabora Ne 6.
28 N3yuyenne monuduKkanoHHON 0.5 Eubmorexa IOK
15.04.2024 | https://m.edsoo.ru/863e8efe
M3MEHYHMBOCTH, ITOCTPOCHHUE
BapUAILMOHHOTO Psijia U
BapUaLIMOHHON KPUBOW»
HacneacrBennas N3MEHYHMBOCTb.

29 JlabopartopHas pabota Ne 7. 0.5 bubmoreka [JOK
«AHAIM3 MyTaui y 1p0o30Quis! ' 22.04.2024 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIpenapaTax»

30 I'enernka denoBeka bubmorexa HOK

29.04.2024 | https://m.edsoo.ru/863e8d78
Pe3epBHblii ypok. O00011€HIE 110

31 teMe «HaciieqcTBeHHOCTD U 06.05.2004
W3MEHYMBOCTb OPTaHU3MOB)

32 Cenexius Kak HayKa U MpoIecc Eubmorexa HOK

13.05.2024 | https://m.edsoo.ru/863e9214

13 MeToabl U JOCTHKECHHUS CEIICKIIUH bu6morexa IIOK

pacTeHUI U KUBOTHBIX 20.05.2024 | https://m.edsoo.ru/863e9214




34

buorexHosorus kak orpacib
MPOU3BO/ICTBA

27.05.2024

bubmmoreka [IOK
https://m.edsoo.ru/863¢e9336

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsbie | Ilpakrnueckue
n/n Bcero HU3Yy4YCHUSA oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 DBOJIOLHUS U METOJIBI €€ U3yUEHUS 1 bubmorexa OK
t A - 04.09.2023 | https://m.edsoo.ru/863ea20e
) Hcropust pa3BuUTHA NPEACTABICHUMN 1 bu6motexa [IOK
00 PBOJIIOLUHU 11.09.2023 | https:/m.edso00.ru/863e9570
bubmuorexa [IOK
3 M 1
FIRPOSBOITOMHA 18.09.2023 | https://m.edsoo.ru/863e9¢cle
[Tonynsauus Kak 3eMeHTapHas
e a BUJA U 3BOJIIOLIUU.
4 JQIEZHETOB lelm aGota ; 1 1 0.5 bubmoreka LIOK
patopHai p B ’ 25.09.2023 | https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUOB MO
MOP(OJIOTUUECKOMY KPUTEPHIO»
5 JIBrxKyIye cuibl (3J1€MEHTapHbIE | bubmmoreka LIOK
(baxTOpHI) IBOIIOIUH 02.10.2023 | https://m.edsoo.ru/863e9da4
6 EcTecTBeHHBII 0TOOp U €Tr0 1 bu6motexa [IOK
hopmbl 09.10.2023 |  https://m.edsoo.ru/863¢9ed0
Pe3ynbTaTel 3BOMIOLINH:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB
1 BUJ1I000pa30BaHUE. Bub 10K
noamoTexa
02 1 0.5
! JlaGoparopuas padora No 16.10.2023 | https://m.edsoo.ru/863e91fde

«Ornucanue npucrnocodJIeHHOCTH
OpraHu3Ma u e€ OTHOCHTEIBHOTO
XapakTepa




Hanpasnenus u nytu

bubmmoreka [IOK

8 MAaKpO3BOIIOLHHI 23.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3Bomonnu 06.11.2023
10 Ucropus xu3an Ha 3eMie u
METOABI €€ U3YYEHHUs 13.11.2023
1 I'nnoressl IPOUCX 0K ICHUS JKU3HU bubmmoreka LIOK
Ha 3emiie 20.11.2023 | https://m.edsoo.ru/863ea5ab
12 PazButne xnu3HN Ha 3eMiie 110 but6mmoreka [JOK
3pam u nepuoaam 27.11.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbI BOJIIOIIHT
pPacTUTENBHOTO U dKUBOTHOTO
13 Mmupa. [Ipaktnueckas padora Ne 1 0.5 bu6moteka LIOK
«M3ydeHne HCKOMMaeMbIX OCTaTKOB 04.12.2023 | https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJITEKIIUSX)»
14 CoBpemeHnHas cucreMa bubmotexa [JOK
OpPraHUYECKOro MUpPa 11.12.2023 | https://m.edsoo.ru/863ea48e
15 DBOJIIOIHSA YCIOBEKa bu6muorexa IJOK
(anTpoOmnorexes) 18.12.2023 | https://m.edsoo.ru/863eac2c
16 JIBwxyimye cuibl ((hakTophl) bubmotexa [JOK
AHTPOINOreHe3a 25.12.2023 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJNU IBOIIOLIMU
YeJloBeKa 15.01.2024
13 UYenoBedeckue pachl U MPUPOIHBIS bu6motexa [IOK
aJanTalyy 4eIoBeKa 22.01.2024 | https://m.edsoo.ru/863eaea2




PesepBHbIii ypok. O6001IeHIE 110

19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE 29.01.2024
YKU3HM Ha 3emiie»
20 DKOJIOTUsl KaKk HayKa 05.02.2024
1 Cpensl 0OUTaHUS ¥ SKOJTIOTUUECKHE bubmmoreka [IOK
(baxTopbI 12.02.2024 | https://m.edsoo.ru/863eafec
Abuornueckue GpakTopsl.
JlaGoparopHas padota Ne 3.
«Moponoruueckue 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa LIOK
19.02.2024 | https://m.edsoo.ru/863ebl0e
obutanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bub6moreka [JOK
23 broreckue paxTops: 26.02.2024 | https://m.edsoo.ru/863eb348
OKOJIOTNYECKHUE XapaKTEPUCTUKH
nonyssiuuu. [Ipaktnueckas padota
24 Ne 2 «Hoasqu MJIOTHOCTH 0.5 04.03.2004
MOMYJISALUNA Pa3HBIX BUIOB
pacTeHun»
75 Coo01iecTBa OpraHu3MoOB — bu6motexa [IOK
OHOLIEH03 11.03.2024 | https://m.edsoo.ru/863eb46a
26 OKOJOTUYECKUE CUCTEMBI bubmmoreka [JOK
(3KOCHCTEMBI) 18.03.2024 | https://m.edsoo.ru/863eb46a
7 OCHOBHEI€ [TOKa3aTEIHN bubmmoreka [IOK
9KOCHCTEMBI. DKOJIOTUYECKHE 08.04.2024 | https://m.edsoo.ru/863ebS5fa




nupamuabl. CBOMCTBA IKOCHUCTEM.

Cykueccust

28 [IpuponHbie 3KOCUCTEMBI 1 15.04.2024

29 AHTpPOINOTr €HHbIE 3KOCUCTEMBI 1 2.04.2004

30 Bbuocdepa — rimobanpHas 1 bubmmoreka LIOK
JKOCHCTEMa 3eMIln 29.04.2024 | https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILECTBOBAHUS | bu6motexa [IOK
ouocdepnl 06.05.2024 | https://m.edsoo.ru/863ebd16

32 UenoseuectBo B Onocdepe 3emin 1 13.05.2024

13 Cocyl1iecTBOBaHHE MPUPOBI U | bu6motexa [IOK
YeJI0BEUEeCTBa 20.05.2024 | https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O0001IeHNE

34 Ttembl «Co00111eCTBa U 1 27.05.2024

OKOJIOTHYCCKUEC CUCTCMBD»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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