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MHHOACHUTEJIBHASA 3AIIMCKA

[Ipun pa3paboTke mnporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY JJIs
OMpe/ieNICHUs] TOJIX0JI0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpeaMera
«buonorus» cocraBwiu: KoHuenryaiabHble nonoxeHus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIeH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
NPUHIIMIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccuiickoit denepariuu, a TakKe MOJIOKEHUs O criennduke
Owonoruu, €€ 3HAYEHWHW B TIO3HAHUM KUBOM TPUPOJALI W OOECIICUCHHU
CYILIECTBOBAHUS 4ejIoBeuecKoro oduiectBa. CoriacHO Ha3BAaHHBIM IOJIOXKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI TIO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Guosioruu 1aéT mMpencTaBiIeHUe O MemsIX, 00 00IIel cTpaTeruu
00y4eHHMs1, BOCIUTAHUS U Pa3BUTHUS 00YJarOUIUXCs CPeICTBaMU y4eOHOro nmpeamera
«buomnorust», onmpenensieT 00s3aTeIbHOE TPEAMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacrnpeneneHle Mo pasjieiaM U TeMaM, PEKOMEHJYeMYIO MOCIeI0BaTeIbHOCTh
M3y4deHUs] Y9eOHOTO MaTeprala ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTMKM O0pa30BaTEIbHOTO MPOLecca, BO3PACTHBIX OCOOEHHOCTEHN
00yJaromuxcs.

B mporpaMmme 1o 6M0I0THH TaK)Ke YIUTBIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3yibTaTaM OOYYEeHHS B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TT03HABATEILHON
NeATeIbHOCTH/y4eOHbIX JEHCTBUM OOy4YalOIIUXCS MO OCBOCHHUIO COAEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruun (10—11 knaccel, 6a30BbIil ypOBEHB) peaii30BaH
IPUHIIMI TPEEMCTBEHHOCTH B W3y4eHUW OWOJIOTHH, Ojaromaps 4YeMmMy B HeE
IPOCMATPUBACTCS  HANpPABIICHHOCTh HAa pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JTMYHOCTH, SKOJOTHIECKOTO MBIIUICHUS, MPEJACTaBICHUN O 3I0POBOM
o0Opa3e KM3HM U OEpeXHbIM OTHOUIEHHUEM K OKpYKarolled NpUpOAHOU cpeje.
[ToaToMy Hapsimy ¢ M3ydeHHEM OOIIEeOHMOIOTUYECKUX TEOPHH, a Tak)Ke 3HAHUU O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe IO OWOJIOTHH YIEJIEHO BHHUMAaHHUE HCIOJIh30BAHUIO
MTOJIYYCHHBIX 3HAHWM B TTOBCEAHEBHOW KU3HM IS PEIICHUS MPUKIATHBIX 3a1a4, B
TOM 4YuCie: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKAa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI IKOJIOTMYECKHU 11€71ecO00pa3HOT0
MOBEJACHUSI B OKPYXKAIOIIEH MPUPOJHOU CpEJie, aHaIM3a BIUSHUS XO3SUCTBEHHOU
JEATENHHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX DKOCHUCTEM.
Ycunenue BHHMaHHUS K TPUKIATHOW HAMPABICHHOCTH YYEOHOTO mpeaMmera
«buonorus» MpOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUEHUS YCIOBUH JIJISl PEIICHMUSI



OJTHOW M3 aKTyaJIbHBIX 3a7[au IIKOJLHOTO OMOJIOTMYECKOT0 0O0pa3oBaHUs, KOTOpas
npeanonaraeT (GOpMHUPOBaHUE Yy OOYYAIOIIUXCA CIIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHUAM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOIO MUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TPEACTABICHUN O
HAy4YHOM KapTHHE MHpa, pacuIupsieT U o00O0IIAeT 3HAHUS O KUBOW MpHUpoje, €€
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W DBOJIIOLMUHU, CO3HAET
yCIIOBUS  JIJIsi:  TO3HAHWUSI  3aKOHOB  KWUBOW  TMPHUPOABI,  (POPMUPOBAHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO M 0Oe30macHoro oopasa
KU3HH, YKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOTO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbioe 3HaueHre OMONIOTUSl UMEET TaKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUU
oOyugaromuxcsa. M3ydenue 6monoruu obecrieurBaeT ycioBus st (OpMHUPOBaHUS
WHTEJUICKTYabHbIX, KOMMYHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTMYECKUX 3HAHUHU C
NPEJICTABICHUSMH U3 IPYTUX YU€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpadpuu. Ha3BaHHbIE TOJNOKEHHS O MpEIHA3HAYEHUH Y4eOHOro MpeameTa
«buonorus» cocraBUIM OCHOBY Ui ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPHUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 10
Oouomorumu.

OT6op conepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3UMLUUNA KYyJIbTYpOCOOOPa3HOIro MOAXO0Aa, B COOTBETCTBUHU C
KOTOpBIM OOydJaromuecs AOKHbI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICISAIONIME aJeKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKpPYKAroIeld MPUPOJAHON cpene, BOCTpeOOBAaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUUYECKOU AesTeabHOCTH. Oco00oe MeCcTO B ITOM CHUCTeME 3HaHUM
3aHMMAIOT JIEMEHTHI COJIEP KaHUsI, KOTOPBIE CIYXKaT OCHOBOM JJ1s1 (pOpMUpPOBaHHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[EHHOCTHBIX  OpPUEHTAlUSIX  JUYHOCTHU, CIIOCOOCTBYIOIIMX  T'YMaHHU3alUU
OHMOIOrMYecKoro oOpa3oBaHus.

CTpyKTypupOBaHHE cCoJlepKaHUsi Y4eOHOro marepuaja B Mporpamme II0
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYCHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOEHHOCTSX KUBOM IPHUPOJBI, O €€ YPOBHEBOW OpraHu3alu U
HBOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coepxKaTeabHble TMHUU: «buonorus kak Hayka. Metozsl
HAy4yHOTO mMo3HaHus», «Knerka kak Owosornyeckas cucreman, «OpraHusm Kak
Ouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHU4YecKOro Mupay,
«IBOJIIOLUS KUBOU MPUPOABDY, «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.



Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YarOUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHM3alliyd JKUBBIX CHUCTEM pa3HOr0 paHra u NPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JCHCTBUM B OTHOIIEHHWU OOBEKTOB
YKUBOM MPUPOJIBI M PEIICHUS PA3TMUHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTrmxkeHre 1enu u3ydeHus: yueoHoro npeamera «buosorus» Ha 0a30BOM
ypOBHE 00€CIIeYnBaETCS PEIICHUEM CIIEAYIOUIUX 3a/1a4:

OCBOCHHE OO0YYaIONUUMHUCS CHCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHSX,
YUCHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MpaBujiax, CIyKalluX OCHOBOM
uist GOPMUPOBAHUS TPEJCTABICHUNH O ©CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
MEeTO[aX Hay4yHOI'o MO3HAHUs, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKHBBIX
CUCTEM PA3HOr'0 YPOBHSI OPraHM3AIMH, BBIIAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHuE y OOYYaIOIIMXCS TO3HABATENbHBIX, WHTEJUIEKTYaJbHbIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOlleCCe aHaIM3a JaHHBIX O MyTSAX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IJIANIOB, UJEH W TMOIXOJ0B K HM3YYEHHUIO JKHUBBIX CHCTEM
pPa3HOT0 YpOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy OOy4Jamommxcs OOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH W OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW IPUPOJIBI HA OCHOBAHWH 3HAHUH W OMBITA, TIOMYyIECHHBIX TIPUA U3y4EeHUN
OMOoJIOTuH;

dbopmupoBaHue y oOOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATELHOCTH 4YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHH;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIIOBEKOM >KUBOMN
IIPUPOIBI, HECOOXOAMMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOIOACHUS STHUYCCKUX
HOPM MPHU MPOBEJCHUHN OMOJIOTUYECKUX UCCIICI0BaHU;

OCO3HAHME IIEHHOCTH OWOJIOrMYECKUX 3HAHUW [JIs1 TOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYIbTYPBI, 11 (POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHWNM M YMEHUM B MOBCEIHEBHOM KU3HM TSI
OLICHKH TOCJICJICTBUI CBOEH AESATEIHLHOCTH M0 OTHOIICHUIO K OKPYXaIoIleH cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE MEp MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpeanero obmiero oOpaszoBaHusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBIAETCA 00S3aTE€IbHBIM Y4EOHBIM MPEAMETOM, BXOJIAIIUM B
cocTaB npeaMeTHON 00s1acTu «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.

st uzydenust Ouonoruu Ha 6a30BOM ypOBHE CpeHEro 00111ero oopa3oBaHus
orBoauTcst 68 yacon: B 10 kiacce — 34 yaca (1 gac B Hegemo), B 11 kimacce — 34 gaca
(1 gac B HezeMO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (puiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorum B hopMUpOBaHUM COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTo1bl TTO3HAHUSA JKUBOU MPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, ONMCAHUE,
u3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas 00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, J[x. Yorcon u @. Kpux.

Tabmuib! u cxembl: «MeTobl MO3HAHUS KUBOU MTPUPOIBD».

JlabGopaTopHblie U NPpaKTUYeCKHE PA0OThI:

[Tpaktnueckas pabora Ne 1. «Mcmonp3oBaHuE pa3TUYHBIX METOJIOB TPU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H X OPTraHU3ALMS.

’Kusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aiuu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTeOICHOTHYECKHU ), OnOoChepHBIi.

JdeMoHcTpanuu:

Tabmuier 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHHU OpraHU3aIAU
KUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozenb Mmoiekybl JITHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHUE KIECTKH.

XUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIEC BEIIECTRA.

@OyHKIUM BOABI W MHUHEpaIbHBIX BelIeCTB B KieTke. llommep:xkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0eaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYNbl (MEpBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



depmeHTHI — Ononornueckune Karanuzaropsl. CTpoeHue GepMeHTa: aKTUBHBIN
LeHTp, cyocrpatHas cnenuduunoctb. Kodepmentsl. Burtamunbel. Otinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TIIIOKO03a, pud03a U Ae30KCUprd03a), Tucaxapuibl
(caxapos3a, JaKTo3a) UM MoaMcaxapuibl (Kpaxmas, TJUKOT€H, IeJUII0JI03a).
buonornueckue GpyHKIUH YIIIEBOJOB.

Jlunuael:  Tpurmuuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
rupodoOHbIe  cBoMcTBa. buonormueckue ¢yakuun aunuaoB. CpaBHeHUe
YII€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MoOHOMEpHI
HykJ1enHOBbIX KHUcioT. Ctpoenue u ¢pynkuun JIHK. Ctpoenune u pynkuun PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIMH.

[HuTonorusa — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHUSs KIETKHU.

Knerka xak nenoctHas xuBas cuctema. OOIIHe Mpu3HaKU KIETOK: 3aMKHYTast
HapykHasi MemOpana, Mosekynsl JIHK kak reHernueckuii ammapar, cuctema
cuHTE3a Oelika.

Tunsl KJIETOK: H>yKapUOTHYECKas M Mpokapuoruueckas. OcoOeHHOCTH
CTPOEHHUS TNpOoKapuoThdecko kieTku. Knerounas crenka Oaktepuii. CTpoeHue
JAYKAPUOTHUYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, UX
¢yukuuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUA u TacTua. Buasl turactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIUU OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue snpa: saepHas o00JouKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIILIKO. XPOMOCOMBI.

TpaHCnOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. lIBanu, M. IIneitaen, P. Bupxos, J[x.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@pankins, K. M. bap.

Juarpammsl: «Pacnipenenenne XUMUYECKUX AIIEMEHTOB B HEKUBOU IPUPOIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOEL».

Tabmuubr u cxembl: «llepuoguueckass TaOMuIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJIbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbl OeIKa,
«Ctpoenue ¢pepmentayn, «Hyknennosbie kuciotel. JJHK», «CTpoeHre MoIeKyJbl



ATD», «CtpoeHre 3yKapUOTUYECKON KIETKW», «CTpOCHHE KMBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUM, W3MEPEeHUM, HSKCIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIHHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KJIETOK.

JlabopaTropHble U MPpaKTH4YeCKUe PadOThI:

JlaGoparoprass pabora Ne 1. «l3ydyeHue KaTaIMTHYECKOH aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalla3bl)y.

JlabopatopHast pabdora Ne 2. «lV3ydeHue CTpOCHHS KJIETOK pPACTEHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpEenaparax U HUX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BeliecTB, WM MeTabou3M. ACCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUUeCKuidi OOMEH) — JBE CTOPOHBI €IMHOTO Mpolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHsS BEIIECTB M JHEPrHMH B MOHUMAHHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BeniecTB: aBTOTPO(dHBIN U rerepoTpodHbiid. Poib pepMeHTOB B
0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass u TemHOBas (¢a3bl  (orocuHTe3a. Peakuuu
dbotocurTe3a. IPhekTUBHOCTS PoTOCHHTE3a. 3HAUCHHUE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnoBuii cpenbl Ha (DOTOCHMHTE3 U CIIOCOOBI TOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocuHTe3. XeMOCHUHTE3UPYIOMUe OakTepru. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTnuecknii oOMeH B KJeTke. PaciiernieHue BeIecTB, BbIACICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTallbl JHEPreTUUeCKoro ooMeHa. I mukonus.
bpoxenue m ero Buabl. KucinopogHoe OKHCIEHWE, WM KIETOYHOE JIBIXAHUE.
OxucnurensHoe pochopunupoanue. IPPEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuun wMarpuuHoro cuHrte3a. ['enernueckas wunHdopmarus u JIHK.
Peammzanust renernuyeckoil mHpopManuu B kieTke. ['eHeTHMUeCKHUH KO M €ro
cBoiictBa. Tpanckpumnius — maTpuuHblii cunte3 PHK. Tpancmsiius — 6mocuHTes
Oenka. Otanbl TpaHchsiuuu. KomgupoBanue amunHokucior. Ponb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bozdyaurens CIIM/]a.



OOparHass ~ TpaHCKpHWIIIMSA, peBepraza W  uHTerpaza.  lIpodwunaktuka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsnos, /1. Y. Banoscknii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl mutanusy, «Meradomu3amy», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTUUeCKUd Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u >xu3HeHHbIN 1k Bupyca CIIN/la,
0akrepuodaray, «Permmukanus JJHK».

Oo6opynoBanue: moaenu-anrumkanuu «Yasoenue JIHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTtouHbIii MUK, WM SKU3HEHHBIM NUKN KieTku. WHTepdaza m MHUTO3.
[Ipoueccel, mportekatomue B uHTepdaze. Pemnukarus — peakuuss MaTpUUYHOTO
cunteza JIHK. CtpoeHne xpomocoM. XpOMOCOMHBIM Ha0oOp — KapHOTHIL
JIMTUIOU AHBIN u TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpoMaTuasl.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  WHIUBHUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BHOTOrMYEeCKnid CMBICT MUTO3A.

[IporpammupyemMas rubenb KIETKH — alornTo3.

@opMBbl pa3MHOKEHHUS OPraHu3MoOB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXECHUS: JICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJIs1 CEJICKIIUH.

[TomoBoE pa3MHOXKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranum meiosa. Ilponeccel, mpoucxoasiume Ha CTaaAusX Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICT U
3Ha4YEHUE MEHUO03a.

['ameTtoreHe3 — mpouecc 0Opa3oBaHUSI MOJOBBIX KIJIETOK Yy JKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepmMaTo30M], SHMIIEKIeTKa) — CIepMaToreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpOeHHUsI SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyisanus, opraHoreHnes. IloctamOpuoHanbHOe pasBuTHe. TuUIbI
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TpsMOe, HempsaMmoe (IMuuHOYHOE). BimsHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIAECHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanum:

Tabmuuplr u cxembl: «DOpMbI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMmbl», «Knerounsii mukn», «Permmukanus JJTHK», «Mwutos»,
«Mernosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIUTAIMIUX U
yenoBekay, «OCHOBHBIE CTAIUH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEapaThl «Crniepmaro30oubl
MJICKOIIUTAIOIIETO», «SIMIIEKIIeTKa MIIEKONUTAIero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEib-allUIMKanusa «JleneHue KIETKUu», MOJIEIb
JTHK, Mozaens MeTadazHoil XpOMOCOMBI.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThbI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue cTpoeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U M3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopus pasBuTusi reHETUKU. Ponb nuTonoruu
U SMOPHOJIOTMM B CTAHOBJICHUM TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
yu4€HBIX B Pa3BUTHE TEHETUKU. MeTOAbl TEHETUKU (TUOPHUIO0IOTHYECKUH,
IIUTOICHETUYECKUHM, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE T'€HETHUYECKHE
NnoHATHSA. ['eHeTnUecKass CHMBOJIMKA, UCIIOJb3yeMas B CXEMaX CKPEIINBaHUM.

3aKOHOMEPHOCTH HACIEAOBaHUs MPU3HAKOB, ycTaHOBJICHHBbIE . MeHaenem.
MoHorubpuiHoe CKpeuMBaHue. 3aKOH e€AMHO0-00pa3usi TUOpHUAOB TMEPBOrO
nokosieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pACIICIUICHUS TPU3HAKOB. [ Unoresa
YUCTOTHI raMeT. [IonHOe 1 HEMOIHOE TOMUHHUPOBAHHUE.

JlurnbpuaHoe  CKpemrBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEIOBAHUS
npu3HakoB.  lluToreHernueckrue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanmm3upymroliee ckpelmuBaHue. Mcnoib30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHUS
JUISL OTIpEJICTICHUS TE€HOTHUIIa OCOOMU.

CuerieHHOe HacenoBanue mpu3HakoB. Padora T. Moprana 1o cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. Hapylenure clenieHrs TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpUs HACJIEACTBEHHOCTH. [ eHETUYECKUE KAPTHI.



['enernka mosia. XpOMOCOMHOE OMNpENEeHUE Mojia. AyTOCOMBI M TOJOBbIE
XpOMOCOMBI. ['omMorameTrHsle W reTeporameTHbie oOpraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB I3MEHYMBOCTHU: HEHACIEACTBEHHAS M HACIICICTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKATMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psig 1 BapuallioOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmnuecTBEHHbIE MU Ka4YE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacneacTBenHasi, WM TEHOTUIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
W3MEHYMBOCTU. MyTallMoHHAasi U3MEHUYUBOCTh. Kilaccudukaiust MyTaiuii: reHHEbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpU4rHbI MyTaluid. MyTtareHHnbie QakTopsl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacaeACTBEHHON n3MeHnunBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TEHETHUKH
YeJIOBEKA: TeHEAIOrnYeCKHi, OJIM3HEIOBbIN, IUTOT€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE ONpeIeIICHUE TE€HOTHUNA!
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBenHble 3a00iieBaHUSl 4YeJIOBEKa: TeHHBbIE OOJIE3HH,
00JIE3HM C HACJIEICTBEHHOM MPEApacloOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUArHOCTUKH, MPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
O0one3Hell. MenuKo-reHeTH4eCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHHUE MEAUIMHCKON
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIIOBEKA.

JdeMoHcTpanuu:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pu3, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuii, H. Y. Bapuinos.

Ta0nuiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 LIUTOr€HETUYECKas
OCHOBAaY, «3aKOH pacllenJICHUs U €ro IUTOr€HETUYECKasi OCHOBAY», «3aKOH YUCTOTHI
rameT», «/Iurubpunnoe ckpenmBanuey, « Llutonornueckre 0CHOBBI TUTHOPUTHOTO
CKpelMBaHus», «Meno3», «B3anMoaenCcTBUE allIeNbHBIX TEHOBY, «I eHeTHnUecKne
KAapThl PACTEHUI, KUBOTHBIX U 4YEJIOBEKa», «l'€HETHKa Mmona», «3aKOHOMEPHOCTH
HACJIEI0BaHUsA, CUEIUIEHHOTO C MOJOM», «KapHOTHIIBI 4elloBeKa M >KUBOTHBIXY,
«Bunpl m3meHunBoctn», «MoaudukanonHas HU3MEHUHUBOCTHY, «HacnemoBanue
pe3yc-dakropa», «I'eHeTrka rpymni KpoBuy», «MyTanmoHHasi ”3MEHUYHUBOCTH.

O6opynoBaHue: MOJEIU-aNIIUKaul «MOHOTHOPUAHOE CKPEIIUBAHUE,
«Hemonnoe nmomuHupoBanue», «Jlurubpumnoe ckpemmBaHuey, «llepekpéct
XPOMOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduia» (Hopma, myranuu hopMbl
KPBUILEB U OKPACKH Tena), repdapuii «I opox moCeBHOMW».



JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnast pabora No 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO U
IUTUOPUTHOTO CKPEIIMBAHUS Y Ip030(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3ydyenue moaupukaioHHON U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PSAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnast pabora Ne 7. «AHanu3 mMyrauuil y apo30Quiabl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktnueckas pabora Ne 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniekunst oprann3dMoB. OCHOBbI OMOTEXHOJIOT MU,

Cenexkuusi Kak Hayka W Ipolecc. 3apoKICHHUE CEJIEKIIMU U JTOMECTUKALIMSL.
VYyenue H. U. BaBuiioBa o ieHTpax mpoMCXOoKIEHUS U MHOT000pa3us KyJIbTYpPHBIX
pactenuil. LIeHTpbl IpOUCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MacCoBbI U MHIWBUIYAJIbHBINA OTOOPHI B
CEJIEKIIUM PACTeHH M KUBOTHBIX. ONEHKa 3KcTepbepa. BIn3KopoacTBEHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUH.
['erepo3uc, wiu rubpunHas cuna. HepolicTBEHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otpanénnas rubpuausanus u e€ ycrnexu. ICKyCCTBEHHBIN MyTareHes3 U MoJTyd4eHHe
HOJIMIIION0B. JIOCTHKEHUS CENEKIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUsA. OTalbl
co3manusi pekomOunantHon JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepust. KietouHble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHIA.
KiionupoBanue BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonornyeckue W dTudeckue  mpobrmembl. MO -  reHeTruyecku
MOAU(DUIIIPOBAHHBIC OPTaHU3MBI.
JemoncTpanuu:

[Toprpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumer u cxembl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaIHUX KMBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padboter akagemuka M. ®@. BanoBay,
«ITomummonaus», «OOBEKTHI OHOTeXHONOTUW», «KieTrouHble KyJabTypbhl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sCTBEHHBIC PACTCHHS».

JlabopaTropHble U NpaKTUHYeCKHE PadOThI:

Oxckypcusi «OCHOBHBIE METOAbI W JOCTHXKEHHUS CEJCKIIMU pPacTeHUl u
’KMBOTHBIX (Ha CEJICKIIMOHH YO CTaHIIUIO, TIEMEHHYIO bepmy,



COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBomroHOHHAA OHOJIOTHS.

[IpennoceIku BO3HUKHOBEHHMSI 3BOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopust U €€ MecTo B OHoioruu. BiusHUE 3BONIOLMOHHOW TEOPUH HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BOJMOLMHU. [laneoHTONOrMYEcKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJC€OHTOJOTMYECKON JIETOMUCH, MEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoncTBo u paznmuune hayd u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA M pPa3Inyusi 3MOPUOHOB Pa3HBIX BHUJOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MblL. MOJEKYIAPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIECTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH Yy BCeX
OpPraHU3MOB.

OpomonnonHass Teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHMS
JapBUHU3MA. JIBWKyIME CUJbI 3BONIOLMHM BUAOB 1O JlapBUHY (M30BITOUYHOE
pa3MHOKEHUE MPU OTPAaHUYEHHOCTHU PECYpPCOB, HEONpeAeNEHHAas N3MEHUYUBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonnn (CTI) u €€ OCHOBHBIE MOJIOXKEHHUS.

MuxkposBomonus. [Tomymnsuus kak eAMHHUIIA BUA U SBOJIIOLIUH.

JBrxyiue cuibl ((hakTopbl) SBOJIONUK BHUIIOB B MpUpOe. MyTallMOHHBIHN
npouecc U KOMOWHATHMBHASs WM3MEHYMBOCTH. llomynsiiimoHHbIE BOJHBI U Jpedd
reHoB. M3ossinus u Murpanusi.

EctectBeHHBI 0TOOp — HampaBisomuii  gaktop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOJIEHHOCT OpPraHu3MOB Kak pe3ysbTar 3Bojtouud. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MoOB. ApoMOp(O3bl U UANO-aJANTALNH.

Bun wu  BumooOpazoBanme. Kpurtepum Buma. OcHOBHbIE  (POpMBI
BU000pa30BaHus: Teorpapuueckoe, 3K0JI0rH4ecKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUHU:  (UIETUYECKas, JAWBEPreHTHas,
KOHBEpPIreHTHas, NapasuiesbHas. HeoOpaTtuMocTh 3BOIOIMH.

[IponcxoxaeHne OT Hecneuualu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagualus.

JemoHcTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepi1os.



Ta6muub! u cxembl: «Pa3BuTHe opraHndeckoro Mupa Ha 3emiiey, «3apoJIbIlIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «llonmymsamnn»y,  «MyrannoHHas
U3MEHUYHMBOCTHY», «ApomMopdosbl», «Hamoamanrtanun», «OOmas aereHepanus,
«/IBmwxkymue cunbl 3Bomouun», «Kapra-cxema wapupyra mnyremectBus Y.
HapBuHa», «bopnba 3a cymecTtBoBanue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpaguyeckoe B11000pa30BaHNE», « IKOJOTMUECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKLIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HAOOp TJIOIOB M ceMsiH, KoyuieKius «lIpuMephl 3amUTHBIX TPUCTIOCOOICHHU y
KUBOTHBIX», MoJieJiIb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJTIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpapuueckass kapra Mupa, Koulekuus «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOMY, BIaKHbIE ITpenapathl «Pa3Butue HacekoMoroy, «Pa3zsutue asarymkmy,
Mukponpemnapat «Jpo3zodunay (Hopma, MyTariuu GOpMbI KPbLILEB U OKPACKH TEJA).

JlabopaTopHble 1 MPpaAKTH4YeCKUE PAdOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue nNpucrnoco0JICHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIIbHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEeHHE U pa3BUTHE )KU3HHM HA 3eMuie.

JloHayuyHble NOpeaCcTaBiICHUS O 3apOKIEHUM >KU3HU. HayuHble TUOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 W TaHCHEpMus. XHUMHUYECKas
ABOMIOIMSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON 3BOIIOIMU. HauanbHbie 3Tambl
ouonoruyeckoil 3Bomonuu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emie mo spam M nepuogaMm. Karapxein. Apxelickas u
nmporepo3oiickass dpbl. [lameosoiickas spa u €€ mnepuoAbl: KEMOPHICKHUI,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30icKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEITOBOM.

KaliHo3oiickass 2pa ®u €€ mnepuoabl: MAJICOrCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBII.

XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKHX IpoieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLMU PACTUTEIBHOIO U JKMBOTHOIO MHpa. ApoMOp(o3bl y pacTeHHN U
XKUBOTHBIX. [losiBIIEHUE, paciBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro MHUpa KaK OTpakeHHe HBoMOUMUA. OCHOBHBIE
CUCTEMATUYECKHE TPYMIIbI OPraHU3MOB.

DBorOLUs YeI0BeKa. AHTPONOJIOrUs Kak HayKa. Pa3BUTHE peaCcTaBIeHUH O
MIPOUCXOXKJECHUN YesloBeKa. Meroabsl u3ydeHus aHTponoreHesa. (CxonactBa M
pa3anyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTponorenesa. HacnencrseHHas '3MEHYHUBOCTh
U €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBIM 00pa3 MW3HH, W3TOTOBJICHHUE OPYIUN
TpyZa, MBILLIJIEHUE, PEYb.

OcCHOBHBIE CTaJUU U BETBU 3BOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKHU, YeraoBek
ymenbid, YenoBek mnpamoxondmui, YenoBek HeaHAepTanbCKhi, YenoBek
pa3ymHblii. HaxolIkum HCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHMS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAHS.

Yenoseueckue packl. OcHOBHBbIE  OONBLIME  pachl:  €BPOINEOHIHAS
(eBpasmiickas),  Herpo-aBCTpajiougHasi  (dKBAaTOpHalIbHAsl),  MOHTOJIOMIHAS
(a3marcko-amepukaHckas).  UepTsl  MPHUCIOCOOJEHHOCTH  MpEeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUS. ENMHCTBO 4YenOBEYECKHUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «Bo3auknoBenne CoHEYHOM cucTeMbl», «Pa3BuTHE
opranuueckoro mupa», «PacturenbHas kietkay, «KuBOTHasg  KJeTKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMHMUYECKHX 4YEpT CTPOEHUS YEeJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBEKay, «JlpeBHeumue noam», «lpeBHue moau», «llepsbie
COBPEMEHHBIE JTIOIN», «HeT0BEYECKHUE pach».

O6opynoBanue:  mymspku — «lIpoucxoxaenne — demoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTajblld, KPOMAaHBbOHIIA), CIICNKH WJIIU
U300paXeHUsI KAMEHHBIX OpYIUN MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIEPHI,
pyOuma, ckpeOma), TEOXpOHOJOTWUecKas Tabnuma, Kojutekius «Dopmbl
COXPAaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUIN.

JlabopaTopHble 1 MPaKTH4YeCKUe PadOThI:

[IpakTnueckas padora Ne 1. «M3ydeHue HMCKOMAEMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSAX.

OKckypeust «IBOJIOLUS OPraHUYECKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-
HAaYYHBIM WJIH KpaeBEIUECKHUIT My3€e).

Tema 3. Opranu3msl H OKpPYyKAKIIAs cpeaa.



DKoJIorus Kak Hayka. 3aa4yd U pa3zenbl 3KOJOruu. MeToabl 3KOJIOTHYECKUX
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Oxonornyeckue ¢akropel. Kiaccudukanus SKOJOTHYECKUX (PAKTOPOB:
abnornyeckne, OHWOTHYECKME UM AHTPONOreHHbIe. JlelicTBHE 3KOJIOrMYECKHX
(bakTOpOB HAa OPraHU3MBI.

Abuornyeckue (akToOphl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTonepruoansm.
[Ipucniocobnenust OpraHM3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckre puTmsl.

buotuueckue dakTopsl. Buabl OMOTHYECKUX B3aMMOICHCTBUIN: KOHKYPEHIIUSI,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapasutusm, koomeparusi, MyTyallu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHre OMOTMYECKUX B3aMMOJEHCTBUN HJisi CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DOKOJIOTMYECKHE XAPAKTEPUCTUKH nonyasiuud. (OCHOBHBIE IOKa3aTeilu
NOMYJISALIMK: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJmHaMuKa YMCIEHHOCTH MOIMYJIALMHA U €€ PEryIsIiusl.

JlemoHcTpanum:

[Hoptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmumer u cxembl: kapta «IIpupomnsie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranusmoBy, «®@otonepuoausm», «llomymsuun», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTH NOMYISIUU UHDY30puH-TY(henbku», «lluiiesslie nenm».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnas pabora Ne 3. «Mopdosnornueckue 0COOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYNALUNA Pa3HBIX BUOB
pacTeHumn».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBbI.

Coo01miecTBO opranu3moB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Bas,
IpOCTpaHCTBeHHasi, Tpoduueckass (nuieBas). Bunbl-nomunantsel. CBsizu B
OoHoleHo3e.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreoneHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peIyUeHThl. KpyroBopoT BElIECTB M NOTOK SHEPTHHU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU d3KocucTeMbl. [IumieBsie nienu u cetu. OCHOBHBIE
MOKa3aTeNld 3KOCHCTEMbl: OHOMacca, MPOAYKIMSA. OKOJIOTMYECKHUE MUPAMMJIbL:



MPOIYKIIMU, YHUCICHHOCTH, Ounomacchl. (CBOICTBa HSKOCHUCTEM: YCTONYMBOCTD,
camoperyJssinus, pazputue. CyKieccus.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHUCTEMAa XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X031HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akTop yCTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouoceprr. XKuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH OMoOchepsl Kak
I00abHOM AKOCUCTEeMBbl. J[MHAMHUYecKoe paBHOBECHME U OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXUMHYECKUE ITUKIIBI DJIEMEHTOB (yriepoaa,
azota). 3oHabHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eMiu. AHTPOTIOreHHBIE U3MEHEHHs B 6rocdepe.
['noGanbHbIE KOJIOrHYECKHe MPOOIJIEMBI.

CocyiecTBoBaHME MPUPOIBI U yenoBedyecTBa. CoxpaHeHue OuopazHoodpaszus
KaK OCHOBa YyCTOMYMBOCTH Ouochepbl. OCHOBa palMOHAIBLHOIO YIPABICHUS
PUPOHBIMU PECYpCaMU M MX UCIOJIb30BaHUE. J[oCTikeHus: OMOIOrMU U OXpaHa
TIPUPOJIBI.

JemoHcTpanum:

IToprpersr: A. [Ix. Tencnoun, B. H. Cykaués, B. 1. Bepnaacknii.

Tabmuubl U cxembl: «llumesbie 1enu», «bUOIIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTHYECKAs MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO Jjeca», «buoleHo3 Bogoéma», «ArporeHosd», «lIpumepHbie
AQHTPOIIOT€HHBIE BO3AEHCTBUS Ha IPUPOY», «BarkHeHIlIe UCTOYHUKY 3arps3HEHUSI
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BakHeiias cocraBisiomas orocheps»,
«®aktoppl  gerpamauuu  nouBy», «llapHukoBbili  3pdekT»,  «DakTOpbI
pPaguoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouochepbi»,
«Pacmpoctpanenue ku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouochepsl»,
«KpyroBoport yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojeb-anukanus « TunuuHble OMOLIEHO3b», TrepOapuii
«PacturenbHble COOOIIECTBAY, KOJUIEKIIMU «buoneHnos», «Bpeaurenu BaxxHEHIIINX
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYP», TepOapuu U KOJUICKIIUU PACTCHHUMN U KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPYIINaM OJHOTo Bua, KpacHas kHura
Poccuiickoit  ®epnepaniuu, U300paKEHUS OXpaHSEMbIX BHJOB pAacTEHUU U
KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOI'PAMMBI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNIA

Cormacao ®I'OC COO, ycraHaBnmuBalOTCid TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUSI  OOYYalOIIUMUCSA TPOrpaMM  CpPEIHEro o0mero oOpa3oBaHMUS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMera «buomorus»
BBIJICJICHBI CJIEMYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIONUMUCS POCCHICKOM
IPAKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENICHUI0, HaJlM4he MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
I[eJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAAUIMK pa3BUTHS OHOJIIOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYMUE SKOJOTMUECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHHUS IpeamMeTa «bHUONorus» JOCTUTAoTCsS B
€IUHCTBE Y4YeOHOM W BOCHUTATEILHOW JEATELHOCTM B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUS W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3UMUMUM JIMYHOCTH, MAaTPUOTU3MA,
YBaXXEHUSI K 3aKOHY M MPaBOIOPSAKY, YEJIOBEKY TPyAa U CTaplIeMy MOKOJEHHUIO,
B3aMMHOTO YBaXCHUS, OCpPE)KHOTO OTHOIICHUS K KYJIbTYpHOMY HACJCAWIO H
TpaAuLMsAM MHOTOHAlMOHAIbHOTO Hapona Poccuiickoit denepauuu, npupone u
OKPYXKAIOIIIEN CpEIE.

JImaHOCTHBIE PpE3yJdbTaThl OCBOSHUSA y4deOHoro mpeamera «buomorus»
JOJKHBI OTPa’kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBaHHON BHYTPEHHEWU TMO3UIMENH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPACHIMPEHHE KU3HEHHOTO
OMbITA U OMBITA JIEATEILHOCTU B MPOIIECCE pealin3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YKCIIE€ B YaCTH:

1) rpakIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIErOCs KaKk akTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE 3aKOHA
Y MIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MIPHU CO3JJTaHUU YICOHBIX
MPOCKTOB, PEIICHUU Yy4eOHbIX U TIO3HABATENbHBIX 3ajJay, BbHIIIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEEsATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, [103HABATENbHBIX U MCCIEAOBATENbCKUX 3a/a4, YBAXUTEIbHOIO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMPH OOCYXIEHWW CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOMN IpaskIaHCKOM UJIEHTUYHOCTH, MAaTPUOTU3MA,
YBaXXEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepes PoauHol, ropaoctu
3a CBOM KpaH, CBOW PoOauHY, CBOM S3BIK M KYJbTYpPy, HPOLLIOE W HACTOSLIEE
MHOTOHAIIMOHAIBLHOTr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MAaMSTHUKAM TPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJIaJ POCCUMCKUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHHU, TOHUMAHUS 3HAYCHHUS] OWOJOTMH B TO3HAHUM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTe OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICGHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LIEHHOCTE CEMEHHOM JKU3HU B COOTBETCTBUH C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOITMOHATILHOTO BO3ACHCTBUS KUBOUW MPUPOIBI U €€ IICHH OCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHUS KYJLTYPbI 3/10POBbSI U
IMOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

MMOHUMAaHUE U peaiu3alius 3J0pOBOro U 0€301acHoro 0opasa >Ku3Hu (310poBOE
UTaHUE, COOJTIOICHNE TUTUEHNYECKUX MTPaBUII U HOPM, COQJTAaHCHPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O ¥ KOMIICTCHTHOT'O OTHOIIICHHSI K COOCTBEHHOMY (DPU3MUECKOMY U
MICUXHYECKOMY 3/I0POBBIO;

MOHMMaHWE IIEHHOCTH TIPaBWJI HMHAMBUAYAIBHOTO M  KOJUICKTHUBHOTO
0€30MacHOro MOBEJEHUS B CUTYAIUSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0Jt00ue;

TOTOBHOCTh K AKTHUBHOM JI€ATETLHOCTH TEXHOJIOTMYECKOW U COIMATbHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpodeCCHOHABHON ACATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTMYECKH TIeJIeCO00pa3HOe OTHOIIEHUE K MIPUPOIC KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIILIEHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TOCTYIIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCIEACTBUM  JUISI
OKPYXKAIOLIEN CPEBI;

OCO3HAHHE TJIOOAIBHOT'0 XapakTepa SKOJOTHUECKHX MPOoOJeM W TyTed ux
peleHus;

CIIOCOOHOCTH MCMOJIL30BaTh TPUOOPETaEMbI€ MPY U3Y4EHUU OMOJIOTUN 3HAHUS
U yMEHHS TIpH  PEIICHWH TPOOJIeM, CBSI3aHHBIX C  PaIllMOHATLHBIM
IPUPOJIONOJIb30BaHUEM  (COOJIIOJICHUE  MpaBWJl  TOBEJAEHUS B MPHUPOJIE,
HaIlPaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHsS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCALINX BPE OKPYKAIOIIEHW MPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJOTUUYECKHUE IMOCIEICTBUS
IPEIIPUHUMAEMBIX IEHCTBUN U NPEAOTBpAIATh UX;

HaJIM4YME PA3BUTOTO SKOJOTMYECKOI'0 MBIIUICHUS, YKOJIOITMYECKON KYJIbTYpPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMH B INO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMATIBHOMN
PAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLIECHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJbTYpbl KakK CpEAcTBa
B3aMMOJCHCTBUS MEXKY JIFOAbMH U TIO3HAHUS MUDA,

MOHNUMAaHUE CIenupuKA OWOJOTUM KaK HayKH, OCO3HaHHWS €€ poiu B
(OpMHUPOBAHUU PALMOHAIBHOIO HAyYHOTO MBIIIIEHUS, CO3JIaHUU LIEJIOCTHOrO
IPEJCTABJICHUSI 00 OKPY)KAIOIIEM MHUpPE KaK O E€IMHCTBE IPHUPOJbI, YeJOBeKa U
oOmiecTBa, B IO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEM W pELUICEHHH MpodsieM
COXPaHEHMS IPUPOJTHOIO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHusi HOBOTO YpPOBHSI pa3BUTHA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUM,  CIIOCOOHBIX  pEIIaTh  PECYpPCHbIE  MPOOJEMBbl  pPa3BUTHUS
YEJI0BEYECTBA, MOUCKA MyTeW BBIXOJA U3 TJIO0ATBHBIX 3KOJOTUYECKUX MPOOJIEM U
obecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAlMOHAIHHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAaHUM B LEJIX
HOBBIIICHNU OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHON IPaMOTHOCTU OOydaroumxcs, GopMupyemon
IpY U3y4EHUU OMOJIOTHY;

MOHMMAHUE CYIIHOCTU METOJOB IO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS MU aHaiuu3a |
OOBSICHEHMSI ABJICHUI OKPY)KAIOIIEr0 MUPA U MPOUCXOAAIIMX B HEM HM3MEHEHHUH,
YMEHHE Jenarb OOOCHOBAaHHBIE 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIBIO MOJYyYEHUs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJNb30BaTh OMOJOTMYECKHUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAY4YHOW JESATENBHOCTH, T'OTOBHOCTH OCYILIECTBISATH
IPOEKTHYIO U UCCIIEI0BATENIbCKYIO IESITEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3yibTaTbl OCBOCHHS Yy4eOHOro mnpenmera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyYAIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPaKAIOIIHNe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, HEPIHs, SBJICHHE, MPOLECC,
cUCTeMa, Hay4yHBIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
Uccle0BaHre, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATIbHbIE
yuyeOHble JelcTBUS  (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC, DETYJSTHUBHbIE),
obecneunBaronue GopMupoBanre GyHKIMOHATBLHOW IPAMOTHOCTH U COLMATBHOMN
KOMIIETEHIIUH  OOYyYalolUXCs, CIOCOOHOCTh OOYYaIOIIUXCS  HUCIOJIb30BaTh
OCBOEHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIE
y4eOHbIE IeHCTBUS B IO3HABATENILHON U COLIMATIbHON MTPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSI IMPOTPaMMbl CPEIHEr0 OOIIEro
00pa30BaHUs JOJKHBI OTPaXKATh:

Osaagenne YHHMBEpPCATbHBIMH y4eOHBIMU NMO3HABATEIbHBIMH
AefCTBUAMMU:

1) 6a3oBBIE JTOrHYeCcKHeE JeHCTBHA:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHWWA NPHUEMBI JIOTHYECKOTO MBIIUICHHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IIeHNs ), PACKPhIBATh CMBICII
OMOJIOrMYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABIMBATDH
CBSI3U C JIPDYTUMU MOHSATHUSIMH );

ONpEAeNATh UENU JACSITENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEpUU UX
JOCTUKEHHUS, COOTHOCUTB PE3YJIbTaThl IEATEILHOCTH C OCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, 110
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM M TNPOTHBOPEUYHUS B PaccMaTpUBAEMBbIX
ABJICHUSX, (POPMYIMPOBATH BHIBOJBI U 3aKIHOUYEHUS;

IIPUMEHATH CXEMHO-MOJEJIbHBIE CPEICTBA I IPECTABIECHUS CYIIECTBEHHbIX
CBA3€M W OTHOLIEHUWH B H3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
OPOTUBOPEUUNA PA3HOTO pOJA, BBIABIECHHBIX B PA3JIMYHBIX HH(POPMALMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepuaibHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLICHUBATh PUCKHU MOCIEACTBUN AEATEINbHOCTH;

KOOPJAUHUPOBATH U BBIITOJIHATH Pa0OTY B YCIOBUSAX PEATbHOT 0, BUPTYAJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HccJIea0BaTeIbCKUE JelCTBHUA:

BJIQ/IETh HABbIKAMHU y4EOHO-HUCCIEA0BATEIbCKON U TPOESKTHOM €SI TeIbHOCTH,
HaBBIKAMH  pa3pelieHHs MpoOJieM, CIHOCOOHOCTbIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJOB MTO3HAHUS;

UCIOJIb30BaTh PA3NUYHBIE BHUABI JCSITEIBHOCTH MO MOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Y4eOHBIX
CUTYAIUSX, B TOM YHUCJIE MIPHU CO3AaHUU YU4EOHBIX U COLIMABHBIX IPOCKTOB,;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTHUEH,
KITFOUEBBIMU MTOHATUSMU U METOIaMU;

CTaBUTh M (POpPMYyIMpOBaTh COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
JESITENbHOCTU Y KU3HEHHBIX CUTYAIUsX;

BBISIBIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI JIJIs TOKA3aTeIbCTBA CBOMX
yTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATH TIOJYYEHHBIE B XOJA€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh LEJCHANPABICHHbIA MOUCK MEpPEeHOCa CPEACTB M CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTUYECKYIO 00J1acTU
AKU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIC WJEH, MpeiJiaraTh OpUTHHAIbHBIC MOAXOMAbl M pPElICHUS,
CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B PA3IMYHbBIX UCTOUHHMKAX MHPOpMaLMH (TEKCTe yueOHOro
ocoOusl, HAY4YHO-MOMYJIIPHOM JUTEparype, OHOJIOTMYECKUX CJOBApiAX H
CIIpPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax naHHbIX, B VHTepHeTe), aHaIu3upoBaTh
UHOOPMAIINIO PA3IMYHBIX BUJOB U (OPM IPE/ICTABICHUS, KPUTHIECKH OIIEHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouosoruueckoil nHpopMaluu, HEOOXOAUMOM MJi BBIIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OIbIT HCIOIL30BaHUs HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TMUHbIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYHO  (QOpMYy  MpEACTaBICHUS
Oouonorudyeckoit nHpopMaluu (CXxeMbl, rpapuKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U
Apyroe);

MCIIOJIb30BaTh HAYUYHBIM S3BIK B KA4eCTBE CpPEIACTBA MpuU pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3MUYecKkue Hu
MaTE€MaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONBb30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABAaHUS W 3alUThl  WHMOpMamw,
UH(OPMAIIMOHHON 0€30MMaCHOCTH JTUYHOCTH.

OgyaeHne YHUBEPCATIbHBIMA KOMMYHUKATHBHBIMU J1€CTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBAThH
B JUajore Wik JUCKYCCHUHU MO CYIIECTBY OOCyXJaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeEiaracMou
3a/1aud, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCThH MO3UIIMKN JPYrUX Y4aCTHUKOB
JUasnora Wi JUCKYCCHH);

pacmo3HaBaTh HEBepOaJIbHBIE CpPEICTBA OOIICHUS, IMMOHUMATh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHMS KOH(MIUKTHBIX CHUTYalHM,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUSI, TOHUMATH
HaAMEPEHUs JIPYruX JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOH (hopMe (HOpMyIHUpOBATh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO HU3JIAraTh CBOKO TOYKY 3PEHHUSI C HMCHOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AeATeJbHOCTh:

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBHUAYaTbHOU
paboTHI NMPU pelIeHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBUSI MIPU PEIICHUHN YU4eOHOM! 3a/1auu;

BBIOMpaTh TEMATHUKY U METOJbl COBMECTHBIX JACHCTBUM C yd&TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEM KaXKJI0T0 YieHa KOJJIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOW  JICSITEJIBHOCTH, OPraHU30BBIBATH |
KOOPJAMHUPOBATh JIEUCTBUS MO €€ JOCTMKEHUIO: COCTABIATH IUIAH JICMCTBHM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA1a U KaXK/I0r0 YUaCTHUKA KOMaHAbl B OOLIUI
PE3yNbTAT MO pa3padoTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE TIPOEKTHI, OLEHHUBAThb HIAEU C TMO3ULUUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIAATh IO3UTUBHOE CTPATETMUYECKOE TOBEACHHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSABIISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATHBHBIM.

OBjaeHne yHMBEPCAJIbHBIMY PEryJATUBHBIMH ICHCTBUAMHU:

1) camoopranuszanmus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISABIEHUS NpoOJieM U HX
pELIEHUs B )KMU3HEHHBIX U YUEOHBIX CUTYyaLMSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIC
YCTAHOBKHU B CBOUX JIEUCTBUAX U IIOCTYIKAX I10 OTHOLICHUIO K XXUBOW IPUPOZE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLICCTBIIATH I103HABATEIBHYIO IEATEJIBHOCTD, BBIABIATH
npoOJIeMBbl, CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 3a/ladyl B 00pa30BaTENIbHOM
NEATEIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSATEIbHO COCTABJIATH IUIaH PEIICHUs MPOOIEMBbI C YYETOM UMEIOIIMXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsATh paMKHd Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a
peuieHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBINIATh CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh  HABbIKAMHU  IIO3HABATEIIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIACMBIX JEUCTBUA U MBICIUTEIBHBIX IPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAaHMM, MCIOJIb30BATh MPUEMBI PEQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEILECHU;

YMETh OLEHMBATh PUCKH M CBOCBPEMEHHO IIPUHHMMATh PELICHUS MO HX
CHIKEHMIO;

II[PUHAMATb MOTHUBBI W apryMEHThl JAPYIMX IPA aHAJINU3E pPE3YIbTaTOB
NEeATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3yJIbTATOB
NEeSTEeNbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMH JPYTOro YEIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[Ipenmernbie pe3ynbTarhl ocBoeHusi mporpamMmmbl COO mo Ouosornu Ha
0a30BOM ypOBHE BKJIIOUAIOT crielipuieckue st yaeOHoro npeamera «buonorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHWUM, BUJBI JESITEIBHOCTU 10 MOJYYEHUIO HOBOIO 3HAHUA U
OPUMEHEHUIO 3HAaHWM B PAa3IMYHBIX YYEOHBIX CHUTyalUsIX, & TaKK€ B pealbHbIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbIe
pe3yJbTaThl IPEACTABIEHBI 110 TOAaM O0yUYEHMUSI.

[IpenmeTHBIe pe3yabTaThl OCBOEHHS yueOHOro mpeamera «buomorus» 6 10
Kacce TOJDKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4dHOI'O MHUPOBO33PEHHUS, O BKJIAJE POCCUNCKUX H
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpaCKphIBaTh COJIEp)KaHUE OMOJOTMYECKHMX TEPMUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTabo0113M (0OOMEH BEIIECTB U PEBPALLEHUE YHEPTUN),
roMeocTa3 (caMOperyJssiiusi), YypOBHEBas OpraHu3alusi JKHUBBIX  CHCTEM,
CaMOBOCIIPOM3Be/ICeHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTMYECKHE TeOopuu (KIETOYHAas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpajbHasi JO0rMa MOJIEKYJSIpHOM Ouosnoruu), 3akoHsl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 HEeHTpax MHOrooOpasus u
IPOMCXOXKIEHUS KyIbTypHbIX pacTrenuid H. Y. BaBunoBa), onpeaensTh rpaHULIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIaJI€Th METO/IaMU HAYYHOT'O IMO3HAHUs B OMOJIOTUU: HAOIIOACHUE U
OIMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHU3alus U INPOBEACHUE
OMOJIOTUYECKOT0 SKCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXJy HCCJIEIYeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€1aTh BBHIBOJIbI
Ha OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIICIATH CYIIECTBCHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BEILLECTB M IPEBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHMHTE3a,
MJIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTIOJIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUIYaJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTh MOTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JJISl NIPUHSATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHON
KU3HU C Ienblo obecriedeHrns OE30MacHOCTH CBOETO 3[0POBBS U 3I0POBBS
OKPYKAIOITUX JIFOICH, COOIOIEHUSI HOPM TPaMOTHOTO MOBEJCHUS B OKPY>KaIOIIeh
NPUPOJHON Cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBPEMEHHOM ouosoruu u OMOTEXHONOTUM  JJI1  PalMOHAIBHOIO
MIPUPOIOTIOTH30BAHUS;

YMEHHME pelaTh JJIEMEHTApHble TEeHETHUYEeCKHEe 3a7aud Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHUE, CLEIUICHHOE HAaCJEOBAHUE, COCTAaBIIATH CXEMBI
MOHOTHOPUJTHOTO CKpEIIMBAaHUS JIA MpEeCKa3aHUsl HACIEIOBAHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBITONHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pu padoTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIIEHWBAaTh W HHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COZACP)KAaHUSI, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeIcTBa MaccoBOM MH(OpMAaIuu, HAyIHO-TIOMYJISIPHBIC
MaTepHalibl), ATUYCCKHUE aCHEKTHl COBPEMCHHBIX WCCICIOBAaHUA B OWOJOTHH,
MEUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIIEHUS,
0000mas Onosornueckyro WHGOPMAIUIO U3 HECKOJIHKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buosnorus» e 11
KJlacce NOJKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUM B CUCTEME HAy4YHOI'O
3HAHHWS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHWN COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa U HAYYHOIO MHUPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHWOJOTUM, (DYHKIIMOHAIBHOMN
IPaMOTHOCTH YE€JIOBEKa IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PACKpPhIBATh CO/ICPKAHNE OMOJOTUYECKUX TEPMUHOB U TMOHSTUIN: BU/I,
MONYJIAMS, TEHO(OHI, HBOJIONMUSA, IABWXKYIIME CUIIbI ((DaKTOpHI) HSBOJIOLNH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKUE (HaKTOPHI,
OKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTbl, I1EeNU MUTaAHUS,
JKOJIOTUYECKasi MUpaMuaa, OruoreoreHo3, ouocdepa;



YMEHHE u3JlaraTb OWOJIOTMYECKHE TEOpUH (SBOJIOLMOHHAsA Teopuss Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpiieBoro cxoxacrea K. M. bopa, uepenoBaHus TJIaBHBIX HamlpaBiICHUN U
nyreit sBomonu A. H. CesepuioBa, yuenusi o ouocepe B. W. Bepnanckoro),
OMpENENATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM,;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHI, OpraHu3alus U MpPOBEACHUE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BBIIBHXKEHUE TUIIOTE3b], BBISIBIICHUE 3aBUCIMOCTH
MEXAY HCCIEeNYyeMbIMU BEIMYMHAMH, OOBSICHEHUE IOJNYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOIBI
HA OCHOBaHUU TMOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE NPHU3HAKK CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSALUN, TMPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB:  HACIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOr0 0TOOpa, BHA000pa30BaHUS, MPUCIOCOOICHHOCTH
OpPraHW3MOB, JEHUCTBUA HKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBI, IEpeHoca
BEIIECTB M MOTOKA DJHEPrUM B SKOCUCTEMAX, AHTPOIOTCHHBIX HW3MEHEHUW B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEHIECTB W OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOTYYEHHBbIE 3HAHUS A1 OOBSCHEHUS OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HH C LEIpl0 o0ecrnedyeHusi 0e30MacHOCTH CBOEro 3J0POBbS U 370POBbS
OKpYKaroUIUX JII0AEH, COOMI0OEHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY Karollen
OPUPOJHON Ccpefie, MOHMMAaHHE HEOOXOAMMOCTH MCIIOIb30BAHUS JOCTH)KEHUN
COBPEMEHHON OMOJIOTUH ISl pallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHUE peliaTh 3JEMEHTapHbIe OMOJIOTHYECKHE 33a[auH, COCTaBIATh CXEMbI
NEepPEeHOCca BEUIECTB U HYHEPTUHU B IKOCUCTEMAX (LIETH MUTAHMUS);

YMEHHE BBIMIOJHATH JIA0OpATOPHbIE U MpaKTUYECKUe padoThl, COOMOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAaIMu, HaydYHO-TOIYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJIOTMYECKHE  MPOOJIeMBbI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHUE CO37]aBaTh COOCTBEHHBbIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMOJIOrMYecKyr0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN armapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3ieoB u TeM uudpoBbie
Ne i/m P Kourposbubie | IlpakTuueckue (1upp )
NMpoOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6 OK
1 buonorus kak Hayka 2 0 0.5 nommorexa 1
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpPraHU3aLus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
bu6moreka [JOK
Xu i 1
3 MHYECKHM COCTaB U CTPOCHHE KIIETKU 8 0 hits://m.cdsoo.rw/7f41¢29?
bu6moreka [JOK
4 XK 6 0 0
VSHEACATEIRHOCTE KT https://m.edsoo.r/7f41¢292
5 Pa3sMHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 0 | bubmotexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenacrBeHHOCTh U K3MEHYHMBOCTD 2 0 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6 OK
8 PezepBHOE Bpems 1 0 0 nommorexa 1
https://m.edsoo.ru/7f41¢292
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne n/mm P Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 DBOIIOIIMOHHA OUOJIOrUs 9 0 1 nosmotexa O
https://m.edsoo.ru/7f41cc74
) BoO3HMKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 0.5 bubmmoreka LIOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
3 Oprauus o aromas cpeaa 5 0 1
PTaRH3MBL I OKpYHAfoLad cpea hitps://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 bubmnorexa IIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2 0 0
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
t 34 0 2.5

I[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne arTa nudpoBbIe
Tema ypoka KonrTpoabnbie | IlpakTudeckue A op
n/n Bceero H3YYCHUA oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
04.09.2024 https://m.edsoo.ru/863e632a
MeToap!I MO3HaHUS JKUBOM
npupobl. [IpakTudeckas padora
2 NE lp«II/lICHOJ'II:?,OBaHI/Ie a3lj'II/IqHBIX 1 0 0.5 bubmorexa HOK
* P ' 11.09.2024 |  https:/m.edsoo.ru/863e6122
METOJIOB ITPH U3YUCHUH
OHOJIOTUYECKUX 00HEKTOBY
3 Buonoruyeckue CUCTEMBI, 1 0 0 bu6moreka [JOK
MIPOLIECCH] U UX U3yUYEHUE 18.09.2024 | https://m.edsoo.ru/863e6564
4 XHMHUYECKHI COCTAB KJICTKH. | 0 0 bu6mmoreka [JOK
Bona u MuHepanbHbIE COH 25.09.2024 | https://m.edsoo.ru/863e674e
but6moreka [JOK
5 b .C 0 1 0 0
SRR SOEIAR S SIpasEs DEIROR 02.10.2024 |  https:/m.edsoo.ru/863e6b72
depMeHTbl — OUOJIOrHYecKre
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 0 0.5 bubmmorexa [{OK
KaTaJIUTHYCCKOM aKTUBHOCTH ' 09.10.2024 | https://m.edsoo.ru/863e6b72

(hepMeHTOB (Ha IpUMeEpe aMHUIIa3bl
WJTM KaTaJiasbl)»




Bbub6morexa IIOK

KOHYMKA KOpelIKa JyKa Ha
TFOTOBBIX MHUKpOIIpenapaTax»

! Yraeoet. Jmiet 0 16.10.2024 |  https:/m.edsoo.ru/863e6870
bu6moreka [JOK
8 Hywuensosbie kucnoter. AT® 0 23.10.2024 | https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOABI U3ydEHUS 0 bu6mmotexa [IOK
kietku. Knerounas teopus 06.11.2024 | https://m.edsoo.ru/863e6e88
10 Knerka kak memocrHast >kuBast 0
cucTemMa 13.11.2024
CtpoeHune 3yKapuOTHYECKOM
kietku. Jlaboparopuas padora Ne
2 «M3yuenue cTpoeHus KIETOK bubmuotexa LIOK
11 pacTeHu, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e61f0
. 20.11.2024
OaxTepuil MoJg MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOIIpenapaTax u ux
OITHCaHHE)
bu6moreka [JOK
12 OBMeH BemecTs it MeTabomm3M 0 27.11.2024 | https://m.edsoo.ru/863e766¢
but6moreka [JOK
13 ®otociires. XemocHHTes 0 04.12.2024 | https://m.eds00.1u/863e¢7¢98
14 DHepreTuyecKkuii 0OMeH 0 Bubmuorexa LIOK
11.12.2024 | https://m.edsoo.ru/863¢7aae
JKU3HCHHDBIN UK KIIETKH.
Henenue kiaetku. MuTos.
15 Jlabopatopnas padora Ne 3 0.5 bubmmorexa [{OK
«HabOnronenne MUTO3a B KJIETKaX 18.12.2024 | https://m.edsoo.ru/863e7dc4




16 BuocunTtes Oenka. Peakius 0 Bbub6morexa IIOK
MaTPUYHOT'O CHHTE3a 25.12.2024 | https://m.edsoo.ru/863e796¢
bu6moreka [JOK
17 Tpancriuua — Guocuures benka 0 08.01.2025 | https://m.edsoo.ru/863¢796e
13 Hexnerounsie pOpMbI )KU3HU — 0 bu6mmotexa [IOK
BHUPYCBI 15.01.2025 | https://m.edsoo.ru/863e7540
bu6moreka [JOK
DopMBbI pa3MHOXKECHHS
19 OO AHIAMOE 0 22.01.2025 https://m.eds00.ru/863e81b6
p o https://m.edsoo.ru/863e831¢
bu6moreka IIOK
20 Meii 0
eHnos 29.01.2025 | https://m.edsoo.ru/863e7f4a
ObpazoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
OmnogorBopenue. JlabopatopHas bubmmorexa [{OK
21 0.5
pabota Ned «3yduenue cTpoeHuUs 05.02.2025 | https://m.edsoo.ru/863e81b6
ITOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOTpenaparaxy.
2 NunuBuayanbHOE pa3BUTHE 0 bu6mmoreka [JOK
OpPraHU3MOB 12.02.2025 | https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HAaCIIEICTBEHHOCTU U 0 bubmorexa HOK
A 19.02.2025 | https://m.edsoo.ru/863e8612
U3MEHYUBOCTU
3aKOHOMEPHOCTH HACJIETOBAHUS
24 MPHU3HAKOB. MOHOTHOPHIHOE 0 bubmorexa HOK
P ' P 26.02.2025 | https://m.edso0.1ru/863e8878
CKpEIIMBaHUE
0 oe CKpe aHwue.
04.03.2025 | https://m.edsoo.ru/863e89a4

HacCJI€aJ0BaHUs IMTPHU3HAKOB




CuenneHHoe Hacieq0BaHue
npu3HakoB. JJabopaTopHas paboTa
Ne 5 «M3yuenue pe3ynpTaToB

26 MOHOTHOPHTHOTO U 0.5 bubmotexa [TOK
11.03.2025 | https://m.edsoo.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y
Jp030¢HIBI Ha TOTOBBIX
MHUKpOMpenaparax»

7 I'eneruka nona. Hacnenopanue 0 bubmmoreka [IOK
MPU3HAKOB, CLETUICHHBIX C ITOJIOM 18.03.2025 | https://m.edsoo.ru/863e8c60
HN3MeHYHBOCTSD.

HenacnencrBennas
M3MEHYMBOCTD. JIabopaTopHas
pabota Ne 6. zyuenue bubmmorexa [{OK

28 . 0.5
MO (UKALIMOHHOM 01.04.2025 | https://m.edsoo.ru/863e8efe
W3MEHUYHMBOCTH, TTOCTPOCHUE
BAapUALIMOHHOTO psija U
BApUALIMOHHOM KPUBOW»

HacnencreeHHast ”3BMEHUUBOCTb.
JlabopaTopHas pabora Ne 7. bubmmoreka [{OK

29 . 0.5
«AHaIM3 MyTalui y 1po30(UIsI 08.04.2025 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpPErapaTax
I'eneruka uenoBexa.

[IpaxTueckast paborta Ne 2. bubmotexa LIOK

30 0.5
«CocTaBiieHUE U aHAJU3 15.04.2025 | https://m.edsoo.ru/863e8d78
POIOCIIOBHBIX UETIOBEKAY.

31 Cenekuus Kak HayKa U MPoLECcC 0 bugmrorexa LIOK

22.04.2025 | https://m.edsoo.ru/863e9214

1 MeToasl U JOCTURKEHUS CEICKITUU 0 but6moreka [JOK

pacTeHUi U 5KUBOTHBIX 29.04.2025 | https://m.edsoo.ru/863e9214




buorexHosorus Kak oTpacib
MPOU3BOICTBA. DKCKYpPCUS

33 «OCHOBHBIE METOJIBI U 1 0 buomorexa [OK
. 06.05.2025 | https://m.edsoo.ru/863¢9336
JIOCTHKEHUSI CEICKIIUHM PAaCTEHUN
U )KUBOTHBIX
34 Pe3epBHbIii ypoK. 1 0 13.05.2025
OBHIEE KOJIMYECTBO YACOB I10 34 45

I[TPOTPAMME




11 KVIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero HU3Yy4YCHUSA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
n bubmmoreka [JOK
1 €] 1 0 0
ROTOIIEEE METOAA €& HEyRSE 04.09.2024 | https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHSA MIPENCTABICHUN 1 0 0 bubmotexa [IOK
00 3BOIOLUU 11.09.2024 | https://m.edso0.ru/863¢9570
but6moreka [JOK
3 M 1 0 0
AKPOSB MO 18.09.2024 | https://m.edsoo.ru/863e9cle
[Momynsmmst Kak d7eMeHTapHas
€IMHHIIA BUJIA U SBOJIIOLIUH.
4 JIHa6o ZTO HI:UI abora JI\IIO 1 1 0 0.5 bubmiorexa [OK
pATOpHat p B ’ 25.09.2024 | https://m.eds0o.ru/863e99¢6
«CpaBHeHUE BUJIOB 110
MOP(OIOrHYECKOMY KPUTEPHIO)
JIBrKyIMe cuibl (3J1eMeHTapHbIe bu6mmotexa [IOK
5 1 0 0
(haKTOPBI) IBOTIOIIUN 02.10.2024 | https://m.edsoo.ru/863e¢9da4
6 EcTectBeHHBIN 0TOOD U €ro | 0 0 bubmotexa IIOK
(bopMbl 09.10.2024 | https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 5BOMIONMH:
IPUCIIOCOOJIEHHOCTh OPraHNU3MOB
Y BHJI000pa30BaHHUE. Eu6 10K
nonmoTexa
7 JIab 6ota Ne 2 1 0 0.5
abopatoprai pabota 16.10.2024 | https://m.edsoo.ru/863e9fde
«Onucanue NpucrIocodIeHHOCTH
opraHu3Ma u e€ OTHOCHUTEIBHOTO
XapakTepa»




Hanpasnenus u nytu

Bbub6morexa IIOK

8 MAaKpO3BOOIUHI 0 23.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BoMmoOIINN 0 06.11.2024
Ucropus xu3uu Ha 3emie u
10 . 0
METOABI €€ U3YUEHHUS 13.11.2024
1 ['umnoTre3sr MPOUCXOXKICHUS KU3HU 0 bu6moteka [IOK
Ha 3emJiie 20.11.2024 | https://m.edsoo.ru/863eaSab
12 PasBurwe xu3HM Ha 3eMIIE 1O 0 bu6moreka [IOK
3pam U nepuoaam 27.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl YBOJIOLHH
pPaCTUTEIHHOT'O U JKUBOTHOT'O
mupa. [IpakTuueckast padorta Ne 1 bu6moteka [IOK
13 0.5
«M3yueHune ucKonaeMbiX OCTaTKOB 04.12.2024 | https://m.edsoo.ru/863ea8bc
pPacTEeHHI U )KUBOTHBIX B
KOJLTEKITUSIX)
14 CoBpemMeHHas crucremMa 0 bubmmoreka [{OK
OpPraHUYECKOro MUpa 11.12.2024 | https://m.edsoo.ru/863ead48e
L5 DBOITIOIHS YEJIOBEKa 0 bu6mmoreka [JOK
(anTpOTIOrEeHE3) 18.12.2024 | https://m.edsoo.ru/863eac2c
16 JBuxyime cuibl (pakTopsl) 0 bu6mmoreka [TOK
AHTPOIIOTeHE3a 25.12.2024 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOJIOIUU 0
yeJioBeKa 08.01.2025
UYenoBedeckue pachl U MPUPOIHBIE bubmmorexa [{OK
18 0
aJlanTaly 4YeJIoBeKa 15.01.2025 | https://m.edsoo.ru/863eaea2




Pe3epBHblii ypok. O600611eHIE 110

1 B 0

9 Teme «BO3HUKHOBEHUE U pa3BUTHE 2 01.2025
YKU3HU Ha 3emiie»

2

0 DKoJIorus Kak HayKa 0 29.01.2025
Cpenbl 0OUTaHUS U SKOJIOTUYECKHUE bu6moTteka [JOK

21 0
(bakTopsI 05.02.2025 | https://m.edsoo.ru/863eafec
AbGuotnueckne GaKkTOpPHI.

JlabopaTopHas pabora Ne 3.
«Mopdonoruieckrue 0CoOOEHHOCTH
N but6moreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
12.02.2025 | https://m.edsoo.ru/863ebl0e
oburtanusy». JlaboparopHas pabora
Ne 4. «BaustHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCar
bu6moreka [JOK
23 b 0
HOTHYCCKHE (pAKTOPEL 19.02.2025 | https:/m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
nonyJsiiiuy. [1pakTrueckast padota
24 Ne 2 «I1 & 0.5
« onfqu IJIOTHOCTH 26.02.2025
HOIMYJIALUUN pa3HBIX BUI0B
pacTeHuin»

)5 Coo01ecTBa Opranu3MoB — 0 bubmmorexa [IOK
OMoIIeHO3 04.03.2025 | https://m.edsoo.ru/863ebd6a
DKOJIOTUYECKHE CHCTEMBI bubmunoreka [IOK

26 0
(?KOCHCTEMBI) 11.03.2025 | https://m.edsoo.ru/863ebd6ba
OCHOBHBIE ITOKa3aTEIHN bu6mmoreka [JOK

27 0
3KOCHUCTEMBI. DKOJIOTMYECKUE 18.03.2025 | https://m.edsoo.ru/863ebSfa




nupamMupl. CBOMCTBA YKOCUCTEM.

Cykneccust
28 [IpupoaHsie 3KOCHCTEMBI 1 0 01.04.2025
1
29 AHTpONOreHHbIE 3KOCHCTEMBI 0 08.04.2005
30 buocdepa — rinobanbHast | 0 bubmoreka [IOK
JKOocHcTeMa 3emMiln 15.04.2025 | https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS | 0 bubmmorexa [IOK
ouochepst 22.04.2025 | https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3emin 1 0 79.04.2025
13 CocyuiecTBOBaHHE MPUPOBI U | 0 bubmmorexa [{OK
YyenoBeyecTBa 06.05.2025 | https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O6001mEeHNE
1
34 Tembl «Coob1ecTBa u 0 13.05.2025
IKOJIOTUYECKUE CHCTEMBD»)
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., PyonioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkimonepHoe oOmectBo «M31aTenbeTBo
«IIpocsemenue»

* buomnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Axumoneprnoe obmectBo «M3nareabcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
VMK B.B. ITaceunuka, "JIunus xxu3znu", uzgarensctBo "[Ipocsenienue", 10-

11 xnacc

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/
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