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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OHMOJIOTUU TEOPETUUYECKYIO OCHOBY IS
OTIPENICNICHHUS TMOJX0JI0B K (DOPMHUPOBAHMIO COJICPIKAHUS YICOHOrO MpeaMera
«buosioruss» cocTaBuUid: KoHUenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJIEp)KaHus, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHWI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, TOJIOKEHHUS 00 00mux
LUeNAX U OPUHIUIIAX, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero ooOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOXKEHUSI O crieiuduKe OUOI0THH, €€ 3HAUCHUH B TTIO3HAHUH KUBOU MPHUPOIBI
U O00eCleuYeHUH CYIIECTBOBaHUSI ueloBeueckoro obmiectBa. CoriacHo
Ha3BaHHBIM TOJIOKEHUSIM, OMPENIENICHbl OCHOBHBIC (DYHKIIUM MPOrpamMMBbI IO
OMoJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosoruu maét TpeACTaBICHHE O IelaX, o0 oOmein
CTpaTeruu OOY4YCHMS, BOCIHUTAHUS M Pa3BUTHUA OOYYaIOMMXCS CPEACTBAMH
yueObHoro mnpeamera «buosorus», omnpenenser oOsi3aTelbHOE MTPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, paclpeieieHue Mo paszjieiiaM U TeMawm,
PEKOMEHAYEMYIO TOCIICIOBATEIbHOCTh H3YyYCHHUS Y4yeOHOro Marepuaja cC
y4ETOM  MEXKMOPEAMETHBIX W BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromMnXCs.

B mporpamme 1o OuoNOrMM TakXKe YUYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMUHOCTHBIM, METANPEIMETHBIM U TMPEIMETHBIM pe3yJbTaTaMm
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIHHOMN
JEATeIbHOCTH/YU4eOHBIX JEUCTBUN 00yYaromMXcs MO OCBOSHHUIO COJICPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme mno Ouosorun (10—11 xmaccel, ©0a30BbI  YPOBEHB)
peaqr30BaH MPUHIUIT MPEEMCTBEHHOCTH B H3yYCHHH OWOJIOTHH, Oiaromaps
yeMy B HEH MNpoCMaTpUMBAETCs HAMNpPaBJICHHOCTh Ha pPa3BUTHE 3HAHMUM,
CBSI3aHHBIX C (OpPMHpPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX  OpPUEHTAllUMd  JIMYHOCTH,  DKOJOTUYECKOTO  MBIILJICHUS,
MpeACTaBICHUM O 3I0POBOM 00pa3e XKU3HU U OEpeXHbIM OTHOIIEHHUEM K
OKpyXkawuen npupogHor cpene. Iloatomy Hapsagy ¢ HU3ydYeHHEM
00111eONOIOTHUCCKUX TEOPHM, a TakKe 3HAHMH O CTPOCHHM >KUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMMe Mo OHMOJIOTMH YJEJICHO BHUMAHHE HCIIOJIb30BAHUIO MOJYYEHHBIX
3HAHMUH B MOBCEIHEBHOM KU3HU JJISI PEIICHUS TPUKIIQAHBIX 3a]1a4, B TOM YHCJIE:
npodUIaKTUKA  HACJICACTBEHHBIX  3a00JICBAHMM  YEJIOBEKa,  MEIHMKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTHYECKHU



1[eJ1eCO00pa3HOr0 TMOBEJEHUS B OKpYXalollled NpUPOJHON cpelle, aHalu3a
BJIUSIHUS XO35MCTBEHHON JEATEIHHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHUMaHUA K  MOPUKIATHOMN
HampaBJICHHOCTH  y4yeOHOoro  mpeaMera  «buosorus»  MpOJUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIICUEHUsI YCIOBHUM NIl PEIICHHs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady IIKOJIbBHOTO OHOJIOTMYECKOro oO0pa3oBaHus, KOTOpas IpeJroiaraet
dbopMupoBaHre y 00YJArONTUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHHUMAET Ba)XKHOE
mecto. OHa obecnieunBaeT GOPMHUPOBAHUE Y OOYYAIOIIUXCS MPEJCTABICHUN O
HAy4YHOU KapTUHE MUPA, pacupsieT U 0000IIaeT 3HaHUS O KUBOU MpuUpojie, e€
OTJINYUTEINIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
YCIOBUSL JUJIsi: TO3HAHUSI 3aKOHOB KUBOW MpUPOABI, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3/I0POBOrO M 0Oe€30IacHOro obpasa
KU3HU, DSKOJOTMYECKOTO MBIIIJIEHUS, LEHHOCTHOTO OTHOIIEHUS K JKUBOU
IPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNIOTMS  MMEET  Takke JUIA  PEHICHUS
BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJa4 CPEeAHEro oO0miero oopa3oBaHwUs,
colpayin3anu obyvaromuxcs. M3ydenune Ouoniornu 00€CIeUMBAET YCIOBHS
TSt dbopmupoBaHus MHTEJUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(QOPMAITMOHHBIX  HABBIKOB, JACTETUYECKON  KyJbTYpbl, CIIOCOOCTBYET
WHTETpalu OUOJOTUYECKUX 3HAHUMN C MPEJICTABICHUSIMHU U3 IPYTUX YUEOHBIX
MpeaMeToB, B 4YacTHOCTH, ¢u3uKH, xuMuu u reorpaduu. HazaHHbIe
MOJIOKEHUSI O TpeHa3HAYeHUH y4eOHOro mpenMera «buoyorHs» COCTaBUIH
OCHOBY JUIsl OTPENENICHHS TOJIXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
COJIep>KaHMsl, MPEACTABICHHOIO B IpOrpaMMe 1Mo OMOJIOTHH.

Ot60p coaepxkanust yueOHoro npeameta «buosiorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaroniuecss JOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUUMBIC JIJIS
dbopmupoBaHus O0OIIEH KyJIbTYPBI, OMPEICISAIONIUE aJCKBATHOE TOBEICHUE
YeJIoBeKa B OKpY Karollel MpUpoaHOM cpeie, BOCTpeOOBaHHBIE B TTOBCEITHEBHOM
KU3HU U MPAKTUYECKON JesaTebHoCcTh. Oco00e MECTO B ATOM CHUCTEME 3HAHUM
3aHUMAIOT DJIEMEHThl ~ COAEpKaHUs, KOTOpbIE CIYKaT OCHOBOM IS
dbopMHupOBaHUS TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa M IEHHOCTHBIX OPHEHTAIMSX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHu3aIuu OMoJIOrHYecKoro o0pa3oBaHusl.

CtpyKTypupOBaHHE COJIepXKaHUsI y4eOHOro mMaTepuajga B Mporpamme Io
OMOJIOTUM OCYHIIECTBIICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00



OTIIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJBL, O €€ YPOBHEBOW OpraHU3alluu
U HBOJIOLMU. B COOTBETCTBUM C 3THUM B CTPYKType Y4YeOHOro IpenMera
«buonorusy BbIIENEHBI CIENYIONME COAepKaTEIbHbIe JIMHUN: «brosorus kak
Hayka. MeTopl HaydHOro no3HaHus», «Kietka kak Onojornyeckas cucTeMa,
«Opranu3m kak Ouonoruueckas cuctema», «CucreMa u MHOrooopasue
OPraHUYEeCKOT0 MHUpa», «IBOJIOLUUS JKUBOW MPUPOIABD), «IKOCHUCTEMBI H
MPUCYILUE UM 3aKOHOMEPHOCTH.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3alMM >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOpPETEeHHE YMEHUH
UCIIOJIb30BaTh 3TU 3HAHUS AJII TPAMOTHBIX JICHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOUM PUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTxkeHne uenu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBAETCS PEUICHUEM CIIEAYIOUINX 3a1a4:

OCBOEHHE O0YYarOUIMMHCS CUCTEMbI 3HAHUA O OMOJIOTMYECKHX TEOPHSX,
YYEHHSIX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THMIIOTE3aX, IPAaBHIIAX, CIIYKAIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOAaxX HAy4yHOIro T[O3HaHWS, CTPOCHHH, MHOrooOpazuu |
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOIO YpPOBHS OpPraHM3alMM, BBLAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCIIEI0OBAHUAX B ONOJIOTHH;

(dopMHpoBaHrEe y 00yHarOIMXCSl MMO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIMOCOOHOCTE B MpOIIECCE aHAIM3a JAHHBIX O IMyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISAOB, UACH U MOAXOJ0B K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOIO YpOBHS OPraHHU3aLUY;

CTAaHOBJICHHE Yy OOydaromuxcs oO0Iel KylbTyphl, (QYHKIMOHAIHHOU
IPAMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSACHATH MW  OIICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NPHpPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
MOJyYEHHBIX MPU U3YYEHUU OMOJIOTHH;

(dopMupoBaHrne y OOy4yarolUXCs YMEHMH WIUTIOCTPUPOBATh 3HAUCHUE
OMOJOrMYECKUX 3HAaHUM B MPAKTUYECKOM AESITENbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOCKIEHHOCTU B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM KUBOUH
MPUPOJBI, HEOOXOJAMMOCTH OCpEKHOTO OTHOIICHHS K HEH, COONIOACHUS
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTHYECKUX HCCIIEI0BaHUI;

OCO3HaHWE LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEIHEBHOM KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEU JIESITEIbHOCTH IO OTHOLICHHIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHWE H COOJIIOJICHHE Mep
npoUIaKTHUKN 3a00JIeBaHUH.

B cucreme cpempnero obmero oOpasoBanus «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s3aTEIBHBIM YYCOHBIM MPEAMETOM, BXOJSIIUM B
coCTaB MpeIMeTHOM 061acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jns wm3ydenuss Ouonornd Ha ©0a30BOM YpPOBHE CpEAHETO OOIIero
oOpazoBanus oTBoauTCa 68 yacos: B 10 knacce — 34 vaca (1 4ac B Hezelnio), B
11 xnmacce — 34 gaca (1 gac B HeAemIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiocoduei, 3TUKOH, ICTETHKON Hu
npaBoM. Ponb Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Metonsl mO3HAaHMUS JKUBOM TpUPOAbl (HAOIIOJCHHE, SKCIEPUMEHT,
ONMKCaHWe, HU3MEpEHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JemoHcTpanuu:

IHoptpetsr: Y. apsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u O.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET HM3YYCHHS OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
ouocdepHbIit.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKK JKU3HW», «YPOBHU
OpraHU3aluU KUBOU MPUPOIBI.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM COCTAB KJIETKU. XMMHUYECKUE DIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASL, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

depMmeHTH — Ounonormueckue Karamuszatopbl. CtpoeHume QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHtsl. Butamussbl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a U JAe30KcUpuO03a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
1esutoo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuner:  Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
ruipopoOHbIe cBoiicTBa. buonornyeckue QyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOJOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HYKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JHK. Crtpoenue m QyHkmm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIUH.

Huronornss — Hayka o kierke. Kierounas Tteopus — mpuUMep
B3aMMOJICUCTBUS U U (DAKTOB B HAYYHOM MO3HAHWUU. METONbI H3ydeHUS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOlIME TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmonekysbl JIHK kak reneruueckuii ammapar,
cUCTeMa CUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOoeHHus pokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYHUS PACTUTEIIBHOM, KUBOTHOW M
rpUOHON KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MITMKOKAJHUKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uromnaszma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabl KieTku: JIIC,
anmapat [onbmxku, Jnu3ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJIpUM, MacTuAbl. [IpoucxoxaeHne MUTOXOHIPUM W miacTud. Bubl
wiactua. HemeMOpaHnHble opraHoWbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP,
LHEHTPHUOJIH, PECHUYKHU, KI'YTUKH. DYyHKIUHA OPraHOMAOB KJIETKH. BritoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapHoIlUia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Juarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnumel u cxemsl: «Ilepruonnueckas TabIUIIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIBI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue 3yKapuOTHYECKOW KIETKM», «CTpoeHHe
KUBOTHOU  KJeTKW», «CTpoeHue pacTUTENbHON  KiIeTKW», «CTpoeHue
MPOKAPUOTUYECKOU KJIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInmmaey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYIOBaHWE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabora Ne 2. «M3yueHue CTpoeHHUS KIETOK PaCTEHUH,
KUBOTHBIX U OAKTEpUi O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IU3M. ACCUMUIISAIMS (TIJIACTUYECKUN 0OMEH)
U TUCCUMUIISINS (SHEPreTUYeCKUuil 0OMeH) — JB€ CTOPOHBI €IMHOTO IpoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPIrUU B MOHUMAHUU
MeTadosIu3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBass (a3bl (orocuHTe3a. Peakiuu
dboTocunTeza. DPdekTUBHOCTH (PoTocuHTE3a. 3HaueHue (OTOCHUHTE3a IS
KU3HM Ha 3emiie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIEHUS €r0 MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HauUE€HUE XEMOCHHTE3a
IUIS KU3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiernienue BenecTB, BhIICICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WK KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHue. DPhexTUBHOCTH
AHEPreTUYECKOro oOMeHa.

Peakinuu wmatpuuHoro cuHte3a. ['enetnueckass undpopmarus u JHK.
Peanuzanus reneruueckoid mHpopMauuu B KieTke. ['eHeTHUecKuid Koa U €ro



cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHokucior. Poib
pubocom B OmocuHTe3e Oernka.

Hexnerounsie ¢hopMbl xu3HU — BUpychl. MicTopust oTkpeiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — Bozoyaurens CITM/a.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuWHTErpasa. [Ipodunaktruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunbl nutanus», «Metadoauzm», « MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Xmoporact», «Potocuntes», «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permxkarus JHK.

O6opynoBaHue: MOJEIN-ANTUIAKALANA «Y 1BOCHUE JIHK 51
TpaHCKpunius», «buocunres 6enka», «CTpoeHUe KIETKU», MOJEIb CTPYKTYPBI
JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kietounbiii nuki, Wik KU3HEHHBIM UK KiIeTku. HTepdaza u MuUTO3.
[Ipoueccel, npoTekaromue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIOWHBI U TalUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYAJIbHOIO pPa3BUTHS
OpPTraHUu3MOB.

JHenenne knetku — muto3. Ctaguu murto3sa. [Iporeccsl, npoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKU — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHWU3MOB: Oecrojioe u ToJIoBoe. Bumwl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABOE, TIOYKOBAHHE OJIHO- U
MHOTOKJICTOYHBIX, CIopooOpa3oBaHue, BEr€TaTUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKLINM.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. [Iporecchl, MpoUCXoadIMe Ha CTAaUSIX MEWo3a.
[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMaro30u]l, SIUIEKIeTKa) — CIIEpMAaTOreHE3 U OBOTCHE3.
Oco0EHHOCTH CTpOEHUsl SULEKIETOK W CIepMaTo30uaoB. OILI0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
IpoOsieHue, TacTpyIsus, opraHorenes. [loctamOpruonansHOE pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYuHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 HBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHHM, CTaJINHN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpoMmocoMbly», «Kitetounsiii nuknm», «Permmukanus [JHK», «Muto3y,
«Meio3», «IIpsimMoe u HenpsaMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKOIMUTAIOIINX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

OGopynoBaHHMe:  MHUKPOCKOI,  MUKporpenapatbl  «CrepMaTo30uibl
MJICKOIIUTAIONIETO», <«SliuekneTka Miekonuraromero», «Kapuokunes B
KJIETKaxX KOpelIka JIyKa), MarHUTHas MOJeb-aniinkanus «Jlenenue KieTkmny,
moaens JIHK, moxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas pabora Ne 3. «HaOmioneHue Muto3a B KJIETKAaX KOHUMKA
KOpeIlKa JIyka Ha TOTOBBIX MUKpOIpEnapaTax.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeruku. HMcropuss paszButus reHeTukd. Pousb
IIUTOJIOTUA W AMOPHOJIOTMM B CTAHOBJEHWU TEHETHKU. BKjIag poCCHICKUX U
3apyOCeKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUECKHH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcHOBHBIC TEHETHYECKHUE TTOHATHA. [ 'eHeTUUeCcKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH  HACJICOBAaHUS  NPU3HAKOB, YCTaHOBJICHHbIE [
Menpaenem. MoHoruOpuaHoe CKpeluBaHue. 3aKoH eIuH000pa3us TMOpHI0B



NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH PaCLICILICHUS
npu3HakoB. [ ' unoresa ynctotel rameT. 11oJIHOE U HEOJTHOE JOMUHUPOBAHUE.

JlurnOpunHoe CKpeliuBaHUWE. 3aKOH HE3aBUCHUMOTO  HAacjeJd0BaHUs
npu3HakoB. llUToreHeTHyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOUIETO
CKpEUIMBaHUS /IS ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHwe npu3HakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAcCJE€JOBAaHUIO TE€HOB. Hapylienune cuemieHuss TreHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTEepOoramMeTHbIE OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HEHACJIEACTBEHHAsT U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuwalMOHHBIN psij U
BapualnMoOHHas KpuBas. Hopma peakumm npuszHaka. KomudecTBeHHbIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHUBOCTH.

HacnencTBenHnasi, WM TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTU. MyTalMoHHasi W3MEHYUBOCTh. Kraccudukamuss MyTanuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYyTalUH.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOMN
u3MenunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun udenoBexka. OCHOBHBIE METOAbI TE€HETUKHU
YEJI0BEKA: reHeaJOrnYeCKUi, OJIM3HEIOBEIN, LIUTOTCHETUYECKUIM,
OMOXUMUYECKHUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/eIcHUe
TE€HOTHIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotipto IIIIP-ananmu3a. HacimencTtBenHple 3a00JieBaHHS dYeJIOBEKAa: TI'CHHBIC
0oJie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPaCONOKEHHOCTHIO, XPOMOCOMHBIE
oonesnn. ComaTH4eckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIEI 310POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMUIAKTUKN U JICYCHUS
reHeTHYecKux 0oJie3Hel. MeMKo-TeHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMIMHCKOW TE€HETUKH B MNPEAOTBPALICHUM U JICYEHUH T'E€HETHYECKUX
3a00s1€eBaHUI YelloBeKa.

JleMmoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuiios.

Tabmuupr u  cxembl:  «MOHOTMOpUAHOE  CKPEIIMBAHHE U  €r0
LUTOT€HETHYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelMBaHUE,
«lluTonoruyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHus», «Meho3y,
«B3auMoOnencTBUE aJUIENBHBIX TE€HOBY», «l'€HETHYEeCKHE KapThl pacTEHUH,
KUBOTHBIX U YeJIOBEKa», «I eHeTHKa moiyia», «3aKOHOMEPHOCTU HAaCJIEAOBAaHMS,
CLUEIUIEHHOrO0 ¢ mnoyiom», «Kapuorumel dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHYMBOCTIY, «MoandukamonHas U3MeHUINBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrka rpymnn KpoBuw», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: Mojeau-anIuiukauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MuUKponpenapar «Jpo3oduna» (Hopma, MyTaluu
(OopMBI KpBUIbEB U OKPACKH TeNa), repoapuil «I'opox mOCEBHOMY.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopnas pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEapaTax».

JlaGoparopunas pabora Ne 6. «M3yuenwme MoaudUKAIMOHHON
MU3MEHYUBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax».

[Tpaktuyeckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUN U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opazus
KYJIbTYPHBIX pacTeHHl. LIeHTpbl TPOUCXOXKAECHUS JOMAIIIHUX KUBOTHBIX. CopT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CeNEeKIMN. MacCoBBI U MHANBUAYAIbHBIN OTOOPHI
B CEJICKI[MU PACTEHUM W KUBOTHBIX. OIlEHKa dKCTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — MHOpuUAWHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['erepo3suc, ninu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otnanénnas rulOpunmzauuss u e€ ycmnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE MOJUIUIONAOB. J[OCTMIKEHUSI CENEKUMHU PACTEHUM, KXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosorus Kak oTpaciib MpOU3BOJACTBA. ['€eHHas MHXKeHepus. DTanbl
co3nanusa pexomOumHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas



uHxkeHepus. Kietounele  KynbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOXKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYecKHe M 3tuyeckue mnpobdsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnuipel U cxeMbl: kKapta «LleHTpbl TPOUCXOXKACHUS U MHOr00Opasus
KyJIbTYpHBIX pacteHuity, «llopombl aomamHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «[lomumnonaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJbTYpbl W KJIOHMpOBaHHe», «KOHCTpyHMpOBaHHE W TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEJEKIMA PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IJIEMECHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JAaOOpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
bAOJOI'MNn HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEIO
OBPA30OBAHNA

Cormacio ®I'OC COO, ycraHaBIuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUS OOYy4YarOIIUMHUCS MpPOrpaMM CpeAHero ooOimero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JMUHOCTHBIX pE3yIbTaTOB OCBOCHUS mpeamera «buonorus»
BBIJICJICHBl  CJCAYIOIIUME  COCTABJISIOIIME:  OCO3HAHHE  OOYyYaroIIUMUCS
POCCUHCKOW TPaXTaHCKOW HWJIEHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJTbBHOCTU M CaMOOTMPEACIICHUIO, HAJIMYME MOTHBALMM K OOYYCHHUIO
Ouonoruu, 1ejeHarpaBiIeHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN TUYHOCTH HA



OCHOBE KJIIOUEBBIX IIEHHOCTEHM W HCTOPUYECKUX TPAJAUIUNA  pa3BUTHUSA
OMOJIOTHYECKOTO0  3HAHUSA, TOTOBHOCTb M  CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBaThCA B CBOEM  JEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPHUCYITUMHU CHCTEME OMOJOTHYECKOTO OOpa30BaHUs, HATHYUE
AKOJIOTHYECKOTO IPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€M U CTPOUTH
YKU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «bUOoIoTHs TOCTUTAIOTCS
B €IMHCTBE Y4€OHOM M BOCHUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMA  POCCUUCKUMU  COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, IIPUHSATHIMUA B OOIICCTBE MIPAaBUIIAMH H
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHs, PA3BUTUSI BHYTPEHHEW MO3UILIUU JTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K 3aKOHY M TNPABOMOPSAKY, YEJIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHUIO, B3aMMHOTO YBa)XEHHUS, OEpPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO M TPAJAUIMIM MHOTOHAIIMOHAJIBLHOIO Hapojaa
Poccuiickon denepanuu, NpuUpoAE U OKPYKAKOIIEH Cpelie.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buomorus»
JTOJKHBI OTpaXKaTh TOTOBHOCTD 5 CIOCOOHOCTBH 00yUaronmxcs
PYKOBOJICTBOBAThCS COPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIlMi, TTO3UTUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIMX TPATULMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa,
pacuMpeHre JKU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIpoIlecce
peanu3alui OCHOBHBIX HANpaBJICHUN BOCIUTATENbHOU JEATETbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh  TPAKIAHCKON  TMO3MIIMU  OOydJaromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOTO OOIIEeCTRA,;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa M IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MpPHU CO3JaHUU
y4e€OHBIX MTPOEKTOB, PEUIEHUN YUECOHBIX U MO3HABATEIbHBIX 3a/1a4, BBITIOJIHCHUU
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JCHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
U COITMAJTILHBIM TOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBITIOJIHEHHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPIKaHuUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHICKON IrpaXXJaHCKOU UJIECHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBoM KpaH, CBOKO PoauHy, CBOM SA3BIK M KYyJIBTYpY,
MPOIIIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
MPUPOIBI, TOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYZE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OHWOJOTHU, NMOHUMAHUS 3HAYCHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00I11eCTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IIOHUMAHUE HOMOLMOHAJIBHOIO BO3ACHUCTBUSA KUBOW IIPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPaXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJILTYPbl 310POBbSI U
IMOIMOHAIBHOIO 0J1ArONOJyYHs:

NMOHUMAaHWE W pean3alusi 3J0pOBOTO M 0Oe30macHOTro olpasza KU3HU
(3mopoBoe mHUTaHME, COOJIOACHME THUTHEHWYECKHUX TMPaBWI U HOPM,



cOQIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TPaBUJI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUS B CHUTYalUsAX, YTPOXKAIOMIMX 3J0POBBIO U JKU3HU
JIIOJICH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUCK
(ynotpeOaeHust aaKoroisi, HApKOTUKOB, KypEHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYAOJIO0HE;

TOTOBHOCTh K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW U COLUMAIbHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEIILHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;

UHTEpPEC K pas3auuHbiM cdepam npodecCHOHANBHOM JEeATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OynyIiel npodeccur u peain30BbIBaTh
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O U CcaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
MJIAHUPOBAHMUSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUN Jis
OKPYKarOIIEU CPEIbI;

OCO3HaHMWE TI00aTbHOTO XapaKTepa IKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETAEMBbIE MPU H3YYEHUH OHOJIOTHH
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM
MIPUPOJIONIOIL30BaHNEeM  (COOMIO/IEHNe TPaBWJI TOBEACHUS B  MPHUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATUE JEUCTBUM, MPUHOCAIIMX BpPEH OKPYkKaAKOIIEH
MIPUPOTHON Cpesie, YMEHHE TPOTHO3UPOBATh HEOIArONMPHUAITHBIC YKOJIOTHIECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPETOTBPAILATh UX;

HaJIM4YMUE Pa3BUTOTO HAKOJIOTHYECKOTO  MBIIUICHHS, SKOJIOTMYECKOU
KYJbTYpPbI, OIbITA JEATCIHHOCTH HKOJOTUYECKON HAmNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COITUATBLHOMN



IpaKTUKEe, TOTOBHOCTM K YYacTHUI0O B MPAKTUYECKON  JEATEeIbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJUKYJIBTYPHOM
MUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKON KYJIbTYphl KaK CpEJICTBa
B3aUMOJICUCTBUS MEXK Y JIOAbMHU U TTO3HAHUS MHPA;

NOHUMaHue crheruuKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(GbopMHUpPOBAHUK PAIIMOHATIEHOTO HAYYHOTO MBIIUJICHUS, CO3aHUH LIEIOCTHOTO
MpeJCTaBICHUs] 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH IS COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEeIIaTh PECYpCHblE MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIXO/Aa U3 MIO0ATBHBIX SKOJOTHUYECKUX MPOOIeM
U oOecrieueHHs] Tiepexoja K YCTOWYUBOMY Pa3BUTHIO, PAIlMOHATILHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMIOJIYYEHHH OHMOJIOTMYECKUX 3HAHUM B LEJAX
MOBBIIICHUS] OOIIEeH KYJIbTYPhl, E€CTECCTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIIMOHAJIBHOW  TPAMOTHOCTH  OOydYaronuxcs,
dbopMupyemMoit Ipu U3y4eHUN OUOJIOTHH;

MOHMMAaHUE  CYIIHOCTM  METOJAOB  TO3HAHMS, UCIHOJb3YyEMBIX B
€CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYIXKAIOIIET0 MUPA M MPOUCXOSAIINX B HEM
W3MEHEHUH, YMEHUE NieNlaTh 0O0OCHOBAHHBIC 3aKTFOYCHHS Ha OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJTBIO TTOYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTh CAaMOCTOSITEILHO MCIOJIb30BaTh OUOJOTUUECKUE 3HAHUS IS
pemIeHUs IPOoOJIEM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHHE IIEHHOCTU HAY4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO M MCCIICIOBATEIBCKYIO JEATEIHHOCTh HHIUBUIYATHHO U B TPYIITIE;

FOTOBHOCTh M  CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHNI0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWUM MO OMOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOCHUSI ~ Y4e€OHOTrO  MpeaMera
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (DOPMHUPOBAHUS MHPOBO33PECHHS
oOydJaromuxcst  MEXIUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIeHaAyYHbIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEnUuUKY
METOJIOB TIO3HAHUS, HCIOJb3YeMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO,
SHEPTHUs, SBJICHUE, TPOIECC, CUCTeMa, HAy4YHBIA (hakT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHblE  JCUCTBUS
(mo3HaBarenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
dbopmupoBaHrue (PYHKIMOHAIBHOM T'PAMOTHOCTH U COLIMAIBHOW KOMIIETCHIIUU
0o0yyJarommxcsi, CIHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COIMATILHOM MPaKTHKE.

MeranpenMeTHbIE Pe3yabTaThl OCBOSHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHuUs I0JHKHBI OTPAXKaTh:

OBjafeHue  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  T03HABATEJILHBIMU
AEeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyallU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIICIATh MX XapakTEpHbIC MPHU3HAKH,
yCTaHABJIWBATH CBSI3U C APYTHMH MOHATHSIMH ),

OTPENENIATh 1M JEATCIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUHM HUX
JOCTW)KEHUS, COOTHOCHUTH PE3yJbTaThl JACSATEIBHOCTU C TOCTaBICHHBIMU
HETISIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBbsiCHEHUs (HaKTOB U
SIBJICHUH KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IIO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSITh  CXEMHO-MOJICJIbHBIE  CpelCcTBa Il TMPEJCTaBJICHUS
CYIIECTBEHHBIX CBSI3¢ U OTHOIIECHUN B MU3y4aeMbIX OMOJOTHUUECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEUUH PA3HOTO POJa, BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;



pa3pabaTbIBaTh IUIaH PEUICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNIbTAaTOB LIENSM, OLIEHUBATh PUCKH MOCIEICTBUHN 1E€ATEIbHOCTH;

KOOPAVUHHUPOBATb U BBINOJHATH pPabOTy B  YCJIOBHUSX pPEATBHOIO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE ICCTBUS:

BIIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NESTENIbHOCTH, HaBbIKaMHM  paspellieHuss Mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB PELICHUS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HaHUA, €ro MHTEpHpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHUIO B y4EOHBIX
CUTYalUsIX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(¢opMupoBaTh  HayuyHbIi  THUI  MBIIUIEHWS, BIAJAETh  HAay4YHOH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYalHUsIX;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTYaJIU3UpOBATH 3ajaauy,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHUs], HaXOIUTh apryMEHTHI IS JT0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHUYECKU OLEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITH IIEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB U CIIOCO00B
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb MEPEHOCUTH 3HAHMSI B MO3HABATEJbHYIO M MPAKTHUECKYIO 00JacTH
KHU3HEACSITEIbHOCTH;

yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE MJICH, TIPEJIaraTh OPUTHHAILHBIC TTOJAXO0/IBI U PEIICHU,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX wWHpopMammu (TEKCTe
y4eOHOTO MOCOOMs, HAyYHO-TIOMYJSIPHOM  JuTeparype, OHOJIOTHYECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),



aHAJIM3UPOBaTh HMH(OPMALIMIO PA3NUYHBIX BHUJIOB M (OPM IPEICTaBICHHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GopMyTHUpOBAThH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOAbI IIPU MMOUCKE U
orbope Owosnormdyeckoil wuHMOpMAIMU, HEOOXOMUMOW [JI1 BBITIOJIHCHHUS
y4eOHBIX 3a/1a4;

IpUOOpEeTaTh OMBIT MCIOJIb30BaHUS MH(YOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI{, COBEpPIIEHCTBOBATh KYJbTYpPY AaKTUBHOIO  HCIIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ouonornuecko uHMopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOIUIBI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAay4YHBIM $3bIK B KauyeCTBE CpeACTBa IpU padoTe C
Ononornyeckoi uHGOpMAIMEd: NPUMEHATh XHUMHYECKUE, (PU3HUECKHE U
MaTeMaTUYeCKUe 3HAKU U CUMBOJIBI, (POpMyIIbl, a0OpeBHATYpY, HOMEHKIATYDY,
UCIOJb30BaTh M IPEOOpa3OBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpPEJICTBA
HarJIsAHOCTH;

BIQ/JIETh  HAaBBIKAMHM  pPACIIO3HABAHWSA H  3alUTBl  MH(DOpMAIHH,
MH(})OpMAIMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OgyageHne YHMBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKallMd BO BceX cdepax KHU3HU, aKTUBHO
Y4acTBOBAaTh B JHMAJOTE€ WM JUCKYCCHHM MO CYLIECTBY OOCYXIAEMOU TEMbI
(yMeHHMe 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXKIECHHUS OTHOCHUTEIBHO
BBINOJIHEHMS [IpeiaraeéMoil 3a1auu, yUUThIBaTh MHTEPECHl U COTJIACOBAHHOCTh
HO3UIMM IPYrUX YYACTHUKOB IMAjIora Uii IUCKYCCHUN);

pacno3HaBaTh HeBepOaldbHbIE CPEACTBa OOIIECHMS, MOHUMATh 3HAYEHUE
COILIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(JIMKTHBIX CUTYaIUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPErOBOPHI;

BJIQ/IETh PA3JIMUYHBIMU CIOcOOaMu OOLICHHS ¥ B3aUMOIEHCTBUS, TOHUMATh
HAMEpEeHUs JApPYTUxX JIOJEH, TMpOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMAaTh W  HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
UHAUBUIYAbHOM pabOThl TNpHU  pElIeHUH OHOJIOTMYECKOW  MpoOsieMsl,
000CHOBBIBaTh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBUS MPHU peLICHUH yaeOHOM 3a/1auH;



BbIOMpaTh TEMATUKy U METOJ/Ibl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XI0T0 YjeHa KOJJICKTHBA;

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenenarTb pold ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KJOrO yYaCTHHKAa KOMAHJIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HAEH C TO3ULUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PA3IMYHBIX
CUTYALIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh NHULIUATHUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) caMmoopraHu3anus:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBIABICHHMSI IPOOJEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BBIOMPATh HAa OCHOBE OHOJIOTMYECKHMX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBUSX M MOCTYIKaX MO OTHOIIEHUIO K KMBOU MpPUPOJIE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO  OCYILECTBJIATh  IIO3HABATEJIBHYIO  JEATEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJadyd B
00pa3oBaTENbHOMN EATEIbHOCTH U )KM3HEHHBIX CUTYaI[UsX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOieMbl € Yy4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclMpaTh  paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMEHTUpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO LIUPOKOW SPYAMIIMHU B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJI€Th HAaBbIKAMHU [I03HABATEIbHOM pEePIEKCMH KaK OCO3HaHUsA
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJIbTATOB H



OCHOBaHUH, UCIIOJIb30BaTh NMPUEMBI peiIeKcUn IJIsl OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUA IO HX
CHUKEHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JIPYTMX IpPU aHAJIU3€ pPE3yJIbTATOB
NEeATEINbHOCTH;

3) npuHATHE ceOsl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTBhl JPYTrUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATEINBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbraThl ocBoeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT cheudduueckue s ydyeOHOro ImpenmMera
«buonorus» HayuyHble 3HaHUs, YMEHHUS U CHOCOOBI JAEHCTBHI MO OCBOECHMIO,
UHTEpPOpETallud W NpeoOpa30BaHMIO 3HAHUM, BHJABl JEATEIBHOCTH 11O
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUU B PaA3IMYHBIX YUYEOHBIX
CUTyalusX, a TakKe€ B PEaJbHbIX JKU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
ouonorueil. B nmporpamme npeaMeTHble pe3yabTaThl MPEACTABIEHbI 110 rojam
00yueHwus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOT0 npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTHUM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COJEp:KaHuE OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
KU3Hb, KIJETKa, OpraHu3M, MmeTaboin3Mm (OOMEH BeIIeCTB M IpeBpalleHue
SHEPruM), TOMeocTa3 (CaMOperyJisiius), YypOBHEBas OpraHu3alus KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoyKius), HACJIeICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jaratb OHOJIOTUYECKHE TeOopuHu (KJIETOYHas, XpOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 ieHTpax MHOroo0pasus u



IPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. . BaBuiopa), omnpenensars
TPaHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJIaMH HAYyYHOTO IMO3HAHUS B OMOJIOTUX: HAOIIOEHUE
Y ONMCAHME )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUH, OpraHU3alvs U NpOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
pe3yJbTaTOB, UCIOIB30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JieaTh BHIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

YMEHHE BBIICIISITH CYIIECTBEHHbBIE TPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT
U DYKapHuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEILECTB U MPEBPAILEHUS SHEPTUU B KIETKE, (POTOCHHTESA,
IJJACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MUTO03a, MeWo03a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHUS, HWHJMBUAYAJIbHOTO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJIYyYCHHbIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJIEHUH, JUIsl IPUHATHS TPAKTUUYECKUX PEIIEHUIN B NOBCEIHEBHOM
KU3HH C LEJIbI0 oOecriedeHus: O€30MacCHOCTH CBOErO 370POBbS M 310POBbS
OKPYXAIOIUX JIOAEH, COOJI0JEHUs HOPM TIPAaMOTHOTO IIOBEJIEHUS B
OKpY XKalollleld MPUPOTHON cpelie, MOHUMaHuE HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHUKEHUHW COBPEMEHHON OHOJIOTMHM M OMOTEXHOJOTHH JJIs PallMOHAJIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pelllaTh 3JIEMEHTapHbIE TEHETHYECKHe 3aJayd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CLEIJIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPUTHOTO CKPEIIMBAHUS IJIs TIPEACKA3aHMS HACJIEIOBAHUS PU3HAKOB Y
OpraHu3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MpaKTHYECKHe paboThl, COOII0IATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYECKH OILICHUBaTh M HHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MAaccoBOM HMHGOpMAINK, HAYIHO-
MONYJIIPHBIC MaTepHalIbl), STUYECKUE aCMEKThl COBPEMEHHBIX MCCJICOBaHUMN B
OMOJOTUU, MEUIIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
rPaMOTHO MCTOJIb30BATh MOHSITUIHBIN anmapaTr OMOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:



c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUSA, O BKIAJE
pPOCCUHCKUX H 3apyO€KHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTUE OHOJIOTHH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIlICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PacCKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHSITHM:
BHUJl, TONMYyJSANMs, TEHOMOHI, DSBOJIONHS, JABWXKYIHUE CHIBI ((aKTOPHI)
ABOJIIOINH, IPUCTIOCOOJICHHOCTD OpTraHU3MOB, BHJ1000pa30BaHuUeE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI,
IeNy TUTaHUs, IKOJIOTHYecKasl mupamuia, ouoreoreHos, onocdepa;

yMEHHUE u3JaraTh OHOJIOTHUYECKHEe Teopuu (IBONIOIMOHHAs Teopus Y.
JlapBrHA, CHUHTETHYECKas TEOpHUs SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpereBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HAlpaBICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuerust o 6uochepe B. M. Bepuanckoro),
ONPENEIIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHUE BJIJIETh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOICHHUE
Y ONMCAHME )KUBBIX CUCTEM, IIPOILIECCOB U SIBJICHUI, OpraHu3alus U MPOBEICHNUE
OMOJIOTHYECKOTO0  DKCIEPUMEHTA,  BBIJIBUKEHUWE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYECHHBIX
pEe3yJbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIEATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX
00OBEKTOB: BHUJOB, MOMYJSALMMN, MNPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTeOLEHO30B M SKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOT'O otbopa, BUJ1000pa30BaHuUs,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (DaKTOpPOB Ha
OpraHu3Mbl, TMEPEeHOca BEHIECTB W TOTOKAa OHHEPrMU B IKOCHUCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHUW B JKOCHCTEMAax CBOEH MECTHOCTH, KpPyroBOpPOTa
BCILICCTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHUE MTPUMEHSTD MOTYYEHHBIC 3HAHUS JIJIS1 O0BICHEHUS] OMOJIOTUIECKUX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATUS IPAKTUYECKUX PELICHUU B [IOBCEIHEBHOU
KU3HU C TeJIbl0 oOecrieueHus: 0€30MaCHOCTU CBOEr0 3/I0POBbS M 3J0POBbSI
OKPYXKAIOIIUX JIIOJIeH, COOIOIEeHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaIoIIel MPUPOTHON Cpenie, MOHUMaHue HeOOXOAMMOCTH HUCTIOIb30BAHUS
JTOCTHKESHU U COBPEMEHHOU OHOJIOTHH TS PaLMOHAIIBHOTO
IPUPOJIOTIOIB30BAHUS;

yMEHUE pellaTh >JeMEHTapHble OWOJOTHUYECKHE 3a7adyH, COCTaBJISATh
CXEMBbI IIEpeHOca BEUIECTB U SHEPTUHU B 3KOCUCTEMAX (I[€MU MUTAHUS);



YMEHHE BBITIOJHATH JTAOOpaTOpPHBIC U MPaKTUYECKHE PabOTHI, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKA OIICHUBATh W WHTEPNPETUPOBATH HHGPOPMAIIHIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MacCOBOM HHQOpMAIMK, HAy4YHO-
NOMYJIIPHBIE ~ MaTepuaibl), pacCMaTpUBaTh IJIOOATBHBIE AKOJOTHUYECKUE
po0JIeMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MTO3HUIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTOJIB30BATh MOHATUWHBIN anmapar OuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/mn P Kourpoububie = IIpakTuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
bubnunoreka LIOK
! bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 X i 8 1
UMHUYECKHI COCTaB M CTPOEHUE KIETKU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 XK
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubmmoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bubmmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3smMoB. OCHOBBI 3 bubmmoreka HOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41¢c292
bubnunorexa LIOK
P 1
8 C3CPBIOS BpEMA https://m.edso0o.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kourpoabnbie | IIpakTuueckue A op
n/n Bcero p 6 u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeToanl TO3HAHUS KHUBOM
npupoxsl. [IpakTrueckas padoTa
2 le lp«I/HICHOJ'II?:SOBaHI/Ie aSIJ)quLIX 1 05 bubmorera [JOK
B p ' https://m.eds00.ru/863e6122
METOJIOB TPU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonorunueckue cucTemsl, 1 bu6nmoreka [JOK
IIPOLIECCHI U UX U3YYEHHE https://m.eds00.ru/863e6564
X i .
4 HMHUYCCKHI COCTaB KICTKHU 1 bu6nmoreka [JOK
Bona u muHepanbHbIe COMU https://m.edso0o.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnmnorexa [JOK
OCIIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTHIECCKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e674e
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bubmuorexa [JOK

! YraeBotet. JIHr https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hywaentiosbie knciorel. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4eHHS bubnmoreka [JOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Krnetka kak nenoctHas xKuBas
cucTema
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpoeHUs KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOITperapaTax u ux
OITMCAHUE
bu6mmoreka [IOK
12 OOMeH BelecTB HIIM METab0In3M https://m.eds00.ru/8636766¢
bu6nmoreka [JOK
13 Potocmires. XemocHtres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 dmepreTieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
Henenune xknetku. MuTos.
15 JlabopaTtopHas padota Ne 3 05 bubnmoreka [JOK

«Habmroaenne MUTO3a B KIIETKAX
KOHUYHMKa KOpEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»

https://m.edsoo.ru/863e7dc4
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16 buocuntes Oenka. Peakimst bubmuorexa [JOK
MaTpU4YHOI'O CHUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 T —0 0
paHCIAIHA HoCHHTEs beika https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
®opMbI pa3MHOKECHUS
19 https://m.eds00.ru/863e81b6
OpTatisMoB https://m.edso0o.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo0.ru/863e7f4a
OOpa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJICTOK.
21 OmnonorBopenue. JlaboparopHast 05 bubnmnoreka [JOK
pabota Ne 4 «M3yueHue CTpoeHHUs ' https://m.edso0.ru/863e81b6
IIOJIOBBIX KJIETOK HA I'OTOBBIX
MUKpOITpenaparax»
29 WNHnuBunyansHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEJICTBEHHOCTHU U bubmmorexa LIOK
8 https://m.edso00.ru/863e86f2
WU3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCIIeI0BaHHUSI
24 MPU3HAKOB. MOHOTHOPHTHOE bubmmorexa LIOK
P ' pu https://m.eds00.ru/863e8878
CKpELIMBaHHE
o5 JIMrubpuiHoe CKperuBaHme. bubnuorexa [IOK

3aK0H HE3aBHCUMOIO

https://m.edso0.ru/863e89a4
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HacCJICAOBaHUs IIPU3HAKOB

CuemnieHHOE HaClIe/I0BaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenune pe3ynbTaToB

bubmuorexa [JOK

26 MOHOIHOPHIHOTO H 05 https://m.edsogru/863e8060
JTUTHOPUTHOTO CKPEIIMBAHUS Y
O30 HIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»

97 I'enetuka nmona. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3MeHYnBOCTb.

Henacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuoteka [JOK

28 . 0.5
MOAU(PUKAITIOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psifa u
BAPUALIMOHHON KPUBON»

HacnencrBenHnas "3MEHYHBOCTb.
JlaGopatopHnas pabota Ne 7. bubnuoreka [IOK

29 . 0.5
«AHanu3 MyTauui y a1po30¢huist https://m.edso00.ru/863e8efe
Ha TOTOBBIX MHUKpOIIperiapaTax»

bu6mmorexa [IOK

30 Peneriia wernoseka https://m.eds00.ru/863e8d78
PesepBHelil ypok. O6001IEHHE T10

31 TeMme «HaciencTBEHHOCTD U

HU3MCHYUBOCTL OPTaHHU3MOB»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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bubmuorexa [JOK

32 (CeleRIIA KaK HayKa i IpoLiece 1 https://m.eds00.ru/863¢9214
33 MeToapl U JOCTHXKEHUS CEJICKIINU 1 bubnuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnnorexka [HOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET












