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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mnporpaMMbl IO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPENICNICHUS] TOJXO0J0B K (OPMHUPOBAHUIO COACPKaHUS Yy4eOHOro IMpeaMera
«buosioruss»  coctaBWIM: KOHIENTyalbHble TnonoxkeHus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH TICJICH, COIEPKAHUS, PE3yIbTaTOB 00yUEHUS U TPEOOBAHMIA
K YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOMIMX IMENSIX W MPUHIUIAX,
XapaKTepU3YyIOIIUX  COBPEMEHHOE COCTOSIHUE CHCTEMBl  CPEJHEro  oOIero
obpazoBanus B Poccuiickoit denepanuu, a TakkKe IOJOXKEHUS O CIHeIu(pUKe
Ouosioruu, €€ 3HAYEHUHM B TIO3HAHMM SKUBOM TMPUPOABI U  OOECIECUCHUU
CYIIIECTBOBAaHUS uesloBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM TMOJIOKEHUSM,
OTpeIeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypA.

[Iporpamma o 6uonoruu Ja€T MpecTaBlIeHUE O LeNsX, 00 oliel crpaTeruu
oOy4eHHUsI, BOCIIUTAHUS U PA3BUTHSI OOYYAIOMIMXCS CPEACTBAMHU yu4eOHOTO MpenMeTa
«buonorus», onpeaenser o0s13aTeIbHOE MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacripefiefieHde 1o pasliellaM U TeMaM, PEeKOMEHJIYEMYIO IOCJIeI0BaTeIbHOCTh
M3y4deHUs: y4eOHOro Marepuana ¢ YY4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsA3€H, JIOTMKHM 0Opa3oBaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEU
0o0yJarommxcs.

B nporpamme nmo OMOJ0THM TaK)XKe€ YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METaNmpeAMETHBIM U TMPEIMETHBIM pe3yjbTaTaM oOOy4YeHUs B
(hopMHUPOBAaHUHM OCHOBHBIX BHJOB y4e€OHO-ITIO3HABATEIBLHON IEATEIbHOCTH/y4eOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30oBaHUsI.

B nporpamme mo 6umosioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
MPUHIUI TPEEeMCTBEHHOCTH B M3y4eHUMM OHOJOruu, Oyaromaps 4emMy B Hel
MPOCMATPUBACTCS  HAMPABICHHOCTh HAa  pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GhOopMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OpUEHTAIIUN
JUYHOCTHU, YKOJIOTHYECKOTO MBINIJICHUS, TPEICTABICHUN O 3JOPOBOM 00pa3e KU3HU
1 OEpeXHBIM OTHOIIEHHWEM K OKpYXKarolieil npupogHoit cpene. [loaTomy Hapsay c
M3y4eHueM OOIEeOMOIOTUUECKUX TEOpUid, a TakKe 3HAHUM O CTPOECHUU IKUBBIX
CHUCTEM Pa3HOTO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B
mporpamMme 1o OMOJIOTHH YIEICHO BHUMAHUE MCTOIB30BAHHUIO TIOJYYCHHBIX 3HAHHM
B TIOBCEIHEBHOW JKU3HM [JI1 pEUIEHUS TMPUKIAJAHBIX 3aJady, B TOM YHCIIE:
npodUIaKTUKA HACJIEJACTBEHHBIX 3a00JI€BaHUI 4YEIOBEKa, MEIMKO-T€HETUYECKOTO
KOHCYJBTUPOBaHMS, OOOCHOBAHHSI ASKOJOTHMUYECKU I1€JIECOO00PA3HOrO TMOBEACHUS B
OKpYXarUel NPUPOAHOM Cpele, aHAIN3a BIUSHUS XO3SMCTBEHHOW IEATEIBbHOCTH
YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHHE
BHUMaHUA K TIPUKIAJHOW HaIpPaBJICHHOCTH Yy4eOHoro mnpeaMera «buomorus»
IIPOJIMKTOBAHO HEOOXOJIUMOCTBIO OOECIEUEHUs] YCIOBHHM ISl PEIICHUs OJHOM U3



aKTyaJbHBIX  3a7a4  IIKOJBHOIO  OMOJOTHYECKOro  oOpa3oBaHWs, KOTopas
npenmnosaraet (GOpMUPOBaHHE y OOYYAIOIIMXCS CIIOCOOHOCTH aJalTUPOBATHCA K
MU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLLIErOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeHero o01ero 0opa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (popMUpoBaHHE y OOYYAIOIIUXCS MPEACTaBICHUN O Hay4HOU
KapTUHE MHUpa, pacuupsieT W o0000m@aeT 3HaHUS O IKUBOM mpupoxae, e€
OTJIMYUTEINIBHBIX IIPU3HAKAX — YPOBHEBOW OpraHM3allMd W DSBOJIIOLUH, CO3MAET
YCIIOBUS JJIs1: TO3HAHUS 3aKOHOB JKMBOM MPUPObl, GOpMUPOBAHUS (DYHKIIMOHATIBHOM
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOIO M 0€30MacHOro o0pasa >KM3HHU, SKOJOTUYECKOIrO
MBIIUIEHNS, IEHHOCTHOI'O OTHOIIECHHMSI K )KMBOU MPUPOJIE U YEIIOBEKY.

bonpiioe 3HaueHue OUMOJOTUsS UMEET TaKKe I PELICHUs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a7a4 CPEAHEro o0IIero 00pa3zoBaHusl, COIMATU3AIUN 00yYaIOIIUXCS.
N3yuenue Oounonoruu oOecrieynBaer YCIIOBHS TUIS (dbopmHpoBaHUs
WHTEJUICKTYalIbHbIX, ~ KOMMYHHMKAIlMOHHBIX W  HMH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HWHTETpali OHOJOTHYECKMX 3HAHUU C
MPEACTABICHUSIMU U3 APYTHX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH H
reorpaguu. Ha3aHHbIE TOJOXKEHHS O TNpeIHAa3HAYEHHH YYeOHOro MperMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpEAENeHUs MOJIXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHUs, IPEICTaBICHHOTO B IporpaMMe Mo OMOJIOTHH.

Ot6op comepxanusi yuyeOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYUIECTBJIEH C TMO3UIMI KYyJIbTYpOCOOOpa3HOro IMOAXOAAa, B COOTBETCTBUHU C
KOTOPbIM 00OydYaroumecss JOJDKHbI OCBOMTh 3HAHUS W yMEHUS, 3HAYUMBbIE MJis
(dbopMupoBaHus O0IIEH KYJIbTYpHhI, ONPEAESIONIe aJeKBaTHOE MMOBEICHUE YeIOBEKa
B OKpY’KaloIlleW MPHUPOJHONW cpeae, BOCTpeOOBAHHBIC B ITOBCEIHECBHON JKU3HU M
MPaKTUYECKON aAesTenbHOCTH. Ocoboe MECTO B 3TOM CUCTEME 3HAHWUW 3aHUMAIOT
AJIEMEHTBhl  COJEpXkKaHUs, KOTOphIE CIY>KaT OCHOBOM i (HOPMHUPOBAHUS
MPEICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIMSIX  JIMYHOCTH, CIHOCOOCTBYIOUIMX TyMaHHM3alMd  OHOJIOTHYECKOTrO
oOpa3oBaHUs.

CTpyKkTypupoBaHUE COJEpX aHUs Yy4eOHOro marepuajga B Mporpamme o
OMOJIOTUM  OCYILIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHsSI 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KMBOW MPHUPOABI, O €€ YpOBHEBOW OpraHM3alud U
HBOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTpPYyKType yueOHOro mpeamera «buomorus»
BBIJICJICHBI CIEAYIOIIHNE COJEpKaTellbHble TuHUMU: «buosorna xak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kiierka kak Ouosornueckas cucrema», «OpraHuszM Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYEeCKOro MHUPay,
«OBONIOLMS KUBOU IPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHEe  OOydYaloIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHAJIHHOU



OpraHU3alliy >KUBBIX CUCTEM PA3HOTO paHTa U MPUOOpPETEHUE YMEHUN HCIIONb30BaATh
ATU 3HAHUS JJI1 TPAMOTHBIX JIEUCTBUU B OTHOILIEHUH OOBEKTOB KMUBOW MPUPOJIBI U
PEIICHUS Pa3IMYHbIX KU3HCHHBIX TIPOOJICM.

JlocTikeHue 1enud u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a3oBoM
ypOBHE 00€CreunBaeTCs pelIeHUEM CISAYIOINX 3a]1ay:

OCBOCHHME OOYyYaIOIUMHCS CHUCTEMbl 3HaHUM O OHOJIOTHUECKUX TEOpHsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBUJIaX, CIYXKaIlUX OCHOBOM
st OPMHUPOBAHMSI TIPEACTABICHUA O ECTECTBEHHO-HAYYHON KapTHHE MHUpPA, O
METO/IaX HAYYHOTO IO3HAHHS, CTPOCHHH, MHOTOOOpa3sUU U OCOOEHHOCTSIX MKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAaHMSIX B OMOJIOTHH,

dbopmMupoBaHrue Yy OOy4YalOlUXCAd TO3HABATEIBHBIX, HWHTEUICKTYyAIbHBIX M
TBOPYECKUX CIIOCOOHOCTE B TMpollecCe€ aHaiW3a JaHHBIX O NYTSIX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3TJISJ0B, UJACH W TOAXOJOB K H3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAQHOBJICHHE Yy oOOydalolmuxcs oO0mel KyabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATh WM OLICHUBATH SIBICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOJIBI HA OCHOBAHWU 3HAHUU U OMbBITA, MTOJTYYECHHBIX MPHU U3yYCHUU
OMOoJIOTHH;

dbopmupoBaHue y O0OydYarOmUXcsi YMEHUW WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEbHOCTU 4YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXHOCTH TIO3HAHUSI YEIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOMIOCHUS] dTHUUYCCKUX
HOPM IIPU IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAHUM;

OCO3HAHME IIEHHOCTH OHOJIOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1is1 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN M YyMEHUI B MOBCEIHEBHOW >KU3HU IS
OLICHKHU TOCJIEICTBUN CBOEM NEATEIBHOCTH IO OTHOLICHUIO K OKPYKAKOLIEH CpeEne,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpeagnero oOmero oOpa3zoBanus «buonorus», uzydaemas Ha
0a30BOM ypOBHE, SBISIETCS OO0S3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOASIINM B
COCTaB MpeaMeTHOM o0acTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jlns u3ydeHus: OMoJoru Ha 0a30BOM yYpOBHE CpeHEero oo0Iero oopasoBaHus
otBoauTCs 68 yacom: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 yac B HEezeIIO).



B cooTBeTcTBUM € KajJeHIAPHBIM y4eOHBIM rpa)MKoM U pacnucaHHeM YPOKOB
MBOY «JIuneii Ne20» na 2023-2024 yuyeOHbI roa mporpamma (pakTu4ecKu
Oyner peajiM3oBaHa:

B 10 A kinacce 3a 33 gaca

B 10B knacce 3a 34 gaca

COAEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykKaMu, (uiocodueil, dTUKOW, ICTETUKOW U TPaBOM.
Ponw O6uonoruu B hopMHpOBaHWK COBPEMEHHOM Hay4dyHON KapTuHbI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoabl TO3HAHUS KUBOW TPHUPOJIbI (HAOIIOICHHUE, YKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konsnos, k. Yorcon nu ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOM TIPUPOIBI».

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass paboraNe 1. «Mcmonbp3oBaHue pa3IMYHBIX METOJOB TIpU
M3yYCHHH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. Otnuune
YKHBBIX CUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CaoiicTBa OMOCUCTEM M MX pa3zHOOOpa3ue. YPOBHU OpraHU3AINNH OMOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHbIA, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJISAIUOHHO-BUI0BOU,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI), OOChEepHBI.

JdeMoHcTpanuu:

Tabmubr 1 cxembl: «OCHOBHBIC TMPHU3HAKH >KU3HUY», «YPOBHU OpraHU3alliu
KHABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKA. XHMHWYECKHE DJJIEMEHTBI: MAaKpO3JEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.



@OyHKIMM BOABI M MHUHEpaldbHbIX BemlecTB B kierke. [lomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHnmble ¥ 3aMEHHMbIE aMHUHOKHCIOTBI. AMHHOKHCIIOTHBIN COCTaB. YpPOBHHU
CTPYKTYpbl ~ OCJIKOBOM  MOJEKyslbl (MEpBUYHAs, BTOPUYHAs, TPETHYHAs U
YeTBEPTUYHAS CTPYKTYpa). XUMUYECKHUE CBOMCTBA OeiKkoB. buonornyeckue GyHKuu
OEKOB.

®depMeHTHI — OuoNornueckne Katanuzatopbl. CTpoeHne (GpepMeHTa: aKTUBHBIN
LHEeHTp, cyoOctpatHas cnenupuuHocTb. Kodepmentsl. Buramunbpl.  Otinuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaJIN3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIIOK03a, pud03a U Je30KcHpru003a), Aucaxapuibl
(caxaposa, JlakTOo3a) MW MOJIMCaxapuabl (Kpaxmayi, TJIMKOT€H, IIEJUII0JI03a).
buonornyeckne QpyHKIIMU YIII€BOJIOB.

Jlununel:  TpurMuepuabl,  ¢gocoaunuasl, crepounsl. ['mapoduibHO-
ruzipooOHbIe cBoMcTBa. buonornueckue pynkuuu munugoB. CpaBHEHHE YTIIEBOJIOB,
OEJIKOB U JIMITUJOB KaK HICTOYHUKOB SHEPTUU.

Hyxknennoseie kucnorsl: JHK wu PHK. Hykneornaer — MoHOMEpHI
HyKJIeuHOBBIX KuciaoT. Ctpoenue u pynkiuu JHK. Crpoenune u ¢ynkiuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[uronorust — Hayka o kietke. Kierounas teopuss — npumep B3auMOACHCTBUSA
uael U pakToB B HAYYHOM MO3HAHUH. MeTOAbl U3yUEHUs KIETKH.

Kierka kak nenoctHas xuBasi cucreMa. OOume mpu3Haku KIETOK: 3aMKHYyTas
HapykHas MmemOpana, Mmosekysbl [IHK kak renernueckuii anmapar, cucrema CUHTE3a
Oenka.

THunel KIETOK: SyKapruoTUYeCKast U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckod  knetku.  Kierounas — crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTENIbHOM, )KUBOTHOU U TPUOHOM
KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAJIHUKC, MX
¢bynkuuu. Ilnasmatudeckas memOpaHna, €€ cBoiicTBa U (pyHkiuu. [{utomnasma u eé
opranousipl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapat [onbmxu,
mu30combl.  [loayaBTOHOMHBIE OpraHouAbl KJIETKHM: MHMTOXOHJPHUH, IUIACTHJIBI.
[Ipoucxoxknenne MUTOXOHApWA W TutacTua. Bunael mnactun. HememOpanubie
OpPraHoOUbI KJIETKU: pUOOCOMBI, KJICTOYHBIN LEHTP, EHTPUOJIH, PECHUUKH, KI'YTHKH.
@yHKIUHA OPraHOUI0B KJIETKU. Brirrouenus.

SAnpo — perynsaTopHblid UeHTp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:



IToptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnpenereHne XuMAYECKUX AJIEMEHTOB B HEKMBOM IPUPOJEY,
«Pacrnpenenenue XuMUYECKUX JIIEMEHTOB B JKUBOU HPHUPOIEY.

Tabmuubr u cxembl: «llepuonnueckas TabIMIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD», «buocunTes Oenkay, « CTpoeHHE MOJIEKYJIbl OelKay,
«Ctpoenne ¢epmentay, «Hyxinennossie kucnotsl. JIHK», «CTtpoeHne MoeKyJbl
AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKH», «CTPOEHHE KUBOTHOM KIIETKW»,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHHe MNpPOKapHUOTHUYECKON KIIETKWY,
«CtpoeHue sqpa KIEeTKn», « Y TIeBOAbD), «JIMIuabD.

OOopynoBaHue: CBETOBOW MHKpPOCKOI, OOOpyJdOBaHUE MJid MPOBEACHUS
HaONIOACHUN, W3MEPEHHM, HKCIIEPUMEHTOB, MUKPONPENAPAThl PACTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «/3ydeHue KaTadIUTHYECKOM aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlaGoparopHas padota Ne 2. «3yueHue CTpOEHUsI KJIETOK paCTCHUH, >)KUBOTHBIX
1 GaKTepuil MoJl MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax U UX OMUCAHUEY.

Tema 4. /Ku3HeaesiTeJJbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCUMWISIHS (TIJIACTHYECKUN OOMEH) U
TUCCUMWISIIUS  (SHEpPreTUYeCKUii oOMEeH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
Merabonn3ma. Poib 3aKOHOB COXpaHEHMs] BEIIECTB M DHEPrUUM B TMOHUMAHHUH
MeTaboyu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOMHBINA U rerepoTpodHsbiil. Poib GepmeHTOB B
oOMEHE BEIlIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl oTocuHTe3a. Peakiuu gpoTocunTe3a.
OddextuBHOCTh (oTOCHMHTE3a. 3HaueHUe (OTOCHHTE3a MJid JKU3HU Ha 3eMIle.
Bnusinue ycnoBuii cpeapl Ha  (OTOCHMHTE3 M CHOCOOBI  TOBBIIICHHUSI  €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCUHTEe3Upyloume OakTepuu. 3HAYeHHE XEMOCHHTe3a s
KU3HU Ha 3eMJIE.

OHepreTuueckuii oOMeH B KkieTke. PacrienyieHue BelIeCTB, BbIACIICHUE U
aKKyMYJIMPOBAaHHUE SHEPIUU B KJIETKE. DTalbl dHEpPreTuueckoro oomena. [ mukomaus.
bpoxenne u ero Buabl. KHCIOPOJHOE OKHUCIEHHE, WIA KIETOYHOE JIBIXaHHE.
OxucnurensHoe GpocopunupoBanue. IPHEeKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

Peaknuu wmarpuuHoro cuHrte3a. [enermdeckas wuHdopmauus u JIHK.
Peanuzanms renernueckor wuHOpManMu B KIETKE. ['@HETWYECKHMA KON W €ro
cBoiictBa. Tpanckpumnuusi — Mmarpuunblii cunte3 PHK. Tpancnsuus — Guocunres



Oenka. Oranbl TpaHciuauuu. KoaupoBanue amuHOkuciaor. Ponas pubocom B
OounocuHTe3e OenKa.

Heknerounsie ¢opmbl ku3Hu — BUpYyChl. Mcropust oTkpeiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacteHuil, ’KUBOTHBIX U YEJIOBEKA, BbI3LIBAEMbIE BUPYCAMH.
Bupyc ummynonedpunura uenoexka (BHUY) — Bo3Oymurtens CIIMla. O6partnas
TPAHCKPUIIIIKSA, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbios, J. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuipelt u cxembl: «Tumbl nutaHus», «Merabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Xmoporact», «Potocuntesd», «Ctpoenue JIHK»,
«Ctpoenue u (yHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTUYeCKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM 1ukia Bupyca CIIM/la,
oakrepuodaray, «Pemmukarus JJHK.

O6opynoBanue: monenu-ammmkanun «Yasoenue [IHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounsli 1MKJI, WU KU3HEHHBIM UWKI KieTku. WuTepdaza u MHTO3.
[Ipomeccrl, mportekatomue B uHTepdaze. Pemnmukamus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIA HAa0Op — KapUOTHIIL.
JIMTUIOMIHBIN ¥ TarIOuAHBIA XpOMOCOMHBIE HA0Ophl. XpoMaTuasl. LluTonornyeckue
OCHOBBI Pa3MHOKEHUS U UHAUBUAYAIBHOIO PA3BUTHS OPraHU3MOB.

Henenue xnetkn — muto3. Cramgum murtosa. I[Ipomecchl, MpOUCXOISIIME Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: OecIojoe U MojioBoe. Buawl Gecronoro
Pa3sMHOXEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M  MHOTIOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €r0 3HAYEHHUE JJIsI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Craguu wmeiosa. Ilponecchl, mpoucxoAsuue Ha CTaausX Meio3a.
[ToBenenue xpomocom B Meio3e. KpoccruHrosep. bruonornueckuii CMbICT U 3HAYCHUE
Meno3a.

["amerorenes — nporecc oOpa3oBaHus MOJIOBBIX KJIETOK Y JKMBOTHBIX. [1osi0BBIC
KeJIe3bl: CECMEHHUKHU U SIMYHUKU. OOpa3oBaHuEe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaro3ou, SUIEKIeTKa) — crepMaTorenes u oporeHes. OCOOEHHOCTH CTPOEHUS
SUIEKIIETOK U ciepmaTo30ou0B. OmnonorBopenue. [Taprenorenes.



NunuBuayanpHoe  pa3BuTHe  (OHTOTeHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarbl 3MOPHOHAJIBHOTO PA3BUTHS Yy IO3BOHOYHBIX KUBOTHBIX:
IpoOJieHre, TacTpysiius, opradHoreHes. [locTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HETIpsAMoe (JTMYMHOYHOE). BiausHue cpess
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pasButhe pacteHuii. OHTOr€HE3 IIBETKOBOTO PACTCHUSA: CTPOCHHUE
CEMEHHU, CTaJINH PA3BUTHSL.

JemoHcTpanum:

Tabmuiet u  cxeMbl: «®OpMbI  Pa3MHOXKEHUsSI OpPraHU3MOBy», «JIBolHOE
OIUIOJJOTBOPEHUE Y 1BETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacTeHui», «Jlenenue kieTku 6aktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe
xpomocoMbl», «Knerouneri muki», «Pemmukanms JIHK», «Mwutos», «Menosy,
«IIpsimoe u HempsiMoe pa3BuThe», «['aMeToreHe3 y MIICKOMUTAIOIMINX U YEJIOBEKaY,
«OCHOBHBIE CTAJIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKPOTIpEnapaThl «Cnepmarto3ounasl
MJICKOITATAIOWIETOY, «SIHIeKneTka miekonuTamomero», «KapruokmHes B KieTkax
KOpEIIIKa JIyKa», MAarHUTHAasI MOJIeNb-anuinKanus «Jlenenune knetku», monaens JJHK,
Moelib MeTadazHOl XPOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTUYeCKUe padoThI:

JlaGoparopnass pabdora Ne 3. «HaGmromeHwme MuHTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTraxy».

Jlaboparopnas padota Ne 4. «M3yueHne CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Mcropus pa3Butusi reHEeTUKU. Ponb nuTonorun u
AMOPHOJIOTUY B CTAHOBJIEHUM T€HETUKHU. BKiIag poCCUICKUX U 3apyOEeKHBIX YUEHBIX
B Pa3BUTUE TEHETUKU. MeTO/ bl TeHETUKHU (TUOPUIO0JIOTMYECKUM, IIUTOr€HETUYECKUH,
MOJIEKYJISIpHO-TeHETHUEeCKUi). OCHOBHBIE TE€HETHYECKHE MOHATUSA. [ eHeTnueckas
CHUMBOJIUKA, UCIIOJIb3yEMas B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAHMUSI MPU3HAKOB, yCTaHOBJIEHHBIE ['. Menzaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eAuHOoOOpa3usi THOpPUIIOB  IEPBOIO
nokosicHusA. [IpaBuiio JOMUHMpPOBaAHUS. 3aKOH paclleruieHus Mpu3HakoB. [umoresa
YuCTOTHI rameT. [losTHOE ¥ HeMoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHUS MPU3HAKOB.
[{utoreHeTuuyeckue OCHOBBI JAUTHOPUIHOTO CKpEIIMBaHUS. AHaIU3UPYIOIIEEe
CKpeniuBaHue. Vcrnonp30BaHuEe aHATM3UPYIOMIETO CKPEIIMBAHUS JJIsI ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuemieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no CLEmIeHHOMY
HaclieoBaHuIO reHoB. HapyllieHue cienieHns TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.



XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTHhl.

I'enetnka mosia. XpOMOCOMHOE ONPEAECIEHUE IMOJIa. AYTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OoMOramMeTHele H TeTeporaMeTHbie opraHu3Mmbl. HacnenoBaHue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BBl M3MEHUMBOCTH: HEHACIIEICTBEHHAs M HACIEICTBEHHAS.
Ponp  cpempl B HEHACHEOCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAN(UKAIMOHHON W3MEHUYMBOCTH. BapwarnvoHHBIN psAa ¥ BapUaIllMOHHAS KpPUBasl.
Hopwma peakiun npusnaka. KonnuecTBEeHHbIE M KAUECTBEHHBIE PU3HAKA U UX HOpMaA
peakuuu. CBoCTBa MOAUPUKALIUOHHON NU3MEHYUBOCTH.

HacnenactBennasi, wiM TeHOTHNHMYECKas, HW3MEHUYMBOCTh. KoMOMHaTHMBHasA
M3MEHYMBOCTb. Melo3 U TMOJIOBOM TNpoLEecC — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTalmoHHas uW3MEH4YMBOCTh. Kitaccudukainuys MyTalluii: T€HHBIE,
XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ NpUYMHbBl MyTanuil. MytareHHsie (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBeHHOM n3MeHunBoctyu H. Y. BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun dyemoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHCAIOTHYCCKUM, ONM3HEIOBBINA, ITUTOTCHETHUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE OIIPEIEIICHUE TEHOTHIIA:
MIOJJHOTEHOMHOE CEKBEHUPOBAaHHUE, T'€HOTUIIMPOBAHME, B TOM YHUCJIE C IOMOIIBIO
IT11P-ananu3a. HaciaencTBeHHbIe 3a00IeBaHUs YeOBEKa: TeHHBIC O0JIe3HHU, OOJIe3HU
c HACJICICTBEHHOMN MPEIPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 0oJIe3HMU.
Comarnueckne U TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pOBOTO 00pasa >KU3HH, TUArHOCTHKHU, MPOMUIAKTUKU U JICYCHUSI TEeHETHUYECKUX
Oone3Heil. MenuKo-reHeTHYeCKOe KOHCYJIBTHUPOBAHUE. 3HAYCHUE METUIIMHCKON
TE€HETUKH B MPEIOTBPAICHUU U JICYCHUN TEHETUUECKUX 3a00JIeBaHUM YeIoBeKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuibr u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IUTOTCHETHYeCKas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 HUTOT€HETUYECKasi OCHOBAY», «3aKOH YHUCTOTHI
ramer», «JlurudpumaHoe ckpenBanuey, «L{utomoruyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Meo3», «B3zaumonencTBre amielibHBIX T€HOBY», «l'eHeTnueckue
KapThl PAaCTECHH, >KMBOTHBIX M YEJIOBEKa», «l'€HeThKa Mmoja», «3aKOHOMEPHOCTH
HacJIeJOBaHUsI, CUEIUIEHHOro C mojiom», «KapuoTtumbl uenmoBeka U KUBOTHBIXY,
«Bunpl usmeHunBOoCTHY», «MonudukarmoHHas HW3MEHUYHMBOCTHY, «HacnemoBaHue
pesyc-akropay, «['eneTuka rpymi KpoBu», « MyTallnOHHAsI U3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-ammIukKanmun  «MOHOTHOPUIHOE  CKPEIIMBAHUEY,
«Hemonnoe nmomuuHupoBanue», «Jlurubpuanoe ckpemmBanue», «llepexpéct



XpOMOCOM», MUKPOCKON M MHKporpenapat «Jpozoduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKH Tena), Tepdapuit «I'opox moceBHOIN.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

JlabopatopHasi pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHOPHUIIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPEapaTax».

JlabopatopHasi pabora Ne 6. «M3ydeHue moaudukalmOHHOM HM3MEHYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

JlabopatopHast pabora Ne 7. «AHanmu3 MyTanuid y Apo30(mibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[IpakTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkupst Kak HayKa M IPOLECC. 3apOKICHHE CEIEKIUU W JOMECTUKAIUS.
VYyenue H. 1. BaBuiioBa 0 1IeHTpax MPOUCXOXKJIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil. LIeHTpbI IPOUCXO0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METOJbl CeleKIMU. MaccoBbli U MHIUBUAYaJIbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIEHKa »JKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBanue — uHOpuauHr. Yucras nuHus. CkpelnMBaHUE YKUCTBHIX JIMHUH.
I'erepo3uc, wim rubpuanas cwia. HepoacTBeHHOE CKpelMBaHUE — ayTOpPUAMHI.
Otnanénnas rubpuauzanus u e€ ycnexu. MIcKycCTBEHHBI MyTareHe3 U MOJIy4eHUe
ITOJIMIUIOUIOB. JJOCTHKEHNS CENIEKLINHA PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. |'€HHAss WHXEHEpUs. ITambl
co3ganusi pexkomoOuHantHod JIHK wu Tpancrenneix opranusmoB. KiertouHas
nHxeHepus. Kierounbele KynbTypbl. MHUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBanue  BBICOKONPOXYKTUBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Okosornueckue u atuueckue npodaemel. [MO — renernuecku MoAM(pUIMPOBAHHBIE
OpTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. 1. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. lBanHoB.

Tabmumsl uw cxembl: Kapta «LleHTpsl NPOUCXOXKAEHHS U MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoapl nqomMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpuauzaius», «PadoTel akagemuka M. ®@. MBanoBay,
«Ilomumnonnus», «OOBeKkTbl OuoTexHoJOTHUM», «KieTouHele KyJnbTypbl U
KJIOHUpOBaHME», «KKOHCTpyHpOBaHKE U IEPEHOC T'€HOB, XPOMOCOM.

ObopynoBaHue: MYJISDKHM TUIOI0OB U KOPHEIUIOAOB TUKHUX (HOPM M KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03HCTBEHHBIE PACTCHUS».

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHKEHHS CEJIEKIMM pacTeHUd U
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAaHLUIO, MJIEMEHHYIO (PepMYy, COPTOUCTILITATEIbHBIN



Yy4aCTOK, B TEIUIMYHOE XO35UCTBO, Ja0OPaTOPUIO arpOyHUBEPCUTETA WM HAYYHOIO
LIEHTPA)».

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiMBaKOTCd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHS 00YYAIOIUMHUCS MPOTrPaMM CPEIHETo O0IIero 0Opa3oBaHUs: JIHYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKType JNMYHOCTHBIX pe3yJbTAaTOB OCBOCHHUS mpeaMmera «buosorus»
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCHUUCKOM
rPaXJaHCKOM UJCHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPENEIICHUIO, HaJn4yue MOTHBALINH K 00y4EHHIO ounomnoruu,
I[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HWCTOPUYECKUX TPAJAMIHMN pa3BUTUS OHOJIOTUYECKOTO
3HaHUSA, TOTOBHOCTh U CHOCOOHOCTH OOY4YalolIUXCS PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMHM, TPUCYIIIUMHU  CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHWsA, HAIWYUE  OKOJOTHYECKOTO  MPABOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUA Npeamera «buonorus» mocrurarorcs B
€IUHCTBE Yy4YEeOHOW U BOCIHUTATEBHOM JEATEIbHOCTM B  COOTBETCTBUHM C
TPAJIUIIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, TPUHSITHIMA B OOINECTBE MpaBWIAMU W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEN MO3UIIMU JIMYHOCTH, AaTPUOTU3MA, YBAKECHUS
K 3aKOHY WU NPaBOIMOPANKY, YEJIOBEKY TpyJa U CTApIIEMy IOKOJICHUIO, B3aUMHOTO
YBOKCHUS, OCPE)KHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAUI0 U TPATULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorn Penepanuu, OpUPOIE U OKPYNKAOUIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTO mpeameTa «bruonaorus» JOKHBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYaloImMUXCS  PYKOBOJCTBOBATHCSA
chOpMHPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXJCHWH,  COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TICHHOCTSIM POCCHICKOTO OOIIEeCTBa, pPACIIMPEHUE >KU3HEHHOTO



ONbITA W OMNbITA JIEATEIIBHOCTH B IPOLECCE Peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATENILHOM JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
1)rpamaaHncKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK 00YYarOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU AECSATEILHOCTU MPU CO3AAHUU YUEOHBIX
NPOEKTOB, PpEIIEHWH Y4YeOHBIX M  TO3HABATENbHBIX  3aJlay, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPENEsATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C PAa3HBIMU YOCSKIECHUAMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, IMIO3HABAaTEJIbHBIX M  HMCCJIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TMPH OOCYXICHUM CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBaKEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHoil, ropaoctu 3a
CBOM Kpa#, CBOWO PoauHy, CBOM S3BIK M KYyJIbTYPYy, HNPOLIJIOE M HACTOSLIEE
MHOTOHAIlMOHaJbHOTr0 Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJIECIUIO W MaMSTHUKAM MPUPOJbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CITOCOOHOCTH OIIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHY, TOHUMAaHUS 3HaYeHUsI OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B YKU3HU
YeJI0BEeKa M COBPEMEHHOIO 00I1IeCTBa;

ujenHass yO0eJIE€HHOCTb, TOTOBHOCTh K CIyKeHHIO M 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €Tr0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTEIISIM, CO3JIAHUI0 CEMBbH HAa OCHOBE
OCO3HAHHOTO MPUHSATUA HEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUHU C TPAIULUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl JCTETHKY ObITa, HAy4YHOTO HU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUH;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHUIO B Pa3HbIX BHAaX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usn4yeckoro BocnUTaHHMS, (GOPMHUPOBAHHMS KYJbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJTyYHs:

MMOHMMAaHUE U pea3als 310pOBOro U 0€30MacHOro oopasa *u3HHU (340pOBOE
MUTaHUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATUM W OTHbIXa, peryjspHas (uU3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI  HUHAUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOTro MOBEICHUS B CUTYaIIUX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOICH;

OCO3HAHHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUEK (YHMOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIO0HE;

FOTOBHOCTb K aKTUBHOW JEATEIIbBHOCTA TEXHOJIOTUYECKOM U COLIMAJIbHOU
HaIpPaBJIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO JEATEIbHOCTD;

WHTEpPEC K pa3MuHbIM cdepaM TpodecCHoHaTbHON AeATeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccudn U peanu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHNS;

MOBBINICHUE YPOBHS JKOJIOTHYECKOW KYyJIbTYyphbl: MPUOOpPETEHHWE OIBITA
TJIAHUPOBAHMSI TIOCTYTKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUM JIJIsI OKPYKAIOIIEH
cpenbl;

OCO3HAHHWE TJIOOATHHOTO XapaKTepa JKOJIOTHYECKHUX MpoOieM W myTed Hx
pelieHus;



CIIOCOOHOCTh UCHOJIb30BaTh MPUOOpETaeMble NMPU U3YYEHUU OMOJIOTUU 3HAHUSA
M YMEHMS OpH  pElIeHHMH  [poOjieM, CBA3aHHBIX C  palHdOHAIbHBIM
MIPUPOIOINOIB30BAHUEM (COOIIOACHUE IPABUII MIOBEICHUS B IPUPOJE, HAPABICHHBIX
Ha COXpaHEHHUE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMOchepsl);

aKTHUBHOE HENPHATHE JNEHUCTBUMN, MPUHOCAUIMX BPEJ OKPYXKAIOLIEH NPUPOIAHON
cpele, YMEHHE IMPOTHO3UPOBATH HEOJArONpPUSTHBIE 3KOJOTHYECKHE IOCIIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4HMe Pa3BUTOrO SKOJOTMYECKOIO MBIIUIEHHS, SKOJOTUYECKON KYJBTYpBI,
OIBITA JESATEIBHOCTH 3KOJIOTMYECKOM HAIPaBIECHHOCTH, YMEHUS PYKOBOICTBOBATHCS
VMU B IIO3HABATEJIbHON, KOMMYHHKAaTUBHON M COLMAIBHOU ITPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOM AESITEIBHOCTH HKOJIOTMUECKON HAPaBIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NNO3HAHUS:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKH M OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOIO Ha JUaJlore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOM M YHUTATEJIbCKOM KyJIbTYpPhl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIOJbMU U MTO3HAHUS MUPA;

NOHMMaHuEe crneuu@uku OHOJIOTMM KaK HayKd, OCO3HaHus €€ poiau B
(GOpMHPOBAHUM PALMOHATILHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
npelcTaBieHuss 00 OKpY)KaloIlleM MHpe Kak O €AMHCTBE MPUPOJIbl, YEJIOBEKa U
oO1ecTBa, B TMO3HAaHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MpodiieM
COXpaHEHUs! TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OHOJIOTMU JUIsI COBPEMEHHOM ITMBUIIM3AIINH:
o0OecrieyeHrss HOBOTO YpPOBHSI pPa3BUTUS MEIUIMHBI, CO3JAaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PElIaTh PECYPCHBIE TPOOIEMbl PA3BUTHUS YEIOBEUECTBA,
MOMCKa MyTell BbIXOAA M3 TJIOOAIBHBIX 3KOJIOTMUECKHX MpoOjeM U olecrneyeHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHMM OHOJOTMYECKHMX 3HAHMA B  LEJIAX
MOBBIIICHUS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM
4acTH (PyHKIIMOHAJIbHON IPAMOTHOCTH OOydJaromuxcs, (popMupyeMoit pu u3ydyeHuu
OHOJIOTHH;

[TIOHUMAHUE CYIIHOCTH METOJOB II03HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh IMOJy4daeMmble 3HaHUS JUId aHaidu3a M
OOBSICHEHHUS SIBJICHUN OKPYXAIOIIEr0 MHUpa U MPOUCXOMSIIMX B HEM H3MEHEHH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAay4YHBIX (DAKTOB W
MMEIOIIMXCS JAHHBIX C LEJNbI0 OJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTHYECKHE 3HAHUS MJif
pelieHus npoOJyieM B peaIbHbIX )KU3HEHHBIX CUTYaLUsX;



OCO3HAaHHME LICHHOCTU HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B IPYIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEepPhIBHOMY  OOpa3oBaHUIO |
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM IO OHOJIOTMU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHUs Yy4yeOHOro mpeamera «buomorus
BKJIFOYAIOT: 3HAyuMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYHAOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAay4YHbIE TOHSATHS, OTpa)arolue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHpa M CHEUM(PUKY METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPIHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccie10BaHne, HaOI0/IEHUEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIC
yueOHble JeicTBUs  (ITO3HABATEJbHBIE, KOMMYHHUKAaTUBHBIE, PETYJATHUBHBIC),
oOecneunBaromue (popmMupoBaHUe (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMAIBHOMN
KOMIIETEHIIMM  OOYy4YaloIMXCAd, CIOCOOHOCTh  OOYy4YalolIMXCS  HCIOJIb30BATh
OCBOCHHbBIE MEXIHUCLMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATENILHON U COLIMAILHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS IMPOrPaMMbl CPEIHEro OOIIero
oOpa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBbIMHU M03HABaTeJbHbIMH
NEeHCTBUSAMM:

1)0a30Bble JIOrHYecKue AeHCTBUA:

CaMoOCTOSITENIbHO  (OPMYyJIUpPOBaTh M aKTyaJlu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHWU 3HAHUW MPUEMBI JIOTUYECKOrO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KiacCU(pUKALMK, 0000IIEHUs), PACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHATHM (BBIICIATh MX XapaKTepHble MpPU3HAKH, yCTaHABIUBATh
CBS3U C JIPYTUMH MOHATUSAMH );

omnpeneNnsaTh UEeNH JESITeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA i1 OObACHEHHS (DAKTOB U SIBICHUUN
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKUE pacCyXICHHUsS (MHOYKTUBHBIE, JE€AyKTUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUST B paccMaTpUBAEMBIX
ABJICHUSX, (POPMYIMPOBATH BHIBOBI U 3aKIOUECHMUS;



NPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBS3€ W OTHOUIEHWH B H3ydyaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYMII PAa3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HH(OPMAIMOHHBIX
UCTOYHHUKAX;

pa3pabaThiBaTh IUIAaH pEHICHUs TpoOJeMbl ¢ Y4ETOM aHajiu3a HMMEIOUIUXCS
MaTepHAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH padOTy B YCIOBUSX PEAIbHOTO, BUPTYAJILHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIE0BATEIbCKHE NeiCTBUSA:

BJIaJICTh HaBBIKAMU y4E€OHO-HUCCIIEIOBATEIILCKOM M MPOEKTHOM JEATEeIIbHOCTH,
HaBBIKAMHM  paspelieHusi  mnpodiieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

HCIIOJIB30BaTh Pa3IMYHbIE BUJbI IESITEIHLHOCTH MO MOTYYEHUIO HOBOTO 3HAHUS,
€ro UHTEpIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIUsIX, B TOM
YHCJIE MPU CO3AaHUM YIEOHBIX U COLIUATBHBIX MTPOEKTOB,;

dbopMHpOBaTH HAYYHBIA THUI MBIIUICHUS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTENIbHON
NEATEIbHOCTU U )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh  IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pelIeHUs, HaXOAUTh apTyMEHTHI IS I0Ka3aTelIbCTBA CBOUX
YTBEPXKIECHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJIM3UPOBATh MOJYUYCHHBIC B XOJI€ PEUICHUS 3a/1aud Pe3yIbTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LIEJCHANIPABICHHBIA IOUCK TIEpPEeHOCa CPEACTB U CIOCOOOB
nercTBUS B MPOECCUOHAIBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTHUYECKYIO 00JiacTu
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJCH, MpejaraTh OpPUTHHAIbHBIC TOAXOAbl W PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEILICHMUS.

3) pa6ora ¢ ungopmanmeii:

OPHEHTHUPOBATLCS B PA3JIMYHBIX MCTOYHWKAX WH(POPMAIMH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM  JIUTEepaType, OMOJOTMYECKUX  CIIOBapsAX U



CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIu3UpOBATH
MH(GOPMAIIMIO PA3TUYHBIX BUIOB U (OPM NPEICTABICHUS, KPUTUIECKH OLICHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOJIbI NMPH TOUCKE U
oTbope Ouosornueckoit MHGOpPMAIUK, HEOOXOAUMOW ISl BBIMOJHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCMONb30BaHUS  HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJbTYPY AKTHBHOI'O HCIIOJb30BAaHUS PA3THYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMAJbHYIO  (opMy  HpeicTaBieHUs
Onosornyeckoi nHGopMauu (CXembl, rpauKH, TUArpaMmbl, TaOIUIIbI, PUCYHKU U
Apyroe);

HCIIONIb30BaTh HAy4YHBI SA3BIK B KayecTBE CpeACTBa Mmpu pabore ¢
Ouonornueckod  MHpOpMalMen: TOPUMEHATh XUMHUYECKUE, (PU3UUYECKHE U
MaTeMaTUYeCKhe 3HaKhU W CHUMBOJBI, (GopMynbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh U PE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIAITHOCTH;

BJIQJIETh HABBIKAMM PACIIO3HABAHUS U 3aIMTHI HH(POpMaLUU, HHHOPMATMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBJajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€CTBUSIMU:

1)o0menne:

OCYUIECTBJISITh KOMMYHHUKAIIMU BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATH B
IUanore WiM JAUCKYCCHUM IO CYIIECTBY OOCYyXJIaeMOM TeMbl (yMEHHE 3a]1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIBHO BBINOJHEHMS TMpeiaracMoin
3aJlayd, YYUTHIBaTb HHTEPECHl M COTVIACOBAHHOCTH TMO3HIIMN APYrHMX YYaCTHUKOB
JIMajora Uil JUCKYCCHM);

pacno3HaBaTh HeBepOaJbHbIE CpeAcTBa OOILIEHUS, MOHMMAaTh 3HA4YECHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3SHUKHOBEHUSI KOH(IUKTHBIX CUTYallMid, YMETh
CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJAJ€Th Pa3IMYHBIMU CIIOCOOAMU OOUIEHHMS M B3aUMOJEHUCTBUS, MOHUMATH
HaMepeHus APYTUX JIIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOILIEHHUE K COOECeHUKY U
B KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2)coBMecCTHas AeSITEIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM W WHAMBUIYaAJTbHON
paboThl MPU PEIICHUH OMOJIOTHYECKOU MPOOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOJICHCTBUS NPU PELIEHUH YueOHOIl 3a1auu;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JEHCTBHI € yd€ToM 0OIIuX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YjeHa KOJIJICKTHUBA;



IPUHUMATh  LEId  COBMECTHOM  JACATEIBHOCTH, OPraHU30BbIBATL U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacrpenenartb poiad ¢ Y4ETOM MHEHUM YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr'0 yYaCTHUKA KOMaHIbl B OOIIMH
pe3ysbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

Ipe/yiaraTtb HOBBIE IPOEKTHI, OLIEHWBAaTh WJAEU C IO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJiageHue YHUBEPCAJIbHBIMU PeryJssTUBHbIMU ACHCTBUAMM:

1)camoopranusanus:

HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUA JJI BBISIBIICHUS NPOOJIEM U UX PELICHUs
B )KM3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU IIEJIEBBIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JICWCTBHAX M IOCTYIKax IO OTHOLIECHHIO K >KMBOM NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYLIECTBIIATh I103HABATEIIBHYIO JIEATEIIbHOCTD, BBIABIATH
npoOJIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7ayll B 00pa3oBaTEIbHOMN
NEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEHICHUS MPOOJIEMBbl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUMH;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peLIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIUPOKOM 3pyIUIIMU B Pa3HBIX
00JacTaX 3HaHWM, MOCTOSIHHO MOBBIIIATh CBOM 0Opa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyalllsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIAEMbIX
NEUCTBUM W  MBICIMTEIBHBIX IIPOLECCOB, WX pPe3yJbTaTOB U  OCHOBAaHUHU,
UCIIOJIb30BaTh MPUEMBI peQIeKCUU [UJIi OLEHKH CHUTyallud, BBIOOpAa BEPHOIO
peleHus;

YMETh OLEHMBAaTb PUCKM M CBOEBPEMEHHO IPUHHMATh pEIIEHUS II0 MX
CHIDKEHMIO;



OPUHUMATh MOTUBBI W AapryMEHTBl JPYIrMX IIPH aHajJu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3)npunsTHe ceds U APyrux:

NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI W AapryMEHTBl JPYrMX IIPH aHajJu3€ pe3yJbTaToB
NEeATENBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeI0BEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbTarhl ocBoeHuss nporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOHAIOT crienuduyeckue s yuebHoro npenmera «buomoruspy
Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JAEMCTBUI MO OCBOCHUIO, MHTEPIIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUABI ACSATENBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAaHUS U
IPUMEHEHHIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYyallUsAX, a TaKKe B pEaJIbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHbIX C Owuoznoruel. B mporpamme mnpenMerHbie
pe3yNbTaThl MPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHble pe3ynabTaThl OCBOEHHUs ydeOHoro mnpeamera «buosorus» 6 10
Kjlacce JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECT€ U POJM OUOJIOTUH B CHUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpPa U HAyYHOI'O MHUPOBO33PEHUS, O BKIAJE POCCUICKUX U 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, PYHKIHMOHAIBLHON rPaMOTHOCTH YEJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpP)KaHUE OUOJOTMYECKUX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIIETKA, OPraHu3M, MeTaboan3M (0OMEH BEIIECTB M MpEBpaIEHUE YHEPTUN),
romeoctas  (caMoperyisiius), ypOBHEBas  OpPraHU3alMs  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE U3JaraTb OHOJOTHYECKHEe TeopuH (KJIETOYHAas, XpOMOCOMHas,
MyTaIMOHHAs, IIEHTpajbHas I0rMa MOJIEKYJISIpHOM Ononorun), 3akousl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yuenus (0 IIEHTpax MHOrooopasus u
MIPOUCXOXKICHUS KyIbTypHBIX pacteHuid H. V. BaBuiioBa), onpenensiTe rpaHULIbl UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIAJeTh METOJaMU HAyYHOTO IMO3HAHUS B OHUOJIOTMU: HAOINIOJIEHUE U
OMHMCAHWE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOIrMYECKOr0 IKCIEPUMEHTA, BBIJBMIKEHHE T'MIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIEIyeMbIMH BEIUYMHAMH, OOBSICHEHHE TOJNyUYEHHBIX pPE3yJIbTaTOB,



MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUI U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJIbI HA
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYIICCTBEHHBIC TPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IpolecCOB: OOMEHA BELIECTB M MPEBpAIllCHHs SHEPTUM B KIETKE, (POTOCHUHTE3A,
IUTACTHYECKOTO M HHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MMHTO3a, Meilo3a,
OIJIOIOTBOPEHMS,  Pa3MHOXKEHHUsS, HMHAWBHUIYaTbHOTO  PA3BUTHUA  OpraHH3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJIYYEHHBbIE 3HAHUA JJIs1 OOBSICHEHUS OMOJOTUYECKHX
MPOIIECCOB W SIBJICHUH, /I MPUHATUA MPAKTHUYECKUX PEUICHUN B TOBCEIHEBHOU
KU3HU C 1eJbl0 obOecredeHus OE30MacHOCTH CBOETO 370POBBbSI U 3/I0POBbS
OKpY>KaIOIIUX JIIOJIeH, COOIIO/IEHNsI HOPM TPaAaMOTHOTO TOBEJACHHUS B OKpY’KaromIeh
IPUPOIHON cpele, MOHMMAaHHE HEOOXOJUMOCTH WCIOJIB30BAaHUS JOCTHUKCHHNA
COBPEMEHHOU Ouo0ruu u OMOTEXHOJIOTHI LIS PaIMOHAIBHOTO
MIPUPOIOTIOTH30BAHMS;

YMEHHE peliaTh 3JIeMEeHTapHbIe TeHETUYECKUE 3a]]a9l Ha MOHO- M TUTHOPUIHOE
CKpEIlMBaHUE, CIEIUICHHOE HACleOBaHWE, COCTaBISATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUs JIs Pe/ICKa3aHusl HACTIEI0BAHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINONHATh JaOOpaTOpHbIE W TMPaKTHUYECKHUE paboThl, COOJIOAATH
npaBuiia npu pabote ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHUEM;

YyMEHHUE KPUTHUYECKH OIICHWBaTh ¥  HHTEPIPETHPOBATH  WHOOPMAIHIO
OMOJOTHYECKOTO  COACpXKaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUA U3
Pa3IUYHBIX MCTOYHHUKOB (CpElICTBA MAacCOBOW HH(pOPMAIMM, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX UCCJIEIOBaHUM B OHOJIOTHH,
MEIHUIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OmonornUecKyo HH(HOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MUCIIOIB30BATh
MOHSATUWHBIN armapat OUOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOEHHUS ydeOHOTO mpenmera «buomorus» 6 11
Klacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECT€ W POJM OUOJIOTUM B CHUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa ¥ HAYy9HOTO MHPOBO33PEHUS, O BKIIAJE POCCUHCKUX M 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKITMOHATHHOW TPAMOTHOCTH YEJIOBEKa
JUTSI pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COJACPKAHUE OMOJOTUYCCKUX TEPMHUHOB M TIOHSATHM: BUI,
MOMYJISANS, TEeHO(MOHA, DSBOJIONMS, ABWXKYIHME CUIBI ((PaKTOpbl) IBOIOINH,
MPUCTIOCOOTICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, 3KOJOTHYECKHE (PAKTOPHI,



HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIEN MUTAHUS, YKOJIOTHYeCcKas
nupamua, OnoreoreHo3, onocdepa;

YMEHHUE H3Jaratb OMOJOrnyeckue Teopuu (3BomonnoHHas reopust Y. lapsuna,
CUHTETUYECKass TEOpUsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apObIIIEBOIO
cxoactBa K. M. bapa, uepenoBanus TJIaBHbIX HalpaBiIeHUM U myTel 3Botonuu A. H.
CesepiioBa, yuenusi o ouochepe B. WM. BepnHaackoro), onpeaenstb rpaHUIbl HX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJAMU HAyYHOI'O MO3HAaHUS B OMOJIOrMH: HAOIIOJECHHUE U
OMKCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus W MpPOBEJCHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXIy MWCCIECIyeMbIMH BEIMYUHAMH, OOBSCHEHUE TMOJIYYEHHBIX pEe3yJlIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUI U 3aKOHOB, YMEHHE J€JIaTh BBIBOJbI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE TIPU3HAKH CTPOCHUS OMOJOTMUYECKHUX
OOBEKTOB:  BHJIOB, MOMNYJSALUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B M DKOCHUCTEM, OCOOEHHOCTH IPOILIECCOB:  HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOTICHHOCTH
OpPTraHU3MOB, JICHCTBUS FKOJIOTMUECKUX (PaKTOPOB HAa OpraHU3MBbI, IEPEHOCA BEILIECTB
Y IIOTOKA HEPIUH B IKOCUCTEMAX, AHTPOIIOTEHHBIX U3MEHEHUHN B DKOCUCTEMAX CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAaHUS MJi1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB M SIBJICHUM, I NPUHATHA NPAKTUYECKUX DPEIICHUH B IOBCEIHEBHOU
KHU3HU C LEeJIbl0 obOecrieyeHus OE€30MacHOCTH CBOETO 370POBbS U 3/10pPOBbS
OKPY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNsI HOPM TPaMOTHOTO MOBEJEHHUS B OKpY’Karolen
NPUPOJHON cpele, MNOHMMaHWEe HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTH)KEHUN
COBPEMEHHOU OMOJIOTHH JJIs1 PALIMOHATILHOTO PHUPOA0IIOIb30BAHUS;

YMEHHUE pelaTh 3JEeMEHTapHble OMOJOTMYECKHUE 3aJauyH, COCTABISTH CXEMBI
MepEeHOCa BEIIECTB U IHEPTUH B DKOCHUCTEMAaX (1IN MUTAHUS);

YMEHUE BBIMOJIHATh JTAa0OpPATOPHBIE U TMPAKTHYECKUE paboThl, COOIOIAThH
npaBuia npu padbote ¢ ydeOHbIM U Jab0paTOPHBIM 000PYA0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh M  HMHTEPHPETUPOBAThH  HH(OpMAIIHIO
OMOJIOTHMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0O TICEBIOHAy4YHbl€ 3HAaHUA U3
Pa3UYHBIX HMCTOYHHUKOB (CpECTBA MacCOBOW HH(POPMAIMH, HAYYHO-TIOMYJISIPHBIE
MaTepualbl), paccMaTpuBaTh rJ1I00aTbHBIE HKOJIOTHYECKUE po0OIeMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTHYECKYI0 HH(OPMALIMIO U3 HECKOJIbKUX UCTOYHHUKOB, IPaMOTHO UCIOJIb30BaTh
MOHSTUWHBIN anmapar GuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeEM Bcer  Konrpoubn IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoTsl
pecypchl
bubmuoreka [JOK
buonorus xax
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
KuBbIe cUCTEMBI U bubmorexa LIOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3amus 92
XUMUYECKUH bubmuoreka [JOK
3 COCTaB M CTPOCHHUE 8 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
K bubmuoreka [JOK
W3HEICSITEIIbHOC
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
PasmHOXeHUE U
MBIy ATEHOE bubmuoreka [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c2
pasBuTHE 92
OpraHU3MOB -
HacneacrBennoct bu6mmoreka [JOK
6 b U U3BMEHYHBOCTD 8 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexuust
bu6mmoreka [IOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41c2
OCHOBBI o
OMOTEXHOJIOTUH —
bubmuorexa [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 0 4
I10 TPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneprnoe obmectBo «31aTenbcTBO
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1.A.}O.Nonnera. A.B.Topranos. buonorus B cxemax u tabnuiax 9KCMO
Mocksa. 2012 r
2.I'. . Jlepnep. buonorus. [TonHelil cipaBOYHUK 7151 TOATOTOBKU K E 1" D. M.
Actpenb 2012

3.I'oroBumcs k EI'D. O6mas 6uonorust M [Ipoda 2012 r
4.EI'D 2012 r. buonorus. M. Actpens 2012r

5.EI'D. O6mas ouonorusi. KoHTpoabHbIE U3MEPUTENIbHBIE MaTEpHalibl M
[Ipocsemenue 2012 r

6.1.P. MyxamemxxanoB. Mactepckast yuurens « Tectsl, 3a4eTsl, Onunonpocs! 10-
11 kmace» M «BAKO» 2007 r

7.061mas ouonorus: Yueonuk / [lon pen. Koncrantunora B.M.. - M.: Academia,
2018. - 704 c.

8.Boponnios, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YaeOHHUK 1u1s
oOmreoOpa3zoBaTenbHbIX yupexaeHuil: bazossiii ypoens / H.H. Boposnmos. - M.:
[Ipocs., 2022. - 304 c.

9.Henimma-Cuonuikas, M.A. O0mias u canutapHasi MUKpPOOHOJIOTHS ¢ TEXHUKON
MHUKPOOHOJOTHUECKUX UCCIeAoBaHU: YueOHoe mocooue / M.A. Jleiima-
10.Cuonnnxkas. - CII6.: Jlans, 2022. - 588 c.

11.3axapoB, B.b. Pabouas tetpanp no obmeit ouonorun: 10-11 knacc: k:
VYuebnuky B.b. 3axapona, A.I'. Mycraduna, B.. Cupornazosa, H.M. UepHoBoit
12."O6mas 6uonorust. 10-11 xknace" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes,
B.M. CuBorna3os. - M.: Dk3ameH, 2. - 157 C.

13.T A JloBkoBa. [loaroroska xk onummnuagam o omuonoruu 8-11 kimaccos. M
Aiipuc-npecc 2011

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/
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