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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
OTpesieNieHUs] MOAXO0/0B K (OPMUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBuim: KoHuenrtyaibHbele mnojoxenus ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COJEp>KaHUs, PE3yJbTaTOB OOy4YEHUS W
TpeOOBaHMIA K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, IMOJI0XKEHUS 00 OOLIUX LETAX
U MPUHIIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO
obmero obpa3oBanus B Poccuiickoit dexnepanuu, a TakKe IOJOXKECHUAS O
cnenupuke OHONIOrMU, €€ 3HAYEHWHW B T[IO3HAHWM JKUBOW MPHUPOIBI H
o0ecrevyeHnH CyIeCTBOBaHMsI YeI0BeUecKoro oomectsa. CoraacHO Ha3BaHHBIM
MIOJIOKEHUSIM, OTIPEJIeTICHbl OCHOBHBIE (PYHKIIMU MPOTPAMMBI 110 OUOJIOTHH U €€
CTPYKTYypa.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O MeNsIX, o0 oOmen
CTpaTernu OOYy4YeHHs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIUXCS CpPEICTBAMHU
yueOHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE NPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclnpeiesieHue M0 pas3jienaM U TeMaw,
PEKOMEHTyEMYI0 MTOCIIEI0BATENBHOCTh U3YUEHHS yUeOHOTO MaTepuraa ¢ y4éToM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTMKH 00pa30BaTEIbLHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarOIMuXCs.

B nporpamme 1o OMOJOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHOMN
NeATEeIbHOCTH/YUeOHbIX JEeUCTBUN OOYyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OMOI0rMYecKoro o0pa3oBaHusl.

B mporpamme o 6uonorun (10—11 knaccel, 0a30BbIi YPOBEHB) peain30BaH
MPUHIUI TPEEMCTBEHHOCTH B HM3yY€HHMHM OWOJIOrHH, Onarofaps 4yeMy B Hel
MPOCMAaTPUBAETCA HAIMpPABICHHOCTh Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAllUH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHUS, TPEACTABICHUA O
3I0pOBOM 00pa3e )KU3HU 1 OEPEIKHBIM OTHOIIICHUEM K OKPYKAIOIIEH MPUPOTHON
cpene. [loaroMy Hapsiy ¢ M3ydeHHEM OOIICOMOJIOTMUECKUX TEOPUM, a TaKKe
3HaHUWA O CTPOCHHWH XHUBBIX CHCTEM PAa3HOTO paHTa W CYHNIHOCTH OCHOBHBIX
MIPOTEKAIONIUX B HUX MPOIIECCOB B MPOTpaMMe 10 OUOJIOTHH YIeJICHO BHUMAHUE
WCIIOJIb30BAHUIO TIOJNYYCHHBIX 3HAHWW B TOBCEIHEBHOW KU3HU NJISI PEIICHUS
NPUKIIATHBIX 33719, B TOM YUCIIe: MPOGUITAKTHKN HACIECICTBEHHBIX 3a00IeBaHU
YeloBeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYJbTHUPOBaHWs,  0OOCHOBaHUSA
AKOJIOTUYECKH LEJIECO00Pa3HOr0 MOBEACHUS B OKPYKAIOLIEH MTPUPOIHON cpeie,



aHauv3a BIIMSHUSA XO3SMCTBEHHOM JEATEIIBHOCTH YEJIOBEKA Ha COCTOSHHE
MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIIEHHE BHUMAHHUS K MPUKIIATHON
HampaBJICHHOCTH  yuyeOHoro  mpeamera  «buonorus»  MpPOAUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM JIJISl PEIICHHs] OJTHOM U3 aKTyaJIbHbIX
3a/a4 IIKOJIBHOTO OMOJOTHMYECKOro OoOpa3oBaHMs, KOTOpas Mpearoaraet
(dopMupoBaHre y 00ydaroluxcs CIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHHSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecnieurBaeT GOpMHUPOBAHUE Y OOYUAIOIIUXCS MPEACTaBICHUN O
Hay4YHOU KapTHHE MUpa, paciiupseT U 0000IIaeT 3HaHus O )KMBOU PHUPOAE, €€
OTJINYUTEINIBHBIX MPU3HAKAX — YPOBHEBOM OPraHU3AIlMU U SBOJIOLUU, CO3HAET
yCIOBUSL JJIsi: TO3HAHUS 3aKOHOB JKMBOM  INpuUpoAbl, (HopMHUpOBaHUS
(YHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe€30macHOro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIEHHUS K YKUBOH
IIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMONIOTUsl UMEET TAK)KE JIS PEILICHUS BOCITUTATENbHBIX
U pa3BUBAIOIIMX 3aJad CpPEJHEro ooOumero oOpa3oBaHMs, COLMATU3ALUU
oOyuaromuxcsi.  M3ydyenune  Ouosiorun  oOecrnieuymBaeT  yClOBUSA IS
(opMHpPOBaHUS UHTEIUIEKTYyaIbHBIX, KOMMYHUKAIMOHHBIX U HHPOPMALIMOHHBIX
HaBBIKOB, 3CTETHYECKOU KYJIbTYpPhI, CHOCOOCTBYET MHTErpallud OMOIOTUYECKUX
3HaHUU C TMPEACTABICHUSMU M3 JAPYTUX y4E€OHBIX MPEAMETOB, B YAaCTHOCTH,
¢usuku, xumun M reorpaduu. Ha3zaHHble MOJIOKEHUS O NpeIHA3HAYCHUU
yueOHoro mpenMera «buonorus»y coctaBUIM OCHOBY Uil OINpeAesieHUs
MOXO0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €r0 COAEPHKAHUS, PEICTABIEHHOTO B
nporpamme 1o OMOJIOTHH.

OT60p conepskanus yueOHoTO npeamera «buosnorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYPOCOOOPAa3HOTO MOAXOAd, B COOTBETCTBUH C
KOTOPbIM 00ydYaroluecss JOJIKHbI OCBOMTH 3HAHUS M YMEHMs, 3HAUUMbIE IS
dbopmupoBaHus OOIICH KyJIbTYpbI, ONPEICIAIONINEe aJcKBaTHOE TMOBEIACHUE
YeJIoBEeKa B OKPYIKaIOIIeH MPUPOIHOM cpelie, BOCTpeOOBaHHbIE B TOBCEHEBHOM
KU3HU U IPAKTHUECKOH JesaTenbHOCcTH. Oco00e MEeCTO B ATOM cHCTeME 3HAHUM
3aHUMAIOT  BJIEMEHTBl  COAEpP)KaHHsA, KOTOpbIE CIYy’KaT OCHOBOM IS
dbopMupoBaHUs MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHE
MHUpa U HEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHU3ALNH
OMOI0rHYecKOro o0pa3oBaHusl.

CrtpyKTypHpoBaHHe cOAepX aHUs Yy4eOHOro MmaTepuaja B Mporpamme Io
OMOJIOTHHM OCYIIECTBICHO C YYETOM MNPUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alNU



U DSBOJIONMU. B COOTBETCTBUM C 3THUM B CTPYKType Y4YeOHOTO mMpeaMera
«bwuoiiorus» BBIAEIEHBI CIEAYIOIINAE COAEPKATEIbHbIE TUHUM: «buonorus kak
Hayka. MeTojibl HayuyHOTO MOo3HaHU», «KileTka kak OMOoJIorHdecKas CUCTEMAY,
«Opranm3sMm Kak Owuojormueckas cuctemMa», «CucremMa U MHOrooOpasue
OPraHUYeCKOTO MHpPa», «IBOJIONUSA >KUBOU NTPUPOIBD, «IKOCUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTI.

enp m3ydenus ydeOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE OOYyYarONIUMUCS 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIHHOM
OpraHM3allid KUBBIX CHCTEM pa3HOrO paHra W NpUOOpEeTeHHE YMEHUM
WCTIOJB30BaTh 3TH 3HAHUA ISl TPAMOTHBIX ACHCTBUM B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3yueHus yueoHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CreunBaeTCs peIICHUEM CIISAYIOIINX 3a/1a4:

OCBOEHHE O0YYaIOIIUMHUCS CUCTEMbI 3HAHUN O OUOJOTUYECKUX TEOPHUSIX,
YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, MpaBUiaxX, CIyXKalux
OCHOBOM 711 pOpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAYYHOTO I[I0O3HAHUS, CTPOEHWH, MHOrO000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OPTraHMU3AIlMH, BBIIAIOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCJIEAOBAaHUAX B OUOJIOTHH;

dbopmupoBaHre y 0Oy4aromuXcs MO3HABATEIbHBIX, HHTEIUICKTYaIbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B MpPOIIECCE aHaIN3a JAHHBIX O MyTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WACH U MOAXOJOB K U3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYalomMXcs OO0miel KyabTypbl, (YHKIMOHAIBHOU
rPaMOTHOCTH, pa3BUTHE YMEHUH OOBACHATL U  OICHUBATh  SIBJICHUS
OKpY>Kalolller0 MHpa >KUBOM MPUPOABl HAa OCHOBAHMM 3HAHUW M OIbITA,
MOJIyYCHHBIX TIPU U3YUYEHUN OMOJIOTHY;

dbopmupoBaHue y oOOydYaromMXCsl YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTHYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCITUTaHNE YOCKAEHHOCTA B BO3MOKHOCTU TIO3HAHUS YEIIOBEKOM SKHBOM
MPUPOJIBI, HEOOXOJAMMOCTH OCpEKHOTO OTHOIICHHMS K HEHW, COONIOACHUS
ATUYECKUX HOPM MPHU MPOBEIACHUMN OUOJIOTUUECKUX UCCIICIOBaHUM;

OCO3HAHHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUMW JJIsI TOBBIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYPHI, 11l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEIHEBHON KU3HH
JUISL OLIEHKH TTOCJIEACTBUN CBOEH JIESITEIbHOCTH 10 OTHOILICHUIO K OKPYKaIOILIEeH



cpene, COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHHWE M COONIOJICHHE Mep
poIaKTHKN 3a00I€BaHUT.

B cucreme cpemnero o6mero obpaszoBanus «buosorus», mzydaemas Ha
0a30BOM ypOBHE, SIBJISCTCS 00s3aTEIbHBIM YICOHBIM MPEIMETOM, BXOMSAIIUM B
COCTaB MpeaIMeTHOM 00acTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jlnst w3ydenums: Owojorud Ha 0a30BOM ypOBHE CpEIHETrO O0O0IIero
oOpasoBanus orBoauTcs 136 gacos: B 10 kiaacce — 68 yacos (2 yaca B Heaelio),
B 11 xacce — 68 yacoB (2 yaca B HeZIEIIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBS3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ICTETUKOW U
npaBoM. Ponp Ouosiorum B (OpMHPOBAHWM COBPEMEHHOW HAyYHON KapTHUHBI
mupa. CucreMa OMOJIOTHYECKHUX HaYK.

Meronpl TO3HAHUS SKUBOM MpUponbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
omMHCaHWe, H3MEpeHue, Kiaccuukanus, MOJSIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u O.
Kpuxk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD).

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YeHUS OHOJIOTHUHU.
OTnuune KUBBIX CUCTEM OT HEOPTaHUYECKON TIPUPOIBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJIETOUHBIA, TKaHEBBIA, OPTraHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OroreoneHOTHYECKUIN),
Oonoc@epHbIi.

JleMoHcTpanuu:

Tabnub! u cxeMbl: « OCHOBHBIE TPU3HAKH KU3HWY, « Y POBHU OpraHU3alUN
KUBOU MPUPOIBD).

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTAB KJIETKU. XMMHUYECKUE DJIIEMEHTBI: MAaKPO3JIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B KieTke. Ilogaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmble W 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUWHOKHCIOTHBIM COCTaB.
YPpOBHU CTPYKTYpPBI OCJIIKOBON MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHMMHUYECKHE CBOICTBa OenkoB. buonormyeckue
(GyHKUIMN OENKOB.



depMmeHTH — Ouonormueckue Karamuszatopsl. CtpoeHume QepmeHTa:
aKTUBHBIM LEHTp, cyOcTpatHas crneruduuHoctb. Kodepmentsl. Butamussbl.
OTnuuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIU3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a u  JAe30KcupuO03a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1esutoao03a). buonornueckne GyHKIUU YTIEBOIOB.

Jlunuapl:  Tpurmuuepuasbl, ¢GochonUnuabl, crepouasl. [ uapoduibHo-
rupodoOHble cBoMcTBA. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIEBOIOB, OEJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUHU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u pyukuu JJHK. Ctpoenue n pynkunu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[Muronoruss — Hayka o kierke. KinerouHas Tteopuss — mnpumep
B3aUMOJICUCTBUS UAECH M (PaKTOB B HAy4YHOM MMO3HAHUHU. MeETOAbl U3YYEHUS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOIlIME TPU3HAKK KIETOK:
3aMKHYTas HapyxHas MeMOpana, mojekyisbl JJHK kak renerudeckuii anmapar,
CUCTEMa CHHTe3a OellKa.

Tunel KIETOK: 3yKapHOTHYecKas M Mpokapuotruueckas. OcoOeHHOCTH
CTpOeHHus IpokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
AYKapUOTHYECKON KIETKHM. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, XKUBOTHOU H
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TTIMKOKAJIUKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, €€ cBoiictBa u pyHkuuu. Lluronnazma u
e€ opranoubl. OqHOMeMOpaHHbie opraHou bl kietku: IIIC, annapat ['onbaxu,
mu30coMbl. [loyaBTOHOMHBIE OpPraHOWABI KJIETKHA: MUTOXOHAPHH, TUIACTHIBI.
[Ipoucxoxaenne MUTOXOHApUM W miactua. Buasl minactun. HememOpanHbie
OpraHOMIbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJIU, PECHUYKH,
KryTUKH. ODyHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajipa: siaepHasi 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JIeBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIxk.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B AKUBOU MPUPOJIE».



Tabnumel u cxemsl: «llepruonnueckas TabIUIIa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoOJeKyabl BOAbDy, «buocuHTe3 Oenka», «CTpOeHHE MOJIEKYJIbI
oenka», «Ctpoenue depmentayn, «Hykinennosbsie kucnotsl. JIHK», «Ctpoenue
Monekyiabl AT®», «CrpoeHue »>yKapuOTHUYECKOW KIETKNW», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHue pacTUTENbHOM  KiIeTKW», «CTpoeHue
MPOKAPUOTUYECKOU KiIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInnuae.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHUE JUIsl MPOBEICHUS
HAOJIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BelecTB, WK METa00IU3M. ACCUMIIISIMS (TJIaCTUYECKUN 0OMEH)
U JUCCUMMWIAIMS (PHEPreTUYeCKuid 0OMEH) — JIB€ CTOPOHBI €AUMHOTO MpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB UM SHEPTUU B MOHUMAHUU
MeTadoJIu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbil. Pomib
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBass u TemHoBas ¢a3bl (oTocuHTe3a. Peakuuu
¢oTtocuHTe3a. DPPeKTUBHOCTH (POTOCHHTE3a. 3HAaYeHUE (POTOCHMHTE3A I
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 MIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEMOCHHTE3UpYIole OakTepuy. 3HAUYCHHE XEMOCHHTE3a
JUIA KU3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. PaciienseHnue BenecTB, BhIACICHUE U
AKKyMyJIMPOBaHUE DJHEPrUU B KJETKE. OTalbl SHEPreTUYECKOro oOMEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKHMCIIEHUE, WIN KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peaknuu matpuuHoro cuHte3a. ['enetuueckass undpopmarus u JHK.
Peanuzanust reHeTndyeckord nHQpopmaiuu B kieTke. ['eHeTuueckuid Ko U ero
cBoiicTBa. Tpanckpumnius — marpudHbiii cuate3 PHK. Tpancnsmuus — 6nocunres
Oenka. Dtanbl Tpancusanuu. KomupoBanwe amMuHOKHCIOT. Pomb pubocom B
OuocuHTese Oernka.

Heknerounsie ¢popmbl sxu3HU — BUpYChl. cTopust oTKkpeiTHs BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHull, >XMBOTHBIX M 4YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc nmmynoaeduiuta yenosexa (BUY) — Bo36ynurens CITNa.



OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuHTErpasa. [Ipodunaktruka
pacupoCTpaHEHUs] BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuibr u cxembl: « Tumbl mutaausy, «MeTtaboauzm», «KMUTOXOHIPH,
«HepreTuyeckuii ooMen», «Xioporiact», «Potocuntes», «Ctpoenue [JHK»,
«CtpoeHue u (PyHKIMOHUpOBaHME TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
ko1, «Bupyce», «bakrepuodarn», «CTtpoeHre M KU3HEHHBIA LUK BUpYyca
CIIN da, 6aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: mogenu-amminkauu «Y asoenue JJHK u Tpanckpunius»,
«buocuntes 6enkay, «CTpoeHne KIeTKu», Mozenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1MKII, WM >KU3HEHHBIN MUK KieTku. MHTepdaza u Mutos.
[Ipoueccel, npoTekarmue B uHTEpdaze. Permnukanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmonaHBIM M TalIOWJHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIBIL.
[{uTonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu muto3sa. [Iponeccel, nmpoucxoasmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KISTKU — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJioBoe. Buabl
OecrioJioro  pa3MHOKEHHS:  JIeJIeHHMEe HaJABOE, TIOYKOBaHHME OJHO- U
MHOTOKJIETOYHBIX, crnopooOpa3oBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
NckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIS CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranun mero3a. IIpoueccel, mpoucxoasnme Ha CTaIusIX Meno3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buosiormyeckuii CMbICT H
3HaYCHHUE MEeNo3a.

I'amerorenes — mporiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBble xene3pl: CEMEHHUKHN U snYHUKH. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — rameT (CrepMarTo30ul, SIMIEKJIEeTKa) — CIEePMaTOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOoeHUsl SULEKIETOK U crepMaro3ouaoB. OII010TBOPEHUE.
[Taprenorenes.

NunuBumyanbHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE
(ambpuorenes). ITarbl IMOPUOHATHHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, racTpysius, opradorenes. [loctambpruonansHoe pa3BuTHe. THITBI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEMpsMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINU PA3BUTHSL.

JleMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHS OPraHU3MOBY, «JlBOitHOE
OIUIOJJOTBOPEHUE Y LBETKOBBIX pAacCTeHHi», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxtepuit», «CTpOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kitetounslii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpsamoe u HenpsAmMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4eJIOBEKa», « OCHOBHBIC CTAJMU OHTOTEHE3a».

OOopynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIHUTAIOLIEr0», «ANIEKIIeTKa MIIEKONUTAIOIEroy», « Kapruokunes B kieTkax
KOpEIIIKA JyKa», MAarHUTHAasg MOJINIb-aNlUIMKauus «/leieHne KIEeTKW», MOJEIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. lMcropus pasButus reHeTUKH. Pounb
IIUTOJIOTUM W 3MOPHUOJIOTMM B CTAHOBJICHUU T'e€HETHKU. Bkiaa poccuiickux u
3apyOeXKHbIX  YUY€HBIX B  pa3BUTHE TE€HETUKH. MeEToIbl  T'€HETUKH
(ruOpuI0NOTHYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKUN).
OCHOBHbBIE TEHETUYECKHE TTOHATHS. | eHeTHUeCKasi CHMBOJIMKA, UCIIOJb3yeMasi B
CXeMax CKpEILIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUs  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOrHOpUAHOE CKpElIMBaHUE. 3aKOH €JUHO00pa3us TMOpuoB
IEpBOro  MokojeHusd. IIpaBwiio NTOMHHMpPOBaHUSA. 3aKOH PaCIICILICHUS
npu3HaKkoB. ' uoresa yuctorsl ramer. [1oHOE ¥ HEMOIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemyBaHue. 3aKOH HE3aBHCHMOTO  HAaCJEeIOBAHMS
npu3HakoB. [{UToreHeTHYecKue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAaHMUS.
AHanu3upyouee CKpEILMBaHHUE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUS JJIs ONIPEACIICHNs] TEHOTHIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HAcJEJOBAaHUIO Te€HOB. HapymeHune cuerieHuss TreHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKHE KapTBhl.

I'eneruka nona. XpoMOCOMHOE OMpeAeIeHUE Mojaa. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHbIe OpraHu3mbl. HacnenoBanue
[IPU3HAKOB, CLENJIEHHBIX C MOJIOM.



N3MeHUnBOCTSD. Bunet  mu3MeHUMBOCTH: HEHACJICCTBEHHAS 151
HacleACTBeHHad. Poib  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psig U
BapualMoHHass kKpuBas. Hopma peakuum mnpusHaka. KomuuecTBeHHbIE H
KaueCTBCHHBIC MPU3HAKKA U MX HOpMa peakiuu. CBoicTBa MOAMGMUKAITMOHHON
W3MEHYMBOCTH.

HacneactBenHnasi, wiv reHOTUNIUYECKAs, U3MEHYMBOCTh. KomMOMHaTUBHAS
W3MEHYMBOCTb. Melo3 W TOJIOBOM MpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUYMUBOCTU. MyTallMoOHHas W3MEHYMBOCTh. Kiaccudukamus MyTaimii:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE. YacTOTa U MPUYUHBI MyTaluii. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUUECKUX PSIIOB B HACJIEACTBEHHOW M3MeHUUBOCTH H.
N. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun udenoBexka. OCHOBHBIE METOJBI T€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIN, LIMTOr€HETUYECKU,
OMOXMMHUYECKUI, MOJIEKYJIApHO-TeHeTHUYecKnil. COBpPEMEHHOE ONpeeICHHUE
TE€HOTHUIIA: MIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YUCIIE C
nomoipto [1[P-ananu3a. HacnencrBeHHble 3a00JieBaHMsI YEJIOBEKA: T'€HHBIC
0o0Jie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPACTON0NKEHHOCTHIO, XPOMOCOMHBIE
oonesnu. Comarvueckue W TeHepaTuBHbIe MyTaluud. CTBOJIOBBIC KJIETKH.
[TpunHIUTIBEI 310POBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKHU U JICYCHUS
reHeTH4ecKux Oome3Hel. Meanko-reHeTHUeCKOe KOHCYIbTUPOBAHNE. 3HAUYCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUM T'E€HETUYECKUX
3a00eBaHUI YelloBEKa.

JleMmoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHUOPUIHOE  CKpEIIMBAaHWE U €r0
ATOTCHETUYECKass OCHOBa», «3aKOH PACHICIJICHUS M €r0 LHUTOTCHETUYECKas
OCHOBa», «3aKOH YHCTOThI ramer», «JluruOpugHoe CKpeluBaHuey,
«IluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEHIMBaHHA), «Meio3y,
«B3anmoaencTBUE aJUIeNbHBIX TE€HOBY», «l'eHeTudueckue KapThl pacTEHUH,
YKUBOTHBIX U 4YelIOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJICAOBAHUS,
CLUEIUICHHOTO ¢ mnoyiom», «KapuoTumbl YenoBeka W KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY, «MonudukanmonHas u3MeHIMBOCThY, «HacneqoBanue pesyc-
daktopa», «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3MEHUYUBOCTD.

O6opymoBanue: Mojeau-anuiuKauu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«HemonHoe nomuHupoBanue», «JuruOpuaHoe ckpemnBanuey, «llepekpéct



XpPOMOCOMY», MHUKPOCKOI W MUKpompemapar «Jlpo3zoduna» (Hopma, MyTaruu
(hOpMBI KPBUTEEB M OKPACKH TeJia), repoapuii «I 0pox moCceBHOM.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus KaK HayKa U Mpouecc. 3apoKICHUE CENEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBuioBa 0 UEHTpax MOPOUCXOXKACHUS U MHOTo00Opazus
KYJbTYPHBIX pacTeHui. [{eHTpbl MPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U MHIUBUTyAIbHBIA OTOOPHI
B CEJICKIIMH PACTEHUHN U KUBOTHBIX. OLIEHKA AKCTEpbepa. BIN3KOpOACTBEHHOE
CKpeluBaHue — MHOpuauHr. Yucras nauHusg. CKpellMBaHUE YHUCTHIX JIMHUH.
I'eTeposuc, unu rudbpuanas cuwia. HepoacTBeHHOE CKpeluBaHUE — ay TOPUJIUHT.
Otnanénnass rubpuauzanuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
IIOJIy4YEHUE MOJMIUVIONAOB. JIOCTHXKEHUs CENeKUMH PACTECHHM, >KUBOTHBIX M
MHKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOJICTBA. |'€HHAd MHXKEHEpHUs. DTaIlbl
co3ganusi pexkomOuHantHoM JIHK wm TpaHcreHHsix opranu3zmoB. Kierounas
uHxeHepus. Kietounele KyJIbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHU3MOB. OKOJIOTUYECKHE U 3Thyeckue mnpoodsnembl. MO — reHeTudecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
WBaHoB.

Tabnuiel u cxeMbl: kKapTa «LleHTpbl MPOUCXOXKACHUS WU MHOT000pa3us
KyJbTYpHBIX pacteHuil», «llopombl goMamHuUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «OTnanénnas ruopunuszanus», «PadboTer akagemuka M.
®. HsanoBay, «llomumionaus», «OOBEKTHI OHMOTEXHONOTHN», «KileTouHBIE
KYJIbTYPbI U KJIOHUPOBaHUEY, « KOHCTPYHUPOBAHHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJBTYPHBIX COPTOB pacTeHuM, repoapuii « CebCKOX03MCTBEHHBIC PACTEHUS.

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHMSI SBOJIIOLMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopus U €€ MecTo B OHOJoruu. BiusiHue 3BOMIONMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.



CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIE0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMAJCOHTOJOTUYECKOW JIETOMUCH, MEPEXOAHbIE (DOPMBL.
buoreorpaguyeckue: cxoactBo M paznuuue ¢ayH U (GIop MaTEpUKOB U
OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3inuyusi dMOPHOHOB Pa3HBIX BHUIOB
MMO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pYJIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-ONOXUMUYECKUE: CXOJCTBO
MEXAHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMUYECKHUX IyTeH y BCEX
OpPraHMU3MOB.

OBomonmonHass teopuss Y. [lapBuHa. IIpeanochuikn BO3HUKHOBEHUS
JapBUHU3Ma. JIBMOKyIME CHIIBI 3BOJIOUMU BUAOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIIPENEIEHHAS U3MEHUNBOCTb,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonmynsuus kak eqMHUIA BUAA U SBOJIOLIHMH.

JIBrxymye cuiibl ((pakTopbl) 3BOJIOLMK BUAOB B IPUpoAe. MyTallnOHHBIH
poLecC U KOMOMHATUBHAS M3MEHUMBOCTh. [lomyssiiioHHBIE BOJIHBI U JIpeid
redoB. M3omnsuus u murpanusi.

EcrecTBeHHBI1 0TOOp — HampaBisomuid (akTop 3BoOJOLHA. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT OPraHW3MOB KaK pe3yibTar 3Bojitouuu. lIpumepsl
IPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U UAMOA AT TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (QOpMBI
BUJ1000pa3oBaHusl: Teorpaduueckoe, IK0JIOrHIECKOe.

Makposomorusi. dopmel  3BOIMIOUMU:  (puUIleTHYECKAs, JUBEPreHTHas,
KOHBEpreHTHasi, napajuienbHas. HeoGpaTtuMocTh 3BOMIOIHH.

[Ipoucxoxenue oT HECTEUAITU3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyronias cnenuanu3amnus. AganTuBHas paavanus.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuubr u cxemsl: «Pa3BUTHE OpPraHWYECKOrO MHpa Ha 3emIey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 00pbOBI 3a
cylecTBoBaHue», «EcrectBeHHbINH 0TOODPY, « MHOr000pa3ue COpTOB pacTEHUI»,
«MHorooOpa3ue  mopoa  KHUBOTHbIX», «llomymsauum», «MyTaunoHHas
M3MEHUYUBOCTHY», «ApoMopdo3bl», «anoagantauuny», «O01mas nerenepamus»,
«/IBmxymme cwisl sBomonuu», «Kapra-cxema mapumpyra nyremectsuas Y.



HapsunHay, «bopnba 3a cymectBoBanuey, «lIprucnoco6I€HHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHuey, « IKOJIOTHIECKOE BUAO0OPA30BAHUEY.

O6opynoBanue: KOJJIEKIHS HACEKOMBIX C Pa3jIMYHBIMUA THUIIAMU OKPACKH,
HAOOp TUIOZOB U CeMsIH, KoJuleKus «lIpruMepbl 3alIUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MO « OCHOBHBIC HAIIPABIICHUS SBOJIIOIIUNY», 00bEMHAS MOJICIIb
«CTtpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KoJUieKIus «DOpMbI COXPAHHOCTH
UCKOMAEMBIX KMUBOTHBIX M pacTeHWil», Mojenp ammukamusa «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Burne Hacekomoro», «Pa3Burue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (opMbl KPbUIBEB U
OKpAacku TeJja).

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHbBIE TPEACTABICHUS O 3apOXKICHUU XU3HU. HayuHble Turoresbl
BO3HUKHOBEHHUS >KMU3HU Ha 3emuie: abuoreHe3 M MaHCHEPMUSA. XUMHYECKas
ABOJIONMS. AOMOTEHHBIM CUHTE3 OPTraHMYECKUX BEIICCTB U3 HEOPTraHUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBoMonuu. HauanbHbie
sTambel Ouosiormueckoit sBomtonuu. [unoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKH U UX
3BOJIIOLIHS. POPMUPOBAHUE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spaMm u nepuoaam. Karapxeit. Apxeickas u
nporepo3oiickass 3pbl. I[laneosoiickas spa U €€ TEpHOIb: KEeMOPUKCKHIA,
OPAOBHUKCKHUH, CHITYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickags 3pa u €€ mnepuoAbl: MAJEOTCHOBBINM, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCcTUKa KIIMMaTa ¥ T€0JOTHYECKUX MporieccoB. OCHOBHBIE 3TAllbl
ABOJIIOIIMU PACTUTEIHLHOTO U >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [losiBIEHME, pacliBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHHE 3BOJIOUHUH. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBEKA. AHTPOMOJIOTHUS Kak Hayka. Pa3BuTue npencraBieHui
0 MPOUCXOKJICHUH YesoBeka. MeToasl u3yueHus antponorene3a. CxoacTBa u
pa3nuyus 4esIOBEKA U )KMBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHUE YETOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBI 00pa3 >KHU3HW,
W3TOTOBJIEHUE OPYAUU TPYJa, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU JBOJIOLUMHM YEJIOBEKA: aBCTPAJIONUTEKH,
YemoBek ymenbid, YenoBek npAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,



Uenosek pasymublid. Haxonku McKomaemMpIX OCTATKOB, BPEMsSI CYLIECTBOBAHMS,
00JacTh pacnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaszuiickasi), Herpo-aBCTpaJioMJHasi (9PKBAaTOpHUaNIbHAS), MOHTOJIOMIHAS
(a3maTcko-aMepHuKaHCKas). UYepThl MNPUCIOCOOJIIEHHOCTH  MpEICTaBUTENEH
YEeJI0BEYECKUX Pac K YCIOBUSIM CYIIECTBOBaHMs. ENMHCTBO 4eIOBEUYECKUX pac.
Kputuka pacuzma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. . Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «BosaukHoBeHne COIHEYHOM CHCTEMED», «Pa3Butie
OpraHuyeckoro wmupa», «PacturenbHas kieTka», «KuUBOTHas KIE€TKay,
«ITpokapuoTnueckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEeHHE aHATOMMYECKUX YEPT CTPOEHHUS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHUECKUX HAxOJO0K IMPEIKOB
COBPEMEHHOTO YEJIOBEKaY, «/lpeBHenmme moan», «Jpesaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeII0BEUECKUE pachh».

O6opynoBanue: Mymsku — «[Ipoucxoxnenue  dvenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTallblla, KPOMaHbOHIIA), CICIKHU HIH
M300paKEHUsI KaMEHHBIX OPYJUi TEPBOOBITHOIO 4YeJIOBEKa (KaMHH-YOIIIEPHI,
pyoOmira, ckpebia), TeoXpoHOJIOTHYecKas Ta0numa, Kouiekuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

Tema 3. Opranu3msl U OKpYy Kamomas cpeaa.

DKOJIOTUS KaK Hayka. 3aJadyd ¢ pas3deibl  JIKOJOruu. MeTroasl
AKOJIOTMYECKUX HCCIICIOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJoBeKa.

Cpennl oOuTaHMsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUBEHHAS,
BHYTPHUOpPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kiaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abuMoTHYEeCKUEe, OMOTHMYECKUE W AaHTPOIOreHHbIe. J[eliCTBUE HSKOJIOTHYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (hakTophI: CBET, TeMIeparypa, BJI&KHOCTb.
®dotonepuoausM. IlpucrnocobiieHus opraHu3MOB K JCHCTBUIO aOHOTHYECKHUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHUIECTBO, CUMOMO03 U ero (hopmbl. [Tapazutusm, koomneparus,
MyTyaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,



HEeUTpaymM3M. 3HaYeHHE OMOTHYECKUX B3aMMOJCUCTBHM ISl CYIIECTBOBAHUS
OpraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU MOMyasanud. OCHOBHBIE IOKa3aTeln
MOMYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuKa 9UCIICHHOCTH TOIYJISIITUN U €€ PeryJIsIus.

JleMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkens.

Tabnuupl u cxeMmbl: kapta «IIpuponnsie 30Hb1 3eminn», «Cpeapl 0OOUTaHUS
opranuzmoBy, «®Poronepuonuzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISAIINN HHDY30puu-TY Perbkny, «IIutessie nemm.

Tema 4. CooOmiecTBa ¥ IK0JIOTHYECKHE CHCTEMBbI.

Coo01ecTBO opranu3mMoB — 6uoreHo3. CTpyKTypbl OHOIIEHO3a: BUI0BAs,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muumieBas). Buabl-momuHantsl. CBsi3u B
OMOILIEHO3E.

Dxoyiornyeckue cucrteMbl (dkocuctemsbl). [loHaTtne 00 sKocucTeME U
ouoreorieHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IMPOIYICHTHI,
KOHCYMEHTHI, peylieHTbl. KpyroBOpoT BEIIECTB U MOTOK YHEPTHH B IKOCUCTEME.
Tpoduueckue (muieBbie) YpOBHU SKOCHUCTEMBI. [lumieBbie 1enu W CETH.
OcHOBHBIC TTOKa3aTeIM IKOCUCTEMBI: OMOMacca, MPOIYKIHS. DKOJIOTHUECKHE
NUpaMubl: MNPOAYKIMH, YHUCIEHHOCTH, OuomMacchl. CBOWCTBA 3KOCHCTEM:
YCTOWYUBOCTh, CAMOPETyJIsiusl, pa3BuTHe. CyKIeccus.

[Tpupoaubie SKOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOMHOTO
WIH IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMEI.
bronornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitunmBocTu 3KOCcHCTeM. CoOXpaHEHHE
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, cocTaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
IJI00ANBHONW JKOCUCTEMBI. JIMHAMHUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotbl BemecTB u  OWOTCOXMMHUYECKHE LUKl  AJIEMEHTOB
(yrnepoaa, azora). 30HanbHOCTh OMOCchepbl. OCHOBHBIE OMOMBI CYLIH.

UenoeuectBO B Ouochepe 3eMiu. AHTPONOTCHHBbIE WM3MEHCHHUS B
ouochepe. ' modanbHBIC YKOJIOTHISCKUE TIPOOTIESMEI.

CocymiecTBoBaHME  TPUPOALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  ocHOBa  ycrtoWumBoctu  Ouocdepr. OcHoBa



PAalMOHAIIBHOIO YIPABIECHUS NPUPOAHBIMU PECYpCaMU M UX HCIIOJIb30BaHUE.
JlocTuxeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupl u cxeMmsl: «lIumeBeie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coolmiectBa», «llemn mutanus», «IKOIOTHUYECKas MHPAMUAAY,
«buochepa wu yenoBek», «IKOCUCTEMA UIMPOKOJIUCTBEHHOIO  JIeCay,
«JKocUCTEMAa XBOMHOIO Jieca», «bHOLEHO3 BOJOEMaA», «ATPOLIEHO3,
«IIpumMepHbBIE aHTPOIIOTEHHBIE BO3JACHCTBUS Ha MNOPUPOAY», «BaHeiiune
MCTOYHHMKYU 3arpsi3HEHHs] BO3JyXa W IPYHTOBBIX BOI», «IlouBa — BaxkHelinas
coctaBisitoniasi  Ouocdepn», «PDakTopbl [erpagauuud MnouBy», «llapHUKOBBIM
abdext», «DakTopbl PaaMOAKTUBHOTO 3arps3HeHuss Ouochepw», «OO0mas
CTpyKTypa Ouocdepni», «PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM
sKkpaH ouocdepsd», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
MIPUPOEH.

O6opynoBanue: Moenb-anIIMKauus « TUnuyHpie OMOLIEHO3bI», repoapuii
«PacturensHble  cooOmiecTBay, Koyekuuun — «buonenos», «Bpegutenu
BaXHEHMIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TrepOapuu M  KOJUJIEKIUHU
pacTEeHUN M >KUBOTHBIX, IPUHAJICKAIINE K Pa3HBIM SKOJOTMYECKUM Tpynnam
onHoro Buja, Kpacnas xknura Poccuiickoit ®enepannn, HU300pakeHUS
OXpaHsAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

CornacHo ®I'OC COO, ycraHaBiIMBarOTCs TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHMS OOYyYalOIIUMHCS TPOTpaMM CpenHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/AIOIIME:  OCO3HAHHE  OOYYarOIIMMUCS
POCCUHCKON TPAXKIAHCKOM MIECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEAEIECHUI0, HAIMYME MOTUBALUU K OOYUYEHHIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUK Pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh  OOyYarolmuxcs
PYKOBOJACTBOBATbCA B CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLUIUMHU CUCTEME OMOJIOIMYECKOro 0Opa3oBaHUsl, HaJIMUUeE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh 1€ U CTPOUTH
KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS ITpeAMETA « bHONIOTHsD) JOCTUTAOTCSA B
€IMHCTBE Y4YeOHOM U BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHM, TPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLeccaM — CcaMOMO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIMU JIUYHOCTH,
NaTPUOTU3MA, YBAXXEHUsS K 3aKOHY M IPABONOPANKY, YEJIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XXCHHs, OEpEKHOr0 OTHOLIEHUS K
KYJIbTYPHOMY HAacl€OUI0 U TPaAUUMAM MHOIOHALIMOHAJIBHOIO  Hapojaa
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMSI y4ueOHOro mnpeamera «buonorusn»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOM LEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUMUOHHBIM LIEHHOCTSM POCCHUKMCKOTO OOIIeCTBa,
paclIMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATENIBHOCTH B IIPOLECCE



peanu3alyy OCHOBHBIX HAIPABICHUN BOCHUTATENIBHOM NEATEIHOCTH, B TOM
YHUCJIE B YACTH:
1) rpasKaaHCcKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMN 00yYaIOIErocs Kak akTHBHOTO
¥ OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHMS
y4eOHBbIX, TO3HABATEJbHBIX U HCCJIENOBATEIbCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpHU OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOAy, UyBCTBAa OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 WU NaMITHUKAM
OpUPOABI, JOCTHKEHHUSIM Poccum B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpynAe,

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUMU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIYXKEHHUIO U 3amuTte OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYAlMI0O U MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEMEUHOMN dKU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JECHCTBUS JKUBOW MPUPOJABI U €€
[IEHHOCTH;

TOTOBHOCTh K CaMOBBIPXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  TUTaHWE, COOJIIOJCHUE TUTHEHWYECKUX TpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DHU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTH TPaBUI HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHME MOCIEACTBUI U HETIPUSATUS BPEAHBIX MPUBBIYEK (YIIOTpEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 JEATEIbHOCTD;

HMHTEpEC K pa3InuHbIM chepam podheCCUOHAIBHOU JeATeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BbIOOp Oynymiell mnpodeccur W peann30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71IeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUSI;

MOBBINICHUE YPOBHS JIKOJOTHYECKON KYyJIbTYPBI: MPUOOPETCHHUE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI JIs
OKPY>KaloIllel Cpebl;



OCO3HaHHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM U MyTel hx
pEIICHNUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpETaeMble MPU HM3YyUYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpPoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HAINpPAaBICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B JKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY’Kalolen
IPUPOAHON Cpejie, YMEHHE POTrHO3UPOBATh HEOIArONpUATHBIE SKOJIOTUYECKHE
MTOCJICICTBHSI MPETPHHUMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HAJIMYUE PA3BUTOTO  JKOJOTHYECKOTO  MBIIIICHUS, JKOJOTHYECKOU
KyJbTYpBI, OIbITA ACSATEIBHOCTU SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYacTHUI0O B TIPAKTHYCCKON  JEATCITLHOCTH
HKOJIOTMYECKOI HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHMTATEIbCKOW KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMU U TIO3HAHUS MUDA;

NOHUMaHUe crheruuKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(GopMUPOBaHNHN PAIMOHAIEHOTO HAYYHOTO MBIILICHUS, CO3aHUH 1EJI0CTHOTO
MpecTaBiICHUsI 00 OKPYIKAIOIIEM MHpE Kak O €IWHCTBE MPUPOJIbI, YEIIOBEKA U
oOIiecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOSKAEHHOCTh B 3HAYMMOCTH OMOJIOTUH I COBPEMEHHOW IMBHUIIN3AIINN:
o0OecrnevYeHrss HOBOTO YPOBHS Pa3BUTHUSI MEIHUIIMHBI, CO3/IaHNE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHA, CHOCOOHBIX pEIIaTh pPEeCypCcHbIE MPOOIEeMBI  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPoOIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY
UCTIOJb30BAaHUIO TIPUPOJHBIX PEeCypcoB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHWOJOTMUECKUX 3HAHUW B IETAX
MOBBIMICHUST O0OMIEeH KyJbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroImxcs,
dbopmMupyemMoii pu n3y4eHU OUOJIOTUY;



ITIOHMMAHUE CYITHOCTH METOJI0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM HCHOJb30BATh IOJIy4aeMble 3HAHMS ISl aHAIU3a M
00BSCHEHHUS SIBICHUM OKPY>KAIOIIEro MUpPa U MPOUCXOISIINX B HEM U3MEHEHH,
yMEHHUE JieslaTb 0OOCHOBAaHHBIE 3aKJIIOUEHHMSI HAa OCHOBE HAy4yHbIX (PAKTOB U
VMMEIOLIUXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
perieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LICHHOCTU HAYYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh HUHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIPEIAMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHUS yUeOHOT0 ipeameTa «bruoaorus»
BKJIIOUYAIOT: 3HAUYUMbIE 711 (DOPMUPOBAHUS MHUPOBO33PEHUS OOyUaAIOIIHMXCS
MEXAUCIUILTMHAPHBIC (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpa)karollue IEJIOCTHOCTh HAYYHOM KAapTHHBI MHpa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIb3YEeMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, DSHEPTHs,
SBJICHUE, TMPOIECC, CHUCTeMa, Hay4yHbI (aKT, TMPUHLUIN, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTHUX ), YHUBEPCAIbHbIC yueOHbIC IeHCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PpETYyJIATUBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GyHKIMOHATBHOM TPAMOTHOCTA M COLMAILHON KOMIIETCHIIMM OOYYaroIIMXCS,
CITOCOOHOCTh O0YUaIOIINXCSl UCMOJIb30BATh OCBOCHHBIE MEXKIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMWS W YHHUBEPCAJIbHbIE Yy4yeOHBIE JICUCTBUS B
ITO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEJILHBIMU
AeHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHS:

CaMOCTOSTENIbHO  (popMyNIHMpoBaTh H  aKTyaJIU3WpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduranuu, 000OIIEHUS), PAaCKPHIBATH



CMBICTT OWOJIOTMYECKUX TMOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHSATUSIMHU);

ONpPENENIATh LENH AEATEIBHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
OOCTUKEHUS, COOTHOCHUTHb PE3YIbTaThl AEATEIBHOCTH C IIOCTAaBJICHHBIMU
LEJISIMU,

HCIIOJIB30BaTh OWOJIOTUYECKHE TIOHATHSA JUIsl OOBSICHEHUS (DAKTOB W
SIBJICHUW >KUBOM TIPUPO/IbI;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IEIyKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIBHBIE  CPEACTBAa A MPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOIIIEHUHN B U3y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a
TaKkK€  MPOTUBOPEYMII  Pa3HOrO0  poOJa, BBIABICHHBIX B  Pa3JIMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MAaTEpUAIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEITEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pPEe3yJbTAaTOB LEISAM, OLICHUBATh PUCKU MTOCIIEICTBUN 1€ TEIbHOCTH;

KOODAWMHUPOBATb U BBIMOJHIATH pPabOTy B  YCIOBUSX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4COHO-HMCCIIEIOBATEIHCKOM u MIPOECKTHOMN
NeATEeIbHOCTU, HAaBBIKAMU pa3pelieHus mpo0JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOAOB pPEIICHUS NPAKTUYECKUX 3a]ad,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHUS;

VCIIOJIB30BATh PA3JIMYHbIE BUJIBI JEITEIBHOCTH I10 IOJYYEHUK) HOBOIO
3HaHUA, €r0 HMHTEPHpeTaluu, MPeoOpa3OBaHUI0 U MPUMEHEHHUIO B YUEOHBIX
CUTYAIIUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MIPOCKTOB;

dbopMupoBaTh  HAy4YHBIM  TUI  MBIIUICHHUS,  BJAJIETh  HAay4dHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU HOHITUSMHU U METO/IAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyll B 00pa30BATEIHHOU
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

BBISBJISATh MPUYMHHO-CJIIEJACTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs], HAXOJUTh apryMEHThI JJisl JOKa3aTeIbCTBA
CBOUX YTBEPKACHUM, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEUICHNUS;



aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud PpPe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh UX JOCTOBEPHOCTb, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIAThH LEJICHANPABICHHBIN MTOMCK MEPEHOCAa CPEJCTB U CIIOCOO0B
JENCTBUA B MPOGECCHOHATBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIC UJCH, IIPEAaraTh OpUTHHAIBHBIC TIOAXObI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATbC B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOT0 MOcoOMs1, HAyYHO-TIOMYJISIPHOM TUTEPATYypE, OMOJOTMYECKHUX CIOBAPSIX
Y CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B UHTepHETE), aHaTU3UPOBATh
MH(OpMALMIO pa3IMYHBIX BHAOB HU (POPM TMpPEACTABICHHS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIMpOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIE METOAbI IPU MOUCKE U
oTOOpe OuoIornUecKoit UH(popMaIuu, HEOOXOAUMOM JJIsl BLIOJHEHUS YU4EeOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBAaTh KYJIbTYPY AaKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMYy MpPEICTaBICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIIOJb30BaTh HAyUYHbIM S3bIK B KauecTBE CpelAcTBa INpu padboTe ¢
Ouonornyeckod wuHGpOpMaIMEd: NPUMEHATh XUMHYECKUE, (PU3HUECKHE W
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIsTHOCTH;

BJIa/JIETh  HAaBbIKAMM  pPACIO3HABaHUS M 3alUTBl  MH(OpMAILMH,
UH(OPMAIMOHHON O€30aCHOCTH JIMYHOCTH.

OgiaeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKallMM BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMON TEMbI
(ymeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO



BBITIOJTHCHHSI TIPEJIaraéMoy 3a7a4yu, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH
MO3UIIAN JPYTUX YIACTHUKOB JUAIIOTA WU AUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUSA, NMOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYAIIHH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMH OOIICHHS ¥ B3aMMOICHCTBYSI, TOHUMATh
HAMEpPEHHUS JAPYTUX JIIOJeH, TPOSBIATh YBAXKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOH hopme HopMyITHMpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C UCIIOIh30BaHUEM
SI3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBU Ty aIbHOMN
paboTel MpU  pelieHUuH  OUOJOTHYECKOM  mpoOjeMbl, 0OOCHOBHIBAThH
HEO0OXOAMMOCTh MPUMEHEHHUS TPYIIIOBEIX (POPM B3aUMOJICHCTBUS TIPH PEIICHUN
y4eOHOM 3a/1auu;

BBIOMPATh TEMATHUKY M METOABI COBMECTHBIX NEUCTBHM C YUETOM OOIINX
UHTEPECOB U BO3MOXKHOCTEHN Ka)J0T0 YjeHa KOJJICKTUBA;

IPUHUMATh II€Id COBMECTHOM JCATEIbHOCTH, OPTraHW30BHIBATH U
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacmpeneniaTb POjau ¢ y4éTOM MHEHUH YYaCTHUKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaKJIOr0 y4acTHHKA KOMAaH/IbI B
001Ut pe3ynbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE TPOEKTHI, OIEHWBATh HACH C TO3WIIMA HOBH3HEI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISTh TIO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3JIMYHBIX
CUTYAIIUSX, IPOSIBIISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUITMATUBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PEryJISITHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWOJIOTMYCCKUE 3HAHUS JIJIS BBIABJICHHS TMPOOJIEM H HX
pEIIeHNs B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWHN IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JCHCTBUSX W MOCTYIKAaX IO OTHOIICHUIO K KUBOH MPHUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAOIIINX;

CaMOCTOSITEIIEHO OCYIIECTBIISITh TO3HABATEIBHYIO ACSITEIHHOCTD, BHISBIISTH
MpoOJIEMBI, CTABUTH U OPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEeIbHOMN
NESTETbHOCTH U KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHHS TMpoOJeMbl C YYETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUN;

JABaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOW SPYAMIIMHU B
pPa3HbIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KYJbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJIQZIETh HAaBBIKAMU TI03HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHM1, UCIOJIb30BaTh NPUEMBI pedIEKCHH ISl OLIEHKHA CUTYalluH, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLICHHWBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apPryMEHTBHl JIPYTrUX MpPHU aHaJU3€ pPE3yJbTaToOB
NEeSATENBHOCTH;

3) npuHATHE Ce0OsT M APYTHX:

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JAPYTrUX MpPHU aHaJIU3€ pPE3ybTaTOB
NEeSATENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX Ha OLINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH IPYTOro YesloBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIOHAIOT cheuupuueckne a1 ydyeOHOro IpenmMera
«buonorusy» HayuyHble 3HaHHS, YMEHUS M CHOCOOBI JAEHCTBHI MO OCBOCHHMIO,
MHTEpPIpPETallMd U NpeoOpa30BaHUIO 3HAHWM, BHUABI JCSITENBHOCTH IO
NOJIyYEHUI0 HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHWI B Pa3IUYHBIX YUYEOHBIX
CUTyallusX, a TakK€ B PEaJbHBbIX JXU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3ysbTaThl MPEACTaBICHbI 10 rojaM
00yueHus.



[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIU OUOJIOTHUHU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUNCKHUX U
3apyOCKHBIX YUIEHBIX-OMOJIOTOB B DPa3BUTHE OWOJIOTHH, (DYHKIIMOHAITBHON
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

yMEHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEIIECTB W MpeBpalicHue
SHEPruM), romMeocTa3 (Camoperyisuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CUCTEM, CaMOBOCIIPOU3BEEHUE (penponykuus), HACJIECTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE Wu3j1aratb OUOJIOTHYECKHE TEOpUHU (KJIETOYHAsl, XPOMOCOMHas,
MyTallUOHHAs, IEHTpajdbHas JOrMa MOJICKYJsIpHOU Ouonoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HeHTpax MHOT000pa3us u
MIPOUCXOXKICHUS KyIbTYpHBIX pacTenuii H. Y. BaBunosa), onpenensiTe rpaHUiibl
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOCHHUE
Y OINKMCAHUE )KUBBIX CUCTEM, MPOLIECCOB U SABJICHHM, OPTaHU3AIUs U IPOBEICHUE
OMOJIOTUYECKOTO0  DKCIEPUMEHTA,  BBIJIBUKEHHWE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYWHAMH, OOBSICHEHHE MOIYYSHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
Y 9YKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOLECCOB: OOMEHA BEILECTB U MPEBPAILEHUsI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYeckoro oOMeHa, XEeMOCHHTEe3a, MUTO03a, Meilo3a,
OIUJIOJIOTBOPEHUS, PA3MHOXKEHHUS, WHIWBUIYAIBHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHUE NMPUMEHSTH MOJYYEHHbIE 3HAHUS JJIs1 00BSICHEHUS] OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IIPAKTUYECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbl0 obOecriedeHHs] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKPY’KaIOIIUX JIIOJEH, COOJIOJIEHU HOPM T'PaMOTHOIO TIOBEICHUS B
OKpY>Karollled MpUpOAHOMN cpeje, MTOHMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTHKEHUHM COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIsS PallMOHAIBHOTO
MIPUPOIONIOIb30BAHUS;

YMEHHE pellaTh >3JIEMEHTapHble TE€HETHUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABIIATH CXEMBbI



MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACIICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHUE BBIMIOJHATH J1a00paTOpHbIE U MpaKTUYeCKue padoThl, COOIIOAATD
IpaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTUYECKOTO COJEpKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIMKM, HAy4YHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OMONOTUH, MEUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOJIOrMYECKYI0 HH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHSITUIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYIHOTO
3HaHUS €CTECTBCHHBIX HAyK, B ()OPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAyYHON KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIJIaJIE POCCUMCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHUs )KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACPKaHUE OMOJOTUYCCKUX TEPMUHOB U TIOHSTHMA:
BU/I, TOMYJIALNS, TeHOMOHI, IBOJIIOIHS, IBUKYIIIHUE CHITHI ((DaKTOPHI) IBOJIOIIHH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BH1000pa30BaHKE, SKOJOTUYECKUE (DAKTOPHI,
HDKOCUCTEMA, TMPOJYIEHThl, KOHCYMEHTBI, PEAYLEHTHI, II€NU MUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

yMEHHE H3JIaraTh OHOJIOTMYECKHE Teopuu (dBOIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBICHUN U
nyteit sBomonu A. H. CeBeprioBa, yuenus: o o6mochepe B. . Bepnanckoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHUE BJIaJICTh METOJJaMH HAyYHOTO ITO3HAHMSI B OMOJIOTHH: HAOIIOACHUC
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCICAYEMBbIMH BEIMYMHAMH, OOBSICHECHHE IMOYYCHHBIX
PE3yIbTaTOB, UCITOIB30BAHHBIX HAYYHBIX MMOHATHH, TCOPUH M 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSAIWNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreoIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOM



M3MEHYUBOCTH, €CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, MPUCTIOCOOICHHOCTH
OpPraHMU3MOB, JEHCTBHUS HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BELIECTB U IOTOKA HHEPTUU B IKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB M OMOT€OXMMUYECKHUX
IIUKIIOB B Onocdepe;

YMEHHE IPUMEHATH MOJIyYEHHbIE 3HAHUS JIJIs1 00BSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJIS1 IPUHITHUS IPAKTUYECKUX PEILICHUN B MTOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOETO 370POBbS U 310POBbS
OKPYKaIOIUX JIOJIEH, COOJIOJEHHUs HOPM TIPaMOTHOTO TIOBEJCHUS B
OKpY>Karollled MpUpOAHOM cpeje, TOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsIoruu IS PALMOHAIIBHOTO
PUPOJIONIOIB30BAHUS;

yMEHUE peliaTh AIeMeHTapHbIEe OMOJIOTMUYECKHUE 3a/1a41, COCTABIISTh CXEMBbI
MepeHOca BEIIECTB U YIHEPTUH B AKOCUCTEMAaX (LIETH MUTaHUs);

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OLICHMBaTh M HHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJICpKAHUsS, BKIIOUAIOIIYIO T[ICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHQPOpMALMKM, HAYYHO-
MOMYJIIPHbIE ~ MaTepuaibl), pacCMaTpuBaTh TJIOOANbHBIE JKOJIOTHYECKUE
Ipo0IeMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111251 OMOJIOrMYECKY0 HH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kontpoabubie IIpakTnueckue
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bubmuoreka [JOK
1 b 4 0.5
HONOTHA Kak Hayka https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 XK 2
MBLIE CHCTCMBI M HX OpranHsatiid https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1 1 1
3 MMUYECKHUI COCTaB U CTPOCHHE KIICTKU 6 httos://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 K 12 1
VSHEACHTEIILHOCTD [ICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE 1 MHIUBUAYAITBHOE 10 1 1 bu6mmorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh M KBMEHYMBOCTD bubmuorexa [JOK
6 15 1 15
OpTraHU3MOB https://m.edso0.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 6 1 05 bubnnoreka [JOK
OMOTEXHOJIOTHH ' https://m.edsoo0.ru/7f41c292
bu6mmorexa [IOK
8 Pesepeiioe Bpens 3 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10
. 68 5 4.5

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (undpp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
bubnuoreka [IOK
! IBOITIOLHOHHAS OHOTIOTHS 18 1 1 https://m.edsoo.ru/7f41cc74
5 BO3HHKHOBEHHE U Pa3BUTHUEC KU3HH Ha 18 1 05 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OPraHH3MBL 1 OKpYKAIOWas cpeia 10 L https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 SKOJIOTUUECKUE 19 5 bubmmoreka [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P
> C3CPBHOC BpeMi 3 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 68 5 15

I[TPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KouunvecTBo 4yacoB JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema ypoka Konrpouabusie IlpakTuueckne  00pazoBareiibHbIE
Beero padoThI padoThI pecypcel
bubnuoreka [{OK
1 Kparkas uctopust pa3BUTHsI OHOJIOTHH 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtoibl vccie1oBaHUS B OUOJIOTHH.
5 [TpakTuueckast padorta Ne 1 1 05 bubnnorexa [JOK
«Hcnonp30BaHKe Pa3InYHbIX METOI0B https://m.eds00.ru/863e6122
P U3YUYCHUH OUOJIOTHIECKIX 0OBEKTOBY
3 CyILIHOCTB )KM3HU U CBOMCTBA KUBOT'O 1
4 YpOBHU OpraHU3alMK )KUBOW MaTepun 1 bubmmorexa LIOK
https://m.edso0.ru/863e6564
5 Meroas! nutonoruu. Knerounas teopus 1 bu6nmorexa LIOK
https://m.edsoo.ru/863e674e
5 OCco0EHHOCTH XUMHUYECKOT'O COCTaBa 1 bubnuoreka [{OK
KJICTKH. https://m.edso0.ru/863e6b72
7 Bona u ee ponb B )KU3HENEATEIBHOCTH 1 bubnuotexa [JOK
KJICTKH. https://m.edso0.ru/863e6b72
3 MuHepanbHbIE BEIIECTBA U UX POJIb B 1 bubmuorexa [JOK
KJIETKE. https://m.edso0.ru/863e6870
9 VYraeBoabl U UX pojb B 1 bubnuotexa [JOK

KHU3HCACATCIIbHOCTH KIICTKH.

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Jlunuael 1 UX posib B

bubnunoreka LIOK

10 KU3HEICATESIIbHOCTH KIICTKH. https://m.edsoo.ru/863e6e88
11 Ctpoenue u QyHKIIUN OCIIKOB.
HyxknenHoBbIe KUCIOTHI U UX POJb B Bu6muotexa [JOK
12 KU3HEICATESIIbHOCTH KIICTKH. https://m.edsoo0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
13 AT® u apyrue opraHu4eckue Bbu6mmotreka [JOK
COCIMHEHUS KIICTKH. https://m.edso0.ru/863e766¢
14 Crpoenue knetku. Knerounas memOpana. bubnnorexa [JOK
Snpo. https://m.edso0.ru/863e7c98
Crpoenue knetku. [{urorazma.
Kierounslii nentp. Pudocomsr. JI/p Nel
15 «Haﬁmooemllle l:npemok pacmenmf u 0.5 bubmroreia LIOK
https://m.edsoo.ru/863e7aae
HCUBOMHBIX NOO MUKPOCKONOM HA
20MO6bIX NPenapamax u UxX ONUCAHue.
16 OIIC. Kommnekc [Nombmxu. JInzocoMsl. bubmuoreka [IOK
KrnerouHbie BKITIOYCHUSI. https://m.edsoo.ru/863e7dc4
17 MuTtoxonnpuu. [1Inactuael. Opranou sl bubmmnoreka [HOK
JIBHKEHHS https://m.edsoo.ru/863e796e
CxoacTBa 1 pa3nuuus
18 HpOKZ[lpI/IOTI/I‘-IIZ:CKI/IX Y DYKapUOTUUYECKUX Bubmmorexa LIOK
https://m.edso0.ru/863e796e
KJIETOK
CxoJicTBa M pa3nuyusi B CTPOCHUHU KIETOK
19 pacTeHui, KUBOTHBIX U TpuboB. JI/p No2 05 bubnmnoreka [JOK

«Cpa(menue CMpOEeHUsn KiiemokK
pacmenuﬁ U HCUGOMHDBILX)).

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

Hexnerounsie ¢popmbl sxu3HU. Bupycel u

bubnunoreka LIOK

20 Oakrepuodaru. https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

21 O606menue o Teme: «CTpoeHue bubnmoreka [IOK
KJICTKI https://m.edsoo.ru/863e7f4a

29 OOMeH BelIeCcTB U DHEPTUHU B KIIETKE. bubmuorexa [JOK
https://m.edso0.ru/863e81b6

23 DHepreTudyeckuii OOMEH B KJIETKE Bbu6mmoteka [JOK
https://m.edso0.ru/863e8436

24 IIuTanue KaeTKU bubmuoreka [{OK
https://m.eds00.ru/863e86f2

o5 ABtoTpodHOe nuTanue. PoToCHHTE3. bubnnoreka [JOK
https://m.edso0.ru/863e8878

26 ABTOTpOdHOE NMUTaHUE. XEMOCHHTE3. bubmmnoreka HOK
https://m.edsoo.ru/863e89a4

97 I'enetnyeckuii kox. TpaHckpumnus. bubmuoreka [IOK
CuHTe3 0€JKOB B KIIETKE https://m.edso0.ru/863e8c60

)8 Perynsiiiust TpaHCKpUNIUY U TPAHCIISALIUU bubnuoreka [{OK
B KJIETKE U OpTraHu3Me https://m.edsoo0.ru/863e8c60

29 JKW3HEHHBIN ITUKIT KIICTKH. but6mmorexa [IOK
https://m.edsoo.ru/863e8efe

30 Muto3. AMuTO3. bu6nunorexa LIOK
https://m.edsoo.ru/863e8efe

31 Meiios. bubnunorexa LIOK

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

0000menue «Ku3znenesareIbHOCTD

32
KIICTKI
33 KoHnTtposnbHast pabota o teme: «KineTka» bubnrorexa LIOK
https://m.edsoo.ru/863e9214
34 @DopMBI Pa3MHOKEHUST OPTAHU3MOB.
becnonoe pazmMHOXeHUE.
35 @DopMBI Pa3MHOKEHUST OPTAHU3MOB.
[TonoBoe pa3zMHOXKEHHE.
36 Pa3BuTHE MONOBBIX KIETOK.
37 OmogoTBOpEHHUE.
38 OnTOreHe3 — MHANBUAYAIBHOE Pa3BUTHE
opranu3ma
Onrorene3. OMOPHOHAIBHBINA TIEPUO/.
JI/p Ne3 «Buviasnenue npuznaxos
39 cxoocmea 3apooviuieli Uenoseka u 0.5
Opyzux MaeKORUmMaruux Kax
00Ka3ameibCcmeo ux poocmea».
40 Onrorenes. [TocTaMOproHaNbHBbIIHI
HEepuo/I.
KonTponbhas pabora no teme: "
41 Pa3mHOXeHUE U MHIUBULYATBHOE
pa3BUTHE OPraHU3MOB "
4 HcTopust pa3BUTHS TEHETUKU.
['ubpugonornueckuii METO/.
43 3aKOHOMEPHOCTH HAcleTOBaHUS. 0.5

Mounorubpuanoe ckpemuBanue. Il/p Nel



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

«Cocmaenenue npocmeﬁmux cxem

CKPeUuUGaAHU).
Monorubpuanoe ckpenuBanue. Il/p Ne2
44 «Pewenue nemenmapnulx 0.5
2EHEeMUYEeCKUX 3a0auy.
45 MHOKeCTBEHHBIE AJLIEIH.
AHanu3upyolee CKpeuBaHue.
46 JurubpuaHoe cKkpemuBaHue. 3aKoH
HE3aBHCHMOTO HACIICOBAHUS MTPHU3HAKOB.
47 XpoMOCOMHasi TEOpHs
HACJICJICTBEHHOCTH.
48 B3aumoseiicTBue HeaIeIbHBIX TEHOB.
49 [{uTommazmMarnyeckast HacJIeACTBEHHOCTh
50 I'eneTnueckoe onpezaeneHue nojia
N3menunBocTh. MoaudukanmonHas
U3MEHYHUBOCTH. JI/p Nod « H3yuenue
51 UBMEHYUGOCMU Y PACHEHUIL U 05
HCUGOMHDBIX, HOCMPOEHUE
6apUAYUOHHO20 PAOA U KPUGOIL.
H3yuenue penomunoe pacmenuiiy
52 NamenunBocTth. HacnencrBennas but6mmoreka [IOK
U3MEHYHUBOCTh https://m.edso0.ru/863e9336
53 Buas! MyTanuil. I'eHHBIE 1 XPOMOCOMHBIE
MYTaIHH
54 Buasl myTanuii. 'eHOMHBIE MyTallUK



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

IIpynunnel MmyTanuii. MyrareHHble
daxTopsl. JI/p Ne5 «Brrsinenue

55 HMCTOYHHMKOB MYTareHOB B OKPY>KarOLIEH 1 0.5
cpene (KOCBEHHO) U OIIEHKAa BO3MOYKHBIX
MOCIEACTBUM UX BIMSIHUS HAa OPTraHU3M).
56 ComaTnueckue 1 reHepaTUBHbIE MyTallUN 1
57 O6o061enne: « OCHOBBI TEHETUKIDY
58 KonTtponpnast padora o Teme: «OCHOBBI 1 1
TCHETHKI
MeTtob! vcce10BaHUS TeHETUKU
59 yenoBeka. [1p/p Ne3 «CocraBienue 1 0.5
POIOCIOBHON»
60 I'eneruka u 310poBbe. ['eHHBIE 1
3a0oseBaHus
61 I'enetuka u 310poBbe. XpOMOCOMHBIE 1
0ome3Hu.
62 [TpoGieMbl reHeTHYecKoi 0€30MMacHOCTH 1
63 Menuko — reHeTHYECKOE 1
KOHCYJIbTUPOBaHUE
64 O000menue: «l eHeTnKa yeIoBeEKay
65 l'omoBast KoHTpOIBHAS paboTa 1
PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 68 5 45

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka Beero Konrpoubusie IlpakTuueckne = 00pazoBareiibHbIE
padoThI padoThbI pecypcbl
1 Pa3BuTHe 3BOIOIIMOHHOTO YYEHUS bubmuorexa [JOK
Y.lapBuna 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 OpomononHas reopus JK.b.Jlamapka 1 bubnnorexa [JOK
https://m.edso0.ru/863e6122
3 Yapiub3 JapBrH 1 OCHOBHBIE TTOJIOKEHUS 1
€ro Teopuu
4 Bun u ero xputepuu JI/p Nel «M3zyuenue bubmuoreka [IOK
1 0.5
MOP(]OIIOTHYECKOTO KPUTEPHS BUIA» https://m.edso0.ru/863e6564
5 [Tonmynsaun 1 bubmuoreka [IOK
https://m.edso0.ru/863e674e
6 I'eneTnyeckuii cocTaB MOMyJISLIANA 1 bubmuoreka [JOK
https://m.edso0.ru/863e6b72
7 W3meHeHus reHopoHIa MOy IsaLuit 1 bubmuoteka [IOK
https://m.edso0.ru/863e6b72
8 Bbopb6a 3a cymecTBoBanme U ee HOpMBI 1 bubmuorexa [IOK
https://m.edso0.ru/863e6870
9 EcrecTBennsiit ot6op. @opmbl 1 bubnuotexa [JOK
€CTECTBEHHOT0 0TOOpa https://m.edso0.ru/863e6d5c
10 W3onupyroniye MexaHU3MBl 1 bubmuoteka [IOK

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

Bunoobpa3zoBanue.

12 [Tpucnoco61eHHOCTh BUIOB IéaK / BuGmorexa LIOK
zIC/ISZHBTaT eCTeCTBeHHg ro orbopa. JU/p Ne2 0.5 https://m.edso0.ru/863e6ff0
YHCHHE HPHCTIOCODTCHHOCTH https://m.edsoo.ru/863e716c
OpPTaHU3MOB K Cpefic OOMTaHUSDY
13 MakposBOJTIOIHS, €€ J0Ka3aTeIbCTBA bubnmoreka [IOK
https://m.edso0.ru/863e766¢
14 Cucrema pacTeHUI U )KUBOTHBIX — Bbu6mmoteka [JOK
0TOOpaKEHHE IBOITIOLIUH https://m.edso0.ru/863e7c98
15 ['1aBHBIC HAITPaBJICHUS YBOIOIAN
opranundeckoro mupa. JI/p Ne3 «3yuyenne 05 Bu6mmoreka [JOK
apoMop(030B U MIHOAJANTALMH Y ' https://m.edsoo.ru/863e7aae
pacTEeHU U KUBOTHBIX»
16 0O6006menne «OCHOBBI ABOTIOIIMOHHOTO bubnuoreka [{OK
YUCHHSD) https://m.edsoo.ru/863e7dc4
17 KonTposabnas pabora: OCHOBBI yueHHs 00 bubmmnoreka HOK
IBOJIOIINU https://m.edso0.ru/863e796e
18 Cenekuus 1 ee OCHOBHBIE METOIBI bubmmoteka IIOK
https://m.edso0.ru/863e7540
19 Mertoabl ceneKkuun pacTeHun bu6nunorexa LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 VYyenne H.W. BaBunosa o neHTpax bubmuorexa [JOK
IPOMCXOXKACHUS KYJIbTYPHBIX PaCTeHUN https://m.edsoo.ru/863e7f4a
21 MeTobI CeJIEKITNN JKUBOTHBIX but6mmorexa [IOK

https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22 Cenexuusi MUKpPOOPraHU3MOB Bu6muotexa [JOK
https://m.edso0.ru/863e8436
23 MeTtoabl KJIETOYHON U TEHHONU bu6nmoreka [IOK
HUH)KEHEPUHU https://m.edso0.ru/863e86f2
| Eacrexaomorasn pperrosscecs biGmiorera LIOK
https://m.edso0.ru/863e8878
NeSITeIIbHOCTH YEJIOBEKa
25 [lepcriekTHBBI pa3BUTUS OMOTEXHOIOTHH Bbu6mmoteka [JOK
https://m.edsoo.ru/863e89a4
26 Oo6o61enne «Ceneknusa u bu6nmorexa LIOK
OMOTEXHOJIOTHS» https://m.edso0.ru/863e8c60
27 KonTponbnas pabota: OCHOBHI ceNeKIUn bubnnoreka [JOK
U OMOTEXHOJIOTHH https://m.edso0.ru/863e8c60
28 [Tosto’xeHMe YeIoBeKa B CHCTEME bubnmoreka [JOK
KHMBOTHOTO MHpa https://m.edsoo.ru/863e8efe
29 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A bubmuoreka [IOK
https://m.edso0.ru/863e8d78
30 JIBM>KylIMe CUiibl aHTPOIIOTEHE3a
31 [IpaponvHa yenoBeka bubnmoreka [JOK
https://m.edso0.ru/863e9214
32 Pacel 1 ux npoucxoxxaeHue
33 O060011IeHIe «AHTPOTIOTCHE3)
34 KonTtponbHas pabora no Teme:
«AHTpOIIOTEHE3»
35 Yo n3ydaeT 3KOJIOTHS.



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

36

Cpena obuTaHust OpraHu3MoB U €€
baxTops

37 MecTtooOuUTaHUE U PKOJOTHYECCKHE HHUIITN

38 OCHOBHBIE THIIBI 9KOJIOTHUECKUX
B3auUMOJICUCTBUHU

39 KoHKypeHTHBIE B3aUMOJICHCTBUS

40 OCHOBHBIC YKOJIOTHUUECKHE
XapaKTEPUCTHKH MOIYJISIIUN

41 JlnHamuka nomyJisaiuu

42 DKOIOTHYECKHE COOOIIECTBA

43 CrtpykTypa coolmiecTBa

44 B3anmMocBsi3b opranu3mMoB B
COO0IIeCTBaX

45 IInmesrie 1I€TIH

46 DKOJOTHYECKHUE MUPaMHIbI

47 DKoJlIorYecKasi CyKIeccus

48 BnusiHue 3arpsi3HEHUN Ha KUBBIE
OpTaHU3MBI

49 OCHOBBI pallMOHATIBHOTO bu6nunorexa LIOK
PUPOONOIB30BAHUS https://m.edso0.ru/863e9336

50 Kontponbnas padota: «OCHOBBI
SKOJIOTHI

o1 ['unoTe3bl 0 MPOUCXOXKIEHUH KU3HU

52 CoBpeMeHHBIE PEACTABIEHUS O

MMPOUCXOKACHUU KU3HU



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

53 OCHOBHBIE 3Tallbl Pa3BUTHS KU3HU Ha 1
3emuiie
54 OoJttonus ouochepbl 1
95 AHTpPONOT€HHOE BO3/ICHCTBHE HA 1
ounochepy
56 Ob6o06menue: «IBoronust Onochepsl u 1
YEIIOBEK»
57 KoHTposbHas padota 1
58 PelieHre reHeTHYCCKUX 3a]1a4 1
59 Pemenue resernueckux 3amay 1
60 PelieHre reHeTHYCCKUX 3a]1a4 1
61 Pemenue resernueckux 3amay 1
62 Pemenune nurosornyeckux 3agad 1
63 Pemenne nutonornyeckux 3agad 1
64 Pemrenye nuToIOrNYeCcKUX 3a0a4 1
65 Pemenune nutonornyeckux 3agad 1
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 15

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus, 10 kimacce/ [Taceunuk B.B., Kamenckuit A.A., PyoioB A.M. u
npyrue /Ilox pen. [Taceunuka B.B., AkunonepHoe o6mectBo «3marenscTBo
«IIpocBenieHue»

 buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o6mecTBo «M3marenbcTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Meroanueckoe nocodue k yueonuky. [Taceunuk B.B., [lIseros I'.T'.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/






