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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mNporpaMmbl MO OUOJIOTHU TEOPETUUECKYID OCHOBY IS
ompenesieHus] TOAXOJA0B K (OPMUPOBAHMIO COJEpKAHUS Y4eOHOTro MpeaMera
«buonorus» coctaBwIM: KoHUenrtyaiabHble nonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTU  II€JieH, COJepXaHus, pe3yJabTaToB oOOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
MPUHIIUAINAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit deaeparuu, a TakKe IOJOXKEHUS O
crienuduke OMoOruM, €€ 3HaYECHUH B TTO3HAHUU KUBOW MPUPOJILI U 00ecTIeUeHUN
CYIIECTBOBaHMs 4YesioBedeckoro ooOiiectBa. CorjlacHO Ha3BaHHBIM IOJIOKECHHSIM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUU MTPOTrpaMMBbI 110 OMOJIOTHU U €€ CTPYKTYypa.

[Iporpamma 10 Ouonoruu nHaér TpPEACTaBICHHUE O LeNsix, 00 oOmei
CTpaTeruy OOYy4YeHMS, BOCHUTAHUS U PA3BUTUS OOYUYAIOIIMXCS CpelCTBaAaMU
ydueOHOro mipeamera «buonorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJICp’KaHHMe, €ero CTPYKTYypy, pacupeiciieHue T1o pasaeiaaM W TeMaM,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUCHHS YUEOHOTO MaTepuana ¢ yuéToM
MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKH 0Opa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpamme 1o OWONOrMM Takke YUYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U TMPEJAMETHBIM pe3yjbTaTaM
oOyuenus B (OPMUPOBAHMH OCHOBHBIX BHJOB y4eOHO-IO3HABATEIbHOU
JeATeIbHOCTH/yUEeOHBIX JCHCTBUH OOYYaIONIMXCS 10 OCBOCHHIO COZICPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMUS.

B mporpamme mo 6monorum (10-11 xaaccel, 6a30BBIii YPOBEHB) peain30BaH
NPUHIMI TPEEMCTBEHHOCTH B HW3Y4YEHHUM OWoJoruu, Onarojgapss 4yeMy B HeH
MPOCMATPUBAETCS HANpPABICHHOCTh HAa pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMUpOBaHHMEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpHEHTAIIU{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, TPECTABICHUI O 3J0POBOM
oOpa3e XM3HU U OEPEKHBIM OTHOLIEHHUEM K OKPYXKAIOIIEH MPUPOIHOU Cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEOMOTIOTHYECKUX TEOPUH, a TakXKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO pPaHTa W CYHNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMme MO OWOJOTHH YJIEICHO BHUMAHHUE WCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUU B MTOBCETHEBHOMN JKU3HU JIJISl PEUICHUS TPUKIIAIHBIX 33724, B
TOM 4HCIIe: MPOQUIAKTUKN HACICACTBEHHBIX 3a00J€BAaHUN YETOBEKA, MEIHUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHMUS HKOJIOTUYECKHU
1enecooOpa3HOro TMOBENEHUST B OKpYyKalollled NpUpPOAHON cpene, aHanIu3a
BITUSTHUAS XO3SHUCTBEHHOW MAESITEIBPHOCTH YEJIOBEKAa HAa COCTOSIHHUE TPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHEC BHUMAHUSI K MPUKIIATHON HAIPABICHHOCTH
y4yebHoro npeamera «buosorus» mpoauKTOBAaHO HEOOXOIUMOCTHIO OOECIEUEHUS



YCJIOBUH JJI pEUICHUs] OJJHOM U3 aKTyallbHBIX 3aJlau MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOpas Impexamnonaraer (QopMuUpoBaHHE Yy  OOy4aroIUXCS
CIIOCOOHOCTH aanTUPOBAThCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero o01ero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obOecrieunBaeT (OpMUpPOBaHHUE y OOYYAIOIIUXCA MTPEACTABICHUNU O
HAay4YHOW KapTHHE MHpa, pacuIupsieT U o00OIIaeT 3HAHHUS O KUBOM MpHUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3allid U HDBOJIIOLUH, CO3TAET
yCJIOBHUSL  JUJIsi:  TIO3HAHMSI  3aKOHOB  KUBOW  Mpupoibl, GOpPMUPOBAHUS
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO U Oe3omacHOro o0Opasa
KU3HH, IKOJIOTUMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTHS UMEET TAKXKE ISl PEIICHUSI BOCTTUTATEIBHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpeaHero  obOmero  o0pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue Omosiorun oOecreunBaeT yCaoBUS sl (OPMHUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJBTYPhI, CIIOCOOCTBYET WHTErpalud OMOJIOTHYECKHX 3HAHUMU C
NPEJICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUHU
u reorpaduu. Ha3BaHHbIE MOJOXEHUS O TpeAHA3HAYEHUH Y4YEOHOro mpeamera
«buonorus» CcOCTaBUIM OCHOBY I OIpeJAeNieHUus TMOAXOAOB K OTOOpy U
CTPYKTYPHUPOBAHUIO €r0 COJEp)KaHMsI, MPEJACTABIECHHOTO B MporpaMMme 0
ouosoruu.

Ot6op coxepkanus ydeOHOTO mpenmera «buojorus» Ha 6a30BOM YpPOBHE
OCYHIIECTBJIEH C TMO3UIMHA KYyJIbTYpOCOOOpPA3HOTO TOJXO0Jla, B COOTBETCTBUU C
KOTOpPHIM OOyuaromuecs AOJKHBI OCBOUTH 3HAHUS M YMEHHUsS, 3HAYUMBIE [IJIS
dbopMupoBanusi 00mIeH KyJIbTYphl, ONPECISAIONIME aJeKBAaTHOE TIOBEJCHHE
YeJIOBeKa B OKPYJKAIOIIEH IPUPOJIHON cpejie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U TPAKTHUECKOW aesTenbHOCTH. Ocoboe MecTo B ITOW CHCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHMs, KOTOPBIE CIIyKaT OCHOBOM /st (hOPMHUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHU3alUU
OMoNIOTHYeCKOTO 00pa30BaHMS.

CtpyKTypupoBaHUE COJAEpKaHMs Y4eOHOTro MmaTepuana B MHporpaMme IO
OMOJIOTUU OCYIIECTBICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX UBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3allud U
ABOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamMera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJIepkKaTeIbHble JIMHUU: «bronorus kak Hayka. MeTosl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak



ouonornueckasi cucrema», «Cucrema U MHOrooOpasue OpPraHU4YeCKOro MHpa»,
«IBOJIIOLMS KUBOU MPUPOBI», K IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp um3yuenus ydeOHOro mnpeaMera «buonorus» Ha 0a30BOM YypOBHE —
OBjlaJicHUE  OOydYalolUMHCS  3HAHUSIMHU O  CTPYKTYpHO-(DYHKIIMOHAJILHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra U MOpUOOpEeTEeHHE YMEHUM
WCITOJIB30BaTh ATH 3HAHMS I TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
’KUBOM MPUPOJIBI ¥ PEIICHUS PA3TUIHBIX )KU3HCHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npenmeta «buonorus» Ha 6azoBom
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl 3HAHUM O OHOJIOTHUYECKUX TEOpHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIaX, CIyXKalluX OCHOBOU
uisi GOPMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
MEeToJaX HAy4YHOTr'O MO3HAHUsI, CTPOCHHH, MHOTOOOpPa3uu M OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpPraHW3allid, BBLIAOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH,

dbopmupoBaHue y O0OyYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHajiu3a JAHHBIX O IMyTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, HACH W TOAXOJ0B K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHsI OpraHU3aIlUY;

CTAHOBJIEHHE Yy OOydJaromuxcsi oOIeld KyJabTyphl, (yHKIIHMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OIEHUBATH SIBIICHHUS OKPY>KAIOIIETO
MHpa >KHBOW TMPUPOJBl HAa OCHOBAHWUM 3HAHMH U ONBITA, TMOJYYCHHBIX IPHU
U3y4eHUU OUOJIOTHH;

dbopmupoBanrue y oOyyarmMXcs YMEHUH WILIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYCCKON JEATEIHLHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCITUTaHHE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOTIOICHHS dSTHYSCKUX
HOPM TIPH TIPOBEJICHUHN OMOJIOTHYCCKUX HCCIICIOBAHUMH;

OCO3HAHHWE IICHHOCTH OHOJIOTHYCCKMX 3HAHWH JUIS TIOBBIIICHUS YPOBHS
9KOJIOTHYECKOMN KyIbTYPHI, I (HOPMHUPOBAHHS HAYYHOT'O MUPOBO33PCHHS,

MIPUMEHEHNUE NTPUOOPETEHHBIX 3HAHWM U YMEHUN B MOBCEIHEBHOM JKU3HU JIJIsI
OIIEHKH TMOCJIEICTBUM CBOEH JEATEILHOCTH 1O OTHOIIEHUIO K OKpY KaloIllel cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE U COONIOJICHWE MeEp NPODUIAKTUKH
3a00JICBaHUM.

B cucreme cpegnero oOmiero oOpazoBanHus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBIACTCS 00OS3aTCIbHBIM YYECOHBIM IIPEAMETOM, BXOMASIINM B
COCTaB IpeAMETHOM 00s1acTH « EcTeCTBEeHHO-HAYIHBIC TIPEIMETHI».



Jl1st u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO 00111eT0 00pa3oBaHuUs
orBogutcs 68 wacos: B 10 xmacce — 34 ygaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 yac B HeneIo).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosorusi Kak HayKa.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTrUMHU €CTECTBEHHBIMU HayKamH, (pusocodueil, STUKOH, 3CTETUKON U IPABOM.
Ponr Ouoniorun B (OpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI MHpA.
Cuctema OMOIOTUYECKUX HAYK.

MeTobl MO3HAHUS KUBOM pHUPo ikl (HAOI0ACHHE, SKCIIEPUMEHT, OITUCaHHE,
U3MepeHue, Kiaccuukamus, MOJETUpOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbros, /[xx. Yorcon n @. Kpux.

Tabnuier 1 cxembl: «MeTO bl TO3HAHUS JKHUBOM TIPUPOIBI».

JlaGopaTopHblie 1 MpaKTHYeCKHE PAdOTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonmb3oBaHHWE pa3IMUHBIX METOJOB TIPH
U3YUYEHUU OUOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl U X OPraHU3AIUSIL.

JXKusbie cuctembl (OMOCHCTEMBI) KaK IIpeaAMeT U3ydeHus ononoruu. OTanure
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3sHooOpasue. YPOBHH OpraHU3allud OMOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIIHOHHO-
BUIOBOH, 9KOCHCTEMHBIN (OHOTeOIIeHOTHYECKHIT), OHOChEPHBI.

JdeMoHCcTpanuu:

Tabmuier u cxempl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHH OpPTraHU3AINH
YKABOU IPUPOIBIY.

O6opynoBanue: moaesb Mojekyisl JTHK.

Tema 3. XumMuueckuii cOCTaB U CTPOEHHE KIETKH.

XUMHYECKUA COCTaB KJIETKH. XUMHYECKHE 3SJIEMEHTBI. MAaKpPO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpabHBIE BENIECTBA.

OyHKIMKM BOJBl M MHUHEPAIBHBIX BEIIECTB B KieTke. llogmepkanue
OCMOTHYECKOI0 OajiaHca.

benku. CoctaB u cTpoeHHEe OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIKOB.
He3zaMenumMbie 1 3aMEHUMBIE aMUHOKHUCIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOM MojeKynbl (ICpBHYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OeikoB. buosormueckne
GyHKIMHN OEKOB.



®depMeHTHl — Ouosiornyeckue Kartanuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIA 1LIEHTp, cyOcTpaTtHas crneunpuyHoctb. KodepmenTsl. Buramussl.
Otnnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrineBoapl: MoHocaxapuabl  (Troko3a, pubo3a  u - Jae30Kcupubo03a),
aucaxapuael  (caxaposa, JaKTo3a) M mosmcaxapuisl  (Kpaxmall, TJHKOTCH,
eJUTF0II03a). bruonorndeckue GyHKIMU YTIIEBOIOB.

Jlunuael:  Tpurnuuepuasl, Qocdonunuasl, crepouasl. [HapoPUIBHO-
ruapopoOHble  cBoiicTBa. buonormyeckue ¢GyHkumu JaunuaoB. CpaBHEHUE
yIJEBO/IOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPTHH.

Hyxnennoseie kucnorsl: [JHK wu PHK. Hykneotuasl — MoHOMEpHI
HyKkJIeuHOBbIX KUCTOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue u ¢pynxuuu PHK.
Bunast PHK. AT®: crpoenunie u pyHKIuu.

Hurtonorust — Hayka o kierke. KinerouHnas Teopusi — npuMep B3auMOICHCTBUS
uaei 1 PakToB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIIETKH.

Knerka kak muenoctHas xuBas cucrtema. OOnMe MNPU3HAKK KIIETOK:
3aMKHyTas HapyxkHasi memOpana, monekynbl JJHK kak renermueckuit ammapar,
cucTemMa CuHTe3a Oelka.

Tunel KJIETOK: JykapuoTHYecKas U mpokapuotudeckas. OcoOEeHHOCTH
CTpOeHHUsl TpokapuoTudeckol kieTku. Kiierounas crenka Oaktepuii. CTpoeHue
ADYKapUOTUYECKOW KIETKM. OCHOBHBIE OTJIWYHUS PACTUTENBHOHM, JKUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
dbynkmuu. [Tnazmarudeckas memOpana, e€ cpoiicTBa u ¢pyHkuu. [{uTormazma u eé
opranouasl. OmgHoMemOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPWH, IJIACTUJBI.
[Ipoucxoxxaenne MHUTOXOHApPUN W TuiacTud. Buapl mmactun. HememOpannbie
OpraHOUIbl KJIETKUA: PUOOCOMBI, KIETOUHBIM IIEHTP, IEHTPUOIH, PECHUYKH,
KIyTUKU. OYHKIIMN OPraHOUIOB KJIETKU. BKiroueHus.

Snpo — perynatopHslii neHTp kineTtku. CTpoeHue sizpa: siiepHas 000y0uKa,
KapHoIlUia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. llInelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXXUBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE™.

Tabnuipel u cxembl: «llepuogumyeckass TabnuIa XUMHUYECKUX SIEMEHTOBY,
«CtpoeHne MOJIEKyJIbl BOJbI», «brnocunTe3 Oenka», «CTpoeHue MOJIEKYJIbl OeIKa»,
«Ctpoenue pepmenta», «Hyknennossie kuciotbl. [JHK», «Ctpoenue monexybi



AT®», «CrpoeHne 3yKapHOTHYECKON KIIETKN», «CTpOEHUE KUBOTHOW KIIETKHY,
«CTpoeHHe pacTUTENIbHON KIETKW», «CTpO€HUE MNPOKAPUOTUUYECKON KIIETKHY,
«CTpoeHue sipa KIETKU», «YTIeBoaAbD», «JIunuapm.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpyIOBaHUE i TPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, JKCIEPUMEHTOB, MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTUHYeCKHEe PadOThI:

JlaGopatopnast pab6ora Ne 1. «lM3ydyeHue KaTadIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMeEpE aMHJIa3bl HJIM KaTajas3bl)».

JlaGoparopnass pabora No 2. «M3ydyeHue CTpOeHUS KIETOK paCTCHHH,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpEernapaTax M uX
OTNIMCAHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTaboIn3M. AcCUMUIISIHS (IIaCTUYECKU OOMEH) |
TUCCUMMIIAIUS  (DHEPreTHYeCKuii OOMEH) — JBE CTOPOHBI EAMHOIO Ipoliecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUU B TOHUMAHUU
MeTaboIu3Ma.

Tunbr oOMeHa BemecTB: aBTOTpOdHBINA U rerepoTpodHbIi. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMHOBasg ¢a3bpl (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCTD hoTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BausiHue ycioBuii cpensl Ha (JOTOCHHTE3 U CIOCOOBI MOBBIIMICHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a JUIs
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KIeTKe. PaciienieHue BeliecTB, BBIICICHUE U
AKKyMyJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buubl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OkucnutenbHoe dbochopunpoBanue. OddexTuBHOCTD
HHEPTEeTUIECKOTr0 OOMEHa.

Peaknmuu wmatpuunoro cuHTe3a. ['eHermueckas wuHbpopmanus u JHK.
Peanuzanmsi reHetudeckoil mHpOpManuu B KIeTKe. | €HETHYECKHH KOJ W €ro
cBoictBa. Tpanckpuniusi — MaTpuunblii cuate3 PHK. Tpancasiuus — Ouocuntes
O0enka. Otambl TpaHchsauuu. KoawpoBanue amuHOKHCIOT. Pomb pubocom B
OonocuHTe3e Oemnka.

Hexnerounsle Gpopmbl sxu3HM — BUHpYChl. MicTopust oTkpeiThs Bupycos (/1. .
WBanoBckuit). OCOOCHHOCTH CTPOCHHS HM JKU3HCHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesHu pacTeHU, JKUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunmra genoseka (BMY) — Bo30yaurens CIT/la.



OOpaTHass ~ TpaHCKpUIIIMs,  peBepraza W  uHTerpaza. I[Ipodunaktuka
pacnpoCTpaHEeHHsI BUPYCHBIX 3a00JI€BaHMUI.

JdemoHcTpanum:

[Toptpetsl: H. K. Konbuos, /. 1. UBanosckuii, K. A. Tumupsses.

Tabnuel u cxembl: «Tunel nutanus», «Metaboauzm», «MUTOXOHAPUSIY,
«JHepreTudeckuii oomen», «Ximopormiact», «Dotocuntes», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «I eHeTu4ecKui Koa»,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbM nukia Bupyca CIIM/a,
OaxkTepuodara», «Pernukarus JHK».

Oo6opynoBanue: moxaenu-anmumkanuun «Yasoenue JIHK wu tpanckpunums»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojienb cTpyKTypbl JTHK.

Tema 5. PasMHoOkeHMe 1 HHAUBHIYAJIbHOE PAa3BUTHE OPTAHU3MOB.

Kierounslii 1uki1, WM >KU3HCHHBIM LMK KIeTku. MHTepdaza m Muto3s.
[Ipoueccnl, mpotekaromue B uHTep(daze. Perumkamuss — peakuuds MaTPUUHOTO
cunteza JIHK. Crpoenune xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIIL.
JIMruiouaHelii M TaluIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHUJBI.
[lutonornueckue OCHOBBI PA3MHOKEHMSI M  WHIAMBHUAYAJbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knerkn — Muto3. Cragun mutosza. lIpoueccsl, nmpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrHYeCKnii CMBICI MUATO3A.

[Iporpammupyemasi ruesb KJISTKU — aromnTo3.

dopMbI pa3MHOKEHHSI OPTaHU3MOB: OecIoyioe U mosioBoe. Bumpl 6ecmnosnoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAaYEHHUE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHS OT OECTOIO0TO.

Meiio3. Cragun meiosza. Ilpoueccsl, mpoucxonsdiine Ha CTagusix Meiosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOTOrMYECKHMH CMBICT H
3Ha4YECHUE MEHo03a.

['ametorenes — mporecc 0Opa30BaHHS MOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeie >kene3bl: CEMEHHUKH U SWYHUKH. OOpa3oBaHWE U pPa3BUTHE IOJOBBIX
KJIETOK — ramer (crepMaro3oui, SIHMIEKIeTKa) — CIEepPMaTOreHe3 M OBOTCHE3.
Oco0eHHOCTH CTPOEHHUSI SWUIEKIETOK W CcHepMaTo30uAoB. OIIOAOTBOPEHUE.
[TapTenorenes.

WunuBuayansHoe pa3Buthe (OHTOreHe3). OMOPHOHAIBHOE pPa3BHTHE
(amOpuorenes). Drtambl YMOPHOHAIBHOTO PAa3BUTHSL Y MO3BOHOYHBIX KHBOTHBIX:
ApoOisieHue, racTpyysiius, opraHorenes. IloctamOpuonanbHOE pa3zBuTHE. THUIBI
NOCTAMOPHOHANILHOTO PA3BHUTHUS. MpsAMOE, HempsiMoe (M4uHOuYHOE). BrusHue



Cpedbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOJCTBA.

Poct u pasButme pactenuit. OHTOT€HE3 LBETKOBOI'O PACTEHUS: CTPOECHHE
CEMEHHU, CTaJAUU PA3BUTHSL.

JdemoHcTpanum:

Tabmuubr u cxembl: «®DopMbl pa3MHOXKEHHUS OPraHU3MOB», «/[BoiHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue kieTku Oaxrepuit», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwrii nmuki», «Pemnmukauus JHK», «Mwutos»,
«Meiios», «IIpssMmoe u Henpsimoe pa3BuTue», «['aMeToreHes y MIIEKONMUTAIOIINX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOII, MUKpOTIpEnapaThbl «CnepmMaTo30uasl
MJIEKOTUTAaIOMEro», «siexkneTka miuekonuTarmero», «KapruokuHes B KJIETKaX
KOpeIllKa JyKa», MarHuTHas MOJeb-alIuIMKaus «J/leneHue KIeTKu», MOJIeJb
JIHK, Moznenb MmetadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 MPpaKTHYeCKHE PAdOTHI:

JlaGoparopnasi pabora Ne 3. «HaGmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopnast pabora Ne 4. «M3yueHue CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax».

Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaum renetrku. ictopust pa3BUTHS T€HETUKU. Ponb murosiorun
¥ SMOpPHOJIOTMM B CTAHOBJIEHWW TEHETHUKU. BKiam pocCHCKUX M 3apyOesKHBIX
yu€HbIX B pa3BUTHE TCHETHKH. MeETOAbl T'eHETUKH (MMOpPUI0IOrHYCCKHIA,
[IUTOTCHETUYCCKUM, MOJICKYJIAPHO-TeHeTHYeCKHii). (OCHOBHBIC T'€HETHYECKUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuHOe CKpelnMBaHUe. 3aKOH €IWHO0Opa3us THOPHUIIOB IIEPBOIO
nokosieHusa. IlpaBuno gomMuHUpoBaHHS. 3aKOH pACIICIUICHUS IPU3HAKOB.
I'mnoresa yucrorel ramer. 11lonHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIeIOBaHUS
Npu3HaKkoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
AHanusupympouiee ckpemupaue. Mcnonp30BaHne aHANU3UPYIOMIETO CKPELIMBAHNUS
JUTSL OTIpEIeSIeHHs] TEHOTHUIIa OCOOU.

CuernieHHOoe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHHUIO N'eHOB. HapylieHne cuemnieHus reHoB B pe3ysibTaTe
KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHS HACIEICTBEHHOCTH. [ eHeTuUeCcKne KapThl.



I'enetnka moma. XpoMOCOMHOE OMpeAEeieHruEe MoJia. AyTOCOMBI U MOJIOBBIE
XpoMoCcOMBI. ['omoramMeTrHsle W reTeporaMeTHble OpraHu3Mbl. HacnegoBanue
MPU3HAKOB, CIEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUIIBI I3MEHYMBOCTH. HEHACIEACTBCHHA U HACIeACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpPUCTHUKA
MOJU(UKAIMOHHONW U3MEHUYMBOCTH. BapuanmoHHbIN psiji 1 BapyuallMOHHAST KPUBas.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KAUE€CTBEHHBIE NMPU3HAKU M MX
HopMa peakuuu. CBoiicTBa MOAUDUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHas, uWiM TeHOTUIHMYECKas, W3MEHUYMBOCTL. KoMOMHAaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Knaccudukamus MyTamuii: TeHHbIE,
XpPOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ NMpUIuHBI MyTaluii. MyTtareHHble (pakToph.
3aKOH rOMOJIOTMYECKUX PAJIOB B HACIEACTBEHHOU n3menunBocty H. M. BaBuiosa.

BuesnepHasa HaciaeCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJI0BEeKa. reHeaJOrnueCcKuil, OJIM3HEIOBbIHN, INTONC€HETUUECKU, OMOXUMUYECKHH,
MOJIEKYJISIPHO-T€HE TUYECKHU . CoBpeMeHHoe OnpeeeHue reHOTHIIA.
MTOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-anamu3a. HacmencTtBenHnsle 3a00JieBaHUS dYeJIOBEKAa. TI'E€HHBIC OOJIC3HHU,
00JIe3HU C HACIEJICTBEHHOM MPEeapacloiOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a >KM3HM, JUATHOCTUKH, MPOMUIAKTUKH U JICUSHUS TCHETHICCKHUX
Oosne3Hel. MeauKo-TeHETHYECKOe KOHCYJbTHUPOBAHHUE. 3HAUYCHHE MEIUIIMHCKON
TCHETHUKH B TIPEAOTBPAICHUH U JICUCHUU TCHETHYECKUX 3a00JICBaHNUN YeI0BeKa.

JdeMoHCcTpanuu:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumet w cxeMbl:  «MOHOTHMOPHJIHOE  CKpEIIMBaHUE H  €TOo
IIUTOTEHETUYECKass OCHOBa», «3aKOH pACHICIJIEHUS W €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOE  CKpEIIMBAaHUECY,
«[{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpCILIMBAHUAY, «Meio3s»,
«B3auMoIeicTBE  alUTCNIbHBIX TE€HOB», «['eHeTHdeckue KapThl PaCTECHHH,
KUBOTHBIX W YeJoBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HaCJIeIOBaHMUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YeloBeKa W JKUBOTHBIX», «Bujbl
M3MEHYUBOCTH», «MoaudukarmonHas HW3MEHUYMBOCTH», «HacnaemoBaHue pesyc-
daxTopa», «I'eHeTHKa TPy KpoBU», «MyTallMOHHAs U3MEHUYUBOCThH.

OOGopyaoBaHue. MoOACTU-ANIUIMKAIUKN «MOHOTHOPHUIHOE CKpEIMBaHUE,
«Hemonnoe poMuHUpoBaHUE», «JluruOpumHoe ckpemmBaHue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MUKporpenapar «Jpo3oduna» (HopMa, MyTanuu
(opMBI KPBUIEEB U OKPACKH Teja), repoapuii «['opox MOCEBHOM».

JlabopaTopHble U NpaKTHYeCKHEe PA0OTHI:

JlaGopatopnast pabora Ne 5. «M3yueHue pe3yJlbTaTOB MOHOTMOPHUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y APO030(HIIbl Ha TOTOBBIX MUKPOTIpENapaTax».

JlaGoparopnast pabora Ne 6. «M3yyeHue MoaupuKaliMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALlMOHHON KPUBOM».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(QuiIbl HA TOTOBBIX
MUKpOTIpenaparax».

[Ipaktuueckass pab6ora No 2. «CocraBieHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKA».

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpPOILECC. 3apOKICHUE CEJIEKUNA U TOMECTUKALIHS.
Yuenne H. . BaBuioBa o0 1eHTpax MNPOUCXOXKICHUS W MHOT000pa3us
KYyJIbTYPHBIX pacTeHuil. LIeHTphl MpOMCXOXKIEHUS JOMAITHUX >XKUBOTHBIX. CoprT,
opoJia, MITAMM.

CoBpeMeHHbIE METOJIbI CeIeKIIMU. MaccoBbIN U MHAUBUYyaTbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUM U KUBOTHBIX. OIllEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpenBanue — HHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JUHUH.
I'erepo3uc, unu rubpunHas cuia. HepoicTBeHHOE CKpellrBaHHe — ayTOPUAMHT.
Otpanénnas rtubpuausanus u €€ ycnexu. VCKycCTBEHHBIH MyTareHes U
NOJIyYEHUE TOJUILUIOUAOB. JIOCTHMXKEHUS CENEeKIUU pACTeHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorusa kKak OTpacib NPOU3BOACTBA. ['€HHAs HWH)KEHEpHUs. OTalbl
co3nanus pexomOuHanTHoM JIHK wu TpaHcrenHeix opranm3mMoB. Kierounas
uHxeHepus. Kinerounsle KynbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3UCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudeckue  mpobiempl. MO -  reHeTHYeCcKHu
MOIU(PUITUIPOBAHHBIC OPTAHU3MBI.
JleMOHCTpauuu:

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOWCXOXKICHUS U MHOTOOOpa3us
KyJbTYpHBIX pacTeHuii», «Ilopoabl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacreHmit», «OtmnanéHnas ruopuausanusa», «Padotsl akagemuka M. @. lBanoBa»,
«Ilonmummonausi», «OOBEKTl OuOTEXHONOTUW», «KJIETOUHbIE KYJIbTYpbl U
KJIOHUpOBaHue», «KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOMD.

OO6opynoBaHue: MyJISKH IJIOJ0B U KOPHEILIOAOB AUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035IUCTBEHHBIE PACTECHUS.



JlabopaTopHble U NpaKTHYeCKHEe PA0OTHI:

Okckypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKLIUMU PACTEHHU H
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYacTOK, B TEIUIMYHOE XO34WUCTBO, JaOOPaTOPHUIO
arpoOyHHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosOIIHOHHASI OMOJIOTHS.

[Ipeanochiyiku BO3HUKHOBEHUS ABOJIOIMOHHON TEOPUU. DBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BiusiHue SBOIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa ABOJONUU. [laneoHTOMOrMYECKUE: TMOCIE0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMaJIGOHTOJIOTUYECKONW JIETOIHUCH, TEPEeXOoaHbIe (OPMBI.
buoreorpaduyeckue: cxoncTBo U paziuuue ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOTIOTHYECKHE: CXOJCTBA W Pa3judyusi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE. TOMOJIOTUYHBIC, aHaJOTHYHBIE,
pYJIMMEHTapHbIE OpTraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMHUYECKHE. CXOACTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTell Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JapBuHa. IIpeanochbliKM BO3HUKHOBEHUS
napBUHHM3MA. JIBMXKyIME CHJIBI SBOJIOIUK BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAHUUYEHHOCTU PECYpPCOB, HEOIpEeeTIEHHAass U3MEHYUBOCTD,
0opb0a 3a CyIIecTBOBaHKE, €CTECTBECHHBINA 0TOOD).

Cunternueckas teopust 3Bosoinu (CTD) u €€ OCHOBHBIEC MOJIOKEHUS.

MukposBosonus. [Tomynsnusa kak eIMHUIA BUAA U 3BOJIIOLUU.

JBwkymme cuibl ((pakTophl) IBOIONKUK BHIOB B MpUpoae. MyTamMOHHBINH
mpolecc U KOMOWHATHBHAS W3MEHYMBOCTH. [lOMynsiMOHHBIE BOJHBI U Jpeiid
reHoB. M3omsuus u Murpanusi.

EctectBeHHbI 0TOOp — HampaBisomuid  (paktop HBoMOIUU. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[TprcnocOOIEeHHOCTh OpPraHU3MOB Kak pe3yiabTaT »dBojtonuu. [Ipumepsr
MPUCIIOCOOJIEHHI Y Opranu3MoB. ApoMop(}o3bl U UIHOATATITALINH.

Bun wu BumooOpazoBanme. Kputepuum Buma. OcHOBHbIE  (HOPMBI
BHJ1000pa30BaHus: reorpaduueckoe, IK0JI0ruIecKoe.

MakposBomtonusi.  Dopmbl  3BomtonMuU:  (uieTUYEcKas, AUBEPreHTHas,
KOHBEPreHTHasi, napasmiesbHas. HeoOpaTtumMocCTh 3BOMIOLINH.

[IpoucxoxaeHrne OoT HeclenHalIn3upOBaHHBIX MpeakoB. [Iporpeccupyroias
crienuanuzanus. AnanTUBHAS paaraliusl.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabnuie!l 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc»,  «@Popmbl  OopbObI 32
cyuectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpToB pacTEHUII»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «[lomymsmuu»,  «MyTanoHHas

U3MEHYUBOCTH», «ApoMopdo3b», «Wamoamantanum», «OOImas gereHepanus»,
«JIBrkymme cuiabl 3Bomonun», «Kapra-cxema wapmpyra nyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOJEeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bug000pa3zoBaHuE», «IKOJOTUUECKOE BUI000pa30BaAHUEY.

O6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C Pa3JIMYHBIMU THIIAMU OKPAaCKH,
Ha0Op TUIOJIOB M CEeMsH, KoJuleKuus «[IpuMephl 3alIUTHBIX TPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOjenb «OCHOBHBIE HANpPaBJICHUS JBOJIOIUN», 00BEMHAST MOJEIb
«CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckas kapra wMwupa, Kouiekiusa «DopMbl COXpPaHHOCTH
UCKOMAeMbIX JKMBOTHBIX W pAaCTEHU», Mojenb anmaukanus «llepekpéct
XpOMOCOM», BJaXHble TmpenapaTbl «Pa3Burue HacekoMoro», «Pa3Butue
JSATYIIKK», MUKporpenapat «/Ipozoduna» (Hopma, MyTtanund (GOpMbl KPBUIbEB U
OKpAacKH TeJa).

JlaGopaTopHblie 1 MPpaKTHYeCKHE PA0OTHI:

JlaGoparopnast pabora Ne 1. «CpaBHeHWE BUIIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO.

JlabopatopHas pabora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HM HA 3em.ie.

JloHayuHblE TPEACTABICHUS O 3apOXKICHUM XKU3HU. HayuHble TMIOTE3BI
BO3HMKHOBEHUSI JKM3HM Ha 3emuie. a0MOTeHe3 M TMaHCIepMus. XUMUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUYECKON 3BoIoMU. HayanbHbie 3Tarbl
ounonornyeckoi »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM M HX 3BOJIIOLUS.
@opMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam M nepuojaM. Karapxeil. Apxeickas u
mpotepo3oiickass dpel. llameo3olickas spa W €€ mNepUOABl: KEMOPHICKHUH,
OPJAOBUKCKHH, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYTOJIbHBIN, TTIEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepruoapl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaiiHo3oiickass »d2pa W €€ mNepuolbl: MNaJCOrCHOBBIM, HEOTC€HOBBIMH,
AHTPONOT€HOBBIN.



XapakTepuCTUKa KIUMAaTa U TE€OJIOTMYECKUX MNpoueccoB. OCHOBHBIE ATAIbI
ABOJIOLMM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil u
*KUBOTHBIX. [losiBIIEHUE, paclBET U BEBIMUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYecKOro MHpA KaK OTpaxkeHue 3BONONUU. (OCHOBHBIC
CHUCTEMATHUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTUS KaK HayKa. Pa3BuTue npeacTaBieHui o
MPOUCXOXKICHUN 4YeIOoBEeKa. MeTonbpl u3yueHusi aHTponoreHeza. CxoactBa
pa3nuyus 4eI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJTOKEHNE YETOBEKA.

JBroky1ue CHIIBI (bakTopsn) AHTPOIIOreHE3a. HacnencrBennas
U3MEHYMBOCTh U  €CTECTBEHHBIM oTOOp. OOmecTBeHHbIH 00pa3  KHU3HH,
U3TOTOBJICHUE OPYAUN TPyAa, MBILIJICHUE, PEUb.

OCHOBHBIE CTaIMM ¥ BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBeK
yMenbii, YemoBek npsaMoxondimud, YenoBek HeaHAEPTaIbCKUM, YeloBek
pasymHbIii. Haxoaku HCKOMaeMblX OCTaTKOB, BPEMs CYIIECTBOBaHHS, OOJaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPY/IUS.

YenoBeueckue pacbl. OcCHOBHbIE  OOJBIIME  pachbl:  €BPOINEOUIHAsS
(eBpasuiickas), HErpO-aBCTPAJIOUTHAS (sxBaTopHaNTbHAs), MOHTOJIOWTHAS
(a3maTcko-amMepuKaHCKasi). Ueptsl  OpHCHOCOOJEHHOCTH  MpeACTaBUTEEH
YEJIOBEUECKUX pac K YCJIOBUSM CYLIECTBOBaHUA. EIMHCTBO 4eIOBEUYECKHX pac.
Kputuka pacusma.

JdeMoHCTpanuu:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Taomumel 1 cxembl: «Bo3uukHoBeHne COIHEYHOW cucTeMb», «Pa3Burue
OpraHu4yeckoro Mupa», «PacturenpHass KieTka», <«JKuUBOTHasg  KJeTKa»,
«ITpokapuotnueckass kieTka», «CoBpeME€HHas CHCTEMa OpPraHHMYEeCKOro MHUpa»,
«CpaBHCHHE aHATOMHUYECKHX YEPT CTPOCHHUS YEIOBEKa W YEIIOBEKOOOPa3HBIX
00e3pssH», «OCHOBHBIC MeCTa TAJICOHTOJOTHMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJioBeKa», «/lpeBHeumue moan», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIIoBeYeCKHne pachi».

O6opynoBaHue: Mysbkn - «IIpoucxoxkaeHue — 4YesioBeKa» (GrocThI
aBCTPAJIONUTEKA, ITUTCKAHTPOINA, HEaHJCPTalblla, KPOMAHBOHIIA), CIICTIKH WU
M300paKEHUST KaMEHHBIX OpPYIUH IIEPBOOBITHOrO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebjia), TEOXpPOHOJOrHMYecKass Tabauna, Koulekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie 1 NpaKTHYeCKHEe PadOThI:

[IpakTuueckast padora Ne 1. «l3ydyeHue MCKOMAaEMbIX OCTATKOB PACTEHUU U
’)KMBOTHBIX B KOJUICKIIUSIX.



DKkcKypeust «DBOJIONUS OPTaHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WM KpacBeTUSCKHUI My3eii).

Tema 3. Opranu3msl U OKpYy Kaw0IIAs cpea.

DKOJIOTUS KaK HayKa. 3aJa4yd U pa3Jesbl SKOJIOTUH. MeToabl SKOJIOTHYECKUX
UCCIIEOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHHsA OpPraHU3MOB. BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonornyeckue (¢akrtopel. Knaccupukamuss 53KOJIOTMYECKUX (AKTOPOB:
abnoTuyeckue, OMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBUE HKOIOTHYECKUX
(aKTOpPOB Ha OPTraHU3MBI.

AbGuotrueckue (akToOpbl: CBET, TEMIIEpaTypa, BIaKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHM3MoB K  JIEMCTBUIO  aOMOTHYECKHX  (DaKTOpOB.
buonornveckue puTMel.

buornueckue (bakTopBHI. Buner OMOTHYECKHUX B3aMMO/ICVCTBUMU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero (gopmel. [lapasutusm, xoorneparus,
MyTyajau3M, KOMMEHCaIn3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HayeHue OMOTHUYECKUX B3aUMOJIEHCTBUU [UIsl CYIIECTBOBAHMS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH TnomyJisiuu. (OCHOBHBIE —IOKa3aTeln
NOMYJIALIMM: YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTbh, IPHUPOCT,
murpanus. [[nHaMuka 4ucI€HHOCTH MOMYJISUUN U €€ perysius.

JdeMoHCcTpanuu:

[Toptpetsl: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmuubr u cxemsl: kapta «[Ipupomnsie 30HbI 3emin», «Cpenbl 0OUTaHUS
opranu3moB», «®doronepuoanzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMyJISUuU HHOY30puu-Ty henbku», «Ilumessie nenmu».

JlabopaTopHble U NpaKkTH4ecKHe PadOThI:

Jlaboparopnas padota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOHUTaHUSI».

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIeyca».

[Tpaktrueckas padota Ne 2. «I[Tomcy€T MIIOTHOCTH MOMYJISAIIUNA PAa3HBIX BUIOB
pacTeHun».

Tema 4. CooOmecTBa 1 IKOJIOrH4eCKHE CHCTEMBbI.

CoobmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OuOIleHO3a: BUIOBAS,
MPOCTpAaHCTBEHHAs, Tpoduueckas (nwmeBas). Buasl-momuHaHTel. CBs3u B
OHOLIEHO3E.

Okonornveckue cucteMbl (9kocucteMmsl). IloHsTme 00 d3KocucTeMe W
ouoreoneHoze. @OYHKIUOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, peyleHTbl. KpyroBopoT BEMIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckre (muiIeBble) YPOBHH OKOCHCTEMBI. [IWMIEBbIE IEMH W CETH.
OcCHOBHbBIE TOKa3aTeIM SKOCHUCTEMBI. OuoMacca, MNPOAYKIHUA. IKOJOTHUYECKHUE
MUpaMUIBI.  TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3SKOCHCTEM:
YCTOMYUBOCTh, CaMOperyJysinus, pasButrue. CyKieccusi.

[IpuponHbIE PKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOIO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonorndeckoe u x03s5iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToumBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOr0 pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiisl, coctaB U CTPyKTypa
ouocepnr. JXKupoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHochepbl Kak
r1o0anbHON 2KOCHUCTEeMBbl. J[MHaMU4Yeckoe paBHOBecMe M oOOpaTHas CBs3b B
o6uocepe.

KpyroBopoTsl BeliecTB 1 OHOr€OXUMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoa,
a30t1a). 30HATLHOCTh OMOoCcdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B 6rochepe 3emiin. AHTpOTNIOreHHbIE U3MEHEHHs B Onocdepe.
['mob6anbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHue
O6nopazHooOpasusi Kak OCHOBAa YCTOHYMBOCTH Onocdeprl. OCHOBA paliMoHaIbHOTO
yOpaBJi€HUs TMPUPOAHBIMU pPECYpCaMHM MW HUX UCHOIb30BaHUE. JlocTikeHus
OHMOJIOTHHY U OXpaHa IPUPOJIBL.

JdeMoHCcTpanuu:

IToptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuier u cxemsbl. «llumesbie nenu», «buoneHO3: cOCTaB M CTPYKTypa,
«IIpuponubie coobmecTBa», «llenmn nuTanus», «IKOIOTHUYECKAs TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHMPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCWUCTBHUS Ha IpUpody», «Baxueimme WMCTOYHHUKH
3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaxkHeMIlasi COCTaBISIONIAs
ounocheprr», «DakTopsl aerpaganuu nouB», «[lapaukoBerii d3dhdexT», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHuss Oumocdeprbr», «OOmas crpykrypa Oumochepsr»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIH OdKpaH OuOChHEpHI»,
«KpyroBopoT yriiepona B Ouochepe», «KpyroBopot azota B IpupoIe».

OOGopyaoBaHue. MOACIb-aNMIUIMKAIMA «TUMUIHBIE OMOIEHO3BI», TrepOapuid
«PactuTenpHbIe CO00IIEeCTBa», KoJUuieKInu «buorieno3», «Bpeautenn BakHEUIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIbTYyp», TrepOapuu U KOJUIGKIMH pPACTEeHUH U
KUBOTHBIX, MPUHAJUICKAIINE K Pa3HbIM JKOJIOTMYECKUM TpYINaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepannu, M300pa)K€HUs OXPaHIEMbIX BHJIOB
pacTEHUN U JKUBOTHBIX.



IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHMA [TPOI'PAMMELBI 110
BNOJIOTN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBnuBalTCid TpeOOBaHUS K pe3yJibTaTam
OCBOCHHUs OOyYaloIMMHUCS TporpaMM  CpeaHero oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NIMYHOCTHBIX pe3ylbTAaTOB OCBOEHUs mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIUE COCTABJISIONINE. OCO3HAHUE OO0YYArOIUMUCST POCCUUCKOMN
rpakJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPEJCIICHUIO, HaJWyue MOTHUBAIlMM K OOY4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIIMN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1[IEHHOCTHO-CMBICJIIOBBIMUA YCTAaHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHUE SKOJIOTHYECKOTO  IPAaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH II€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pE3YJIbTATBl OCBOCHUA MpeaMeTa «broorus» HOCTUrarTCsS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOW JESITEIHBHOCTH B COOTBETCTBUHM C
TPAIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, TPHHATHIMH B OOIINECTBE MpaBWIaMH U HOpPMaMu
MOBEJIEHUSI W CIHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHWsS, CAaMOBOCHUTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3WLMM JUYHOCTH, NATPUOTU3MA,
YBAXXCHUS K 3aKOHY W MPABOIOPAJIKY, YEIOBEKY TPyJa U CTapIIEMY ITOKOJIEHHUIO,
B3aMMHOT'O0 YBa)KCHHS, OCEPEKHOTO OTHOIICHWS K KYJbTYPHOMY HACICAHI0 U
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, Tpupoae U
OKPY’KAIOIIEH Cpee.

JIngHOCTHBIE pe3yNbTaThl OCBOSHHS YydeOHOro mpeamera «buomorusa»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAIOITUXCS PYKOBOACTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHUCHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOCKICHUH, COOTBETCTBYIOIIHX
TPAJAMIIMOHHBIM IIEHHOCTSAM POCCHUCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U OMbITA AEATEIBHOCTH B MPOIECCE PEaM3alMid OCHOBHBIX HAIlPaBICHUUN
BOCITUTATEJIBHOMN JIESTEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaskIaHCKOT0 BOCTIMTAHUS .

c(hopMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK O0YYaIOIIEToCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIECTRa,;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB U OO0S3aHHOCTEH, yBaKEHHE
3aKOHA W TIPaBOIOPSJIKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHHHU
y4eOHBIX MPOCKTOB, PEIICHUU y4YEOHBIX W TMO3HABATENbHBIX 3aJlay, BBIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBSACHSITH €€;

YMEHUE YUYUTHIBAaTh B CBOMX JEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMAIbHBIM MOJOKESHUEM,

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOI'O BBIMNOJHEHUA
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEIBCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHNS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUA:

c(hopMUPOBAaHHOCTH POCCUUCKOU Ipa)XJIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HapoOAy, YYBCTBAa OTBETCTBEHHOCTH II€pe.l
Ponunou, ropmoctu 3a cBOM Kpau, cBOO PoauHy, CBOM S3bIK W KYJBTYpY,
MPOIIIOE M HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUIO U TTaMSITHUKAM MPUPOJIBI,
JTOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E,

CIIOCOOHOCTh OIICHMBATh BKJIAJT POCCHUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWOJOTHHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B ITIO3HAHWUU 3aKOHOB
IIPUPO/IBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO OOIIECTRa,

uieiHas yOexxI€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI .

OCO3HAaHME TYXOBHBIX IIEHHOCTEH POCCUMCKOr0 HApO/Ia,;

c(hopMHUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHHS,

CITOCOOHOCTh OIICHWBATh CHTYAIMI0 M IMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTEINSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHS IEHHOCTEM CEMEWHOM KWU3HHM B COOTBETCTBUM C
TpaauusMHu Hapo10B Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas ICTETHKY ObITa, HaAy4YHOTO M
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHUH,



IIOHUMAHUE IMOLMOHAIIBHOIO BO3JAECUCTBUSA )KUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOPMHPOBAHHS KYJIbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0JIArONOyYHS:

NOHMMAHUE U peanu3alus 30pOBOro0 M 0Oe3omacHoro obpaza KU3HU
(3mopoBoe  mHTaHWE, COONIOJICHWE T'UTMCHUYCCKUX MpaBUiI W HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisapHas Qunueckas
aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETCHTHOIO OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U MICUXHUYECKOMY 3]I0POBBIO;

MOHUMAHHUE I[EHHOCTU TMPaBUI WHIUBUAYAIBHOTO M  KOJUJICKTHBHOTO
0€30MacHOro MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TOCJICACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YHOTPEOICHHUS
AJIKOTOJIs1, HAPKOTHUKOB, KyPEHHSI);

6) TPy/10BOr0 BOCIIUTAHMA:

TOTOBHOCTH K TPY/1y, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHBHOM JIESITEIHLHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TaKYIO JE€STEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaMm npodecCHOHANbHON JESTEIHbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymed mnpodeccun U peaTr30BBIBAThH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHWIO W C€aMOOOpa3OBaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3KOJIOTHYECKOr0 BOCTIMTAHUSI:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K NPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CyIlleCTBOBaHUS;

MOBBIIIIEHUE YPOBHS JKOJIOTHYECKOW KYIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX IOCIEACTBUM ISt
OKPY’KAIOIIEH CPEBI;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJOTHUECKHX MpoOJeM W IMyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TMPH HW3YYCHUU OHOJIOTUH
3HaHWSI W YMEHHUS TPU pEHIeHUH MpoOJieM, CBS3aHHBIX C PalMOHATHHBIM
MPHUPOJIOTIONB30BaHUEM  (COOJIOJICHMEe  TPaBWJI  IOBEJICHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJIOB,
9KOCHCTEM, OHochepsl);



AKTUBHOE HENPUATHE JIEMCTBUM, MPUHOCAIIMX BpPEH  OKpPYKaAKOLIEH
MPUPOAHOU Cpejie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIC KOJOTHYCCKHUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX ACHCTBUN U MIPEIOTBpAIIaTh UX;

HAJIMYUE PAa3BUTOTO IKOJIOTHUECKOT'O MBIIIUICHHS, SKOJIOTHIECKON KYJIbTYpPHI,
OTbITa JeSATENBHOCTH AKOJIOTUIECKON HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MMM B TTO3HABATEIbHON, KOMMYHHUKATHBHON W COIMAILHON
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUECKON NEITEILHOCTH SKOJOTHUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI

c(OpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKON KYJIbTYpbl KaK CpEICTBa
B3aMMO/ICHCTBHS MY JIFOABMH U TIO3HAHUS MHPA,

NOHMMaHWe crenuukn OWONOTMM KaK HayKd, OCO3HaHUsA e€ poiu B
(GOpMHUpPOBAaHUYU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IICJIOCTHOTO
NPEJICTaBIICHUs 00 OKpY)KarolleM MHpE KaK O €AUHCTBE IMPHUPOJIbI, YeIOBEKA U
oOmIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpodsieM
COXpaHEeHUs TPUPOTHOTO PABHOBECHS,;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHUIM3AINU:
oOecrie4yeHus: HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIHOCOOHBIX  peIIaTh pPecCypCHble TPOoOJEeMBl  pPa3BUTHSA
YeJIOBEYECTBA, MTOMCKA MyTEH BBIXOJIA U3 II100aTbHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHWU OUOJOTUYECKUX 3HAHWUN B IEIAX
MOBBIIIEHUS OOIIeH KyJbTYphl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON rpaMOTHOCTU oOydaromuxcs, GopmMupyeMoit
MIPU U3y4eHUU OMOJIOTHH;

MOHWMAaHUE CYIIHOCTH METOJOB IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TOJyYaeMble 3HAHUSA I aHAIW3a W
OOBSICHEHHSI SIBICHUN OKPYKAIOMIETO MHUpPa W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOUCHHWS Ha OCHOBE HAy4dHBIX (AKTOB U
MMEIOIINXCS JJAHHBIX C TENBI0 TIOMYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIh30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus MpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUsX,

OCO3HAHHWE IIEHHOCTH HAYYHOW JIESTEIHLHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATENBCKYIO JACATEIHPHOCTh HHINBUIYATHHO U B TPYIIIIC;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUID U
caM000pa30BaHMIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW 1O OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3ybTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble 1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIMXCS
MEKIUCHIUIUTMHAPHBIC (MEKIPEIMETHbIC) OOIICHAYYHbIC MOHSATHS, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOM KapTHHBI MHUpPa M CHEHU(PUKY METONOB IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTHs, SBICHHE, MPOIECC,
CUCTEMa, Hay4dHbIi (akT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,

UCCIICJIOBaHNEe,  HAONIOJEHHWE,  HW3MEpPCHHE,  OKCIEPUMEHT W JIPYTuX),
YHHUBEpCalbHbIC yueOHbIe JeicTBUS (MO3HABATEIbHBIC, KOMMYHHKATHBHbBIC,
PEryJIATHBHBIE), o0ecIieynBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
IPAaMOTHOCTM W  COIMAJIBHOM KOMIETEHIIMH OOYy4YaroIIuXcs, CIOCOOHOCTh
oOyyJaromumxcs HCITOJIL30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKHUE 3HAHWA U yHHUBEpCaJbHbIE yuyeOHbIE JEHCTBHUS B
NIO3HABATEIbHOM U COLMAIILHON MTPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHUS MPOTPAMMbl CPEAHETO OOIIEro
0o0pa30oBaHusl OJKHBI OTPAXKaTh:

OBaanenune YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMU
AEeMCTBUAMU:

1) 6a30Bble JJOrHYeCKHe AeiHCTBHA:

CaMOCTOATENHFHO  (OPMYJIHPOBATH W aKTyaJlU3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cCMHTE3a, CpaBHEHUS, KIIaCCU(PUKAIINU, 0000IIEHNs), paCKPBIBATh CMBICIT
OHMOJIOTHYECKUX TOHATHH (BBIIEISATh UX XapaKTepHBbIC NMPU3HAKH, yCTaHABIMBAThH
CBSI3H C APYTHMH TTOHITHSMH);

ONpeneNaTh LeNu ACATEIbHOCTH, 3ajlaBasi NapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl ACSITEIbHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS ISl OOBSICHEHUS (DAKTOB W SIBICHHIMA
YKUBOW MPUPOJBI;

CTPOUTh JIOTHYECKUE pacCyXacHus (MHIYKTHBHBIC, JCIYKTUBHBIC, TI0
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaccMaTpPUBAEMBIX
ABJICHUSAX, (POPMYJIHPOBATH BHIBOBI U 3aKJIFOYECHUS;

MPUMEHSITh CXEMHO-MO/JICJIbHbIC cpeacTBa JUTSt peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B U3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaK)kKe  NPOTHBOPEYHMI  PAa3sHOrO  pOJA,  BBIABIACHHBIX B  Pa3IMYHBIX
UH(POPMAIIMOHHBIX UCTOYHUKAX

paspabarbiBaTh IUIAH PEIICHHS MPOOJEMBI ¢ YIETOM aHaaM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEITEIBHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB
IICIIIM, OICHMBATh PUCKHU MOCTIEACTBHH ACATEILHOCTH,

KOODIMHMPOBATh MW  BBIIOJHATH pabOTy B  YCIOBHSX  PEaibHOIO,
BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO B3aMMO/IECHCTBHS,;

pasBUBaTh KPEATHBHOE MBIIIIJICHHE TIPU PEIIEHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJICTh HaBBIKAMH Y4eOHO-HUCCIIEI0BATEILCKON U IPOEKTHOM JEATEIbHOCTH,
HAaBBIKAMH  pa3pelieHds mpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEILHOMY IIOMCKY METOOB PELICHMs MPAKTHYECKUX 3a1ad, IPUMEHEHUIO
Pas3IMYHBIX METOIOB IIO3HAHUS;

UCIIOJIb30BaTh Pa3IHYHbIE BHIbI JIEATEILHOCTH II0 IOJYYECHHIO HOBOTO
3HAHHUS, €ro HHTEpPIpETAlMH, NIPeoOpa3oBaHUI0 W NPUMEHEHHIO B y4eOHBIX
CUTYyallHsX, B TOM YHCJIE [P CO3JaHUU YI€OHBIX M COUAIBHBIX IPOEKTOB;

(GOpMHUpPOBATH HAYYHBINA THUI MBIIUICHHS, BIAJACTh HAYYHONH TEPMUHOJIOTHEH,
KJTFOYEBBIMH TTOHATHSIMH ¥ METO/IaMH;

CTaBUTh © (OPMYIHPOBaTh COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOM
NEATENILHOCTH M KHU3HEHHBIX CUTYAIUsX;

BBIBJIATH TPHUYHMHHO-CJICJCTBEHHBIC CBSA3M M aKTyalM3UpOBaTh 3ajady,
BBIZIBUTaTh THIIOTE3y €€ pEIIeHHs], HaXOJWTh apryMEHTHI Ul J10Ka3aTeIbCTBA
CBOMX YTBEPXKJICHHH, 3a/1aBaTh IapaMeTPhbl U KPUTCPHH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBIC B XOJ€ pEIICHUS 3aJauyd  pe3ysIbTaThl,
KPUTHUYECKH OLICHMBATH WX JOCTOBEPHOCTH, MPOTHO3MPOBATh H3MCHEHHE B HOBBIX
YCIIOBHUSX;

71aBaTh OLICHKY HOBBIM CHTYyallMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IICJICHANPABICHHBIA MOMCK IMEpPeHOCa CPEACTB U CHOCOOOB
JeWCTBUS B MPO(ECCHOHATBHYIO CPEY;

yMeTh TEPCHOCUTh 3HAHWSA B TO3HABATCIBHYIO M MPAKTUYECKYIO 00JacTh
KHU3HECATEIbHOCTH;

yMeTh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTel;

BBIJIBUTATh HOBBIC WJCH, NpEJaraTh OPUTHHAIbHBIC MOAXOABI U PEIICHU,
CTaBUTh MPOOIEMBI U 3314, TOMYCKAIOIINE albTePHATHBHBIC PEIICHUS.

3) padora ¢ uHdopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(pOpMaImu (TekcTe yueOHOTo
nocoOusi, HAyYHO-TIOMYJIAPHON  JHMTEpaTrype, OHWOJOTHYECKUX CIOBApPSAX M
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VMHTepHeTe), aHaIM3MpPOBATh



WH(OPMAITHIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHSI, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHBOPEUNUBOCTH,

(GbopMyTHpPOBATh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPU TIOUCKE H
otbope Ouonornueckoil MHMOpMaLUKM, HEOOXOAUMOM NJisi BBIMOTHEHUS YYEOHBIX
3anad;

NpPHOOPETaTh OMBIT HKCIIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCIOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTABICHHS
ouonornueckoit uHGopmaru (Cxembl, TpaduKH, JUarpaMmbl, TaOJUIbI, PUCYHKH
u JIpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpejacTBa mpu  paboTe ¢
OWoJOornYecKol HMH(POpPMANMEH: TPUMEHATh XHMHYECKHE, (Qu3nYecKkue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (DOpMyJibl, aOOpeBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh W IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHWYECKHE  CpPEACTBA
HaTJISTHOCTH;

BJQJCTh  HABBIKAMH  pAClO3HABaHWsS W 3allUThl  HWH(pOpMAaIuH,
MHGOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OByaieHUe YHMBePCAIbHBIMH KOMMYHMKATUBHBIMHU AeCTBUSIMM

1) o0mmenme:

OCYUIECTBISATH KOMMYHHUKAIIUH BO BCeX chepax >KM3HU, aKTUBHO y4acTBOBATh
B JUAJIOTe WM AMCKYCCHH IO CYIIECTBY OOCYXaaeMoi TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeJiaraeMoin
3a/lay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMHA APYTHUX YYACTHUKOB
JMAIoTa WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHHS, TOHMMATh 3HAYCHUE
COIIMANIbHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHTYaIluH,
YMETh CMATYATh KOH(IUKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMM OOIIECHUS U B3aUMOJCHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIICHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJBb30BaAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeIbHOCTD

MOHUMATh M HCIIONIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYaTbHOM
paboThHI MPHU pelIeHUH OHOTOTrMYeCKOM MpoOaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOICHCTBHS MIPHU PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX NEUCTBHHA C Y4ETOM OOMIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKIOTO YjeHA KOJUICKTHBA,



NpUHUMATh 1EJIU COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBAaTH U
KOOPJAUHUPOBATh JEUCTBUS IO €€ NOCTUKEHUIO. COCTABIIATH IUIaH JEHUCTBUH,
pacrpenensTh pojid C Y4€TOM MHEHHMM YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI,

OIICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
001U pe3yJIbTaT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBAaTh HJAEHM C TO3WIMM HOBH3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PaA3IMYHBIX
CUTYaIUsIX, IPOSIBISITh TBOPUYECTBO U BOOOpakeHNE, ObITh HMHUIIUATHUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PeryJsTUBHBIMH AeiiCTBUSIMH:

1) camoopraHu3amms:

UCIIOJIh30BaTh OWOJIOTHYECKUE 3HAHWSI I BBISBICHHS MPOOJIIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIHSIX;

BBHIOMpaTh HAa OCHOBE OWMOJOTMYECKUX 3HAHWHN I1I€JIEBbIE W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBMSX M IMOCTYINKAaX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYLIECTBIISATh IT03HABATEIBHYIO JESATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTebHON
NEATEIIbHOCTH U JKU3HEHHBIX CUTYALUSX;

CaMOCTOATENFHO COCTABJIATh IUIAaH pElIeHus NpodsieMbl ¢ Y4EToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOUYTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIA;

JieNaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEeLICHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW DJPYAWIIUU B
pa3HbIX O00JIACTAX 3HAHWW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LETSIM;

BJIQJCTh HABBIKAMHU  TO3HABAaTEIbHOW  pedIeKCMM  Kak  OCO3HAHHS
COBEpIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HMX PE3YJbTATOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI peIeKCUH [JIsl OLICHKU CUTyaluu, BbIOOpa
BEPHOT'O PEUICHHS;

YMETh OLIEHMBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PELIEHUS MO HUX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJbTaToB
NEATENbHOCTH;

3) npuHsTHE CeOST ¥ IPYTUX:

OpUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeJoBeKa.

NPEJMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ynbTaThl OocBOocHHMS Tporpammbl COO 1o Owojoruu Ha
0a30BOM ypOBHE BKIIIOYAIOT crieludrueckue it yaeOHOro npeamera « buomorus»
HAyYHBIC 3HAHUS, YMCHHUS U CIOCOOBI JICHCTBUI 1O OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO IMOJIYYECHUIO HOBOTO 3HAHMS U
NPUMCHCHHUIO 3HAHUH B PA3JIMUHBIX YYEOHBIX CHUTYaIlUAX, a TAKKE B PCaNbHBIX
KU3HCHHBIX CHUTYallMsIX, CBSA3aHHBIX ¢ Owosorueii. B mporpamme mnpeameTHbIC
PE3yNbTATHI IPEICTABIICHBI IO T0JIaM 00yUYEeHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
KJlacce O KHBI OTPAXKaTh!

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJU OUOJIOTUH B CHCTEME HAyYHOTO
3HAHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHON KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKIJIAJIE POCCHICKUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTHH, (PYHKIIHOHAIBHOU
IPaMOTHOCTH YeJIOBEKa I pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJEp)KaHHE OMOIIOTMYECKUX TEPMHUHOB U TOHSTHIA:
KHW3Hb, KJIETKa, OpraHu3M, Mera0oiau3M (0OMEH BEImECTB W NPEeBpaIICHHE
SHEPIrUH), TOMEOCTa3 (CaMOperyJIsIys), YPOBHEBAs OpPTaHU3AIMS KUBBIX CHUCTEM,
camMoBoCIIpou3BeieHue (PEnpOAYKIIHsI), HACIEICTBEHHOCTh, N3MEHYHUBOCTD, POCT U
pa3BUTHE;

YMEHHE W3JIaraTh OWOJIOTWYCCKUE TeopuH (KJIETOYHas, XPOMOCOMHa,
MyTallMOHHAs, IIEHTpaJbHAS JOTMa MOJICKYJISIpHOH Owonoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiosa) u ydenus (0 meHTpaXx MHOTOOOpasusi u
MIPOUCXOXKICHUST KyJIbTypHBIX pacteHuii H. V. BaBuioBa), onpenensiT TpaHUIIBI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BIIaJIETh METOJJAMU HAYYHOTO MMO3HAHUS B OMOJOTHU: HAOIIOICHUE U
OTMCAHWE JKUBBIX CHCTEM, IPOIIECCOB W SBJICHUM, OpPraHMU3aIusi W TPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEXIy WCCICIyEeMbIMH BEIMYMHAMH, OOBSICHCHHE TOTYyYEHHBIX



pEe3yJbTaTOB, WCIOJIB30BAHHBIX HAaYYHBIX MOHSATHUM, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB,;

yYMEHHUE BBIACISITH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX W MHOTOKIJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB. OOMEHA BEIECTB M IPEBpAICHUs] YHEPTUH B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOT0 W SHEpPreThyeckoro oOMEHa, XEeMOCHMHTEe3a, MUTO03a, Melo03a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHUS, HWHIWBHUAYaJbHOTO Pa3BUTHS OpraHu3Ma
(oHTOrCHE3);

yMEHUE TPUMEHATH TMOJYyYEHHbIE 3HAHUS V11 OOBSCHEHUS OUOJIOTUYECKHUX
MIPOIIECCOB W SIBJICHUM, ISl TMPUHSATUS MPAKTUYECKUX PEIICHUU B MOBCEIHEBHOMU
KU3HA C LEJIbl0 oOecrieyeHus: 0e30MacHOCTH CBOEro 370POBbS U 310POBBS
OKPY’KAIOIIUX JII0JIeH, COOJIIOICHUSI HOPM TPAaMOTHOT'O TIOBEJICHUS B OKPY>KarOIIeH
IPUPOJHON Cpejle, TMOHMMaHWE HEOOXOIMMOCTH HCIIOJIB30BAHUS JOCTHXKCHUN
COBpPEMEHHOM ounosoruu u OMOTEXHOJIOTUIA TUTSt palroHaILHOTO
IPUPOIOTIONH30BAHMUS,

YyMEHHUE pelniaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3ajJayd Ha MOHO- W
JTUTHOPUIHOE CKpEIMBAHWE, CIEIJIEHHOE HAaCIeI0BaHUE, COCTaBIISITh CXEMBbI
MOHOTHOPUIHOTO CKpEIIMBaHMS IS TpelICKa3aHus HacleIOBaHUS MPU3HAKOB Y
OpraHU3MOB,;

YMEHHUE BBINOIHATH JA0OpPATOPHBIE M MpakTUYecKue padoThl, COOIIOIAThH
paBuia mpu pabote ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYIO0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HHPOPMAILIUIO
OMOJIOTUYECKOTO  COJEp’KaHUs, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3InYHBIX UCTOYHUKOB (CpeICTBAa MacCOBOW MH(OPMAIIUHU, HAYYHO-TIOMYJIIPHBIC
MaTepHasbl), ITHYCCKUEC AaCICKThl COBPEMEHHBIX HCCIICJOBAHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMONOTHYEeCKyr0 MHPOPMAIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh IOHSITUIHBIN amnmapaT OHOJIOTHH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «buomorus» ¢ 11
Kjacce NOKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTH 3HAHUW O MECTE W POJU OUOJOTHH B CHCTEME HAYIHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpPa M HAYyYHOTO MHUPOBO33PEHHMS, O BKIIAJIE POCCUMCKUX H
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTWH, (PYHKIIMOHAIBHON
IPAaMOTHOCTHU YEJIOBEKA JJIsl PEIlICHUs] KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEpKaHUE OMOJIOTUYECKUX TEPMUHOB U TOHATHM:
BUJI, TIOMYJISANHUsS, TeHOMOH I, 3BOJIOIMS, JABIKYIINAE CHIbI ((DaKTOPHI) IBOJIOINH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKHE (DAKTOPHI,



DKOCHUCTEMA, TPOAYLEHTH, KOHCYMEHTBHI, PEAYLUEHTHI, IeMU MUTAHU,
AKOJIOTUYECKasl MUpaMuia, OuoreoneHos, onocdepa;

YMEHHE W3JaraTh OHWOJOTMYeCKHe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKAas TEOpHsS OBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apogpiieBoro cxoactea K. M. Bbapa, uepenoBaHus TJIaBHBIX HAIpPaBICHUU |
nyteit sBomormu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepnaackoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K YKHUBBIM CHCTEMaM,

yMEHHUE BIIaJIeTh METOJaMU HAYYHOT'O MO3HAHUS B OMOJOTHH. HAOIIOICHUE U
OTHMCAHUE JKMBBIX CUCTEM, IPOIECCOB U SIBJIICHWM, OpraHu3aius U MPOBEJCHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTA,  BBUIBM)KCHHE  THIOTE3bl,  BBISBJICHHC
3aBUCUMOCTH MEXIY HCCICIyEMbIMH BEIMYMHAMH, OOBSICHCHHE IOJTYyUYEHHBIX
pE3yNbTaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX TMOHSITHH, TEOpPUH W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIICIATH CYIICCTBCHHBIC IPU3HAKH CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, TMOIYJISAIHMA, MPOIYICHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTEOIIEHO30B M  JIKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB. HACJICICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTHYECKUX (PAKTOpPOB HA OPraHuU3MBbl, TEpeHoca
BEUIECTB M TIOTOKAa HSHEPrUM B HKOCHUCTEMAX, AHTPOMOTEHHBIX H3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMUYECKHUX
ITUKJIOB B Onocdepe;

yMEHHUE TMPUMEHSATH MOJTYYEHHBbIC 3HAHUS Ui OOBSICHEHHS] OMOJOTUYECKUX
MPOLIECCOB M SIBJICHWH, JUISl MPUHATHS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOMU
KU3HU C LEJIbl0 oOecrieyeHus: Oe30MacHOCTH CBOEro 3J0POBbS U 3I0POBBS
OKPYXKAIOIIUX JIIOEH, COOMI0OIEHNsI HOPM IPaMOTHOT'O TMOBEJICHUS B OKPY KarOIIeH
NPUPOJHON Ccpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHKCHUN
COBPEMEHHOW OMOJIOTUU ISl PAIIMOHATBLHOTO TIPUPO/IOIONIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/1aud, COCTABJISATh CXEMBI
MIEpPEeHOCa BEIIECTB ¥ SHEPTUU B IKOCHCTEMaXx (IIeTH MTUTAHHUS);

YMEHHUE BBINONHITH JTAOOPATOPHBIE M MpakTUYecKue paboThl, COOIIOIATH
mpaBwmiIa mpu paboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PY0BaHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIEp’KaHWs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOW MH(MOpMANNU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarpuBaTh  TJ0OAJTbHBICE  JKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHHE CO3/1aBaThb COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOIBLKUX HMCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosiunyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3iejioB H TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTI Kk Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIms 1 bubmmorexa [JOK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKUI COCTAB U CTPOEHUE KIIETKH 8 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHoOXeHMEe U UHAWBUyAIbHOE PAa3BUTHE bubnuoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE M U3MEHYNBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekuusi opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 Pesepatioe Bpens L https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 34 0 4



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

KoauuecTBo yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3aejioB H TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 1
IBOTIOUKOHHAA GHOTIOTHA o https://m.edsoo.ru/7f41cc74
9 Bo3HuUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 Opranu3Mbl ¥ OKpysKaromas cpeja S 1 https://m.edsoo.ru/7f41cc74
bu6mmorekxa [IOK
4 Coo011ecTBa M SKOJOTHIECKAE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
but6mmoreka [JOK
> Pesepaiioe Bpews 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 2.5



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

* Buosnorus. O6mas ouonorus, 10 knacc/ Cusornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O011iecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO «J[PODA»;

AxumonepHoe obmectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

A.A.Kupunenko. buonorus. Pa3nen «9Bontonus OpraHu4eckoro Mupa».
Teopust, TperrpoBouHbIe 3ananus. Jlernon, 2016r.

C.1.Konecnukos. buonorus. Paznen «3xkonorus». Teopust, TpeHUPOBOYHBIE
3aganus. Jlernon, 2016r.

B.C.PoxnoB. TemaTtnueckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX
pab6ot. buonorus. 11 knacc. Mockpa 2014r.

[IIBeroB. buomorust. O6mas 6uonorus 10-11 knmaccel. Mocksa. JIpoda.2012r.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

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

http://bio.1september.ru/urok/

http://ebio.ru/

edsoo.ru

myschool.edu.ru
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