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HOACHUTEJBHAS 3AIIMCKA

[Ipu pa3paboTke mnporpamMMmbl MO OHOJIOTUHM TEOPETUUYECKYIO OCHOBY IS
ONpezeNieHusT TOAXOAOB K (OPMUPOBAHMIO COIEpKAHHUS ydeOHOro mnpeaMmera
«buonorus» cocraBunu: KoHuenrtyanbHele nonoxkenus ProcC COO o
B3aMMOOOYCJIOBIIGHHOCTU  L€Jei, coaepxaHus, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
MPUHIMNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
oOmero o6OpasoBanust B Poccuiickoil ®epepanuu, a TakkKe IMOJOXKEHUS O
cnenuguke 6Moaoruu, €€ 3Ha4eHUU B TO3HAHUU >KMBOU MPUPOABI U 00ECIICUEHUH
CYLIECTBOBaHHUs 4YesioBedeckoro oodmiecTBa. CoOrlacHO Ha3BaHHBIM IOJIOKEHUSM,
orpezesieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu N1a&r npecTaBIeHUe O LEeNsix, 00 oOuelt cTpareruu
oOy4yeHusi, BOCIHUTAHMS W Pa3BUTHS OOYyYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera «buosnorusy», onpenenser o6s3aTeNbHOE NMPEAMETHOE COJEPIKaHUE, €ro
CTPYKTYpY, pacmpeieieHue Mo pasaeinaM M TemMaM, pPEKOMEHIYEeMYIO
MOCJIEIOBATEIbHOCTh M3YUEHHS y4eOHOro Marepuaia ¢ y4ETOM MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKH 0O0pa30BaTEeNIbHOTO MPOIECCa, BO3PACTHBIX
0COOCHHOCTEHN 00yJarOITUXCS.

B nporpaMmvMe mo OuomoruM Takke YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3ylbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOMN
JEeSTENbHOCTH/YUeOHBIX JIEUCTBUN OOYyYaIOIIUXCS IO OCBOEHHUIO COJEPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHMS.

B nporpamme no 6monoruu (10—11 kmaccel, 6a30BbIil YpOBEHB) peaii30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B M3y4yeHUU Ouonoruu, Onaromaps deMmy B Hei
IPOCMATPUBAETCA HANPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHHEM €CTECTBEHHO-HAy4YHOI'O MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTalUUi JTUYHOCTH, FKOJOTHYECKOTO MBIIUIEHUS, IPEACTABICHUI O 310pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOILIEHHWEM K OKpY’Kalollell NpUpOAHON cpene.
[ToaTomMy Hapsiny ¢ U3ydyeHUEM OOIIEOMONIOrHUECKUX TEOpUM, a TakkKe 3HAHUHU O
CTPOEHHH KUBBIX CUCTEM PA3HOIO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MporpamMme 1o OWOJIOTHHU YJEICHO BHHUMAHHE HCIIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEIHEBHOM JKU3HU ISl PELICHUS MPUKIIAIHBIX 3a]1a4, B
TOM 4YHUClIe: TPOPUIAKTHKH HACJIECICTBECHHBIX 3a00JIeBaHUI YeIOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYIBTUPOBAHUS, 000CHOBAHUS IKOJIOTUUYECKH 11eTIeCO00Pa3HOro
MIOBEJICHUSI B OKPYXKAIOIIEH NPUPOJHOW CpEAE, aHalu3a BIMUSHHS XO3AMCTBEHHOU
JEeSATENbHOCTH YEJIOBEKa Ha COCTOSIHUE MPHUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYewieHne BHUMaHUSA K TNPUKIAJHOM HANpPaBIEHHOCTH Y4e€OHOro IpeaMeTa
«buonorus» MNPOIUKTOBAHO HEOOXOAMMOCTBIO OOECIEYEeHUs] YCJIOBHM I



pelIeHrs OMHOW M3 aKTyaJlbHBIX 3aJ1a4 IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus,
KoTopasi mpeamnojaraeT (GopmupoBaHue Yy  OOydYarolIUXCsl  CIHOCOOHOCTH
aJanTUpPOBaTbCsl K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MHUpa.

buonoruss Ha ypoBHE cpenHero oO0IIero 0oOpa30BaHMs 3aHUMAET BaXKHOE
Mecto. OHa oOecneunBaeT (HopMUpOBaHUE y OOYYAIONIUXCS MPEIACTABICHUM O
HAay4YHOW KapTHHE MHUpa, paclIupseT u o000IIaeT 3HaHUS O XUBOM mpupone, eé
OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allMd M SBOJIIOLUHU, CO3JAET
yCIOBHUSL  JJisA: TIO3HAHUST  3aKOHOB  JKMUBOW  mpuponabl, (GHOPMHUPOBAHUS
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HaBBIKOB 370pOBOro M Oe3omacHoro oopasa
KU3HH, YKOJOTUUECKOTO MBIIIJICHUS, [ICHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOE
U YEJIOBEKY.

Bonbioe 3HaueHne 6MOIOrKs UMEeT TakKe JJIsl PeIIeHUs] BOCIIUTATENbHBIX U
pa3BHBAIONIMX  3aJa4  cpeaHero  oOmero  oOpa3oBaHUs,  COIMAIM3ALUU
oOyuatomuxcs. 3yyenue Ouonoruu obecrieunBaeT ycJIOBUS JUIsl GOPMUPOBAHUS
UHTCIICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX M  HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYphI, CIOCOOCTBYET HMHTETpali OHMOJOTUYECKUX 3HAHUU C
MPEACTABICHUSIMHA U3 JAPYTHX YYCOHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMUH
u reorpaduu. Ha3zBaHHbIE TONOXKEHUS O TMpeAHA3HAYEHUHM Y4YeOHOro MpeaMeTa
«buonorus» cOCTaBUJIM OCHOBY [UJIsl OMNPENEICHHUS TOAXOM0B K OTOOpYy H
CTPYKTYpPUPOBAHHUIO €ro CONEp)KaHMs, IMPEICTaBIEHHOT0 B TMPOrpaMMme IO
Ouosoruu.

Otb60p comepxkanusi yuyebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYHIECTBIEH C TO3UIUN KYyIbTYypOCOOOpPA3HOTO TOAXOMa, B COOTBETCTBUHU C
KOTOPBIM OO0yd4aroniuecs MOJKHBI OCBOMTH 3HAHWS M YMEHUS, 3HAUUMBbIE IS
dopMupoBaHus OOUIEH KyIbTYphl, OINPEACNAIONINE aJeKBAaTHOE IIOBEICHUE
YeJIOBeKa B OKPYXKAIOIIEH IMPUPOIHON cpene, BOCTPEOOBaHHBIC B IMOBCEIHEBHOM
KU3HU U TpaKTUYecKod nesTenbHOCTH. Ocoboe MECTo B ITOM CHUCTEME 3HAHH
3aHUMAIOT JIEMEHTHI COMEPIKAHMSI, KOTOPBIE CIYKaT OCHOBOM JUisi pOPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIONIUX  T'yMaHU3AIUH
Ouosornyeckoro 00pazoBaHuUsl.

CTpyKTypHpOBaHHE COAEpKaHHUS Y4eOHOro Marepuana B MPOrpaMme Mo
OMOJIOTUM OCYLIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHHs 3HAHUM 00
OTJIMYUTENBHBIX 0COOEHHOCTSIX KMBOM MPUPOABL, O €€ YPOBHEBOW OpraHU3alNu U
ABOJIIOIUU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJIEHBI CJIEIYIOIINE CoJlepkKaTelibHble JIMHUU: «bronorus kak Hayka. MeTobl
Hay4gHOTO TO3HaHUsS», «KieTka kak Owmomormueckas cuctemay, «OpraHu3M Kak



Oouonornueckas cucremay, «Crucrema M MHOTOOOpasue OpPraHUYECKOrOo MHUpPay,
«IBOJIOLUS )KUBOW TTPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3yuyenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOyYaIONIMMUCS  3HAHUSIMH O  CTPYKTYpHO-(DYHKIIMOHAJLHOU
OpraHu3allMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHUM
WCIIONIb30BaTh 3TH 3HAHUA JJIsl TPAMOTHBIX JEHWCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTuxeHue 1eau u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 6a3zoBomM
yYpOBHE 00ECTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/]1a4:

OCBOGHUE OOYYaIOIIMMUCA CHCTEMbI 3HAHUU O OHOJIOTMYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBuiIaxX, CIYXKaIlluX OCHOBOM
U1 (OPMUPOBAHUST TPEJACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAy4YHOI'O TMO3HAHUSI, CTPOCHUU, MHOTOO0OPa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPTaHU3AIMH, BHIJAIOIIUXCS OTKPBITHSX U COBPEMEHHBIX
HCCJIEIOBAaHUAX B OMOJIOTUH;

dbopmMupoBaHre y OOyYaloOIUXCS TO3HABATEIBbHBIX, WHTEIUICKTYaJbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B TPOIIECCE aHaIM3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTMHM HAy4YHBIX B3MJISIZOB, WJEH M TOAXOAOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIINH;

CTAHOBJEHHE Yy oOOydJaromuxcsi oOmel KyIbTypbl, (QYHKIIHOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHHU OOBSCHSITH U OIICHUBATDH SBICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOALI HAa OCHOBAaHWM 3HAHUM M OIBITA, IOJTYYECHHBIX TIPH
U3y4YeHUU OMOJIOTHH;

dbopmMupoBaHre Yy OOy4YalOmMMUXCSd YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTHYECKUX 3HAHWW B TIPAKTHYCCKOW JEATEIIBHOCTH 4YEJIOBEeKa, Pa3BHUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN M arpOOMOTEXHOJIOTHH;

BOCITUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHMBOMU
MIPUPOBI, HEOOXOAUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COONIOICHHS STHYSCKUX
HOPM IIpHY NMPOBEICHUN OUOJOTUYECKUX HUCCIICIOBAHUM;

OCO3HAaHHME IICHHOCTH OWOJOTHMYECKUX 3HAHWUK JUIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, I (POPMHUPOBAHKS HAYYHOTO MUPOBO33PCHUS;

IPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH MOCJIEACTBHUIM CBOEH NEATEIBHOCTH MO OTHOIICHHUIO K OKPY’KAIOIIeH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE H COOJIONEHHE Mep NPODUIAKTUKH
3a00JICBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanust «buonmorus», m3yudaemas Ha
0a30BOM YpOBHE, SIBIIICTCS OO0S3aTeIbHBIM YYEOHBIM IPEAMETOM, BXOISAIIAM B
COCTaB MpeaAMETHOM 00s1acTu «ECTeCTBEHHO-HAYUHBIE TIPEAMETHIY.



Jl1st u3yueHus 6uonoruu Ha 6a30BOM YpOBHE CPEAHEro 00IIero oopa3oBaHus
orBonuTcsa 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Heaeno), B 11 kmacce — 34
yaca (1 qyac B HEJIENI0).



COAEP) KAHUE OBYYEHUA
10 KVIACC

Tema 1. buosorust Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTUM ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIpYTUMH €CTECTBEHHBIMHM HayKamH, (pusocodpuei, 3TUKOM, SCTETUKOW U MPaBOM.
Ponb 6uonoruu B popMUpPOBaHUM COBPEMEHHOM HAaydHOU KapTUHBI Mupa. Cuctema
OMOJIOTrMYECKUX HayK.

Mertoabl TO3HAHUSI )KUBOM NPHUPOABI (HAOIIOIEHHE, SKCIIEPUMEHT, ONUCAaHUE,
U3MepeHue, Kiaccudukaius, MOACIUPOBAHUE, CTAaTUCTHYECKas o00paboTka
JAHHBIX ).

JdemoncTpanuu:

[Toprpetsr: Y. HJapsun, I. Menaens, H. K. Konsuos, x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTOIbI TO3HAHUS YKUBOW TTPUPOIBI.

JlaGopaTopHble U NpakTHYEeCKHEe PadoOThI:

[Ipaktuueckas padora Ne 1. «Vcmonb3oBaHHE pa3IMYHBIX METOAOB IIPH
U3YYCHUN OUOJIOTHYECKUX 0OHEKTOBY.

Tema 2. ’KuBble ccTeMbl M KX OPraHU3aLMs.

Xusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHust ouonoruu. OTaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOLBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHU OpraHU3aluy OUOCUCTEM :
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAaHEBbIM, OpPraHU3MEHHBIM, MONYJSIIAOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKHUI), OMOC(EpHBIH.

JdemMoncTpanuu:

Tabnumpl u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD».

O6opynoBanue: moaeas Mosekyisl JJHK.

Tema 3. XuMu4ecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKHM COCTaB KIETKA. XHWMHUYECKHE JJIEMEHTBI: MAaKPOAJIEMEHTBHI,
MHKpOJIEMEHTBL. Bona 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMKM BOABI M MHUHEpAJIbHBIX BelIeCTB B KkieTke. llommepkanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u cTpoeHne OeaKkoB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHnnmble 1 3aMEHUMBbIE aMUHOKHUCIOTBL. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU
CTPYKTYphl ~O€JIKOBOW MOJIEKYJbl (NE€pBUYHASA, BTOpUYHASA, TpETUYHAS U
YeTBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBOICTBa OenkoB. buonoruueckue
dyHKIHUH OETKOB.



®epMmeHThl — Ouonmoruyeckue karaiauzaropbl. CrpoeHue (epmeHTa:
aKTUBHBIM LIEHTp, cyOcTparHas crneuu@uuHoctb. KodepMmeHTbl. ButamuHsl.
Otnnyus (epMEHTOB OT HEOPTAHMYECKUX KaTalu3aTOPOB.

VYrneBoabl:  MoHOcaxapunbl  (TJIOKO3a, pubo3a U JI€30KCHpu003a),
aucaxapuabl  (caxaposa, JIakTo3a) W Mojucaxapuibl  (Kpaxmals, IJIMKOTEH,
HesuIon03a). buonornueckue GyHKIMU YIIIEBOAOB.

Jlunupael:  TpurMuepuasl, Gocpomunuasl, crepouasl. [uapoduibHO-
ruapodoOHble  cBoiicTBa. buonorundeckue ¢GyHkuuu naunugoB. CpaBHEHUE
YIJIEBO/IOB, OEJIKOB U JIMIHI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIeruHOBbIX KHcNOT. Ctpoenue u ¢pynkuuu JIHK. Crpoenne n gpynkuuu PHK.
Bunst PHK. AT®: crpoenue u GyHKIIUHA.

HuTtonorus — Hayka o kierke. Kinetounast Teopus — npuMep B3aUMOAECUCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUYEHHUSI KIETKH.

Knerka xak menoctHass >xuBas cuctema. OOmMe NTPU3HAKU KIIETOK:
3aMKHyTas HapyxHas mMeMOpana, mojiekynasl JIHK kak renermueckwmii ammapar,
cucTema CuHTe3a Oelka.

Tunbl KJIETOK: »JyKapuOTHUECcKas M MpokapuoTuueckas. OcoOeHHOCTH
CTpPOCHHUS TMpoKapuoTHdYecko kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTHUECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOW, JKUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHMKC, UX
¢yukiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHble opraHowabl kieTku: OIIC, ammapar Tombmkw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWABl KIETKU: MUTOXOHJIPUHU, TUIACTHUBI.
[Ipoucxoxxnenre MUTOXOHAPUM M TIacTud. Buaesl mmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, UEHTPHOIN, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMIOB KJIETKU. BKITFOueHUs.

Anpo — perynsaTopHelii neHTp kiaeTkd. CTpoeHue sapa: saepHas 000J04Ka,
KapuoIUIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEILIECTB B KIIETKE.

JeMoHcTpaUK:

[Toprpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «Pacnpenenenne XuMHUUYeCKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmumer u cxembl: «llepuogndeckas Tabmuiia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHune MoJIeKyibl Boabl», «brocunTe3 6enkay», «CTpoeHHe MOJIEKYIbl OeIKay,
«Ctpoenune depmenta», «Hyknennossie kuciothl. JTHK», «CtpoeHne Monekymbl



ATD», «CrpoeHne 3yKapuOTHYECKOW KIETKM», «CTpOEHHE YKUBOTHOM KIIETKH,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpOoeHHE NPOKAPUOTUUYECKON KIIETKUY,
«CTpoeHue szipa KIETKN», « YTIIEBOAbD, «JIUmuab».

O6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYIOBaHUE [UJIsi MPOBEICHHUS
HaOMIONECHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MHUKPOMNpenaparbl pacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlabopatopHast pabora Ne 1. «M3ydyeHue KaTaJUTHUYECKONM aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WK KaTaiaasbl)y.

JlabopatopHast pabora No 2. «M3yueHuwe CTpPOEHHUS KIETOK pAaCTCHHIA,
KUBOTHBIX M OaKkTepuil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTHCaHUE.

Tema 4. ’/KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Win MeTaboIu3M. AcCUMUIAIINS (TJTACTUYECKUM OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKud OOMEH) — JIB€ CTOPOHBI €IWHOTO Tpoliecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHUsS BEHIECTB M DHEPTUM B TMOHUMAaHUHU
MeTabonu3Ma.

Tunel oOMeHa BenecTB: aBTOTpOo(dHBIN U TeTepoTpodHBI. Ponb GpepmeHTOR B
oOMeHe BEeIlECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBass W TeMHOBas (a3pl ¢orocuHTe3a. Peakuuu
dotocunTesa. IpdekTuBHOCTh hoTOCHMHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeibl Ha (OTOCUHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOAYKTUBHOCTH Y KYIbTYPHBIX PACTEHHIA.

XeMOoCHHTEe3. XEeMOCUHTE3UPYIONIEe OaKTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PacierieHue BeIIecTB, BBIACICHHUE H
aKKYMYJIUPOBAaHHUE YHEPTUU B KJIETKE. JTallbl SHEpPreTudeckoro ooMeHa. [mukonms.
bpoxenne u ero Buabl. KucimopogHoe OKHUCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHOe dochopunupoBanue. IHPEKTUBHOCTL IHEPTETHUESCKOTO OOMEHA.

Peakniun wmarpuuHOro cuHre3a. l[enermueckas wuHdopmanus u JIHK.
Peanuzanus reHeTnyeckol wWH(pOpMANMM B KieTKe. [eHeTWYecKkuid KOI U €ro
cBoicTBa. Tpanckpunuus — Marpuusblii cuate3 PHK. Tpancnauus — Ouocunres
O0enmka. Otambl TpaHcmsuu. KoaupoBanue aMHHOKHCIOT. Pombs pubocom B
OouocuHTe3e OernKa.

Hexknerounsie popmbl xu3an — Bupycel. ctopus otkpeiTus Bupycos (. U.
NBanoBckwuii). OCOOEHHOCTH CTPOEHHMSI U SKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonedpunura yenoBeka (BUY) — Bo3Oynurens CIIN/a.



OO6OparHass ~ TpaHCKpumIus, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHEHHUs BUPYCHBIX 3a00JI€BaHU.

JdemoncTpauuu:

IToprpersr: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunbl nutanus», «Metabonuszm», «MUTOXOHAPHUSY,
«OHepreTudyeckuii oomen», «Xmnopomiact», «Potocunres», «Crtpoenue JIHK»,
«Ctpoenue u QyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», « €eHeTHYeCKUN Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIN/da,
6akrepuodaray, «Permkanus JTHK».

O6GopynoBanue: monenu-anmiaukanuu «Yasoenne JIHK u Tpanckpumnusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojaelb cTpyktypsl JTHK.

Tema 5. PazMHoOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UMK, WIM >KU3BHEHHBIM WK KieTku. MHTepdaza u MuUTO3.
[Ipormeccrl, mpotekatonue B uHTep(daze. Peruukanus — peakuusi MaTpu4HOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Hab0op — KapHOTHIIL.
JlurmonaHBIA W TAlUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIBI.
[uTonornyeckue OCHOBbI PAa3MHOKEHMSI W  HWHAMBUIYAJbHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murtosa. lIpoueccel, mpoucxoasuime Ha
Pa3HBIX CTAIUSAX MUTO3a. BUOIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — arorTo3.

dopMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe U 1moyioBoe. Bunbl 6ecnonoro
Pa3MHOXKEHHUA: JEJIEHUE HaJlBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHUE, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHWPOBAHHE
OpPraHMU3MOB, €r0 3HAUECHHE JJIs1 CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYHUS OT OECIIONOTO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, MpoUCXOsIIME Ha CTAAUSX MeEio3a.
IToBenenne xpomocom B Menosze. KpoccuHrosep. buonornueckuit cmbICa H
3HAYECHUE MEN03a.

['ametorene3 — mporecc 0Opa30BaHUSI TOJOBBIX KIETOK Y IKHUBOTHBIX.
[TormoBbIe Kene3bl: CeMEHHUKH W sSudHUKUA. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TraMeT (CHepMaro30ui, SHIEKIIeTKa) — CIEepMaToreHe3 W OBOICHES3.
OcoOeHHOCTH CTPOCHHUS SHIEKIETOK M CcHepMaro3ounoB. OII0A0TBOPEHHE.
[Taprenorenes.

NuauBuayansHoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuoreHe3). JTanbl SMOPHOHAIBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyasiuus, opradoreHes. lloctamOpuonanbHoe paszButTue. Tumbl
MOCTAMOPUOHAIILHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct u pasButme pacreHuil. OHTOr€HE3 LBETKOBOIO PACTEHHUs: CTPOECHUE
CEMEHHM, CTaJUN Pa3BUTHSL.

JdemoncTpanuu:

Tabmumbsr 1 cxeMbl: «DOpMbI  pPa3MHOXKEHHSI OpPraHU3MOBY», «J[BoitHOE
OIUIONOTBOPEHNE Y IIBETKOBBIX pacTeHUil», «BererarnBHoe pa3sMHOXKEHHE
pacteHuit», «Jlenenue kineTku Oakrepuit», «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsiii nmukin», «Pemmukanus IHK», «Mutosy,
«Mernosz», «IIpsiMmoe u HenpsAMoe pa3BUTHEY, «['aMEeTOreHe3 y MIIEKONIUTAIOIMIUX U
4yenoBeKka», « OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOIIL, MHUKPOIPENapaThl «CriepMaTo30u bl
MJIEKOIUTAIOIIETO», «SHIEKIeTKa MieKonuraromero», «KapuoknHes B KieTKax
KOpEIlKa JIyKa», MAarHUTHas MOJEJb-alIUIMKauus <«JlelieHne KIeTKu», MOJEIb
JHK, Monens meTada3HO XpOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHe PadoThI:

JlabopatopHast pabora Ne 3. «HabmrogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpOIIpENnaparax».

JlaGoparopnast pabora No 4. «UM3yueHue CTpOEHMs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpENapaTrax».

Tema 6. HaciiencTBEeHHOCTHh U HK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaun reHetuxku. Mcropust pa3Butus reHetuku. Poib nuromorun
U 3MOpHOJIOTUM B CTAHOBJIEHUU TEHETUKHU. BKIan poccHiiCKUX M 3apyOesKHBIX
yu4€HBIX B pa3BUTUE TEHETUKH. MeTonbl TEHETUKH (THOPUIOIOTHUYECKUH,
OUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETUYECKHI1). (OCHOBHBIE T€HETUYECKHUE
noHATHS. | eHeTuYecKass CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpPELIUBaHUM.

3aKOHOMEpPHOCTH HAaCIIEJOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE [. Menaenem.
MonoruOpuaHoe CKpelIMBaHWE. 3aKOH eAuHO0Opa3us THOPHIOB IEPBOIO
nokosieHust. [IpaBuno nomuHupoBaHus. 3aKOH paclleIuieHus npu3HakoB. ['umnoresa
yucTOThl ramer. [1oaHOoe U HermoMHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpeluBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEIOBAHMS
npu3HakoB.  [[uToreHeTMdeckue - OCHOBBI  JWTHOPHIHOTO  CKpEIIUBaHUS.
AHanusupymrouiee cKkpemmBanue. Vcrnonp30Banne aHANUM3UPYIOMIETO CKPEIIMBAHUS
U1 OTPEeNICHUs] TEHOTUIIA OCOOH.

CuermienHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuierieHHOMY
HACJIEIOBAHUIO TE€HOB. HapymeHune  cuemieHus TE€HOB B PE3YJbTare
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. | eHETUUECKHE KaPTBHI.



I'enetnka mosa. XpoMOCOMHOE OIpEAEICHUE Moja. AYTOCOMBI M TOJOBBIE
xpoMocombl. [omorameTrHsle © TeTeporameTHble oOpraHu3Mmbl. HacienoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BHibl N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEICTBCHHAS.
Poner  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOAU(UKAITMOHHON U3MEHYMBOCTU. BapualimoHHbIN psifi U BapuallMOHHAs KpUBasl.
Hopma peakuuu mnpusHaka. KolM4eCTBEHHbIE M KAU€CTBEHHBIE MPU3HAKU M UX
HopMa peakuuu. CBoMcTBa MOAU(DUKAITMOHHON U3MEHYMBOCTH.

HacnencTBenHasi, WM TEHOTUINHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJ0oBOM mpolecc — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa W mpu4rHbBl MyTaluii. MytareHabie (hakTopsl.
3aKOH TOMOJIOTHYECKUX PS0B B HacaeACTBeHHOM u3MenunBocty H. Y. BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YyeJIOBEKa: F'eHEaJIOTHYECKUM, OJTM3HEIIOBBIN, IIMTOTCHETUYECKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TE€HETUY €CKUIA. CoBpeMeHHOE onpeesieHue TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[M[]P-ananu3a. HacnenctBeHHnble 3a0o0lieBaHMsI 4YeJIOBEKAa: TEHHBbIE OOJE3HHU,
00JIe3HH C HACIEIACTBEHHOW MPEenpacroiioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIUIEBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPMIAKTUKN U JIEYCHUS] TeHETUUYECKUX
Oone3Hell. MenuKO-TeHETHYECKOE€ KOHCYJIBTUPOBAaHME. 3HAYEHUE METUIIMHCKOM
TEHETUKH B MIPEIOTBPAILICHUN U JICUCHUU T€HETHUECKUX 3a00JIeBAaHUN YEIIOBEKa.

JdemoncTpanuu:

[Toprpersl: I. Mengens, T. Mopran, 1. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Pecorckuii, H. . BaBuios.

TaOmumer u CXEMBI: «MoHoruOpuaHOE CKpEIIMBaHUE u ero
LIUTOTEHETUYECKAas] OCHOBa», «3aKOH pAaCIICIUICHUS M €ro LHUTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JurubpumHoe  cKpeluBaHUE»,
«IuTonoruueckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBAHU, «Meio3sy,
«B3anMonencTBue aJUIeNIbHBIX T€HOB», «le€HeTuueckue KapTbl PACTEHUI,
KUBOTHBIX U 4YeloBeka», «l'eHeTnka mnoyia», «3aKOHOMEPHOCTH HAacjeIO0BaHMUS,
CLUEIUIEHHOTO ¢ TnooM», «Kapuotunbel 4YenoBeka W JKUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanuonHas M3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropay, «['eHeTnka rpynn KpoBu», «MyTallMOHHAS U3MEHYHBOCTh.

O6opynoBanue: Mojenu-anmiaukanun «MOHOTHOPHUIHOE CKpEIUBaHUE,
«Henonnoe nomunHupoBanue», «JlurudbpunHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHUKpPOCKON U MHuKpornpenapar «lpo3zodpuna» (HOpMma, MyTaluH
(OpMBI KpBIIIBEB U OKpacKu Tena), repoapuil «I opox moceBHON.

JlaboparopHble 1 IpakKTHYEeCKUe PadoThI:

JlabopatopHast pabora No 5. «/3ydeHue pe3ynbTaroB MOHOTHOPHUIHOTO U
JUTHOPUAHOTO CKPELIMBAaHUs y IPO30(QUIbI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlabopatopHast pabota Ne 6. «3yueHue MoaupUKarmOHHON W3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsAla U BApUALIMOHHON KPUBOI».

JlabopatopHast pabora No 7. «AHanu3 MyTauuil y apo30Quiibl Ha TOTOBBIX
MUKpoOTMpenaparax».

[Ipaktuueckas pabora Ne 2. «CocraBieHue W aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak Hayka M IpouLecc. 3apoXkJACHHE CEJEKIUU U JOMECTHUKAIIHS.
VYyenne H. V. BaBunoBa o ieHTpax IpOUCXOXKIECHUS U MHOTOOOpa3usi KyJabTYPHBIX
pacteHuil. LleHTpBl NPOUCXOXKACHUS JTOMAIIHUX KUBOTHBIX. Copt, mOpona,
HITaMM.

CoBpeMeHHBbIE METO/IbI CeNeKIIMU. MaccoBbId U UHAMBUAYAJIbHBIN OTOOPHI B
CeJeKUMU pacTeHUM u KUBOTHBIX. OleHKa s3KcTepbepa. bauszkopoacTBeHHOE
ckpemBanue — HWHOpuAWHT. Ywucras mnuaus. CKpelMBaHUE YHUCTBHIX JIMHUI.
['eTeposuc, unu rubpunHas cuia. HeponcTBeHHOE CKpeluBaHUWE — ayTOPUIUHT.
Otnanénnas rtulOpuausanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
NOJIy4YeHUE MOJIUIUIONAOB. JIOCTMKEHUS CENEKIMU pAaCTeHHM, KUBOTHBIX H
MUKpPOOPTraHU3MOB.

buorexHosoruss Kak oTpacib NPOU3BOACTBA. ['€HHass WHXKEHEpHUs. OTambl
co3ganus pexomOunanTHoM JIHK w TpaHcreHHBIX opranm3mMoB. KierouHas
nxeHepus. Knerouneie KynbTypbl. MUKpPOKIOHAIBHOE PA3MHOXKECHUE PACTECHUM.
KiioHnpoBaHrne BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonmoruueckue U dthdeckue  mpobmembl. MO —  reHeTHYecKu
MOU(DHUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toprpersr: H. U. Basunos, 1. B. Muuypun, I. [I. Kapneuenko, M. .
HBaHOB.

Tabmumer 1 cxembl: kapra «lIeHTpbI TPOUCXOXKIEHUS W MHOTOOOpa3us
KYJIBTYpHBIX pacTeHui», «llopoasl moMalIHuX KUBOTHBIX», «CopTa KyJbTYypHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «PadoTel akagemuka M. @. MBanoBay,
«llomumnmonaus», «OObEKTbI OMOTEXHONOTUW», «KIeTouHble KYABTYpbl U
KJIOHHpOBaHue», «KOHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHUE: MYJISKU TJI0JJOB M KOPHEIUJIOAOB TUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlaboparopHble 1 IpakKTHYEeCKUe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KEHHMS CEJIEKUMU PACTEHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IUIEMECHHYO bepmy,
COPTOUCTIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE  XO3sCTBO, J1aboparopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoIIOLIMOHHAST OMOJIOTHS.

[IpeanochUiIki BO3HUKHOBEHHUS HSBOJIOIMOHHON TEOpUU. DBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHuE SBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHH U IPYTUX HaYK.

CBunerensctBa 53BOMIOLMU. [lajmeoHTONOrMYECKUE: MOCIEN0BATEIbHOCTD
MOSIBJICHUS BUJOB B TAJICOHTOJOTUYECKOW JIETOMHCH, TEPEeXOAHbIe (OPMHEL.
buoreorpaduueckue: cxoncTro u paznuuue ¢ayH U Gprop MaTepuKkoB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOACTBA W pas3iuuusg 5SMOpPHUOHOB pPa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
PYAMMEHTapHbIE OpTaHbl, araBU3MBbL. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BceX
OpraHu3MOB.

OpomtormonHas Teopus Y. JlapBuna. Ilpenmnocbulku BO3HHUKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CHJIBI 3BOJIOLMH BUIOB 10 JlapBuHY (HM30bITOYHOE
pa3sMHOXXEHHE TPU OTPAHHMUYEHHOCTH PECYpCOB, HEOMpeAeT€HHAass W3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus 3Boonuu (CTI) u €€ 0CHOBHBIE MTOJIOKEHUS.

MuxkponsBomtonus. [lomynsius kak eAMHUIA BUAA U 9BOTIOIUH.

JIBxymue cuibl ((hakTOphl) SBOJIOIUK BUAOB B Mpupojae. MyTalMOHHBIA
nporecc M KOMOWHATHBHAS W3MEHUYMBOCTH. [lomynsiiioHHBIE BOJMHBI U ApEud
reHoB. M3omsiusa u Murpanusi.

EctecTBeHHbIii 0TOOp — HampaBusomuil ¢Gakrop dSBomOIUU. DOpPMEI
€CTECTBEHHOI0 0TOOpA.

[TprcnocoONIEeHHOCTh OPraHU3MOB KaK pe3yabTaT dBOMIONUHU. [Ipumepsr
MPUCTIOCOOJICHHIA Y OPraHu3MOB. ApOoMOP(O3bI U UINOATANTAIIH.

Bun wu BumooOpazomanme. Kputepunm Buma. OcHOBHBIE  (QOPMBI
BUI000pa30BaHus: Teorpaduieckoe, IKOJIOTUIECKOE.

MakpoosBomtoniuisi.  DopMbl  dBOMONMK:  (prIIeTHYECKas, JUBEPreHTHAs,
KOHBEpIreHTHas1, napajuienbHas. HeoOparumMocTh 3BONIOLUU.

[IpoucxoxieHre OT HeCMeUHATU3UPOBAHHBIX MpenkoB. [Iporpeccupyromas
crienuaiu3anus. AnanTuBHas pagydaiys.

JdeMoHcTpanuu:



[loprpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mromnep, A. H. Cesepuios.
TaOnuipsl u cxembl: «Pa3BuTHEe OpraHUYECKOr0 MUpa Ha 3emiie», «3apOoIbIIIH

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OopbOBI  3a
cyuiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroo0pasue cOpTOB pacTEHUN»,
«MHoroo0Opa3zue [Opox  JKUBOTHBIXY, «ITomynsauumny, «MyranuoHnHas

U3MEHYUBOCTHY, «Apomopdo3b», «Haumoamantanuuy, «OOImas aereHepanus,
«/IBmxkymue cunbl sBomonuny, «Kapra-cxema wMapuipyra myrtemiecTBus Y.
HapBuHa», «bopbba 3a cymiectBoBaHue», «lIprcnocoOIEHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BuA000pa3oBaHue», « IKOJIOTUYECKOE BU000PA30BAHHE.

OGopynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMU OKPAaCKH,
HA0Op TUJIOOB M CeMsH, KoyeKius «lIpumepnl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MoOjeib «OCHOBHBIE HaIPaBJIEHUS JBOJIOIUN», O0BEMHAS MOJEIb
«CTpoeHMEe TOJIOBHOTO MO3Tra MO3BOHOYHBIX).

buoreorpaduueckass kapra wMwupa, KouieKiuus «DoOpMBl COXPAHHOCTH
WCKOIAEMbIX JKUBOTHBIX MW pacTeHUil», Moaenb anmiukamusa «llepexkpéct
XpOMOCOMY, BIaXHbI€ MpenapaThbl «Pa3BuTre HaCEKOMOTo», «Pa3BUTHE JSATYIIKWY,
Mukporpenapar «Jlpo3odpuna» (Hopma, mytanuu GOpMbl KPBUILEB U OKPACKH
TEna).

JlaGopaTopHble U NpakTHYeCKHe PpadoThI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOPGOIOTHUUECKOMY
KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «Onucanue MpUCHOCOOJICEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe M Pa3BUTHE )KU3HU Ha 3emure.

JloHay4yHbl€ TPEACTABICHHUS O 3apOXICHUM KU3HH. HaydHble THUIOTE3BI
BO3HUKHOBEHHS JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEepMHUA. XUMUYECKas
HBOMIONMS. AOWOTCHHBIM CHUHTE3 OPTraHWYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DOKCIEPUMEHTAJIBHOE MOATBEPKACHUE XUMHUYECKOU 3Boonu. HauanbHble 3Tamnsl
ounonorudeckoir 3omtonmu. ['unoreza PHK-mupa. ®@opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX 3BOJIOLUS.
®opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButre xu3Hu Ha 3emiie 1o 3pam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickasi 3pbl. llaneoszoiickas 3pa u €€ mepuoabl: KeMOPHICKUIA,
OPJIOBUKCKU, CUITYPUUCKHUH, TIEBOHCKUM, KAMEHHOYTOJIbHBIN, TTIEPMCKUH.

Me3o030iicKast 3pa U €€ NepUOAbl: TPUACOBBIM, IOPCKUN, METOBOM.

KaiiHo3oiickass 2pa ®u €€ mnepuoabl: NaJCOreHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIN.



XapaKkTepucTUKa KIMMara U TE€OJOTMYECKUX IporeccoB. OCHOBHBIE JTallbl
HBOJIIOLIMM PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApoMOp(oO3bl y paCTEHUU U
*UBOTHBIX. [[osBNEHNE, paclIBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro mupa Kak oOTpaxeHue dBoIonuu. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIOLMS YeJIOBEKA. AHTPOIIOJNOrUs Kak Hayka. Pa3BuTue nmpencraBieHui o
IIPOUCXOKJICHUHM 4YeJoBeKa. Meronbl u3y4yeHus aHTpororeHe3a. CxoxctBa u
pa3Inyus 4eJ0BEKA U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHHUE YEJIOBEKA.

JBuwxymue  cuibl  (pakTopbl) — aHTPOIOIeHe3a. HacnencTennas
U3MEHYUBOCTh M  €CTEeCTBEHHbIH o0TO0op. OOIecTBEeHHBIH 00pa3  KU3HH,
U3TrOTOBJIEHNE OPYJIHI TPyaa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBH 3BOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymensli, Yenosek npsamoxomsaummi, YeyloBek HeaHAEpTaIbCKuM, YeroBek
pasymHbld. Haxoaku HCKOmaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUSA, O0JIaCTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

Yenoseueckne pacbl. OCHOBHbIE  OONIBLIME  pachl:  €BPONCOUIHAS
(eBpasmiickas),  Herpo-aBCTpajoujiHas  (PKBaTOpHaibHas),  MOHTOJOHIHAS
(a3marcko-amepukaHckas).  UYepTbl ~ NPUCIIOCOOIEHHOCTH  MpeACTaBUTENCH
YEJIOBEUECKUX pPAC K YCIOBHUSIM CyIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdemoncTpanuu:

[Toptpetrsr: @. Penu, JI. Tlactep, A. Y. Onapun, C. Mwuiep, I. Opu, 4.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoJHEYHOM cHUCTEMBI», «Pa3BuTHE
opraHuyeckoro Mwupa», «PacturenpHas kietka», <« KuBOTHasg  KIETKay,
«IIpokapuornueckass kierka», «COBpeMEHHas CHCTEMa OpPraHUYECKOIO MHUpPay,
«CpaBHEHHE AHATOMHYECKHUX YEPT CTPOCHMS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJIOTHMUYECKMX  HaXOAOK  IPEIKOB
COBPEMEHHOIO 4esoBeKay», «/lpeBHeumme monu», «lpesBHue mronn», «llepBbie
COBPEMEHHBIE JTI0IN», «HeI0BEeYECKUe pachl».

O6GopynoBaHue: MYIISIKA «ITpoucxoxaeHne  YeI0BEKa» (OroCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTayblla, KPOMAHBOHIIA), CIEMKH WIH
M300paKEHUs KaMEHHBIX OpYIHd TIEPBOOBITHOTO 4YeNOBEKa (KaMHH-YOIIIEPHI,
pyouna, ckpebia), TeoXpoHolorhyeckas Tabnuna, Koulekuus «Dopmbl
COXPaHHOCTHU MCKOMAEMBbIX KUBOTHBIX U PACTEHUI.

JlabopaTropHble 1 NpakTHYeCKUE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3yyeHue mMcKomaeMbIX OCTATKOB PACTEHUN U
YKABOTHBIX B KOJUICKIIHASIX.



OKcKypcusi «IBOJIOLMS OpPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAUYECKUN My3eil).

Tema 3. OpranusMbl U OKpYsKaIIasi cpeaa.

OKosorus Kak Hayka. 3aJadd ¥ paszesbl KOJIOTrMUu. MeTonbl SKOJIOTHYECKUX
HCCIeN0BaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpensl oOWUTaHMSI OPraHMW3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, TOYBEHHAs,
BHYTPHOPraHU3MEHHAS.

Okonoruueckue ¢akropbl. Knaccudukanus 53KOIOrMUECKUX (PaKkTOpOB:
abuotuyeckue, OWOTHYECKHE U aHTpONOreHHble. JlelcTBHE HSKOJIOTHMUYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (akTopbl: CBET, TEMIEpaTypa, BIAKHOCTh. DoTonepuonusm.
[Ipucnocobnenust  OpraHM3MOB K  JCWCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornveckue puTMBbI.

buortnueckue (dakTophI. Buner OMOTHYECKUX B3aUMOJICVCTBUM:
KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, xoomneparus,
MyTyaiu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M,
HeUTpanmu3M. 3HaYeHUE OMOTUYECKUX B3aMMOACHCTBUN [UIsl CYIECTBOBAHMUS
OpraHU3MOB B MIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTepUCTHUKU Tnonyasiuud. (OCHOBHbIE IOKa3aTeNH
NOMYJSIIANA: YUCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPHUPOCT,
murpanus. J{lnHaMuka YuCI€HHOCTHU MONYIALNHN U €€ PEeTyIsLUs.

JdemoncTpanuu:

[Toprpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.

Tabnumpr u cxemsl: kapra «IIpupomgubie 30HBI 3emiu», «Cpeasl oOUTaHUS
opranu3moBy, «®Doronepuonusm», «llomymsimun», «3aKOHOMEPHOCTH poOcCTa
YUCIICHHOCTHU TOMYISIITNY HHPY30puu-Tyhenbkny, «[lumessie memmy.

JlaGopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUSI».

Jlaboparopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «Iloacu€t mIOTHOCTH MOMYJISUUNA pa3HbIX BUIOB
PaCTEHHI.

Tema 4. CooOmiecTBa M 3KOJOrH4eCKHE CHCTEMBI.

CoobmectBOo opranm3smMoB — OwuoneHo3. CTpyKTypbl OWOIlEHO3a: BUIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Dkosnornyeckue cucteMbl (3kocuctembl). lloHstue 00 »skocucreme u
OouoreoneHoze. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, peylieHThl. KpyroBopoT BeIeCTB U MOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckue (muiieBble) YpPOBHM 3KOCHCTeMbl. [lumieBble Lenu H CETH.
OcHOBHBIE TIOKa3aTeIM SKOCUCTEMBI: Ouomacca, MNPOAYKIUS. OKOJOTUYECKHE
NUpamMuabl: MPOAYKIMH, YHCIEHHOCTH, OuoMacchl. (CBONCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOpPEryIsiius, pa3Butue. Cykieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCUCTEMa XBOMHOIO
WM IIKPOKOJIIMCTBEHHOTO JIeca.

AHTpOINIOTeHHbIE ~ AKOCUCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornveckoe U X03s1IICTBEHHOE 3HAYEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak @akrtop ycrolunBoctu 3KocucteM. CoxpaHeHHe
OHMOJIOrHYeCcKoro pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Guocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouoceprl. Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOcTH Ouochepbl Kak
r100anpHOM SKOocUCTeMBbl. JlMHaAMu4eckoe paBHOBecHEe W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopots! BemiecTB 1 OMOT€OXMMHYECKHUE LMKl AJIEMEHTOB (yriiepoaa,
a3zoTa). 30HaJIbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTPOTIOTEHHbBIE H3MEHEHUS B Onocdepe.
[moGanbpHBIE SKOTOTUYECKHE TPOOTIEMBI.

CocyniectBoBaHue IPUPOABI u YEJI0BEUECTBA. CoxpaHnenue
O6unopa3zHooOpa3usi Kak OCHOBa yCTOWUMBOCTH Onocdeprl. OCHOBA PaIlOHAIBLHOTO
yIOPABICHUSI MPUPOJHBIMU pEeCcypcaMHM UM HUX HCIOJIb30BaHUE. JloCTHKEHHUS
OMOJIOTUYU U OXpaHa MPUPOJIHI.

JdemMoncTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanackuid.

Tabmuubl u cxembl: «IlumieBple menm», «bUOIEHO3: COCTAB U CTPYKTypay,
«IIpupognsie coobmecTBay, «llenmn nuraHus), «IKOIOTHUECKAs MHPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IMMUPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOMHOro  Jjeca», «buoneno3 BogoéMa», «ArpoleHod», «lIpumepHbie
AHTPOIIOTEHHBIC  BO3JACWUCTBUA Ha Ipupony», «BaxHellme HCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «IlouBa — BakHelIIasi coCTaBisrOUIas
ouocheps», «Dakropsl nerpamanuu mouBy, «llapaukoBsiii d3dhdexTy», «DakTopsl
paaNoOaKTUBHOTO 3arpsisHeHHsT Ouocdepr», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenune xu3HHm B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yrnepozaa B 6uocdepe», «KpyroBopor azota B IpupOIE».

O6opynoBaHue: Mojenb-ammIuKanus « TUMUYHbBIe OWOIIEHO3BI», TepOapwHii
«PactutenpHble cO00IIEeCTBaY», KoeKIuu «buorienos3y, «Bpeautenu BaKHEHUIINX
CEIIbCKOXO3SIUCTBEHHBIX KYJIBTYp», repOoapuu U KOJUIEKIIUU PACTEHHUI U )KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM rpynnam oaHoro Buja, Kpachas



kaura Poccuiickoii @enepauuu, M300pa’KeHUS OXPaHAEMbIX BHUJIOB PACTECHUH H
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIIBTATBI OCBOEHHA  IIPOITPAMMBLBI  I10
BUOJIOTMM1 HA  BA3OBOM  YPOBHE CPEIHEI'O  OBIIETO
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUA K pe3ylbraraM
OCBOGHHUSI  OOYyYalOIMMHUCS TporpaMM  cpefaHero  oOimiero  0Opa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YIBTAaTOB OCBOCHMS mpeamera «buomorus»
BBIZICJICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHUE OOYJArOUUMHUCS POCCHICKOM
rpakJaHCKOW UAEHTUYHOCTHA — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpEACICHUI0, HalMuyMe MOTHUBAIlMM K  OOydYeHHIO  OHOJIOTHH,
I[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIMNA Pa3BUTHS OMOJIOTHMYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCsl PYKOBOACTBOBATHCS B CBOEH
NEATEIBHOCTH 1IEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAaMM, MPUCYIIMMU CHUCTEME
Oouoyornueckoro oOpa3oBaHUS, HAJIMYHUE DKOJIOTHYECKOTO IPaBOCO3HAHMSI,
CITOCOOHOCTH CTAaBHUTh IIEJIH ¥ CTPOUTH KM3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3YNIBTaThl OCBOEHUS TpeaMeTa «bHOoJoTHs» JOCTUTAOTCS B
€IMHCTBE YyYeOHOW U BOCIUTATEIIBHOW [EATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUNCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE MpaBWJIaMH W HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHUS, CaMOBOCIMTAHUS H
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW TO3UIMKM JIMYHOCTH, MATPUOTHU3MA,
YBaKECHUSI K 3aKOHY M IPaBOIOPSJIKY, YEJIOBEKY TpyJda M CTapIlIeMy IMOKOJEHHUIO,
B3aMMHOTO YBa)KEHHUS, OCpPEKHOTO OTHOUICHUS K KYyJbTypHOMY HACIEAUI0 H
TpaAuIHAsIM MHOTOHAIMOHAIBLHOTO Hapoga Poccuiickorn deneparnuu, npupone u
OKPYXAIOIIEH cpenie.

JIM4HOCTHBIC PE3YyNIBTaThl OCBOCHHUS YydeOHOro mpenMera «buomorusy
JOJDKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTh 00YJarONIUXCS PYKOBOJCTBOBATHCS
chopMupoBaHHOH BHYTPEHHEH IMO3UIIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHUEHTAIIMN, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKJCHHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHICKOrO OOINECTBa, PACHIMPECHHUE >KU3HEHHOTO
ONBITA U ONbITA JACATEIBHOCTH B IMPOLECCE Pean3alid OCHOBHBIX HAIPaBICHUN
BOCITUTATEIIbHOM JI€SATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS

copMUPOBAaHHOCTH TPAKIAHCKOM MO3UIIMK O0YYaIONIETOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHUMCKOTO OOIIECTRA;



OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX TpaB U OO0S3aHHOCTEH, YBa)KEHUE
3aKOHA U MPABONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENBHOCTH TIPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUEOHBIX M TMO3HABATEJIHLHBIX 3a7au, BBHINOJIHEHUU
OMOJIOTUYECKUX IKCTICPUMEHTOB,;

CIIOCOOHOCTh  OMpPEACNISITh COOCTBEHHYIO TMO3MIIMI0 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBSICHSATH €€;

YMEHUE YUYUTHIBaTh B CBOUX JICUCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKJICHUSIMU, KYIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOLECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABATEIBbHBIX U HUCCIEAOBATEIBCKUX 3a/ad, YBaKUTEIHLHOTO
OTHOIIEHHUS K MHEHHUIO OIIMOHEHTOB MNpPH OOCYXKJIECHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPIKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTH POCCUMCKON IpakIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA,
YBaYKEHUSI K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonnHoM, ropaocTu
3a CBOM Kpal, cBOO PoauHy, CBOM SI3bIK M KYyJbTYpy, HPOLLJIOE W HACTOSALIEE
MHOTOHAllMOHAJIBHOTO Haponaa Poccuu;

LEHHOCTHOE OTHOILLIEHHE K MPUPOIHOMY HACJIEANI0 U MaMATHHKAM MPUPOABL,
NOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBIICHHUE U
pa3BUTHE OHMOJOTHH, TMOHUMAHUS 3HAUCHHA OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yOexJAEHHOCTh, TOTOBHOCTh K CIY)XCHHIO U 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CYIbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHUE TYXOBHBIX HEHHOCTEHW POCCUMCKOIO HApPOa;

c(hOopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCThH OIIEHHBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOSHUE YCTOWIUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJAUTEIISIM, CO3JAHUI0 CEMBHA HA OCHOBE
OCO3HAHHOI'O TIPUHATUA LEHHOCTEM CEMEMHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTETHYE€CKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasl ACTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTI0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOUICHUI;



IIOHUMAHUE 3MOLMOHAIIBHOTO BO3IEMCTBUSA KUBOM NIPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MIPOSIBIISITH KaY€CTBAa TBOPUYECKOM JIMUHOCTH;

5) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHUS KYJIBTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNmoJIyYns:

NOHUMAHUE W peaju3alus 37A0pOBOr0 M 0Oe30macHoro oOpasza >KU3HU
(3mo0poBo€  mUTaHUE, COONIIOAEHUE TUTMEHUYECKUX TMpaBUid U HOPM,
cOallaHCUPOBAHHBIM PEXUM 3aHATHUM UM OTIbIXa, peryiaspHas ¢u3ndeckKas
aKTUBHOCTB), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3J10POBBIO;

NMOHUMAHHUE I1IEHHOCTH TMPaBWI WHIWBUAYAJbHOTO U  KOJUIEKTHBHOTO
0€301acHOro MOBEJAEHUS B CUTYAIlUAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIONEH;

OCO3HAHME TIOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (ymoTpeOieHus
aJIKOTOJIsI, HAPKOTUKOB, KYpECHHUS);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTU MaCTEPCTBA, TPYNOII00UE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHHOCTH TEXHOJOTHMYECKOM W COIUAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBINIOJIHSTH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCuoHANbHON AESITeNIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOpP Oyaymiedl mnpodeccun U peaTu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0 W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HMU;

7) 3K0JIOTN4€eCKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH IIeJIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyILIEeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJIOTHYECKOW KYIBTYPHI: MPUOOPETEHUE OIBITA
IUIAHUPOBAaHUSA TIOCTYNKOB M OLEHKHM HX BO3MOXHBIX TOCIEICTBUU IS
OKPYXaIOIIEH CPEeIbL;

OCO3HaHWE TIO0ATHHOTO XapakTepa SKOJIOTHYECKUX MPOOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCTIONB30BaTh MPUOOpPETAEMbIE TPU H3YYCHUH OUOIOTHH
3HaHWSI W YMEHHUS TIpU PEIICHWH TPOOJIeM, CBSI3aHHBIX C PalUOHAIHHBIM
MPUPOAONONb30BaHUEM  (COOIOEHNE  MpaBW  TOBEJIECHHS B MPUPOJE,
HalpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HJKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCHCTEM, Onochepsl);



AKTUBHOE HENPUATHE JIEMCTBUM, IMPUHOCAIIUX BpPEH  OKPYKAIOIIECH
MPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJArompUSITHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX EUCTBUHN U MIPEAOTBpaIaTh UX;

HaJIMYUEe PAa3BUTOTO PKOJIOTUUYECKOTO MBIIUICHUS, KOJIOTHYECKON KYIbTYPHI,
OTbITa NEeSATeNTbHOCTU HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAaThCS MMHU B IO3HABATEIIbHON, KOMMYHHKATHBHOM W COIHUAIBHOU
MPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKON AEATEILHOCTU IKOJIOTMYECKOMN
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOIICCTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEJILCKOW KYJIBTYpPhl KaK CpEICTBa
B3aUMOJICCTBUS MEXTY JIOABMU U TTO3HAHUS MHPA;

NOHUMaHue crenupuku OWOJOTUM KaK HayKd, OCO3HaHuUs €€ pojiu B
(bopMHUPOBaHUHN PANMOHAIBHOTO HAYYHOTO MBIILUICHUS, CO3JaHUU I€JI0CTHOTO
npeacTaBieHuss 00 OKpyXKarolleM MUpe KaK O €IMHCTBE MPHUPOABI, YEIOBEKa M
oO1iecTBa, B TO3HAHWHM TPUPOAHBIX 3aKOHOMEPHOCTEW W pEIIeHUU mpodaeM
COXpaHEHHUsI IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJIi COBPEMEHHOW IMBUIIU3AIINHU:
oOecriedyeHns HOBOTO YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pEelIaTh  PEecypcHble  MpOOJEeMbl  pa3BUTHS
YeJIOBEYEeCTBa, NOMCKAa MyTel BBIXOJA U3 IOOAIBHBIX SKOJIOTHUYECKUX MPOoOsieM U
ofOecrieyeHus  mepexoma K  YCTOWYMBOMY  PAa3BUTHIO,  PAlMOHAIBHOMY
MCIIOJB30BaHUIO TIPUPOIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWMOJOTMYECKMX 3HAHUM B IENAX
MOBBIIEHUsI OOIIEeH KYyIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4YacTh (yHKIIMOHATHHOW TPAMOTHOCTH OOydaromuxcs, (popmupyemoit
MIPU U3y4YeHUN OMOJIOTUH;

NOHUMAaHHUE CYIIHOCTH METOAOB MO3HAHMUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM HCIIONb30BaTh I[IOJy4yaeMble 3HAHUS JUIsl aHalau3a |
OOBSICHEHUSI SBJICHUH OKPY)KAIOIIETO MHPA W MPOUCXOANIUX B HEM HM3MEHEHUH,
YMEHHUE JellaTh OOOCHOBAaHHBIE 3aKIIFOUYEHUST HAa OCHOBE HAy4yHBIX (AKTOB U
MMEIOIIUXCS TAHHBIX C LEJbIO MOJYYEHUS! JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIOJb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npoodsieM B peaabHbIX KU3HEHHBIX CUTYalIUSIX;

OCO3HAaHHME IIEHHOCTHU HAy4YHOU HESITENIbHOCTH, T'OTOBHOCTH OCYILIECTBISThH
MIPOEKTHYIO U KCCIIEI0BATEIBCKYIO AESATEIbHOCTh UHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTb K  HENPEPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHUU MO OHMOIOrUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3VYJIBTATBI

MeTtanpeaMeTHble pe3ysbTaTbl OCBOEHHMS y4eOHOoro mpenmera «buomnorus»
BKJIIOYAIOT: 3HAYUMble 711  (OPMHUPOBAHUS MHUPOBO33PEHUSI OOyUYaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAayYHbIE MOHATHS, OTPaKarolIue
[EJOCTHOCTh HAyYHOM KapTUHBI MHUpAa M CHEUM(PUKY METOAOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, dHEPIHUs, SBJIEHUE, MPOIIEeCC,
CUCTeMa, Hay4yHbIA (paKT, NPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

uccienoBaHue,  HAOJIONEHHWE,  U3MEpPEHUe,  JKCHEPUMEHT U JApPYTux),
yHUBEpCalbHbIE yueOHbIE JeWcTBUA (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,
PETYISATUBHBIE), oOecreynBaroIue dbopMupoBanue (GYHKIIMOHAIBHOM
IPaMOTHOCTH W  COLMAJIBHOM KOMIETEHIMHM OOYyYarolIuxcs, CHOCOOHOCTh
o0ydJarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHYCCKAE 3HAHMS W  yHUBEpPCAJbHBIC ydYeOHbIC JICHCTBHS B
M03HABATEJIbHON U COIIMAIIBHON MTPaKTUKE.

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHUS MPOTPAMMBI CpPEIHEro OOIIero
0o0pa3oBaHUs JOJKHBI OTPAXKATh:

Ogiagenne YHHBEpPCAJbHBIMH yueOHbIMH NM03HABaTeJIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbIe JJOrHYeCcKHe JeHCTBHUS:

CaMOCTOATENbHO  (opMynHpoBaTh U aKTyaJlU3UPOBaTh  MPOOIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

UCIIONB30BaTh TPU OCBOCHWUW 3HAHUW TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHanm3a, cuHTE3a, CpaBHEHUS, KiaccuduKauu, 0000IIEeHNs), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHIATHIA (BBIACIATh WX XapaKTEPHbIC MPHU3HAKH, YCTAaHABIUBAThH
CBSI3H C JIPYTUMU TIOHSITHSIMHU);

OTpEeAeNATh WENH JCATEIbHOCTH, 3ajaBas NapaMmeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YABTATHI ICSITEIBHOCTH C TTOCTABICHHBIMHU LIETISIMU;

UCTIONB30BaTh OMOOTUYECKHUE TIOHATHS I OObsICHEHUST (DAKTOB U SBICHUN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TIO
aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMaTPUBAEMBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOMIBI M 3aKIFOYCHHS;

MPUMEHSTh CXEMHO-MOJICITHHBIE cpenctBa IS pEeICTaBICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJIIOTHMUECKUX OOBEKTaxX, a



TaKke  TPOTHBOPEUYMI  Pa3HOTO  pONa,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palarheiBaTh MUIAH pEUIeHUs MPOOJEeMbl C YYETOM aHaIn3a UMEIOIINXCS
MaTepHUalIbHBIX U HEMaTePHAIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JEATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YIBTATOB
IIEJISIM, OIICHUBATh PUCKHU MOCIICICTBHIA IEITCILHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PAOOTY B YCIOBUSAX PEATBHOTO, BUPTYATHLHOTO
1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIUICHHUE MTPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE eHCTBHS:

BJIaJICTh HABBIKAMHU Y4eOHO-HUCCIIEI0BATEIBCKOW U MPOCKTHOM JNeATEIHLHOCTH,
HaBbIKAMU  pa3pemieHuss MpoOjeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METO/IOB PEIICHHS MPAKTUYCCKUX 3a]1a4, IPUMEHCHHUIO
Pa3IUYHBIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIC BHJIBI JEATEIBHOCTH I10 IOJYYCHHUIO HOBOTO
3HAaHMSI, €r0 HWHTEPIpeTaluy, MNpeoOpa3OBaHUIO M TPUMCHCHHIO B Y4YCOHBIX
CUTYaIUSX, B TOM YHCJIC ITPH CO3IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIH THIT MBIIUICHUS, BIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH TMOHATUSIMH U METO/IAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a/Jadd B 00pa30BaATEIBHOMU
NESTEIBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBA3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl [JIs J0Ka3aTelbCTBa
CBOMX YTBEPKJEHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS,

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJE€ PpEIICHUS 3aJa4d  PEe3yJbTaThl,
KPUTHUYECKU OIEHUBATh MX JOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIEHKY HOBBIM CHTYaIUsIM, OTICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IEJICHANPABICHHBIN TONCK TEPEeHOCa CPEeACTB W CIOCOO0B
JEHCTBUS B TPOPECCHOHAIBHYIO CPELY;

YMETh TIEPEHOCHUTHh 3HAHWS B TIO3HABATEIBHYIO M TPAKTHYECKYIO OO0IacTH
KU3HECATEIHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJIEHW, MpENaratb OPUTHHAIBHBIC MOIXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTCPHATUBHBIC PEIICHHS.

3) padora ¢ uHpopMaLUeN:

OpPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHUKAX MHPOPMAHH (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIONMYISIPHOW JHUTEpaType, OWOIOTHYECKUX CIOBApSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHaIU3UpPOBAThH



WH(OPMAIINIO PAa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, KPUTUIECKH OICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GOpMyIUpPOBATH 3aMPOCHl W MPUMEHATHh Pa3IMYHBIC METONIbI NPH TOUCKE U
otOope Ouonmorndecko MHMOpMALUU, HEOOXOMUMOW [Jisi BBIMOJHEHUS y4€OHBIX
3azady;

NpHOOpPETaTh OMBIT WCIHOJIB30BaHUS HWH()OPMAIITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPYy aKTUBHOTO MCIOJIL30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BhIOMpaTh  ONTHMAIBbHYIO  (OpPMY  TPEICTaBICHUS
Ouosnorudeckoi MHGopManuu (CXeMbl, TpaduKh, TUArpaMMbl, TaOIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B Ka4yeCTBE CpeACTBA NpH pabore ¢
Ouosnoruvyeckoii WHGOPMANMEH: TNPUMEHATh XUMHUYECKHE, (U3HYECKUE W
MaTeMaTH4YeCKUEe 3HAKH W CHUMBOJBI, (QopMyibl, abOpeBHarypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBBIBATH  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BIAJICTh ~ HABBIKAMW  pACIO3HABaHUS M 3alllUTBl  WHQOpMAIUH,
MH(GOPMAIIMOHHOM 0€30MaCHOCTH TUYHOCTH.

Ogi1aieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J1eCTBUAMM:

1) o6menue:

OCYHIECTBISTh KOMMYHHKAIIMU BO BCeX c(epax KU3HU, aKTUBHO Y4aCTBOBATH
B JMaJiore WIW JUCKYCCUU IO CYIIECTBY O0OCYXIaeMol TeMbl (yMEHHE 3aaBaTh
BOMPOCHI, BBICKa3bIBaTh CYXKJIEHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaracMoi
3a/layM, YUUTHIBaTh MHTEPECHl U COITACOBAHHOCTH IMO3UIIMKN JPYTUX YYaCTHUKOB
JAaJiora Wil JUCKYCCUH);

pacno3HaBaTh HeBepOalibHbIE CpEACTBa OOIICHUS, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYyaIui,
YMETh CMSTYaTh KOH(IIUKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOAMHU OOIIEHHUS W B3aUMOJICUCTBUS, TMOHUMATh
HaAMEPEHUS JAPYTUX JIOACH, MPOSBIATh YBAKHUTEIBHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU opme HopMyTUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPENICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MOHMMATh W WCIIOIH30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHIYaTHHOU
pabOThI TIPH PEIICHUH OMOJIOTHIECKON TTPOOIEMbI, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICUCTBUS MPHU PEIICHUN YIeOHOH 3a1a49u;

BBIOMpATh TEMAaTHUKy W METOIBl COBMECTHBIX JCHCTBUH ¢ yd4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEHN Ka)I0TO WICHA KOJJICKTHUBA;



NPUHUMATh [EJIU  COBMECTHOM  JEATENBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATH JEUCTBUSA II0 €€ HOCTUKEHUIO: COCTABJIATH IUIAH JEHCTBUM,
pacnpenensTh poiad C YYETOM MHEHUH YYAaCTHHMKOB, OOCYXIaTh pE3yabTaThbl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKJI0r0 yYaCTHUKA KOMaH/bl B OOIIHIA
pe3yAabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyararb HOBBIE TMPOEKTHI, OLEHUBaTh HWJAECH C TO3UIMU HOBH3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEAEHHUE B Pa3IUYHBIX
CUTYaIIUSX, IPOSBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh HHUIIUATHBHBIM.

OBj1aieHNe YHHBEPCAJIbHBIMHU PEryJIATHBHBIMHY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIONB30BaTh OMOJIOrMYECKUE 3HAHUS JJIA BBISBICHHS MpoOiaeM U uX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJEBble W CMBICIOBBIC
YCTAHOBKM B CBOMX JICMCTBHUSIX M MOCTYNKaxX IO OTHOILIECHUIO K >KUBOW MPHUPOJE,
CBOEMY 3[I0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATENIBHYIO NIE€SITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]aud B 00pa3oBaTeIbHOM
JNEATENIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOATETILHO ~ COCTAaBJATh IUIAH peHIeHUus MpoOJeMbl C  yu€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEAIOYTEHUH;

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacIIMpATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

JIeJIaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IMUPOKOW HPYAUIUU B
pa3HbIX O00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBINIATH CBOM 0OOpa3oBaTEeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIESAM;

BIAJICTh  HABbIKAMU  TIO3HABaTENIbHOW  peQUIeKCMM  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX NPOLECCOB, WX PE3YJIbTATOB U
OCHOBAaHHM, WCIOJB30BaTh NMPHUEMBI PEICKCUU IS OLICHKH CHUTYaIllMH, BbIOOpa
BEPHOTI'O PELICHUS;

YMETHh OLICHUBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PELICHHUS MO HUX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M apryMEHTBl JPYTUX IIPU AaHAJIU3€ pPE3yIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOsT M APYTrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJAOCTATKH U JTOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX I[pPU AaHAJIU3€ pPE3yIbTaTOB
NEATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYIHX HA OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMH IPYroro YeIoBeKa.

NHNPEAMETHBIE PE3VYJIBTATHBI

[IpenmeTHbie pesynbrathl ocBoeHHs mporpammbl COO mo Ouonoruud Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue s yueoHoro npeamera «buonorus»
HAy4YHBIC 3HAHHS, YMEHHUS U CIIOCOOBI ICUCTBUM MO OCBOCHMIO, HHTEPIPETALIUUA U
npeoOpa3oBaHUI0 3HAHUHN, BUABI JACATEILHOCTU IO TMOJYUYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTYyaIlUsX, a Tak)Ke B peasibHbIX
KU3HCHHBIX CHUTyaIUsX, CBSI3aHHBIX C Ouosorueid. B mporpamme mpenMeTHBIC
PE3YJIBTaThI MPEICTABICHBI 110 TOaM 00y4YCHUSI.

[IpenMeTHble pe3yiabTaThl OCBOCHHS yueOHoro mpeamera «buomorus» ¢ 10
KJacce NOMKHBI OTPaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIK OMOJIOTUU B CHCTEME HAYYHOTO
3HaHMUSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHON KapTHHBI MHpa W HAyYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUIICKHX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTUH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE paCKphIBaTh COAEpXKaHUE OMOJOTHYECKUX TEPMUHOB U TIOHSTHIA:
KU3Hb, KIJIETKa, OpraHusM, metabomu3m (0OMEH BEIIeCTB U MpEBpallCHHE
SHEPruu), TOMEOCTa3 (CaMOPETYISIUs), YPOBHEBAs OpraHU3allus XKUBBIX CUCTEM,
CaMOBOCHPOU3BEAECHUE (PENPOAYKIINS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OWOJOTrMYEecKUue Teopur (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpajibHAs JOorMa MOJEKYIsIpHOW Ouomorun), 3akoHbl (I
Menpnens, T. Moprana, H. M. BaBuiioBa) u y4yeHusi (0 eHTpax MHOrooOpasus u
MIPOUCXOXKJCHUS KyAbTypHbIX pactenuii H. WM. BaBunosa), onpenensite rpaHULbI
UX IPUMEHHUMOCTH K KUBBIM CUCTEMaM,;

yYMEHHUE BIAJE€Th METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTMU: HAONIIONCHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLECCOB M SBICHHI, OpraHu3alus U IMPOBEIACHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIJABUKEHUE  TUIOTE3bl,  BbISBICHHE
3aBUCUMOCTH MEXIY HCCIEIYyEMbIMU BEJIUYMHAMHU, OOBSICHEHUE IMOITYYEHHBIX



pE3YJIBTaTOB, WCIOJb30BAHHBIX HAYUHBIX MMOHSATUN, TEOPUHA U 3aKOHOB, YMEHUE
Jienarh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACISITh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
MpoLiecCOB: OOMEHa BELIECTB M MPEBpPALICHUSI SHEPIrUU B KIETKE, (POTOCUHTE3A,
IUIACTUYECKOTO M HJHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIONIOTBOPEHHUS, Pa3MHOXXEHUS, HMHAWUBUIYaJIbHOTO PAa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE TPUMEHATHh TMOJYYEHHBIC 3HAHUS ISl OOBSICHEHUS] OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUMN, ISl TPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1eJbl0 oOecreyeHus 0e30IacHOCTH CBOETO 370pOBbS U 310POBbs
OKPY KaIOIIUX JIOACH, COOTIONCHUSI HOPM I'PAaMOTHOTO TOBEJEHUS B OKPYXKAIOIIEH
OPUPOAHON Cpelie, TMOHUMaHHWE HEOOXOIMMOCTH WCIOIb30BaHUS JOCTHXKEHUM
COBpPEMEHHOMN ouosoruu u OMOTEXHOJIOTU I TUISt paIroHaIbLHOTO
PUPOIOTIOTB30BAHUS;

yMEHHE peliarb JJIeMEHTapHbIE TEHETHYECKHUE 3aJaud Ha MOHO- W
JTUTUOPHUIHOE CKpEIIMBaHWE, CIEIJICHHOE HacleOBaHUEe, COCTAaBISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMS JJIA TpEeACKa3aHusl HaCIeAOBaHUS MPHU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHITH JIa0OpaTOpHbIE M MPAaKTUYECKHEe paldoThl, COOIIONATH
npaBuja mpu pabote ¢ yueOHBIM U JTA00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTUYECKH OIEHHUBATh M HHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  CONIEpKaHMWs, BKIIOYAIOUIYIO0 TICEBAOHAyuYHbIE 3HAHUS U3
Pa3TUYHBIX MCTOYHUKOB (CPEICTBa MAcCOBOUM MH(MOpMAIINK, HAYYHO-TIOMYISPHBIC
MaTepualbl), ITUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHOJIOTHH,
MEIHIHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaThb COOCTBEHHbIC TMHCHbMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONIOTHYECKYI0 WH(DOPMAINIO U3 HECKOIBKHUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUIHBIN armapar OMOIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI ydueOHOTO Tpenmera «buonorus» ¢ 11
Kacce NOMKHBI OTPAXKATh:

c(hOopMHUPOBAaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME HAYyYHOTO
3HAHHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAayyYHOU KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHHMS, O BKIJIAJIE POCCUHUCKUX U
3apyOeKHBIX YyUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YeJIOBEKA JJIsl PEIlIeHHs] )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBATh COAECPKaHNE OMOJOTMUYECKUX TEPMUHOB U MOHATHI: BUI,
nonyysiuusi, reHOQOHJ, SBOJIOLMS, ABUXKYIIHE CHIbI ((PakTopbl) 3BOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, HKOJOTHYECKUE (HAKTOPHI,



DKOCHCTEMa, TMPOMYICHTHI, KOHCYMEHTBHI, PEAyLEHTHI, IIeMU  IUTaHUS,
AKOJIOTHYECKas MupamMua, ouoreoreHos, ouocdepa;

yMEHUE W3laratb OWONOTHYECKHuE Teopuu (dBOMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOpPUS DBOJIIONNN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimieBoro cxonactsa K. M. bospa, yepenoBaHus TIIIaBHBIX HAIpaBICHUH U
nyteit spomonuu A. H. CeeprioBa, yuenusi o 6uochepe B. M. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTMU: HAOIIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOIIECCOB W SBJICHUM, OpPraHM3aIusl W TIPOBEACHHUC
OMOJIOTHYECKOTO  OKCIICPUMEHTA,  BBIIBM)KCHHWE  THIOTE3bl,  BBHISBICHHC
3aBUCUMOCTH MEXJy HCCICIYEeMbIMA BEJIIMYUHAMH, OOBSICHCHHE ITONYYCHHBIX
pE3Y/IbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TIOHATHHA, TEOPHH M 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAaHUY TOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIJCIIATh CYIICCTBEHHBIC TPU3HAKA CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIMHA, TMPOAYIECHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTeOIIeHO30B M DJKOCHCTEM, OCOOCHHOCTH TMPOIECCOB: HACJECICTBEHHOU
U3MEHYHMBOCTH, €CTECTBEHHOTrO OTOOpa, BHUI000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYECKMX (DaKTOpPOB Ha OpPraHMU3MBbI, IEpEHOCA
BEIIECTB M TIOTOKAa HHEPIrUUM B HKOCUCTEMAxX, AHTPONOTEHHBIX HW3MEHEHUU B
HKOCHCTEMAaX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOTCOXUMHYECKUX
IIUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTh MONYyYEHHbIE 3HAHUSA JJI1 OOBSICHEHUS OMOIOTHMYECKUX
IPOIIECCOB U SIBICHUM, JUIsl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HA C I1eNbl0 oOecredyeHus 0e30MacHOCTH CBOETO 370pPOBbS U 3I10POBbS
OKPYKAIOIINX JTIONIEeH, COOTIONEHUST HOPM TPaMOTHOTO TOBEACHHS B OKPYKAIOIICH
OPUPOTHON cpefe, MOHMMAaHUE HEOOXOMMMOCTH HCIONb30BAHUS JOCTH)KCHUM
COBPEMEHHOW OMOJIOTUH ISl pallMOHATILHOTO MPUPOOTIOIB30BaAHUS;

YMEHHE peliarh IEMEHTapHbIE OMOJIOTHYECKUE 3a/1a4H, COCTABISATH CXEMBI
MEPEHOCA BEIIECTB U SHEPTUU B SKOCHUCTEMAaX (LIETTH TUTAHUS );

YMEHHE BBINOJHITH JIaA0OpAaTOPHBIE M TMPAKTUYECKHE pabOThl, COONIONATH
mpaBmiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIEHHWBATh M HHTEPIPETHPOBATH HUHPOPMAIUIO
OMOJOTUYECKOTO  CONEpKAHMS, BKIIOYAIONIYIO0 TICEBAOHAyYHbIE 3HAHUS U3
Pa3TUYHBIX MCTOYHUKOB (CPEICTBA MACCOBOUW MH(MOpPMAINK, HAYYHO-TIOMYISPHBIC
MaTepuaibl),  paccMaTpWBaTh  [IOOANBHBIE  DKOJOTHYECKHE  TIPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH TIO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO0371aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIC COOOIICHWSI,
000011ass OUONOrMYECKYI0 MHPOPMALMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
HCTIOJIb30BATh MTOHATUHHBIN arrapar Ouooruu.



TEMATHUYECKOE INIAHUPOBAHUE
10 KVIACC

HaumeHnoBaHue pa3iesioB U TeM

Ne i/t
NporpamMmbl KoanuecTBo yacoB



buonorus xax HayKa
’KuBbI€ CUCTEMEI U UX OopraHusanunsa

XHUMHUYECKHM COCTaB U CTPOCHHUC KIICTKH

}KI/IBHGI[GHTCJ'ILHO CTb KJICTKH

Bcero

KonTtpoJsbHbie
padoThbI

0.5

IMpakTHyecku
e padoTbI

0.5

bubanoreka [IOK
https://m.edso00.ru/7f41c292
bubanoreka [IOK
https://m.edso00.ru/7f41c292
bu6moreka IIOK
https://m.edso0.ru/7f41c292
bu6muoreka [IOK



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

Pa3mHOXEHHE U HHIUBHIyaTbHOE PA3BUTHE
OpPraHu3MOB

HacnencTBeHHOCTh M H3MEHUYMBOCTh
OpPraHW3MOB

Cenexiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

1.5

1.5

https://m.edso0.ru/7f41c292
bubmuoreka [IOK
https://m.edsoo.ru/7f41¢c292
bubmoreka [IOK
https://m.edsoo.ru/7f41¢c292
bubmoreka [IOK
https://m.edsoo.ru/7f41¢c292
bubmoreka [IOK
https://m.edsoo.ru/7f41¢c292



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 KIIACC

HaumenoBanue pasaesioB u

Ne i/
TeM NMPOrpaMmbl KoanuecTBo yacoB



OBOIIOIMOHHAS OUOJIOTHS

Bo3HukHOBEHHME M pa3BUTHE
JKA3HM Ha 3emiie

OpraHu3Mbl 1 OKpYyKaroIas
cpena

Bcero

KonTtpoubHbie
padoThbI

IIpakTHyeckue
padoThI

0.5

bubanoreka [IOK
https://m.edsoo.ru/7f4
lccr4

bubanoreka [IOK
https://m.edsoo.ru/7t4
lccr4

bubmuoreka [IOK
https://m.edsoo.ru/7f4



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

lcc74

bubnuoreka [IOK

Coo0011eCcTBa U DKOJIOTMYECKHE
9 1 0 https://m.edsoo.ru/7f4

CHUCTCMBI

lcc74

bubmoreka [IOK
PesepBHOE BpeMs 2 0 0 https://m.edsoo.ru/7f4

lcc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 2 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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Nen/m Tema ypoka
KoauuecTBo yacoB



buomnorus B cucreme HayK

Metoabl TO3HAHUS KUBOU MIPUPOJIBI.
[IpakTrueckas pabora Ne 1
«/Mcnonp30BaHNe pa3IMUHbIX METOJIOB TPU
W3y4EeHUU OMOJIOTHUECKUX OOBEKTOBY»
buonornueckue cucTemMsl, MPOLECCHl U UX
U3y4YeHHUE

Bcero

KonTtpoJubHble
padoThbI

[MpakTHyecku
e pabdoTbI

0.5

bubmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubanoreka [IOK
https://m.edso0.ru/863e6122

bubmuoreka [IOK
https://m.edso0.ru/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

10

11

12

13

14

15

XMUMHYECKUN cocTaB KJIeTKU. Boma u
MHHEpPAIbHBIE COJIA

benku. CocraB u crpoeHue 6eIKoB

depMeHThl — OHOJIOTHYECKHE
Katanm3aropsl. Jlaboparopuas pabora Ne 1
«M3yueHne KaTaIMTHIECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIa3bl WK
KaTasasbl)»

VYrneBoawl. JInnuael

Hyxnennoseie kucnotsl. ATD

I/ICTOpI/Iﬂ 1 METOABI U3YYCHHA KIICTKU.
Knerounas treopust

Krnetka xak 1enocTHas xuBasi cucreMa
CrpoeHne ryKapruOTHYECKON KIIETKH.
Jlabopatopnas pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTeHUM, )KUBOTHBIX,
rpu0oB 1 OaKTepuil MOl MUKPOCKOTIOM Ha
TOTOBBIX MUKpOTIpEernaparax u ux OnucaHue»

OOMEH BEIECTB WIH META00IN3M
doTocuHTEe3. XEMOCHHTER

DHepreTu4eckuii oOMeH

KuzHeHHbI UK KIeTKU. [leneHue KIeTKu.
Muro3. JIaboparopnas paborta Ne 3
«Habnronenne MuTO3a B KJI€TKaX KOHYMKA

0.5

0.5

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863e674e
bubmoreka [IOK
https://m.edso00.ru/863e6b72

bubmoreka [IOK
https://m.edsoo.ru/863e6b72

bubmoreka [IOK
https://m.eds00.ru/863e6870
bub6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢
bubmoreka [JOK
https://m.eds00.ru/863e6e88

bubmoreka IIOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubmoreka [IOK
https://m.edso00.ru/863e766¢
bubanoreka [IOK
https://m.edso00.ru/863e7c98
bubanoreka [IOK
https://m.edso0.ru/863e7aae

bubmuoreka [IOK
https://m.edsoo.ru/863e7dc4



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
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

16

17

18

19

20

21

22

23

24

25

26

KOpEIlIKa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTax»

buocunres 6enka. Peakius MmarpuaHOTO
CHHTE3a

Tpancnsanus — Onocunres 6enka. Kontpons
Y KOPPEKLMS 3HaHUN

Hexknerounsie GopMbl KU3HU — BUPYCHI

@opMBbI pa3MHOKEHUS OPTraHU3MOB

Metios

OO0pazoBaHue U Pa3BUTHE MTOJIOBBIX KIETOK.

OmnonorBopenue. Jlaboparoprast pabora No
4 «M3ydyeHue cTpoeHMs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpEraparax»

NunuBuayanbHOe pa3BUTHE OPraHU3MOB

I'eneTrka — Hayka O HACJIEACTBEHHOCTH U
W3MEHYHBOCTH

3aKOHOMEPHOCTH HaCJIeJOBAaHHS IPU3HAKOB.
MoHoruopuIHOe CKpeIBaHue
JurubpuiHoe ckpelBaHue. 3akoH
HE3aBUCHMOTO HACJICIOBaHMsI IPU3HAKOB
CuenuieHHO€ HacleI0BaHNE IPU3HAKOB.
JIaGoparopHas padota Ne 5 «3yuenue
pe3ynbTaToB MOHOTUOPUAHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(HUITbI
Ha FOTOBBIX MUKpOIpenaparax»

0.5

0.5

0.5

bubmoreka [IOK
https://m.edso0.ru/863e796e
bubmoreka [IOK
https://m.edso0.ru/863e796e
bubmoreka [IOK
https://m.eds00.ru/863e7540
bubmoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831¢e
bub6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

bubmoreka IIOK
https://m.edso0.ru/863e81b6

bub6moreka IIOK
https://m.edso00.ru/863e8436
bubmoreka [IOK
https://m.eds00.ru/863e86f2
bubmuoreka [IOK
https://m.edso00.ru/863e8878
bubaunoreka [IOK
https://m.edsoo.ru/863e89a4

bubmuoreka [IOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
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
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

27

28

29

30

31

32

33

34

I'enernka nmona. HacnenoBaHue npru3HaKoB,
CLICTVIEHHBIX C I10JIOM

N3menunBocTh. HenacnencrsenHas
M3MEHYUBOCTH. JIaboparopHas padora Ne 6.
Nzyuenne MmouprKannoHHOMN
W3MEHYMBOCTH, MIOCTPOCHUE BaAPUAITMOHHOTO
psilla ¥ BapUallMOHHOW KPUBOW»
HacnencrBeHHass "3MEHYMBOCTb.
Jlabopatopnas pabota Ne 7. «Ananu3
MYTaIui y 1po30¢uiIbl Ha TOTOBBIX
MHKpOIIpenaparax»

T'eneTnka uemoBeka

Oo6o0611eHne 0 TeMe «HacieacTBEHHOCTD U
W3MEHUYUBOCTH OPTaHU3MOBY». KOHTpOJIb

Cenekius Kak HayKa ¥ IIPOIIecc

Metoapl 1 10CTHKEHUS CEJIEKIIUN PAaCTCHUI
M KAUBOTHBIX

buorexnomorus xak OTpaciib IIPOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

1.5

0.5

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863e8c60

bubmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmoreka [IOK
https://m.edsoo.ru/863e8d78

bu6moreka IIOK
https://m.eds00.ru/863e9214
bubmoreka IIOK
https://m.eds00.ru/863e9214
bubmoreka [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Nen/m Tema ypoka
KoauuecTBo yacoB



DBOJIIONHS M METOBI €€ N3YUCHUS

Hctopus pa3BuTus npeacrabieHuit 0o
ABOJIIOLIMH

Mukpo3BOIOIHUS

[Tonmynsiuus Kak 3neMeHTapHas equHULA
BHJIa ¥ 3BomroINH. JIabopatopHas paboTa No
1 «CpaBHeHME BUOB 1O
MOP(OIOTHIECKOMY KPUTEPHIO»

Bcero

KonTpoJubHble
padoThbI

IpakTHyecku
e padoTbI

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863ea20e
bubanoreka [IOK
https://m.eds00.ru/863e9570
bubanoreka [IOK
https://m.edsoo.ru/863e9cle

bubmuoreka [IOK
https://m.edso0.ru/863e99c6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

10

11

12

13

14

15

16
17

JIBIOKyIIME CHITBI (3IeMEHTapHbIe (PaKTOPHI)
9BOJIIOLMH

EctectBenHslit 0T00p U €ro (opMbl

Pesynbrare! 3BoIOINN:
MIPHUCIIOCOOJICHHOCTh OPTaHU3MOB H
BH1000pazoBanue. JlabopatopHas padora Ne
2 «OnucaHue mpucroCcoOICHHOCTH
opranusMa H €€ OTHOCHTEILHOTO
Xapakrepa»

HampaBnenus u myTn Makpo3BOJIIOLHAN

Heo6parumocTts 3BOMIONNAN
Uctopus xxu3Hu Ha 3eMiie 1 METOJIbI €€
W3yYEHUS

['unoTe3bl MPOUCXOXKACHUS KU3HU HA 3eMJie

Pa3BuTue *u3HU Ha 3emMiie 1o 3pam U
nepuoaam

OcHOBHBIE ATAIlbI BOIIOIUN PACTUTEIHLHOTO
1 *KuBOTHOTO Mupa. [IpakTuueckas pabota
No 1 «M3ydyeHue nckomaemMbIx OCTaTKOB
PacTeHMIi U KUBOTHBIX B KOJUICKLIHSX)

CoBpemeHHast cucTeMa OPraHu4ecKoro MUpa
DBOJIONHS YeloBeKa (aHTPOTIOTEHE3)

JIBrokyiiue cuibl ((pakTopsl) aHTpONOTeHe3a
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UYenoseueckue pacsl U IPUPOIHbIE
aJlanTalyy 4eI0BeKa

O06o06mienue o TeMe «Bo3HUKHOBEHHE U
pa3BuTHE XU3HHU Ha 3emiie». KoHTpob
3HAHUM

DKoJIOTHS KaK HayKa

Cpenpl 00MTaHUS U IKOJIOTUYECKHE
(akTopsI

Abuotnyeckue pakropsl. JlaboparopHast
pabota Ne 3. «Mopdonorudeckue
0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
obutanusy. Jlabopatopuas padota Ne 4.
«BnusiHEE cBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIeyCay

buotnueckue pakTopbl

DKOJIOTUYECKUE XapaKTEPUCTHKU
nomymsiiuu. [Ipaktudeckas padora Ne 2
«[Toacy€T MIOTHOCTH MOMYNALUNA Pa3HBIX
BUJIOB PaCTEHUII»

Coo01ecTBa OpraHu3MOB — OHOIIEHO3

DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI)

OCHOBHBIE ITOKA3aTENIN YKOCUCTEMBI.
Dxojorudeckue nupamuabl. CBoicTBa
skocucteM. Cykueccust

[IpupoHbIe SKOCUCTEMBI
AHTPOTIOTEHHBIE YKOCHCTEMBI
buocdepa — mmobanpHas sKocucTeMa
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3emin
3aKOHOMEPHOCTH CYIIECTBOBAaHUS

31 onocdepsr

39 UYenosedecTBo B Ouochepe 3emim.
KoHTpomnp u koppekuus 3HaHUI

33 CocyuiecTBOBaHUE NPUPOABI U
YeJI0BeYeCTBa

34 O6061mmenne Temsl «CoobIiecTsa u

OKOJIOTHYCCKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

* buonorus, 10 knacc/ [laceunux B.B., Kamenckuit A.A., PyouoB A.M. u
npyrue /Ilox pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M3naTenbeTBo
«IIpocsenieHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyoros A.M. u
npyrue /Ilox pexn. Ilaceunuka B.B., AkunonepHoe o6uecTtBo «M3naTenbeTBo

«HpOCBCIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

[Taceunuk B.B., HIenog I'.I'., Edumora T.M. buonorus. Paboune mporpamMmmsr
"JIuaus xuzHu" . — M. : [Ipocsenienue, 2020.

[Taceunuk B.B., IIBenos I'.I"., Ebumora T.M. buonorus. [Toypounsie

paspadotku 10-11 xmacc. — M. : IIpocBemenue, 2020

MU PPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

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

http://www.bio.nature.ru

http://lwww.gbmt.ru/
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