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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke NporpaMmbl MO OHOJIOTMU TEOPETUUECKYID OCHOBY JJIf
OTIPEICICHHUS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUS Y4eOHOTO TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  I1I€JIeil, CoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MTOJIOXKEHUS 00 OOITUX MENISIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanu, a Tak)Ke MOJI0KEHUS O CIeIUpUKe
Ouonoruu, €€ 3HAYEHUHW B T[IO3HAHUM KUBOM MPUPOJABI U OOECICUCHUH
CYILIECTBOBAaHMSI YesoBeYecKOoro obmiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBICHUE O LeNx, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIONIUXCS CPEACTBAMU YU€OHOTO MpemeTa
«buonorusy, onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO IOCIEN0BAaTEIbHOCTD
M3Y4YEHUs] YUEOHOr0 MaTepuaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKH 00Opa30BaTEbHOIO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEMN
oOydJarommxcs.

B nporpamme o 610710THHN TaKKe YUUTHIBAIOTCA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dhopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUM OOyYarolmUXCSd MO0 OCBOCHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMN, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpEeKHBIM OTHOIIEHHUEM K OKpYKalollehd MPUPOIHON cpene.
[TosTOMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOCHHU >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHuclie: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
Ir€HETUYECKOT0 KOHCYJIbTUPOBAHUsI, 000CHOBAHUS YKOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUSA B OKPYKAIOWIEH MTPUPOIHON CpeAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbBHOCTH Y€JIOBEKA Ha COCTOSSHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHHS K TMPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBUM 1JIs PEIICHUS



OJIHOM M3 aKTyalbHBIX 334 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer GopMupoBaHre y oOy4aronIuxcsi ClOCOOHOCTH aJanTHUPOBAThCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XXHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOMIMUXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 000OLIaeT 3HAHUS O KUBOW MpHpoie, e
OTJIMYUTENBbHBIX TMPU3HAKaX — YpPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIS:  TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJIBLI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKW3HU, 9KOJOTUYECKOTO MBIIIJIEHHUS, ICHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUS UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydenne 0uosoruu odecnednBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX ©  HWHGOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HUHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MMPEAMETOB, B YACTHOCTHU, PU3UKU, XUMUU U
reorpaduu. Ha3paHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YEOHOro MpeaMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJAEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OHOJIOTHH.

Ot60p coxaepkanus yueOHOro npenmera «buomorus» Ha 0a30BOM YPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jd, B COOTBETCTBUHU C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOMTh 3HAHUS W yMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KYJIbTYphl, ONPECIAIONUE aJeKBaTHOE TOBEICHHE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TNpaKTUUYECKO AesiTreabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHThI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 171l (POpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUMX  T'yMaHM3AIluU
OMOJIOrMYecKoro oOpa3oBaHMUsL.

CTpyKTypupOBaHUE COAEpKaHUd Y4YEeOHOro MaTepualia B Hporpamme 1o
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJTIOIUHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npenmera «bromorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHbIe TUHUN: «bronorus kak Hayka. MeToabl
HAay4yHOTro ToO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOJIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.



[lenp m3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBHUH B OTHOIICHHMH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOIINX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaxX, CIyKallUX OCHOBOU
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJabTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUH U OTBITA, MTOTYYEHHBIX IPU U3YUCHUU
OMOJIOTHH;

dbopmMupoBaHue y O0OydYarONIUXCS YMEHUN WJUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIIBHOCTH YEOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEM, COOIOICHHUS dTHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMCEHECHHUE MTPUOOPETEHHBIX 3HAHUK U YMEHHUM B MIOBCEAHEBHOM JKU3HM IS
OLICHKH TMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIbHBIM yUE€OHBIM TPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBEeHHO-HAay4YHbIE PEIMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHuUs
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hexnento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pounb 6uonorun B hopMupoBaHHM COBPEMEHHOM HayuHOU KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCaHuE,
U3MEpeHHe, KiIacCU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, Jx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Vcrmosb30BaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ononoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIA.

JlemoHcTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOSJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHUHEpaJbHBIX BemlecTB B Kkierke. lloamepskanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBAa OenkoB. buonornueckue
byHKIIUN OEIKOB.



depMeHTbI — OMoJIoTUYeCKHe KaTain3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamubbl. Otiauyus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TII0K03a, pu003a U Je30KCUpu003a), Tucaxapuibl
(caxapo3a, JlakTo3a) MW TOJHMCaxapulbl (Kpaxmaji, TJUKOreH, EeJUII0I03a).
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuasl, crepouabl. [ 'uapoduIbHO-
ruapodobHble  cBoicTBA. buonornueckne QyHkumu JunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMeEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YyUEHUS KIETKH.

Krerka kak niejoctHas xuBas cuctrema. O0Iire npru3HaKy KJIETOK: 3aMKHYTast
HapykHas MemOpana, Moiekynbl JIHK kak reHermdeckuit ammapar, cuctema
CUHTe3a OeJka.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, ammapart ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoknenne MUTOXOHIApUM u TiacTuA. Bunmbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0YKa,
KapHoIlUia3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJIHK», «CtpoeHne MoseKysbl



ATDy», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKn», « Y IIeBOAb, «JIMmuas».

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UITK KaTajasbl)y.

JlabopatopHas pabora Ne 2. «lM3ydyeHue CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIUSA (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUd B MOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BeIleCTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunteza. dpdexTuBHOCTL PoToCcMHTE3a. 3HAUCHHE (HOTOCHUHTE3A JJIS KUZHU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HU Ha 3eMIIe.

DHepreTruecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTabl YHEPTeTUUECKOro oOMeHa. [ mukoums.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KieTKe. ['eHEeTWYeCKud KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunte3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMUSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduimra yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHasi ~ TpaHCKpuUIILMs, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel muTaHus, «Metabomnzmy, «MUTOXOHAPHUSIY,
«IHepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1IUKII, WM >KU3HEHHBIM LUK KieTku. MHTepdaza u MuUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
Jumiou HeIi W TarvlOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaauum mutosa. lIpoueccel, nmpoucxonsiiyre Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromTo3.

@DopMbI pa3sMHOXKEHHsI OPTaHU3MOB: Oecroyioe U 1moJjioBoe. Buapl Oecrionoro
Pa3MHOXXEHUS: JIeJICHWE HaJBO€, II0YKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €70 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. IIporecchl, mpoucxomsdiiue Ha CTaausix Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SUIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOCHMS SWIEKIETOK U crepMaTo30uaoB. OmogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOJjieHue, racTpyssinus, opradHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BnusHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOTO PACTECHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCTpauM:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOeHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JHK», «Mutos3y,
«Menosy», «llpsmoe n HenpsMoe pa3BuTHeE», «l'ameTroreHes y MIEKONUTAIOIUX U
4eJ0BeKa», «OCHOBHBIC CTAJIMU OHTOT'CHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOTpenapaThbl «CniepMaTo30uIbl
MJICKOITATAIOWIETOY, «SHIEKIIeTKa MIIEKONUTaromero», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp metada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpPEIIIKa JIyKa HAa TOTOBBIX MUKPOIPENApaTax.

JlaGoparopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOITIpeHapaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKHA. Ponb nuToioruun
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiIaa pOCCHUUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
IIUTOTCHETUYECKUM, MOJIEKYJIIPHO-TeHETHUUECKUM). (OCHOBHBIE TEHETUYECKUE
NMOHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICIOBAaHUS MPU3HAKOB, YCTAaHOBJIEHHbIE ['. MeHenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpa3usi TUOpPUIO0B MEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pacIlleIICHUs MPU3HAKOB. [ unoresa
YUCTOTHI TaMeT. [1oJIHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHOe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACIICIOBAHMS
npu3HakoB.  [luToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPEITMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o ciierieHHOMY
HAaCJICIOBAHUIO T€HOB. HapyiieHune ClenaeHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHbie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wWiM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEeHUYMBOCTU. MyTalnmoHHast u3MeHYnBOCTh. Kitaccudukaius MmyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u npuurHbel MyTauuid. MytareHHble (pakTOphI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumotun denoBeka. OCHOBHBIE METOIbl T€HETHKHU
4eJI0OBEKa: FeHeaIOTnYeCKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpemMeHHOE OIIPENICIICHNE IEeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHHbie 3a00JIcBaHUS dYEIIOBEKA: T'CHHBIC OOJIC3HHU,
00JIe3HU C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOI0 00pa3a XKU3HH, TUATHOCTUKHU, MPOPUIAKTUKA H JIEYEHUS T€HETUYECKUX
Oone3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUEHUE MEAMIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHYECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCcTpauu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuib! u cxembl: K MOHOTHOPHUIHOE CKPEILIMBAHKUE U €T0 IUTOT€HETUYECKAsI
OCHOBa», «3aKOH PACILEIJIEHUS U €70 HIUTOT€HETUYECKAsI OCHOBAY, «3aKOH YHCTOTHI
rameT», «Jurubpuanoe ckpenmBanue», «Llutomornyeckue 0CHOBbI TUTHOPUIHOTO
CKpeluBaHussy, «Menosy», «BzanmMoaencTeue aielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX U 4eJoBeKay, «[ eHeTnka moisa», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € MoJoM», «KapuoTumel yenoBeka W KMBOTHBIX),
«Buapl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpynn KpoBu», « MyTalinoHHAs HU3MEHYUBOCTDY.

O6opynoBanue: MojeNU-aMIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MmyTaruu Gopmbl
KPBUIbEB M OKPACKU Tela), repoapuii «I'opox moCeBHOM».



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHUE UM aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cestekuust opranuzMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexknys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBuinoBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHunii. LIeHTpbI MPONCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/bI CeIeKIUU. MacCOBBI U MHAMBUAYAIbHBIA OTOOPHI B
CEJICKLIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycnexu. MIcKkyCCTBEHHBIN MyTareHes U MoJly4eHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

bHOTEXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Krerounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruuyeckue M dtuyeckue  npobmemsl. MO - reHeruuecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpauuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «Otnanénnas rudpuausanusy, «Padotel akanemuka M. @. MiBaHoBay,
«llomumnongus», «OO0beKTHl OuoTexHOoNorUM», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHbie H MpaKTHYECKHE PA0OThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4acCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
TeopHst U €€ MeCcTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUM HA pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHHS BHUJOB B TAJICOHTOJOTHYECKONW JIETONMHUCH, TMEPEXOAHbIE (OPMBIL.
buoreorpadudeckue: cxoacTso u paznuure ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIMMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTel y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CWJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) SBOJIONUK BUAOB B Mpupojae. MyTallmoOHHBINA
npolecc U KOMOWHATHBHAs W3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpPraHU3MOB Kak pe3ylbTaT 3Bodtonuu. Ilpumeps
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UIHOATANTALH.

Bun wu  BugooOpazoBanue. Kputepunm Buzma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MaxkpoaBomorusi.  DPopMbl  ABONIONUU:  (usieTUYECKas, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxeHrue OT HecleuuaaTu3upoBaHHbIX MpenakoB. [Iporpeccupyromias
cnenuanu3anusa. AJanTuBHas paguarus.

JleMoHCcTpanum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuos.



Tabnuups! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro MuUpa Ha 3emiiey», «3apoIbIin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHHue», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtaumm», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BaAHHE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HA0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHUS SBOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@PoOpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepekpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue marymkmy,
Mukpornpenapar «Jlpozoduia» (Hopma, MyTauu GOpMbl KPbLIIBEB U OKPACKU TENA).

JlaGopaTopHblie ¥ NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCIEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUUECKON 3BOJIIOIMHY. HavyanbHble 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas spa u €€ TMepUOAbl: KEMOPUIICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me3o301cKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KIMMaTa M IeoJIOTMYeCKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*UBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



CucremMa OpraHMyYecKOro MHpa KaKk OTpaxkeHHe 3BOJOIUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3Butue mpeacTaBiieHH o
IIPOUCXOXKJIEHUN YeloBeKka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopsl) aHTpornoreHe3a. HacneactseHHass “3MEHUUBOCTD
U ecTeCTBeHHbIH 0TOOp. OOIIEeCTBEHHbIN 00pa3 >KWU3HU, M3TOTOBIECHUE OpPYAU
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmmni, YenoBek Heanaepranbckui, YemoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMS, 00JIaCcThb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANbHAs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckasi).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupbr u cxembl: «Bo3HukHOBeHHE COJNHEUHON cucTeMbl», «Pa3BuTue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OKOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblld, KPOMAaHbOHIIA), CJIENKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebia), TreoXpoHOJorHuYeckas TaOnuma, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Oprann3mMsbl 4 OKpYy:KawIiuas cpeaa.



OKOJIOTHS KAaK HayKa. 3aJ1a4i U pa3leiibl SKOJIOrMU. MeToIbl 9KOJIOTHYECKUX
UCCJIENOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]yILHAs, [TOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abuoTHueckue, OMOTMYECKHME U aHTPOIOTeHHbIE. JleMCTBHE HSKOJIOIMYECKHX
(aKkTOpOB HA OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMsl.

buotnueckue ¢akropsl. Buibl OnoTHYECKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepaunusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OHMOTHMYECKHMX B3aUMOJEUCTBHI i1 CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSALMNA: YHUCIECHHOCTh, ILIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Peryssus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunel u cxemsl: kapTa «I[Ipuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
opranusMoBy», «®doronepuoguszm», «llonmymsamumn», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHble U MpaKTHYIECKHE PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIMNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooO1mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBs3M B
ouoleHo3e.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEUIECTB U MOTOK HEPrUU B IKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH s3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu 3KOCHCTEMBI: Ouomacca, MPOAYKLUHA. DKOJIOTMYECKHE NHUPaAMUJbL:



NPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHUCTEM: YCTOMYMBOCTB,
camoperyJisiuus, pazsutrre. CyKleccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTolunBocTd »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMoOchepbl Kak
r100aIbHOM JKOCHCTEMBI. JlMHaMHuecKkoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTbl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€E IPUPOJIbI U ueraoBeuecTBa. CoxpaHeHue OnopasHooodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOIHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumieBbie 1enn», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bogoéma», «ArporeHo3», «lIpumMepHbie
aHTPOTOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHeHITne HICTOUHUKY 3arpsI3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  nerpamanuu  nouB»,  «llapHukoBwiii  AddexT»,  «DakTOpbI
PaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepn»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopot azota B IpUpOAE».

O6opynoBaHue: MoJeib-almuivKanus « Tunuunable OMOILIEHO3bI», TepOapuii
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIUHA PACTCHUMN U dKUBOTHBIX,
MpUHAJJISKAIIE K PA3HBIM AKOJOTUUECKUM T'pyIIaM o Horo Buaa, KpacHas kaura
Poccuiickoii  ®enepaunu, H300paXKEHUS OXPaAHSAEMbIX BHUAOB pACTCHUUA U
YKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJibTaTam
OCBOCHMSI  OOy4YarOIIMMHUCS MporpaMM  CpefdHero oomero o0pa3oBaHMUS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHHI0  OuOJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIUXCs PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynpTaThl OCBOCHUS HpeaMera «bHOJIOrus JOCTUTATCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEeMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKaroUIEn cpeie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mnpenmera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMN, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTr0oCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MTPH CO3/IAHUN YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TMO3HABATEJIbHBIX 3a/ad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TPAXKIAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PoauHou, ropnoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPO/IBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIeCTBa;

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE IMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJTy YU

MOHUMAaHUE U peaan3alus 310pOBOTo 1 0€30MacHOro o0pas3a Ku3HU (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qusmueckas AaKTUBHOCTH), OEpEeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIMIMX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAaCcTEPCTBA, TPYIOJIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpPEC K Pa3inyHbIM cpepaM npodhecCHOHATBHOW AEsITENbHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOpP Oyayuiell mnpodeccun U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11€TIECO00pa3HOEe OTHOLIEHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIICHUE YPOBHA OKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEH CPEIbI;

OCO3HaHUE TJI00aJIBHOTO XapakTepa HKOJIOTHUYECKUX MpoOJIeM U myTed HX
pelLIeHHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MIPUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHUE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJIOB,
KOCUCTEM, Orochepsl);



AKTUBHOE HEMPHUATHUE JEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATOMPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYHME PA3BUTOIO KOJIOTMYECKOT0 MBILIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHuE creuupuky OHUOJNOTMM Kak HayKH, OCO3HaHUs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUsS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIeCTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHS Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 II00aJIbHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIIEHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
pU U3Y4eHUH OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh I[OJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJyYE€HHS! IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh HHINBHUIYAIIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCT5[MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomornsy
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJarONIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHElU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
yueOHbIe JeHCTBUS (ITO3HABaTeNIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopMupoBaHue PYHKIIMOHAIBHOM IPAaMOTHOCTH U COIMATILHOM
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HMCIOJIb30BaTh
OCBOCHHB