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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHU TEOPETUUYECKYIO OCHOBY IS
OTIpEICICHUs] TIOAX0I0B K (OPMUPOBAHUIO COAEpXKAHUS YIEOHOTO TMpeaMeTa
«buosorus» cocraBuiu: KoHuUenTyalbHble mnojoxeHus @PIroC COO o
B3aMMOOOYCJIOBIIGHHOCTH  1I€JIeH, COJEp>KaHUs, pEe3yJAbTaroB OOy4YeHHs W
TpeOOBaHMI K YPOBHIO TTOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX IENISIX U
MPUHLNNAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanus B Poccuiickoit dexeparuu, a TakkKe IOJIOKEHUS O
cnenupuke 0Mooruu, €€ 3Ha4eHUH B MO3HAHUM KUBOM MPUPOJIBI U 00ECTICUeHUU
CYILIECTBOBaHMS 4elioBeuecKkoro oodmiectBa. ComlacHO Ha3BAaHHBIM IMOJOXKEHUSM,
OTpe/IeSIeHbl OCHOBHBIC (DYHKIIUU ITPOTPaMMBbI 110 OHMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€t NpeACTaBICHHE O IEsIX, 00 00IIel cTpaTreruu
oOy4yeHHs, BOCHUTAaHUS M Pa3BUTUA OOYyYalOLIUMXCS CpPEICTBAMH Y4YeOHOIro
npeamera «buonorusy, onpeaenser o0s3aresibHOE MPEAMETHOE COJIepKaHUE, €To
CTPYKTYpYy, paclpeieieHue Mo pa3denaMm M TeMaM, pPEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTD U3YUYEHHUsl YUeOHOTro MaTepuala ¢ yu€ToM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKKM OOpa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX
0co0eHHOCTEN 00yYarOIIHUXCSl.

B nporpamme 1m0 OuWOJOTMM TaKKe YUYUTHIBAIOTCA TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTam
oOyuyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIHHOM
NEeSATEebHOCTH/YUeOHBIX JEUCTBUI OOYyYarOMIMXCS TIO0 OCBOCHUIO COJEPIKaHUS
OMOJIOTHYECKOTO 00pa30BaHUS.

B nporpamme no 6uonoruu (1011 kiaccel, 0a30BbIf ypOBEHB) peaaTn30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HW3Y4YeHUM OWOJIOTHH, Onarofapss 4eMy B HeE
IPOCMAaTPUBAETCSl HAMNPABICHHOCTh HA PA3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAyYHOIO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTHU, SKOJIOTUYECKOTO MBIIIUICHUS, IPEACTABIECHUN O 3I0POBOM
oOpase >Xu3HU U OEpeKHBIM OTHOIICHHEM K OKpYXKAIOIIeH TPHUPOMHON cpee.
[TorTOMy Hapsmy ¢ uM3ydeHHEeM OOIIEeOMOOTUYECKUX TEOPU, a TaKKe 3HAHHUM O
CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOLIECCOB B MpOTrpaMMe MO OMOJIOTHH YACICHO BHUMAHHUE HUCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWW B MMOBCEIHEBHOM >KU3HU JUISl PEILICHUS MPUKIAAHBIX 33/1a4, B
TOM  4YHCJe: TPOPWIAKTUKA  HACJICICTBEHHBIX  3a00J€BaHUN  YEJIOBEKa,
MEIUKOT€HETUYECKOTO KOHCYJIBTUPOBaHUS, 000CHOBaHUSI  DKOJOTUYECKHU



11€J1eCO00Pa3HOTO MOBEACHUS B OKPYXKAIOLIEH MPUPOAHOMN Cpefie, aHaIu3a BIUSHUS
XO3SIICTBEHHOM  JEATENBHOCTH  4YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX H
HCKYCCTBEHHBIX DKOCUCTEM. YCWICHHE BHUMAHMS K IIPUKIIAJHOW HAIIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECHEeYEHHUS
YCIIOBHM JJI PEHICHUS] OJHOM M3 aKTyaJlbHBIX 3a/1a4 IIKOJIBHOIO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpass Tmpeamnojaraer (QopMupoBaHHE Yy  OOYYarOIIMXCS
CHOCOOHOCTH aJalTUPOBATBCA K HM3MEHEHHMSIM JMHAMHUYHO pPa3BHUBAIOIIErOCA
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHEe cpeaHero o0OmEero oOpa3oBaHHs 3aHUMAET Ba)KHOE
mecto. OHa obecneunBaeT (OpMUpOBaHUE y OOYYaIOLIUXCS IPEACTABICHUM O
Hay4YHON KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOW IpHUpoae, €€
OTJIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMd W JBOJIIOLMWH, CO3HAET
YCIOBHSl  JUIsl:  TO3HAHHMSI  3aKOHOB  KMBOW  MPUPOABL,  (POPMUPOBAHUS
(yHKIIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe30macHoro oopasa
KU3HH, SKOJIOTHYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOLIEHUS K JKMBOW IPUPOAE
U YEIJIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET TaKXKe JJIsl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  33/Ja4  CpelHero  oOmero  oOpa3oBaHWs,  COLMAIU3ALUU
oOyyaromuxcs. M3yuenue Ouonorun oOecrneyuBaeT ycloBUs i (POPMUPOBAHUS
MHTEJUICKTYalbHbIX, KOMMYHHUKALIMOHHBIX M  HMH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYphl, CHOCOOCTBYET HHTErpaluu OUOJOTUYECKUX 3HAHUHU C
IPEJCTABICHUSAMU U3 APYTUX YUYE€OHBIX MPEAMETOB, B YACTHOCTU, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHAa3HAYEHUU Y4EeOHOro MperMeTa
«buonorus» CcOCTaBWIM OCHOBY MJIg OINpEAENIeHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COAEpXaHUsA, IPEACTAaBICHHOIO B IpOrpaMMe IO
Ounosoruu.

Ot6op comepkanusi yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3MUIMI KyabTypOCOOOpPa3HOro MOAXOAa, B COOTBETCTBUU C
KOTOpPBIM OOy4aroluecs: JOJDKHBI OCBOMTH 3HAHMS W YMEHUsS, 3HAUUMBbIE JUIS
dbopMmupoBaHusi OO0IIEH KyJIBTYpbl, ONpPEACISIONIME aJICKBaTHOE IIOBEJICHUE
YeJoBeKa B OKpYKaroleld MPUPOIHON cpejie, BOCTPEOOBaHHBIE B IMOBCEIHEBHOM
KU3HU U MpakTHUeckoil aearenbHocTH. Ocob0e MEcTo B 3TOM CUCTEME 3HaHUil
3aHUMAIOT JIEMEHTBI COAEPKAHUs, KOTOpbIE CIy,aT OCHOBOM Jisi (POPMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MuUpa U
[EHHOCTHBIX  OpPUEHTAUUSAX  JMYHOCTHU, CIOCOOCTBYIOIIMX  T'yMaHU3alUU
OHoI0rnuecKoro 00pa3zoBaHuUsl.

CTpyKTypUpOBaHHE COJEp)KaHUsI Y4YEeOHOro MaTepuaia B MpPOrpaMMme IO
OMOJIOTUM OCYHIECTBIEHO € YYETOM MPUOPUTETHOTO 3HAYEHHS 3HAHUH 00



OTJIIMYUTENIbHBIX OCOOCHHOCTSX JKMBOM MPUPOBI, O €€ YPOBHEBOW OpraHU3aluu U
HBOJIOLMHU. B COOTBETCTBHUM C 3THM B CTPYKType ydeOHoro npeamera «buonorusn
BBIJICJICHBI CIEIYIOLIME COAEp KaTeIIbHbIC JIMHUK: «bHOJIOTHs Kak Hayka. MeToasl
Hay4yHOTo Mo3HaHusm», «Kierka kak Ouonornuyeckas cuctema», «OpraHusMm Kak
Oouonornueckas cuctema», «CucreMa W MHOTooOpa3ue OpPraHMYECKOTO MHUPaAY,
«OBOIIIOIUS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYILIUE UM 3AKOHOMEPHO CTI.

Lenp u3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
oBlaZicHe  OOy4aroUMMHCS  3HAHMSMH O  CTPYKTypHO-(YHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHCTEM pA3HOr0 paHra W MNpPUOOpETeHHEe YMEHHU
UCIIOJIb30BaTh 3TU 3HAHUS AJII TPAMOTHBIX JEHCTBUHA B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTikeHue nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a3oBom
YPOBHE 00€CIIEYNBAETCS PEUICHUEM CIIEIYIOIIMX 3ajay:

OCBOEHHE OOYYalOIIMMHCS CUCTEMbl 3HAHMM O OHOJIOTMUECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOM
uist GOpPMUPOBAHUST TIPENICTABICHUNA O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAaHMs, CTPOCHHH, MHOTOOOpPa3uu U OCOOCHHOCTAX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allUU, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMONOruu; (GopMUpOBaHHE y OOYYAIOIIMXCS TMO3HABATEIbHBIX,
MHTEJUICKTYIbHBIX U TBOPUYECKUX CIOCOOHOCTEW B MPOIIECCE aHAIU3a JIaHHBIX O
MyTSX pa3BUTHUS B OMOJOTUM HAYyYHBIX B3MJISIOB, UJEH W MOIXOAOB K U3YYECHUIO
KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alMU; CTAHOBJIEHUE Y OOYyYaroIIUXCS
oO1elt KyJabTyphl, PYyHKIIMOHAIBLHONW TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSTH U
OIICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUpPa >KMBOM MPUPOJbI HA OCHOBAHUM 3HAHMIA
Y OMbITA, TTOJYYEHHBIX NMPU U3YYEHUU OMOJIOTHH; (DOPMUPOBAHKE Yy 00YUaIOIIUXCS
YMEHUM WJUTIOCTPUPOBATh 3HAYCHUE OWOJIOTUYECKUX 3HAHUW B MPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKAa, PA3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHHI U
arpoOMOTEXHOJIOTUH; BOCIHUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHMS
YEJIOBEKOM >KMBOM MPHUPOJIbI, HEOOXOJUMOCTH OEpEKHOI0 OTHOUIEHUS K HEM,
COOJIONEHUS] 3TUYECKUX HOPM IPHU MPOBEIECHUM OUOJOTMYECKUX HCCIEIOBAHMIA,
OCO3HAHUE IIEHHOCTU OMOJIOTUYECKUX 3HAHUM JIJISl TIOBBIIIEHUST YPOBHSI
AKOJIOTUYECKON KyJABTYpbl, ISl (OPMUPOBAHUS HAYYHOTO MHPOBO33PEHUS;
NPUMEHEHHUE TMPUOOPETEHHBIX 3HAHUNW M yMEHUW B TOBCEAHEBHOW >KU3HU IS
OLCHKHU MOCJIEACTBUN CBOEH JEATEIIBHOCTH N0 OTHOUIECHHIO K OKPYKAIOWIEH Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHE U COONIOJEHHUE Mep NPOPUIAKTUKH
3a0051eBaHMI.



B cucreme cpemnero o6mero oOpaszoBanus «buomorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OO0S3aTENbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MPEAMETHOH 00sacTi « ECTeCTBEHHO-HAYYHBIE PEAMETHI.

JIist uzydennsi Onoyornuu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcsa 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hemeno), B 11 kimacce — 34
yaca (1 gac B Hefento).



COAEPXAHUE OBYYEHUA

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3p OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JAPYTUMHU €CTECTBEHHBIMU HayKamH, (uiaocopuel, STUKON, SCTETUKONW U MPaBOM.
Ponp 6uonoruu B opMHUpPOBAaHUH COBPEMEHHON HAay4YHOUH KapTUHBI Mupa. Cuctema
OMOJIOrMYECKUX HayK.

Metonpl no3HaHUA KUBOW MPUPObI (HAOMIONEHNE, SKCIIEPUMEHT, OIIUCAHUE,
u3MepeHue, KilaccuUKaius, MOJCIUPOBAHUE, CTaTUCTHUECKass oOpaboTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toprpetsr: Y. HapBun, . Mennens, H. K. Konsuos, k. Yorcon u @. Kpuk.

Tabmunbl U cxembl: «MeTo/Ibl TTIO3HAHUS KUBOU TIPUPOJIBI.

JlaboparopHblie ¥ IPaKTH4YeCKUe PadoOThI:

[Tpaktuueckass pabora Ne 1. «Vcmosb3oBaHUE pa3IUYHBIX METOAOB IIPHU
M3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. /KuBble cMCTEeMbI M UX OPTraHU3AIHA.

JKuBbie cucTemMbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus ouonoruu. Omimune
KUBBIX CUCTEM OT HEOPTaHUYECKOM TTPUPOIBI.

CgoiicTBa OMOCHCTEM M UX pa3HOOOpas3ue. YPOBHHU OpraHU3aIii OHOCHUCTEM:

MOJIEKYJISIPHBIN, KJIETOUHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISIIIUOHHOBUOBOM,
AKOCUCTEMHBIN (OMOTreoeHOTUYECKUIT), OMOChEpHBIil.

JdemoncTpanuu:

Tabmunpblr 1 cxeMbl: «OCHOBHBIC TIPU3HAKU KU3HU», « YPOBHU OpraHH3alUH
YKUBOU MPUPOIBI».

O6opynoBanue: Mojaeas Moekyiasl JJTHK.

Tema 3. XuMHU4YeCKHI COCTAB M CTPOEHHE KJICTKH.

XUMHUUYECKUN COCTAB KIETKA. XHUMHUYECKHE DBJIEMEHTBI: MaKpPOJIEMEHTHI,
MUKpPO3JIEMEHThI. Boia 1 MUHEpabHbIEC BEIIECTRA.

OyHKIIMM BOABI M MUHEPAJBHBIX BemiecTB B kieTke. Ilogmepskanue
OCMOTHYECKOTO OalaHca.

benku. CocraB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
He3ameHnmebie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU
CTPYKTYpbl ~O€JTKOBOM MOJEKyJdbl (IepBUYHAs, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHASA CTPYKTypa). XHMHYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMN OENTKOB.



depmentel — Owuonormueckue Karanusatopel. CrpoeHue depmeHTa:
aKTUBHBIN LEHTP, cyOcTpaTHas cnenuduunocts. Kogepmentsl. ButaMuHsbl.
Otnnuus pepMEeHTOB OT HEOPraHUYECKUX KaTaIn3aTOpPOB.

VYrneBoasl: MOHOCaxapu bl (IT0K03a, pru03a U 1e30KCHpru003a), Tucaxapubl
(caxapo3a, naKTo3a) M ToOJNUcaxapuibl (Kpaxmal, IJIMKOTeH, IIEJUTI0I03a).
buonornyeckue QyHKIMH yII€eBOIOB.

JIvumu et TPUTIIALEPHUIBI, dbochomunuasl, CTEPOU/IBI.
IuapodunbHOrHIpodoOHBIE CcBOiicTBa. buonorumueckue QyHKUUN JTUIHIOB.
CpaBHeHHE yI71€BOI0B, OCJIKOB U JIUIIUJOB KaK HICTOUHUKOB YHEPTHUU.

Hyxknennoseie xucnorer: JHK wu PHK. Hykmeotuaer — moHOMEpHI
HyKJIenHOBbIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune u ¢pynkuun PHK.
Buasr PHK. AT®: ctpoenue u hyHKIHH.

[utonorusa — Hayka o kieTke. Knertounas Teopust — npumep B3auMOAECHCTBUS
uzeil u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUECHHS KIIETKHU.

Krerka kak nienoctHas sxuBasi cuctrema. OOmue npu3Haky KIeTOK:
3aMKHyTasi HapyxHas MmemOpana, mosekynbl JIHK kak reHeTrudeckuii ammapar,
CUCTEMa CUHTe3a OellKa.

Tumbl kneTok: »ykapuoThyeckas M HpokapuoTuueckas. OcoOeHHOCTH
CTpoeHHusl IpokapuoThuueckoil kietku. Kierounas crenka Oakrepuil. CtpoeHue
OYKAPUOTHYECKOW KJIETKH. (OCHOBHBIC OTIMYMS PACTUTEIBHOW, >KUBOTHOM U
rpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsI CTEHKA, INIMKOKAJIMKC, UX
¢yukuu. [1nazmatudeckas memOpana, e€ cBoiictBa U (pyHkuuu. [luronnasma u eé
opranouipl. OgHOoMemOpaHHbie opraHouabsl kietku: OIIC, ammapar [ombmxw,
30COMBl.  [loyaBTOHOMHBIE OpraHoOUbl KIIETKH: MUTOXOHIPHUH, ILIACTUIBI.
[IpoucxoxaeHnrne MUTOXOHApUNW U 1acTua. Bunael tmactun. HememOpanubie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KJIETOUYHBIA UEHTP, LEHTPHUOIH, PECHUYKH,
KIyTUKA. QyHKIIMM OPraHOMJOB KIETKH. BKIItoueHusI.

SAnpo — perynsatopHblii eHTp kieTku. CTpoeHue snpa: siaepHas 000J0YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcropT BELIECTB B KIIETKE.

JdemoHcTpaumm:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiin, K. M. bap.

Hunarpammer:  «PacnipenennieHue XUMHYECKUX JJEMEHTOB B HEXKHUBOM
npupone», «PacnpeneneHre XUMUYECKUX AJIEMEHTOB B JKUBOU IPHUPOAEY.

Tabmuupel u cxemsl: «llepuonnyeckas TabnHMIIa XUMHUYECKUX SJIEMEHTOBY,
«CTtpoeHue MoJeKynbl Bolbl», «bruocunTes 0enka», « CTpoeHne MOJEKYbl OenKay,



«Crtpoenne ¢epmenta», «Hyknennonsie kucnotsl. [JHK», «Ctpoenune Monexysnsl
AT®y», «CtpoeHne 3yKapuOTHYECKOW KIETKHW», «CTpOEHHE KUBOTHOU KIIETKW,
«CTpoeHne pacTUTENbHOU KIETKW», «CTpOEHHE TNPOKAPUOTUYECKOM KIIETKN,
«CTpoeHue A1pa KIETKN», « YIIIEBOIb, «JIunuasn.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHE MJisi MPOBEACHUS
HAOMIOACHUN, W3MEpPEHUN, SKCIEPUMEHTOB, MHUKpPOIpPENnaparbl pacTUTENIbHbIX,
KUBOTHBIX U OaKTEpUATbHBIX KJIETOK.

JlabopaTopHble 1 NpaKkTHYecKue padoThl:

Jlaboparopras pabora Ne 1. «M3ydeHme KaTadTUTHYECKOW AKTHBHOCTH
dbepMeHTOB (Ha IpUMepe aMUJIa3bl WM KaTaiasbl)y.

Jlaboparopras pabora Ne 2. «M3yueHue CTpPOCHHsI KJICTOK paCTEHUH,
KUBOTHBIX M OaKkTepUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpENnaparax M HMX
ONMCAHUEY.

Tema 4. ’KuzHeneATeIbHOCTb KJIETKH.

OOMeH BenecTB, WM METa0oIu3M. ACCUMIISIUA (IJTACTUYECKUM OOMEH) U
TUCCUMWISIIUS (PHEPreTUUEeCKUi OOMEH) — JBE CTOPOHBI E€IUHOTO Mpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpAaHEHHs BELIECTB M JHEPIMM B IMOHUMaHWUU
MeTabou3ma.

Tunbsl oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponbs pepmeHTOB B
oOMeHE BEILEeCTB U MPEBPALICHUH SHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TemHoBass (a3pl (QorocuHTe3a. Peakuuu
dbotocunTeza. DpdekTuBHOCTL (poTocHuHTe3a. 3HaUeHUE (POTOCUHTE3A MJI KU3HU
Ha 3emiie. BausiHue ycioBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XeMOCHUHTE3UPYIoIINe OakTepuu. 3HaU€HUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PaciuensieHue BeIiecTB, BbIACIEHUE U
AKKyMYJMPOBAHUE YHEPTUU B KIIETKE. DTalbl JHEPreTHUECKOro oOMeHa. [ ukonus.
bpoxenne m ero Buapl. KuciopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe dochopurpoBanre. IHHEKTUBHOCTh YHEPTETUIECKOTO 0OMEHa.

Peakiuu marpuuHoro cuHre3a. lenHermueckas wuHpopmamms u JHK.
Peanmuzanusi renetTudeckoil mHpopManuu B KIETKE. [€HETHYECKUH KOO U €ro
cBoiicTBa. Tpanckpumius — matpuunbiii cuaTe3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHcisuuu. KonmumpoBanue amuHOkHciOT. Pomp pubGocom B
OnocuHTe3e Oenka.

Hexknerounbie ¢popMmsbl xu3HU — BUpychl. Mctopust otkpbeiTust Bupycos (. .
NBanoBckuit). OCOOEHHOCTH CTPOEHUST M SKM3HEHHOIO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnn pacTeHHii, >XMBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMBIC



Bupycamu. Bupyc mmmynogedurmura yenosexka (BHY) — BozOyaurens CIIM/la.
OOpatHast ~ TpaHCKpumNIHMs, peBepraza W  uHTerpaza. [Ipoduakruka
pacnpoCcTpaHeHUsI BAPYCHBIX 3a00JI€BaHUI.

JdemoncTpanuu:

[Toprpetsr: H. K. Konsos, /. 1. IBanoBckuii, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunbl nutanusy», «Metabonuzm», «MUTOXOHAPHUSY,
«JHepreTudyeckuit oomen», «Xnopomiaact», «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenne u pyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHdecKuii Komy,
«Bupyco», «bakrepuodarn», «Crpoenne u xuszHeHHbd mukia Bupyca CIIN/a,
O6akrepuodaray, «Permmukanus JTHK.

ObopynoBanue: moxpenu-anmukanun «Ynsoenue JIHK u tpanckpumnimsy»,
«buocunTes Oenka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M UHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounblii 1muKI, WU SKU3HEHHBIM MUK KiIeTKU. MHTepdaza u MUTO3.
[Ipoueccel, mporekaomue B uHTepdasze. Permnukanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA HaboOp — KapHOTHIIL.
JIMIionHeli M TaIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHJBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS W HHAMBUAYaJIbHOTO  PA3BUTHUA
OpPTraHU3MOB.

Henenune knetkun — muto3. Craauu mutosa. IIpoueccsl, npoucxopsmue Ha
Pa3HBIX CTAUAX MUATO3a. bHOJIOIrMYEeCKU CMBICII MUTO3A.

[Tporpammupyemasi rubesnb KJIETKH — aronTo3.

dopMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe W 1oJioBoe. Buabl Gecrosoro
Pa3MHOXEHHUS: JICJICHUE HaAJBOE, IIOYKOBAHME OJHO- M MHOTOKJIETOUYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3sMHOXKeHUE. MICKyCCTBEHHOE KJIOHUPOBAHUE
OpTraHU3MOB, €r0 3HAYCHUE JIJIsI CEJICKIUU.

ITonoBoe pa3MHOXKEHHE, €TI0 OTIMYHS OT OSCIIOJIOTO.

Meiio3. Cragumn menosa. [Iponecchl, mpoucxondiue Ha CTaausix Menosa.
[ToBenenue xpomocom B MeHo3e. Kpoccunrosep. buonormueckuii cmbiCil U
3HaUYCHHUE MEHO03a.

['ametorene3 — mpolecc 00pa30BaHMsS TMOJOBBIX KIETOK Y >KWBOTHBIX.
[TonoBbie >kene3bl: CEeMEHHUKA M sAUYHUKH. OOpa3oBaHHE U Pa3BUTHE MOJOBBIX
KJIIETOK — ramMer (CrepMaTro3ouj], SHLEKIEeTKa) — CIEPMATOT€HE3 W OBOICHES.
OcoOeHHOCTH CTpOEHUsS SAWLEKJIETOK U crepMaro3ouioB. OIUIog0TBOPEHHE.
[Taprenorenes.

NunuBumyanbHoe pa3BuTHE  (OHTOTEHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Drtanbl 3MOPHOHATHHOTO PA3BUTHS Y TO3BOHOYHBIX >KHBOTHBIX:
npoOiieHue, ractpyisuus, opraHoreHes. llocTtamOpuoHanbHOE pa3BUTHE. THUIIBI



MOCTAMOPHOHAIILHOTO Pa3BUTHUS: TPSAMOE, HempsMoe (ImuuHOo4YHOe). BrmsHme
Cpembl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YpPOJICTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 IIBETKOBOIO PACTEHHS: CTPOECHHE
CEMEHU, CTAAUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubr uw  cxeMbl: «@DOpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y IBETKOBBIX pacTEeHHUI», «BererarTuBHOE pPa3MHOXECHUE
pactenui», «J/lenenme wietku Oaktepuit»y, «CTpOEHHE TIOJIOBBIX KJIETOK,
«Crpoenue xpomocombl», «Knetounsii nukim», «Pemmukanus JHK», «Mutosy,
«Merios», «IIpsiMoe u HenpsiMoe pa3BuTUE», «['aMeToreHe3 y MIJICKOMUTAIOIIUX U
yeaoBeKa», « OCHOBHBIE CTAJIMU OHTOTCHE3a.

O6GopynoBanue:  MUKPOCKOT, MuKporpenaparsl «CrepMaTo30UIabl
MJICKOTTUTAIOIIETOY, «SINIEKIeTKa MIIEKOITUTAIOMIET0», «KaprnoKknHe3 B KIIETKaxX
KOpEIIIKa JIyKa», MarHUTHas: MOZAE/Ib-alIUIMKalus «JleaeHne KiIeTKu», MOAEeb
JIHK, momens MeTtada3zHO XpOMOCOMBI.

JlaboparopHblie ¥ IPaKTH4YeCKUe PadoOThI:

JlaGoparopnasi pabora Ne 3. «HabOmiomeHue muTO3a B KIETKaX KOHYMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpOITpEraparax».

JlaGoparopnasi pabora Ne 4. «M3ydyeHue CTpOEHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparax».

Tema 6. HaciieacTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB.

[Ipeamet u 3amaun reHeTuku. Mctopus pa3BuTus reHeTUKU. Poib npToorumn
U SMOPHOJIOTUU B CTAaHOBJICHUW TEHETUKHU. BKiag poCCUUCKUX M 3apyOeiKHbIX
Y4EHBIX B pa3BUTUE TEHETUKU. MeTonbl TEeHETUKH (THOPUI0IOTHYECKUH,
IIUTOTEHETUYECKUN, MOJEKYISIpHO-TeHeTUUYeCKui). (OCHOBHBIE T'€HETHUYECKHUE
MoHATHS. [ eHeTHYeCKasi CMMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBICHHBIE [. Mennenem.
MonorubpugHoe CKpelmmBaHue. 3aKoH eauHO-00pa3usi THOPHUIOB IIEPBOTO
nokosieHud. [IpaBuiao JOMUHUPOBaHUs. 3aKOH pacIIeIJICHUs] MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1oIHOE ¥ HEeMmOMTHOE TOMUHUPOBAHHUE.

JluruOpuaHOEe  CKpeIlMBaHWE. 3aKOH  HE3aBHCHMOTO  HAaCIICIOBaHUS
npu3HakoB.  LluToreHeTMyecKkWe - OCHOBBI  JUTHOPHUIHOTO  CKPEIIUBaHMS.
AHanu3upymouiee ckpenpanre. Mcnoib30BaHuEe aHATM3UPYIOMIETO CKPEITUBAHUS
JUISL OTIpEIeTIEeHUs TEHOTHUIIa 0COOU.

CueruieHHoe HacienoBanue npusHakoB. Padora T. MopraHna 1o CrieruieHHOMY
HACJIEIOBAaHUIO Te€HOB. HapymeHwe  cuemieHus TEeHOB B pe3yibTare
KPOCCHHIOBEpA.



XpoMOCOMHasi TEOpUsl HACIIEICTBEHHOCTHU. | eHeTHUecKue KapThl.

I'enernka mona. XpoMOCOMHOE OIpeAeneHue mnoja. AyTOCOMbI U MOJIOBBIE
XxpoMocoMbl. [omorameTHele W TreTeporameTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIEIIJICHHBIX C MOJIOM.

N3menunBoCTh. BUibl H3MEHUMBOCTH: HEHACJIEICTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpenpl B HEHAcCHENCTBEHHOM  M3MEHYHMBOCTU.  XapaKTEpUCTHKA
MOIU(PUKAITMOHHOW N3MEHUYNBOCTH. BapuarmoHHBIN psT M BapuaIlMOHHAS KPHUBAs.
Hopma peakuuu npusnaka. KomvuecTBEHHbIE UM Ka4€CTBEHHBIE MPHU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennasi, uium reHOTHNHYECKas, HM3MEHYMBOCTh. KomOuHatuBHas
U3MEHUYMBOCTh. Meio3 U TMOJOBOM TpollecC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. MyTarimoHHas U3MEHIMBOCTh. Kiaccudukarus MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluid. MyTareHHble akTOphbI.
3aKOH rOMOJIOTHYECKUX PSAOB B HAcleACTBEHHON n3MenunBocty H. M. BaBuiioga.

BuesnepHnas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka denoBeka. Kapumorun uenoBeka. OCHOBHBIE METONBI T€HETHUKH
YeJIOBEKa: TeHeaOrH4eCKUid, OJM3HEIIOBBIN, [TUTOTCHETHUYECKUN, OMOXUMUYECKU,
MOJIEKYJISIPHO-TEHETUYE CKU . CoBpemeHHOE ONPENIEIICHHE TE€HOTHUIA!
MOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[MI[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUsS 4YEJIOBEKA: TEHHbIE OO0JIE3HHU,
0OJIe3HU C HACJIEACTBEHHOM MPEAPACIOI0KEHHOCTBIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue W reHeparuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuHIUIBI
3I0pPOBOTO 00pasa KU3HU, TUATHOCTUKU, MPOGUIAKTUKH U JICYCHUS] TCHETHUECKUX
Oosne3Heil. Menuko-TeHeTUYeCKOe KOHCYJIBTHUPOBAHUE. 3HAYCHHE MEIUITUHCKOM
TE€HETUKH B MPEAOTBPAIICHUH U JICUEHUHN T€HETUUECKUX 3a00JI€BaHUM YeloBeKa.

JemoHcTpanuu:

[Toptpetsi: I. Mennens, T. Mopran, I. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuos.

Tabmuupt u  cxeMbl:  «MOHOTHOpPUAHOE  CKpEUIMBaHUE U €r0
IUTOTCHETUYECKAsE OCHOBAa», «3aKOH pACIICIUICHUS W €ro IHUTOTCHETHUYECKas
OCHOBa», «3aKkOH  YHCTOTHI  TrameT», «JlurubpumHoe  CKpeuuBaHUE,
«luTonornueckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUAY, «Meiio3»,
«B3aumonencTBue ajieNbHBIX TE€HOB», «lEHeTHYecKue KapThl PaCTCHUMU,
KUBOTHBIX M 4eyioBeKa», «[eHeTmka mosa», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEINIEHHOTO ¢ mojoMm», «Kapuotumbl 4yenoBeka © KUBOTHBIX», «Buubl
U3MEHUUBOCTH»,  «MoaudukanronHas  W3MEHYMBOCTh»,  «HacnemoBanue
pesycdakropay, «['enHeTuka rpynn KpoBu», «MyTalimoHHAs U3MEHYUBOCThY.



ObopynoBanue: MoAenu-anmIukauuu «MOHOTHOPUIHOE CKpPEIIMBAHUE,
«Henonnoe pomunupoBanue», «durnOpunnoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHKPOCKOI M MuKponpenapar «Jlpozoduna» (HopMa, MyTanuu
(GOpMBI KPBUILEB U OKPACKU TeMa), repOapuil «I' opox moceBHOMW.

JlabopaTopHble 1 NpaKkTH4YecKue padoThl:

Jlaboparopras pabora Ne 5. «M3ydyeHue pe3ynpTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEUIMBAHUA Y AP030(UIIBl HA TOTOBBIX MUKpOTIpETapaTax.

Jlaboparopras padota Ne 6. «M3yuenne MonupuKamOHHON N3MEHYUBOCTH,
ITIOCTPOEHHE BAPUALMOHHOTO PsIia U BAPUALMOHHON KPUBOWY.

Jlaboparopnas padora Ne 7. «AHanu3 myTtanui y JIpo30¢puiabl Ha TOTOBBIX
MHKpONpenaparaxy.

[Ipaktuueckas pabora Ne 2. «CocraBlieHME U aHAIU3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cesexkuusi opranusMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexknusi KaKk HayKa M IMPOLECC. 3apOKJICHUE CEJEKIUU U JTOMECTHKALHS.
VYuenue H. 1. BaBunoBa o neHTpax NpoUCX0XKIEHUSI U MHOTO0Opa3us KyJbTYPHbIX
pacTeHui. LIeHTpBI IPOUCXOKICHHSI TOMAIIHUX KUBOTHBIX. COpT, IOpoJa, IITaMM.

CoBpeMeHHbIE METOAbI ceneKInH. MacCcoBbI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKUNH pacTeHWid M KUBOTHBIX. OIleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
cKpemirBaHue — HHOpuAMHL. Ywucras nuHUs. CKpelMBaHWE YHCTHIX JIMHUM.
I'ereposuc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeniMBaHUE — ayTOPUIAMHI.
Otnanénnas rubpuauszanus u e€ ycrexu. FMICKycCTBEHHBIN MyTareHes3 U MoJIy4eHHUe
IOJIMIUIONIOB. JIOCTHMKEHNUS CEJIEKLIUMA PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonorus kak oOTpaciib NPOWU3BOACTBA. [ €HHAs WHXKEHEPHUSA. OTambl
co3nanus pexkoMOuHaHTHOM JIHK wu TpaHcrennbix opranuzMoB. Kierounas
uHxeHepus. Knerounsie KynpTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KiioHnpoBaHue  BBICOKONIPOAYKTUBHBIX  CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okonoruyecknue W atudyeckue  npobmembl. MO  —  reHeTruyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpauuu:

[Toprpersr: H. . BaBwios, 1. B. Muuypun, I. JI. Kapneuenko, M. .
NBaHoOB.

Tabmumslt U cxembl: kapta «LleHTpbl MNPOUCXOXKIEHUST W MHOTrooOpasus
KYJBTYpHBIX pacTeHui», «llopombl JOMAIIHUX XKUBOTHBIX», «COpTa KyJIbTYypHBIX
pactenmity, «OTnanéanas rudpunuzanus», «Padorsl akagemuka M. ®@. MiBanoBay,
«Ilonmumnongus», «OObekThl OuoTexHONOrMM», «KileTouHble KyJABTYpHl H
KJIOHUPOBaHNE», «KOHCTpyHpPOBaHUE U NEPEHOC T'€HOB, XPOMOCOM).



OO6opynoBaHue: MYJISKU TUIOOB M KOPHETUIONOB TUKUX (DOPM U KYITBTYPHBIX
COpPTOB pacTeHuid, repoapuii « CenbCKOX03IMCTBEHHBIC PACTECHUS.

JlabGoparopHble ¥ NIPaKTH4YeCKUe PadoOThI:

Okckypcusi «OCHOBHBIE METOABl W JOCTHKCHHS CEJEKIIMU PACTEHUUA H
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI  Y4aCTOK, B TEIUIMYHOE XO3SIICTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 8. DBosroHOHHAs OMOJIOTHS.

[IpeanochIkKi BO3HUKHOBEHHUS SBOJIOINMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B OMOJOTWMU. BnusiHUE 3BONIOIMOHHONW TEOPUHM Ha pa3BUTHUE
OMOJIOTMH U APYTUX HayK.

CBunerenbcTBa HBOMIONWHU. [lameoHTONOTHYECKHE: TOCIIEAOBATEIBHOCTh
HOSBJICHUS] BHUJOB B TMaJICOHTOJIOTMYECKOW JIETONUCH, MEPEXOAHBIE (HOPMBI.
buoreorpaguueckue: cxoAacTBo U paznuune GpayH u ¢pop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJACTBA W pPa3iuuus SMOPHUOHOB pa3HbIX BHUIOB
NO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOIMYHBIE, AaHAJOTUYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUYECKHE: CXOACTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOONMYECKHUX TyTeH Yy Bcex
OpTraHHU3MOB.

OpomonronHass Teopuss Y. JlapBuna. Ilpeamocbulku BO3HUKHOBEHUS
JapBUHU3MA. JIBIKyIME CHIIBI SBONIONUH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TPU OTPaHUYCHHOCTH PECYpPCOB, HEOIpeneiaéHHas N3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3o (CTI) u €€ 0CHOBHBIE TOJIOKEHUS.

Muxkpoaosmorus. [Tomymsmus kKak eTuHUIA BUAA U YBOJIOIUH.

JBrkymue cuiibl ((pakTopbl) IBOJIOIMK BUIOB B MpUpoje. MyTallMOHHBIHI
mpolecc M KOMOWHATHBHAsT W3MEHUYUBOCTH. [lomynsiimoHHBIE BONHBI M Jperd
reHoB. M3omsius u murparmsi.

EcrectBennbiii oTOOp — Hampapisoommii  ¢dakrop sBoionud. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yapTar 3Bojtouuu. lIpumepsl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMOP(O3bl U UINO-aTANTAIIHH.

Bun u  BumooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (OpPMBI
BUI000pa30BaHUs: TeOrpapuIecKoe, IKOJIOTUIECKOE.

MakposBomorusi.  ®Dopmbl  3BOTIONMU:  (UIETUYECKAsA, JTUBEPTEHTHA,
KOHBEPTeHTHas, mapauienbHas. HeoOpaTuMocCTh 3BOTIOINH.



[IpoucxoxaeHre OT HecHenualu3upOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anys. AJanTUBHAS paguausl.

JdeMoHcTpaumm:

[Toptpetst: K. JIunnen, K. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabnuipl u cxembl: «Pa3Butre opraHm4eckoro Mupa Ha 3emiie, «3apobIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy, «PopMbl  OOprOBI  3a
cyuiecTBoBanue», «EctecTBeHHbIl 0TO0p», «MHOrooOpasue COpToB pacTeHHID,
«MHoroobpasue  mopoa  KUBOTHBIX», «Tomymsun», «MyTanuonHnas
U3MEHUYUBOCTB», «Apomopdo3bly, «Manoamanrtamuuy», «OOImas aereHepanus,
«/IBmxymme cunel sBomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapeunay, «boppba 3a cymecTtBoBaHue», «lIpHCTIOCOOIEHHOCTh OpPraHU3MOBY,
«I'eorpajduueckoe BU1000pa3oBaHUE», « IKOIOTUUECKOE BUAO0OPA30BAHUE .

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMH OKPACKH,
Habop IUIONOB M ceMsiH, KosuleKius «lIpuMepsl 3alIMTHBIX TPUCHOCOOIICHHUN Yy
KUBOTHBIX», MOJENb «OCHOBHBIE HANpaBJICHUS 3BOJIOLUNY», 00bEMHAS MOJIEIb
«CTpOo€eHHE roJI0BHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpadguueckass kapra wmupa, Kowiekuus «DOpMBI COXpPaHHOCTH
MCKOIAEMBIX JKMBOTHBIX W pacTeHui», wmojenb ammiukanusa «llepexpéct
XPOMOCOMY», BIIaXKHBIE Mpemnaparhl «Pa3BuTHe HACEKOMOTO», «Pa3BUTHE JISTYIIKI,
Mukponpenapar «J/lpozoduna» (Hopma, MyTanuu (GOpMbI KPbUILEB M OKPACKH
Tena).

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI:

Jlaboparopuas pabora Ne 1. «CpaBHeHue BHUIOB MO MOP(]OIOTHYECKOMY
KPUTEPUIOY.

Jlaboparopnas padota Ne 2. «Onucanue MpuCnoCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 9. BosHuKkHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHBIE NPEACTABICHUSA O 3apOXKICHUM >KU3HM. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M MaHCIEpMUs. XHUMHUYEcKas
ABOJIIOIMUS. AOMOTEHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIIEPUMEHTANIBHOE MOATBEPKIAECHNE XUMAUYECKON 3BOMOIMHU. HavanpHbIe HTansl
ouonornyeckoit »Bomonuu. ['mnoreza PHK-mupa. dopmupoBanrne mMemMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM M KX DJBOJIIOLMUS.
@OopMHPOBAHUE OCHOBHBIX T'PYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o spaMm u nepuonam. Karapxei. Apxeiickas u
mporepo3oiickas 3pel. I[laneosoiickass spa u e€ mepuombl: KeMOPUKCKUH,
OPIOBUKCKUM, CUITYPUNCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IIEPMCKUH.



Me3o0301icKast 3pa U €€ MepUOAbl: TPUACOBBIMN, IOPCKUM, METTOBOMU.

Kaiinozoiickass 3pa u €€ mnepuoabl: NaJCOre€HOBBIA, HEOTCHOBBIM,
AHTPOTIOTEHOBBIN.

XapakTepucTuKa KiIMMara U TeOJOTHYECKUX MponeccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMU PACTUTEIBHOTO W KHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHid Hu
XKUBOTHBIX. [losBIEHNE, paclBET ¥ BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpakeHHe »3Bomouuu. OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIbl OPTaHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. PazBuTue npencraBieHuil o
MIPOUCXOXKICHUH 4YeloBeKa. Meronpl u3y4yeHus aHTpororeHe3a. CxoacTBa H
pazInyms 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHE YET0BEKa.

JIBIKylmue  CHJIbL (paxropsr) aHTPONOrEHE3A. HacnencTeennas
M3MEHYMBOCTb W €CTECTBEHHBIM OTOOp. OOIIECTBEHHBI 00pa3  KW3HH,
M3TOTOBIICHUE OPYIAUH TPY/a, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaAUU W BETBU SBOJIOLMHU YEIOBEKA: aBCTPAJIONUTEKH, UeaoBek
ymenelii, Yemoek mnpaAmoxoasumd, YenoBek HeaHAepTanbCKui, YenoBek
pasyMHbId. Haxonku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHUsSA, 00JacTh
pacnpocTpaHeHust, 00bEM roJI0BHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajoHWjHas  (PKBaTOpHAJIbHAs),  MOHTOJIOU]IHAS
(a3uarcko-aMepukaHckas).  UepTbl  NPUCTIOCOONICHHOCTH  MPEACTABUTENICH
YEJI0BEUYECKHUX Pac K YCIOBHUSAM CYLIECTBOBAaHUS. ETMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

IToptpetsl: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I. FOpu, 4.
JlapBuH.

Tabmuel U cxeMbl: «Bo3HukHOBenne COJHEYHOM CHCTEMBI», «Pa3Burtne
OpraHuyeckoro mupa», «PacturenbHas KieTka», <OKUMBOTHas  KJETKay,
«IIpokapuornueckas kieTka», «COBpEeMEHHasi CHUCTEMAa OPraHUYECKOr0 MHUpPay,
«CpaBHEHUE aHATOMUYECKHX YEpPT CTPOEHHUS YeJIOBEKa M YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJEOHTOJIOTMYECKHX  HAXONOK  IPEAKOB
COBPEMEHHOIO 4YeJlOBeKay», «/lpeBHenmme monn», «/pesHue mronm», «llepBbie
COBpPEMEHHBIE TN, «YeroBeuecKrue pachly.

O6opynoBanue: MYJISDKA «IIpoucxoxkaenue  4enoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEpPTalblla, KPOMAaHbOHIIA), CIENKU WIH
M300paKEeHUS KaMEHHBIX OpYyAWi TMEepBOOBITHOTO dYelOBeKa (KaMHU-YOMIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTrhYecKas Tabnuia, KojuleKuus «Dopmbl
COXPaHHOCTH MCKOTIAEMbIX )KUBOTHBIX U PACTECHUI.



JlabopaTopHble 1 NpaKkTHYeCcKue padoThl:
[Tpaktuueckas padora Ne 1. «M3ydyeHne nckomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKLIUSX).

OKCKypcusi  «ODBOJIIOIUSA ~ OpraHMYeckoro Mupa Ha  3emiie» (B
€CTECTBEHHOHAYYHBII WK KPaeBEIUECKUI My3€il).

Tema 10. Opranusmsl ¥ OKpyKaOIIAs cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4d ¥ pa3fenbl SKOJIOTuU. MeTonbl 3KOJIOrHYeCKUX
UCCIIEA0OBAaHUN. DKOJIOTUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHMSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue dhaxktopsl. Kimaccudukarus sxomorndeckux (HakTopos:
abuoTHueckre, OWMOTHYECKHE U aHTpONoreHHnle. JlelcTBUE SKOJOTMYECKUX
(akTOpOB HAa OPraHU3MBI.

AOuoTtndeckue (paKTophl: CBET, TEMIIEPATypa, BIAXKHOCTb. POTONEPUOAU3M.
[Ipucniocobnenust  OpraHu3MoB K  JCHCTBUIO  aOMOTHUYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnyeckue gpakropbl. Busgbl OMOTHYECKUX B3aUMOJICHCTBHI: KOHKYPEHIUS,
XUILHUYECTBO, CUMOMO3 U ero ¢opmsel. [lapasutusm, koomepamus, MyTyalusM,
KOMMEHCaIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HayeHue OMOTHYECKUX B3aUMOJECHUCTBHI ISl CYIIECTBOBAHMS OpPraHMW3MOB B
MPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKNE XapaKTepUCTUKHA momyasiuud. OCHOBHBIE IOKAa3aTesH
MOMYJSIIUU: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTh, CMEPTHOCThH, HPHUPOCT,
Murpanus. JJnHaMuka YuCIEHHOCTH NOMYJIALMH U €€ PEryJIsLts.

JdemoncTpanuu:

[Toptpetsi: A. I'ym6onsat, K. @. Pynbe, O. ['ekkens.

Tabmuupbl u cxemsl: kapta «IIpupomnsie 30HbI 3eMin», «Cpeabl 0OUTaHUS
opranuzMoBy», «®oronepuonusm», «llomymsauum», «3aKOHOMEPHOCTH poOCTa
YHUCIIEHHOCTH MOMYNIALUU HHPY30pUH-Tyenbku», «[lumeBsie nenm.

JlaboparopHble ¥ IPaKTH4YeCKUe PadoOThI:

Jlaboparopnas padora Ne 3. «Mopdosiorudeckue 0COOCHHOCTH pacTeHUMN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas padota Ne 4. «BnustHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa.

[Tpaktrueckas paborta Ne 2. «Iloacd€r MIIOTHOCTH TMOMYISIITUI Pa3HBIX BUIOB
pPacTEHUI.

Tema 11. Coo011ecTBa M YKOJOTNYECKHE CHCTEMBI.



CooOmiecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBasd,
MPOCTPAHCTBeHHAs, Tpoduueckas (mumieBas). Bumabl-momuHanTel. CBsS3H B
OHOIIEHO3E.

DKojoruueckue cucrtembl (dkocucteMsbl). I[loHarne 00 »3kocucreme u
Oouoreornenoze. DOyHKIHMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TIPOMYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelecTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduyeckue (muieBble) YpPOBHU SKOCUCTEMBI. [lumieBbie 1enu W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCUCTEMBI: OuoMacca, MNPOAYKIHUS. IKOJIOTHYECKHE
NUPAMUJIBL:  TPOAYKIIMHM, YHCIEHHOCTH, OuoMacchl. (CBOHCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOpETYJIsiius, pazsutue. Cykieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOMHOIO
WJIM IIAPOKOIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u Xx03HCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak (akTop ycTOWUMBOCTH »3kocucteM. CoxpaHEHHE
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuinpl, coctaB u CTpyKTypa
ouocdeprl. Kupoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
100anbHOM 3KOCUCTEMBI. /[MHaMHUuyeckoe paBHOBECME M 0OpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BEHIECTB U OMOT€OXMMHUYECKUE LHUKIBI 3JIEMEHTOB (yIliepoJa,
azoTa). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYLIH.

YenopeuecTBo B Omocdepe 3eMian. AHTPOIIOreHHbIE H3MEHEHHS B Ouocdepe.
I'moGanbHbBIe PKOIOTHYECKUE TTPOOIEMBI.

CocymecTBoBaHUE TPHUPOJIBI U yenoBedecTBa. CoxpaHeHrne OMOpa3HO00pa3us
KaKk OCHOBa ycTOW4YMBOCTH Ouocdepr. OCHOBa paIMOHAIBLHOTO YMPABICHUS
IPUPOIHBIMU PECYpCaMU U UX UCTOJNIb30BaHME. [locTmKeHus: OMOIOTUU U OXpaHa
TIPUPOJIBI.

JdemoncTpanuu:

IToptpetsi: A. Ix. Tencnu, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabnuupbl u cxembl: «IlumieBbie nenu», «bUONEHO3: COCTaB U CTPYKTypay,
«IIpuponueie coobmiectBay, «llemum mnuTaHusy, «IKoIOrM4ecKas MUPAMHUIAY,
«buocdepa u gyenosek», «IKocucTEMa NTUPOKOIMCTBEHHOTO JIecay, « IKOCHCTEMA
XBOMHOro  Jjeca», «buoneHo3 Bomoémay», «ArporeHo3», «lIpuMepHbie
AQHTPOIIOTEHHbIE  BO3JIEUCTBUSA HAa  Ipupony», «BaxueWmme HCTOYHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BoaA», «IlouBa — BaxkHeHIIas cocTaBistonias
ouocheps», «Daktopsl Aerpaganuu mousy», «l[lapHukoBsiii d3hdexTy, «DakTopshl
PaAMOAKTUBHOTO 3arpssHeHust Owocdeps», «OO0mas cTpykrypa Ouochepsi»,



«PacnipocTpanenue xu3Hu B Onochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBoport yrnepona B 6nocdepe», «kKpyroBopot azora B mpupoze».

ObopynoBanue: MofAenb-anIUIMKalusa «TumuuHble OWMOIIEHO3bI», TrepOapuii
«PacTtuTenpHbIe COOOIIECTBAY, KOJeKnH «buorieno3y, « Bpenqurenn BaxHEUIINX
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYP», FepOapuy U KOJUIEKIIMA PACTEHUM U )KMBOTHBIX,
OpUHAIESKAIIME K Pa3HbBIM SKOJIOTMYECKUMM TIpynnaM oxHoro Buuaa, KpacHas
kaura Poccuiickoit @enepanniv, W300pakeHUsS OXPAHSAEMBIX BHJIOB PACTEHU H
KUBOTHBIX.

INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHHA  ITPOTPAMMLBI  I10O
BMOJIOI'M1 HA BA3OBOM YPOBHE CPEJAHEI'O OBLLIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycranaBnmuBaroTcs TpeOOBaHUS K pe3yabTaram
OCBOCHHMS O0YUYAIOIUMHUCS IIPOTrpaMM CPEHEro 00I1Iero 00pa30BaHUS:
JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YJBTAaTOB OCBOCHMS mpeaMmera «bHomorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYarONTUMHUCS POCCHHCKOM
rpaXIaHCKOW MJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTUIO, CAMOCTOSITEIbHOCTH
U CaMOOMNpENEICHUI0, HaJduyue MOTHBallMM K  OOy4yeHUI0  OHOJIOTHH,
IieJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HCTOPMUYCCKHUX TPAIUIMK Pa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh U CMOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOECH
NEATEeIbHOCTH I1IEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPUCYHIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHWs, HaJIMYHE OKOJOTHYECKOTO  IPAaBOCO3HAHUS,
CITIOCOOHOCTH CTAaBUThH 11€JIM U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMeTa «bHOJoTHs) NTOCTUTaOTCs B
€IMHCTBE YYeOHOM M BOCHHUTATEIBLHON JCATEILHOCTH B COOTBETCTBHUU C
TPAJUIIMOHHBIMM  POCCHUUCKUMH  COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U
JyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMA B OOIIECTBE MpaBUIaMU M
HOpMAaMH  TOBEACHUSI M CIOCOOCTBYIOT  TIpoIlleccaM  CaMOIO3HaHWS,
CaMOBOCIIMTAHUSI U CaMOpPa3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3ULIHMHM JUYHOCTH,
MaTpUOTU3MA, YBAXKEHHUS K 3aKOHY U MPABOIOPSAKY, YEJIOBEKY TpyJda U CTapuIeMy
MOKOJICHUIO, B3aUMHOTIO YBa)KEHUs, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY
HACJIEAUIO Y TPAJAULKSAM MHOTOHAIMOHAJIBHOTO Hapona Poccuiickon denepanuu,
MIPUPOZAE U OKPYKAIOIIEH Cpene.



JIMuHOCTHBIE pe3yabTaThl OCBOEHHUs YyueOHoro mpeamera «buomorus»
JOJKHBI OTPa)kaTb TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOACTBOBATHCS
c(hopMHpPOBaHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUWA, COOTBETCTBYIOUIUX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBa, pacIIMpPeHHE >KU3HEHHOTO
OMbITAa W ONbITA JESITEIBHOCTH B MPOLECCE peaM3alMi OCHOBHBIX HalpaBJICHUN
BOCIIMTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTb IPAKIAHCKOM MO3UIIMK 00YYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEM, YBa)KEHUE
3aKOHA U MPABOINOPSAAKA; TOTOBHOCTh K COBMECTHOW TBOPYECKOUW MEATEIIBHOCTH
MIPU CO3/IaHUM y4E€OHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENbHBIX 3a/ad,
BBIIIOJTHEHUHA  OMOJIOTMYECKUX  JIKCIIEPUMEHTOB;  CIHOCOOHOCTH  OMNpPEAEsATh
COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM >KM3HU U OOBICHATH €€; YMEHHE YUYMTHIBATh B CBOUX

NEUCTBUSAX HEOOXOAMMOCTb KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HbIMU YOEKIEHUSMHU, KYIbTYPHBIMU LIEHHOCTSMU U
COLMAIBHBIM  TOJIO)KEHUEM; TOTOBHOCTH K COTPYIHMYECTBY B IIPOLIECCE
COBMECTHOTO BBINOJTHEHUS Y4YE€OHBIX, IO3HABATEIbHBIX W HCCIEI0BATEIbLCKUX
3a/1a4, YBAKUTEJIHHOIO OTHONIEHUS K MHEHMIO OIMOHEHTOB MpPU OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPKAHMSI; TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOM JESITENBHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHUCKON IpakIaHCKOW UACHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K CBOEMY HApO/y, YyBCTBA OTBETCTBEHHOCTHU Iiepen PoauHou, ropaoctu
3a CBOM KpaH, CBOIO PonnHYy, CBOW SI3BIK M KYJIBTYpPY, IIPOIIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu; EHHOCTHOE OTHONIIEHWE K MPUPOIHOMY
HACJIEAUIO U MaMSITHUKaM MPUPOJIBI,
nocTkeHnsM Poccum B HaykKe, HMCKYCCTBE, CHOPTE, TEXHOJOTHUAX, TPYIE;

CIOCOOHOCTH OIEHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBIICHUE U
pa3BUTHE OWOJOTWH, TMOHWMAHWSA 3HAYCHHs] OMOJIOTMM B TIO3HAHMM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJTOBEKA U COBPEMEHHOTO O0IIEeCTBa; uaeiHas yoe:K 1IEHHOCTD,
TOTOBHOCTH K CITY’KEHUIO U 3amure OTeuecTna,

OTBETCTBEHHOCTbH 3a €r0 CyahOy;

3) JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:



OCO3HaHHUE JTyXOBHBIX ILIEHHOCTEH POCCUIICKOrO0 Haponaa; copMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO MOBEIEHUS; CIIOCOOHOCTh OLIEHUBATh
CUTYallUIO ¥ IPUHUMATh OCO3HAHHbBIE PELICHMS,

OpPUEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TIOCTPOEHHWE YCTOWYMBOTO OYIYIIEro; OTBETCTBEHHOE
OTHOILICHHE K CBOUM POJUTENSM, CO3JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS LICHHOCTEH CEMEWHON >KU3HM B COOTBETCTBUHU C TPAIUIIMSIMH HApPOJIOB
Poccuu;

4) ICTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAsi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYy/a, 0OIIECTBEHHBIX OTHOILIICHHI;
MMOHMMAaHHUE YMOIIMOHATBLHOTO BO3JICHCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPQKEHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KaueCTBA TBOPUECKON JTUYHOCTH;

5) (uznveckoro Bocnuranus, popMHUpoOBaHNs KYJbTYPhI
310POBbSI M IMOIUOHAJIBHOTO 0JIATONOIYy U :

MOHMMAaHUE W peanu3alus 3I0pOBOro U 0OE€30MacHOro 00pasza KU3HU
(3mopoBoe  mUTaHWE, COOMIOACHHWE THTMEHUYECKHUX TMPaBWI U HOPM,
cOalaHCUPOBAHHBIA PEXKHUM 3aHATHH W OTAbIXa, perynsapHas Quzndeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO; MMOHUMAHHE LIEHHOCTH
IIpaBUJI MHIWBUAYAJIBHOTO U KOJUIGKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYaIUAX, YIPOKAIOIMINX 30POBbIO U KU3HU JIFONIEH;

OCO3HAHUWE TIOCNEICTBUIA U HETIPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
AJIKOTOJISI, HAPKOTUKOB, KYPEHUS);

6) TPYA0OBOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyAYy, OCO3HaHUE IIEHHOCTH MAaCTEepCTBa, TPYAOJItO0UE;
FOTOBHOCTh K AaKTUBHOM JESATCIbHOCTH TEXHOJOTMYECKOM U  COLIMaJIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATh U CaMOCTOSTEIHLHO
BBITIOJIHATh ~ TaKyl0  JIEATEJIbHOCTh; HHTEpEC K  pasiMuHbiM  cdepam
npodeCCUOHAIBHON JIeATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieir mpodeccMu W peaau30BBIBaTh COOCTBEHHBIC KU3HCHHBIC IIJIaHBI,
TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) IKO0JIOTHYE€CKOIro BOCTIUTAHMS:
AKOJIOTHYECKH 11e1ecO000pa3HOe OTHOILICHUE K IPUPOJIC KAK UCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlI€CTBOBAHUS; MOBBIIIEHUE YPOBHS SKOJIOTHYECKON
KyJAbTYPBI: TPHOOPETCHHWE OIbITa IUIAHWPOBAHUS IIOCTYIIKOB M OIEHKH UX



BO3MOXXHBIX TIOCJIEICTBUMA JII OKPYXKAIOIICH Cpeibl; OCO3HAHWE T00ATBLHOTO
XapakTepa IKOJOTUYECKUX MPOOIeM U MyTen ux

pelIeHus; CnoCOOHOCTh MCMOIb30BaTh MpUOOpETaeMble MPU U3YyYECHUU OUOJIOTHU
3HAHUA W YMEHHS TMpPU PEIICHUH MPOOJieM, CBA3AHHBIX C PAMOHAIBHBIM
MPUPOJONIONB30BaHUEM  (COOMIONEHHE  MpaBWi  TMOBENEHUS B MPHUPOJIE,
HANpaBIICHHBIX Ha COXPAaHEHHE pPABHOBECHUS B JKOCHCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, OHochepsl);

AKTUBHOE HENPUATHE JCUCTBUW, MNPUHOCIIIMX BpEI  OKPYXKaIOLIEH
OPUPOIHON Cpelie, YMEHUE MPOTHO3MPOBATh HEOIArONpPUSTHBIE 3KOJIOTHYECKUE
MOCJE/ICTBUS TPEANPUHUMAEMbIX JEHCTBUA U MPEJOTBpalllaTh HX; HaIU4HUe
Pa3BUTOTO DKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
NEATEIbHOCTH HKOJIOTMUYECKOM HANmpaBICHHOCTU, YMEHUSI PYKOBOJACTBOBATHCS UMH
B I103HABaTEIbHON, KOMMYHHKAaTUBHOW W COLMAIBHOW MPAKTHKE, TOTOBHOCTU K
YYaCTHUIO B IPAKTUYECKON JEATEIIBHOCTH YKOJIOTHUECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha JHAJIOre
KYJBTYpP, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;
COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATEIHCKON KYJIBTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXy JIIOAbMU W TO3HAHUS MHpA; TOHMMaHHUE CHEIUPUKH
OMONOTMM KaK HayKd, OCO3HaHUS €€ poiii B (POPMUPOBAHUM PALUOHATHHOTO
HAayYHOIO MBILUIEHHS], CO3IaHUM LIEIOCTHOTO MPEACTaBICHUS 00 OKpY’KaloleM
MHpE KaK O €IMHCTBE MPUPOJbI, YeJIOBEKa U OOIIECTBA, B MMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEW M PEIICHUH TPOoO0JIeM COXPaHEHUS TPHUPOIHOTO PABHOBECHS,;
yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMUM JUIsi COBPEMEHHOW ITUBUIIU3AIINH:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/aHHE MEPCHEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pemarb pPecypcHble  NpoOJIeMbl  Pa3BUTHA
YeJIOBEYECTBA, MOMCKA MyTEH BBIXO/Ia U3 II00ATBHBIX YKOJIOTHUYECKUX MPOOJIeM U
oOecrieueHusi  mepexoga K  YCTOMYMBOMY  pa3BUTHIO,  PAIMOHAIBEHOMY
WCTIOIB30BAHUIO TIPUPOAHBIX PECYpCOB M (POPMHUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTMYECKUX 3HAHUU B IEJAX
MOBBINICHUA OOIIEH KYIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KakK
COCTaBHOM 4YacTH (PyHKIIMOHAJIBHON TPAMOTHOCTH OOydJaromuxcs, (GpopmMupyemoit
Opyu  HU3ydeHUU OWMOJOTUM; TIOHMMAHUE CYIIHOCTH METOJIOB  ITO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOIb30BaTh MOJIy4aeMble
3HaHWS I aHaidu3a MW OOBSICHEHHWS SIBICHUM OKPYXKAIOIIET0O MHpa W
MIPOUCXOAIINX B HEM M3MEHEHMI, YMEHHUE JIeJIaTh 000CHOBAHHBIC 3aKIIIOUEHUS HA
OCHOBE HayuyHbIX (DaKTOB M MMEIOIIUXCA JAHHBIX C IEJNbI0 TOJTYyUYCHUS



JOCTOBEPHBIX  BBIBOJIOB;,  CIIOCOOHOCTH  CaMOCTOSITEIBHO  HCIIOJIb30BaTh

OMOJIOTNYECKUE 3HAHUS IS

pellleHrss MpoOJieM B pealbHBIX JKU3HEHHBIX CHUTYallUsX; OCO3HAHHE IICHHOCTH
HAyYIHOH JIeITeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh

MPOCKTHYIO M HCCIIEIOBATEIILCKYIO ICITeIbHOCTh HHANBUIYATIBHO U B TPYIIIIC;

TOTOBHOCTH M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHMIO M CaMOOOPa30BaHHUIO,

K aKTUBHOMY TTOJTy4EHHUIO HOBBIX 3HAHHH 110 OMOJIOTUH B COOTBETCTBHH C

KU3HEHHBIMH TTOTPEOHOCTAMMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOSHUsI yuyeOHoro mnpenmera «buonorus»
BKJIIOYAIOT: 3Ha4UMble sl  (OPMUPOBAHUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHSA, OTPaKarOIIHe
LEIOCTHOCTh HAy4YHOW KApTUHBI MHpAa M CHEUUPUKY METOAOB IO3HAHMUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPIus, sIBJICHUE, MPOIIECC,
CUCTEMa, HAay4yHBIM (aKT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeloBaHuEe,  HAOMIOJCHHE,  U3MEPEHHE,  OKCIIEPUMEHT U JIPYTHUX),
yYHUBEpCaJibHbIE yueOHble JeWcTBUS (TTO3HABATENbHBIC, KOMMYHHUKATHUBHBIC,

PETYIATHBHBIE), oOecreynBaroIne (dbopMupoBaHue (YHKIMOHATBHON
IPaMOTHOCTM U  COLMAIbHOM KOMIIETEHIMH OOy4aroluuxcs, CIOCOOHOCTb
00yYaronuxcs UCITIOJIB30BATh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  yHHBEpCAJIbHblE ydyeOHble JIEWCTBHUS B
ITO3HABATENBHOM U COLIMATIBHOMN NIPAKTHUKE.

MeranpenMeTHble pe3yJabTaTbl OCBOCHMSI IPOrpaMMBbl CPEIHEro OOIIEeTro
00pa3oBaHUs TOJKHBI OTPAXKATh:

OBiaieHHe YHMBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a3oBble JJOrHYecKHe JeiCcTBUSI:

CaMOCTOATENIbHO  (OPMYJAUPOBaTh W AKTyaJIu3UpOBaTh  IpoOIsieMy,
paccMarpuBarh €€ BCECTOPOHHE; HCIOJIB30BATh MPHU OCBOCHUM 3HAHUW TMPUEMBI
JIOTUYECKOTO MBILIUIEHUs (aHanu3a, CHUHTE3a, CpaBHEHMs, Kiaccu(UKalUY,
00001IeHNs), PacKpbIBaThb CMBICT OHOJOTUYECKUX TMOHATUH (BBIACNATH HUX
XapaKTepHblE MpPU3HAKW, YCTAHABIMUBATH CBA3M C JPYTUMHU TOHSTHIMHU);
ONpENENsTh LeJId AeATEILHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUU UX
JOCTH>KEHHSI, COOTHOCUTB PE3YJIbTaThl JESITEIIBHOCTH C IOCTABICHHBIMU LIEIISIMY;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JIJIs1 OOBsICHEHUS (DAKTOB U ABJICHUN



’KUBOW  MPHUPOJIbI;  CTPOUTH  JIOTUYECKUE  PACCYXKIEHUS  (MHAYKTUBHBIE,
JNEAYKTUBHbIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B
paccMaTpUBaeMBbIX SBJICHUSX, (OPMYIUPOBATH BHIBOJILI U 3aKIIIOUEHHUS; IPUMEHSIThH
CXEMHO-MOJICTIbHBIE CPEJICTBA JIJIsI TIPEACTABICHUS CYIICCTBEHHBIX CBSI3EH W
OTHOILICHUI B H3y4ae€MbIX OHMOJIOTMUYECKHX OOBEKTaX, a TaKKe MNPOTUBOPEUUIl
Pa3HOTO pOJia, BBISABICHHBIX B PAa3IHYHBIX HWH(OOPMAIMOHHBIX HCTOYHHKAX;
pa3pabarbIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIM3a UMEIOIINXCS

MaTepuajbHbIX W HEMAaTepUANIbHBIX PECYpCOB; BHOCUTH KOPPEKTHBBI B

NEATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
IeJsIM, OIICHHWBATh PHUCKU TIOCJICACTBUU JEATEIBHOCTH; KOOPJIWHUPOBATH U

BBITIOJIHATH Pa0OTy B YCIOBUSIX PEATHLHOTO,

BUPTYaIbHOTO U KOMOMHMPOBAHHOTO  B3aMMOJCHCTBUS;  pa3BUBaTh

KpEaTUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCIIEN0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh HABBIKAMH Y4€OHO-UCCIIEIOBATEIIbCKON U MPOEKTHOM JIEATEbHOCTH,
HaBbIKAMHM  pa3peuieHuss 1npolieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOKCKY METOJIOB PEIICHUS MTPAKTUUECKUX 3a71a4, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MMO3HAHUS; UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI IEATEIBHOCTHU MO
MOJIyYCHUIO HOBOTO 3HAHMs, €ro HWHTEPHpETalnH, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B Y4YEOHBIX CHUTYallMsiX, B TOM YHCJE MPU CO3JaHUM YYEOHBIX U
COIIMAJILHBIX TTPOEKTOB; (POPMHUPOBATH HAYUHBIM THUI MBIIIUICHUS, BIIaJIETh HAYYHOM
TEPMUHOJIOTHEM,

KJIFOUEBBIMU TOHATUSMU M METOAAMU; CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE

3a/1a4u B 00pa3oBaTeIbHOMN

NEATEIbBHOCTH W JKU3HEHHBIX CUTYallUsX; BBISBISATH MPUYMHHO-CIIEACTBEHHbBIC
CBSA3M W aKTyaJIU3UPOBaTh 3ajiady, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS, HaXOIUTh
apryMeHTBhl ISl JI0Ka3aTelbCTBA CBOUX YTBEP)KACHUM, 3aJaBaTh IMapaMeTpbl MU
KPpUTEpUU PEUICHUS; aHAJU3UPOBATH I[IOJIYYEHHbIE B XOAE PEIICHUS 3aJla4yd
pe3y/bTaThl, KPUTUYECKU OILIEHUBAaTh HUX JIOCTOBEPHOCThb, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCJIOBHSIX; JlaBaTh OIIEHKY HOBBIM CHUTYyallUsSM, OLICHUBATh
MPUOOPETEHHBIN OMBIT; OCYIICCTBIATH IE€JICHANPABICHHBIA TMOKWCK MepeHoca
CPEJICTB U CITIOCOOOB

nedcTBusl B MpodEeCCHOHATIBHYIO Cpely; YMETh TIEPEHOCHUTh 3HAHUA B

MO3HABATEJIbHYIO U TPAKTUUECKYIO 00JIacTH
KUZHEACATEIbHOCTH, YMETh HWHTETPUPOBATh 3HAHMS M3 Pa3HBIX MPEIMETHBIX

obOnacreli; BBIABUTaTh HOBBIC WJICH, MpeEJJIararb OPUTHHAIBHBIC MOIXOAbI U

pelieHus,

CTaBUTH MPOOIEMBI U 33J1a4H, JOMYCKAIOIINE AIETEPHATUBHBIC PEIICHMS.



3) padora ¢ unpopmanmei:

OpPUEHTHPOBATHCA B PA3IMUHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTo
nocoOusi, Hay4YHO-TIOMYJISIPHON JuTeparype, OWOJOTHYECKUX CJIOBapsix U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIW3UPOBAThH
MH(GOPMAIUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUYECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH; (HOPMYIHPOBATH 3aPOCHl U IPUMEHSTh
pa3nuyHbIE METONIbl TMPU TIOMCKEe U OoTOOpe Ouosormveckoil uHpOpMaIm,
HEOOXOIUMOM JIJIs1 BHIIOJHEHUS Y4eOHBIX 3a/1au;

npuoOpeTaTh OMBIT UCTIOIB30BaHMS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KyJIbTYpYy aKTUBHOTO HCIIOJIb30BAaHUS Pa3JIMYHBIX
IOUCKOBBIX ~ CHUCTEM; CaMOCTOSITEIbBHO  BBIOMpaTh ONTHUMAJIbHYIO  (opMy
MpeCTaBICHus OHONornueckoil mHpopManuu (cxeMbl, TpaduKH, JAUATPAMMBI,
TaOJINLIbI, PUCYHKHU U APYTOE);

UCIOJb30BaTh HAY4YHBIM S3bIK B KauecTBE CpeACTBa Hpu padbore ¢
Oouonornyecko uHGoOpManMe: MNPUMEHITb XUMHUYECKHE, (QU3NYECKUe U
MaTeMaTHYeCKUE 3HAKM M CHUMBOJIbI, (popmynbl, abOpeBHUaTypy, HOMEHKJIATypYy,
UCIOJb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIVISIAHOCTH;

BJIaJ€Th ~ HABbIKAMM  pACIO3HABaHMS M 3allUThl  HH(pOpPMAIUH,
MH(}OpMAIIMOHHON 0€30IaCHOCTH JINYHOCTH.

OBiageHne yHMBepCaJIbHBIMM KOMMYHUKATHBHBIMH 1eICTBUSIMU:

1) o0lieHMe: OCYUIECTBISATh KOMMYHHMKAIlMd BO BceX cdepax >KHU3HH,
AKTMBHO y4acTBOBATh B JIUAJIOTE WJIM JUCKYCCUU O CYIIECTBY 00CYKIaeMOM TEMbI
(yMeHHe 3aaBaTh BOIIPOCHI, BBICKA3bIBaTh CY)KICHHSI OTHOCUTEIBHO BBIITOJTHEHUS
npeaIaraéMon 3a7a4u, yYuThIBaTh HMHTEPECHl U CONIACOBAHHOCTD MO3ULUI APYTHX
YYaCTHUKOB AMAJIOTa WM JIUCKYCCHM); PACIIO3HABaThb HEBepOalbHBbIE CPEACTBA
oOlLleHuss, MOHMMATh  3HAYEHHE  COIMAIbHBIX  3HAKOB,  MPEANOCHUIOK
BO3HUKHOBEHHUS! KOH(DIUKTHBIX CUTyallMi, YMETh CMAr4aTh KOH(IUKTHI U BECTU
IEPEroBOpPbl; BIAJETh PAa3IMYHBIMHM CIOCOOaMU OOILIEHUS M B3aUMOJEHUCTBUS,
MMOHUMaThb HAMEPEHHUs JPYTuX JIOAEH, MPOSBIATH YBaKUTEIbHOE OTHOLIEHUE K
co0eceHUKY M B KOPPEKTHOW ¢opMe QOopMyIupoBaTh CBOU BO3PAKECHHS;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHMSI C HCIOIb30BAHUEM
SA3BIKOBBIX CPE/CTB.

2) COBMECTHAsl  [IeiTeJIbHOCTb:  TIOHMMaTb W MCIOJb30BaTh
MPEUMYIeCTBA KOMAHJAHOW W WHIWBUIYAIbHOW pabOThl TMpU  PEUICHUU
Ouonornyeckol  mpoOiieMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  TPUMEHEHHS
rpynnoBeIX (opM B3aMMOJEHCTBUSI NMpPU pEUICHUM Y4eOHOM 3ajauu; BBIOMpPATh
TEMAaTUKY U METOJIbl COBMECTHBIX JICHCTBUM C YUETOM OOLTUX



HMHTEPECOB ¥ BO3MOKHOCTEN KAKJIOTO WiIeHa KOJIJIEKTHUBA;

OPUHUMATh L€JIM  COBMECTHOM  JIE€ATEIBHOCTH, OpraHU30BbIBAaTb WU
KOOPIAMHHUPOBATh ACUCTBUSA 10 €€ NOCTHIKCHHUIO: COCTABIIATH IUIAH JICHCTBUI,
pacrupenensiaTh poiad ¢ y4€TOM MHEHUH YYacTHHKOB, OOCYXJaTh pPE3yJIbTaThl
COBMECTHOI padOThl; OLIEHUBATHh KaY€CTBO CBOErO BKJIAJA U KaXXIOIO y4aCTHHUKA
KOMAaH/IbI B
oOmMii pe3yasTaT Mo pa3paboTaHHBIM KPUTEPHUSM; MpeAJiaraTb HOBBIE MPOEKTHI,

OLICHUBATH UJIEH C ITO3ULUN HOBU3HBI,

OpWUTMHAIBHOCTH, IPAKTUYECKOM 3HAUYMMOCTH; OCYIIECTBIIATH IIO3UTHBHOE

CTPAaTErn4eCcKOe IMOBEJCHUE B PA3IUYHBIX
CUTYAIHsIX, IPOSBISITh TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHMBEPCAJbHBIMH PEryJIsTHBHBIMH 1CHCTBUAMMU:

1) camoopraHm3amusi: HUCIOJB30BaTb OWOJIOTMYECKUE 3HAHUSA IS
BBISIBIICHUS TPOOJIEM U UX
pemieHus B OKU3HEHHBIX M Y4YEeOHBIX CHUTyalusiX; BbIOMpAaTb Ha OCHOBE
OMOJIOrMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOUX JIEHCTBUSX U
IOCTYIIKaX IO OTHOLIEHUIO K XKUBOH IPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYKalolIUX; CaMOCTOATEIbHO OCYLIECTBISATH IMO3HABATEIBHYIO NEATEIbHOCTD,
BBISIBIISITh MIPOOJIEMBI, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJa4d B
o0pa30BaTeIbHON JI€ATEIBHOCTH M IKU3HEHHBIX CHUTYyallUsAX; CaMOCTOSITEJIbHO
COCTABJIATH IUIAH PELIEeHUs MPOOIEMbI C YUETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTCHUM; aBaTh
OLICHKY HOBBIM CHUTyallUsIM; pacIIUpsTh paMKd Y4yeOHOro IpenMera Ha
OCHOBE  JIMYHBIX  MpPEANOYTEHHWH;  JelaTh  OCO3HaHHBIM  BBIOOP,
apryMeHTHUpOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHune; OlleHUBATh MPUOOPETEHHBIN OMBIT, CIIOCOOCTBOBATH (POPMUPOBAHUIO U
IOPOSIBJICHUIO IUUPOKOW OSPYIUIMM B pa3HbIX OONACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 0Opa30BATENbHBIN M KYJAbTYPHBIM YPOBEHb. 2) CAMOKOHTPOJIb:
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTHUBBI B JIEATEILHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LIEJISIM; BIa/J€Th HABBIKAMU [T03HABATEIbHOU
pedraexcun Kak 0CO3HaHUS COBEPIIAEMBIX JIEUCTBUIM U MBICIUTEIbHBIX MPOLECCOB,
UX pEe3ylbTaTOB M OCHOBAHMM, MCIOIB30BaThb MPHUEMBI Pe(ICKCUU IS OLEHKH
CUTYyalllH, BHIOOpa BEPHOTO PEILICHUS; YMETh OIICHUBATh PUCKA M CBOEBPEMEHHO
MIPUHUMATh PELIEHUS M0 UX
CHUKEHHUIO;
NPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPHU aHAIHU3E PE3YJIbTaTOB
NeSTEIBbHOCTH;



3) npunsTHe ceds U APYIUX: IPUHUMATDH ce0sl, MOHMUMAasi CBOM HEIOCTATKH U
NOCTOMHCTBA; IPUHMMATh MOTHMBBI M apPryMEHTBl JAPYTMX IPHU aHaAJIU3e
pE3yIABTaTOB

JesITeIbHOCTH; IPU3HABATH CBOE MPaBO U MPABO JAPYTUX HA OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C MO3ULUU JAPYTOro YeIOBEKa.

HPEAMETHBIE PE3VYJIBTATBI

[IpenmeTHble pe3ynbTarbl ocBoeHHd mporpammbel COO mo Ouosornn Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduueckue st yueoHoro npeamera «buomorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETALIUU U
peoOpa30BaHUIO 3HAHWM, BUbI AEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3iMyYHBIX Y4EOHBIX CUTYyallUsX, a TaKXKe B peabHbIX
KU3HEHHBIX CUTyallUsiX, CBSI3aHHBIX C Ouonoruei. B mporpamme npeamerHble
pe3yabpTaThl IPEICTABIEHBI 110 TO1aM 00y4YEeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHMS ydeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAy4YHOT'O

3HAaHUA €CTECTBEHHBIX HayK, B (P OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTUHBI MUpPa U HayYHOI'O MUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbBIX
Y4YEHBIX-OUOJIOTOB B pa3BUTHUE OWOJOTMH, (PYHKIIMOHATBLHONW TIPaMOTHOCTHU
YeloBeKa IJIsl PEIICHMs] KU3HEHHBIX 3aJla4y; YMEHHE pPacKphIBaTh COJAECpPKAHUE
OMOJIOrMYeCKUX TEPMUHOB W TOHATUMN: KU3Hb, KJIETKA, OPraHHU3M, METaboIu3M
(oOMeH BemecTB W TMpeBpalleHUuEe »dHEPruu), TroMeocTa3 (camMoperyssius),
YpOBHEBasi OpraHU3alys >KUBBIX CHCTEM, CAMOBOCIPOM3BEAEHUE (PEIPOIYKIHs),
HACJIEICTBEHHOCTb, HM3MEHYMBOCTb, POCT W pPa3BUTHE;, YMEHHE H3Jararb
Ouonornyeckre Teopuu (KJIETOYHasl, XpOMOCOMHAsl, MyTallMOHHAs, IIEHTpajIbHasl
JorMa MOJICKYIsipHOM Oumonorun), 3akoHbl (I. Menagens, T. Moprana, H. W.
BaBunoBa) u yuyeHus (0 HeHTpax MHOrooOpasusi U MPOUCXOKICHUS KYJIBTYpPHBIX
pactenuii H. V. BaBunoBa), onpenensiTh rpaHUlbl UX TPUMEHUMOCTH K KHBBIM
CHUCTEMaM; YMEHHE BJIaJE€Thb METOJaMH HAyyHOIO IO3HAHUS B OWOJIOTUU:
HaOJIO/IEHUE U ONKCAaHUE KUBBIX CUCTEM, MPOLIECCOB U SABJIEHUI, OpraHu3auus u
poBeJIeHNE OMOJIOTUYECKOTO IKCIEPUMEHTA, BBIJIBH)KEHHUE TUIIOTE3bI, BBHISIBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIWYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pE3yABTaTOB, MCIIOJIB30BAHHBIX HAyYHBIX IOHSATUH, TEOPUH W 3aKOHOB, YMEHHE
JIeNaTh BBIBOABI HA OCHOBAHHMM IIOJYYEHHBIX PE3YyJIbTaTOB; YMEHHE BBIJIEIATH
CYLIECTBEHHbIE  MPU3HAKKM BUPYCOB, KIETOK MPOKAPUOT U  DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH IPOLIECCOB:



oOMeHa BEIIECTB U MPEBpAIleHUs] SHEPTUH B KJIETKe, POTOCHHTE3a, JIACTHUYECKOTO
U DHEPreTUYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, UHAUBUAYAIbHOIO Pa3BUTHSI OpraHu3Ma
(OHTOreHe3); yMEHUE IPUMEHATD MTOJyYEHHBIE 3HAHUSA I OOBSCHEHUS
OHMOJOrMYECKHUX MPOIECCOB U SBICHUM, IS IPUHITHS MPAKTUYECCKUX PEIICHUN B
IIOBCETHEBHOM JKM3HU C 1I€JIbI0 00ecTedeHns 0€30IaCHOCTH CBOETO 3/J0POBBS U
3JI0POBBS OKPY’KAIOLIUX JIFO/IEN, COOTIOEHNS HOPM TPaMOTHOTO MTOBE/ICHUS B
OKpY>Karollel MpUpoaHON cpelie, MOHUMaHuEe HEeOOXOUMOCTH UCTIOIb30BaHUS
JOCTUKEHUM COBPEMEHHON ~ OMOJOrMM U OMOTEXHOJOTUN  1JIA
PaMOHAIBHOTO TPUPOIOIOJIB30BAHMS; YMEHUE PEIIATh JIEMEHTApPHBIE
TeHETHYECKHUE 33]1a4d Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHUE, CIEMJICHHOE HAacleOBaHUE, COCTABISATh CXEMBbI
MOHOTHMOPHIHOTO CKpEIIMBAaHUA AJIs MpEACKa3aHUsl HACIEIOBaHUs IMPU3HAKOB Y
OpPraHM3MOB; YMEHHE BBINOJHATh JIAOOpPATOpHbIE M MpPaKTHUECKHE pPabOTHI,
coOmronaTh
npaBuia Hpu pabore ¢ y4eOHbIM M Ja0OpPaTOPHBIM OOOPYIOBAaHHUEM; YMEHHE
KPUTHUYECKH OLIEHWBaTh W HWHTEPIPETUPOBaTh HHGOPMAIUIO0 OUOJIOTHYECKOTO
COJIEP>KAHMSI, BKIIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX MCTOYHHKOB
(cpencTBa MaccoBoi MH(GOPMALIMK, HAYYHO-TIONYJISIPHBIE MaTepuaibl), STUYECKUE
aCIeKThl COBPEMEHHBIX HCCIIEJOBAHUNA B OMOJOTHH, MEIUIMHE, OMOTEXHOJIOTUH;
YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHMs, 000O0mIas
OMOJOTMYECKYI0O  MH(MOPMALMI0 M3  HECKOJbKMX  HMCTOYHHKOB, TI'PaMOTHO
MCIIOJIb30BATh MOHATUHHBIN anmnapar OMOJIOTUH.
c(hOpMHPOBAHHOCTH 3HAHUM O MECTE U PO OMOJIOTHH B CUCTEME HAyYHOTO

3HAHMS €CTECTBCHHBIX HayK, B (HOPMUPOBAHWH COBPEMEHHOHN €CTECTBCHHOHAYYHOM
KapTUHBI MUPA U HAYyYHOTO MUPOBO33PEHMUSI, O BKJIAJIE POCCUNUCKUX U 3apyOe:KHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIMOHATHLHOWM TPaMOTHOCTH
YelioBeKa NI PEIICHMsI JKU3HEHHBIX 33Jlad; YMEHHE pPacKpBIBATh COACpKAHUE
OMOJIOTHYECKUX TEPMUHOB W TIOHSATHW: BUI, TOMYJIAIUsS, TeHODOH, IBOJIOIHS,
IBWOKYyIHUE CWiIbl  ((aKTOphl) HBOJIOIHUHM, MPUCIIOCOOIEHHOCTh OPTraHU3MOB,
BUI000pa30BaHuE, JKOJOTMYECKUE  (PaKTOphl, DKOCHCTEMa, MPOMYIICHTHI,
KOHCYMEHTBI,  PEAYLEHTHI, TIeMW TMHTaHWSA, DJKOJOTHYEeCKas MHUpaMuia,
ouoreolieHos, ouocdepa;

YMEHUE WU3Jarath OWOJOrH4YecKre Teopuu (IBOMONMOHHAs Teopus Y.
JlapBuHA, CHHTETHYECKas TEOPHS OBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponpiieBoro cxoactsa K. M. bapa, uepenoBaHus IIaBHBIX HalpaBiICHUU U
myteit sBomoruu A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepuasackoro),



OTIpENENATh TPAHUIIBl UX MPUMEHUMOCTH K XHBBIM CHCTEMaM; YMEHHE BIIAJETh
METOZaMH HayqHOTO TIO3HAHMsI B OMOJIOTUU: HAOIIOIEHUE U
ONHMCaHWE >KUBBIX CHUCTEM, MPOILIECCOB W SIBICHUH, OpraHW3aIisi W MPOBEIACHHE
OHMOJIOrMYeCKOro SKCIIEPUMEHTA, BBIJIBUKCHHE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEIyeMbIMH BEJIMUYMHAMHU, OOBSICHEHHE TIOIYYCHHBIX pPEe3yJbTaToB,
MCTIOJIH30BAHHBIX HAYYHBIX MOHSITHHA, TECOPUN U 3aKOHOB, YMEHHE JI€]aTh BBHIBOJIBI
Ha OCHOBAaHWHU TIONYYCHHBIX pE3YJbTaTOB; YMCHHE BBIJICIATH CYIIECTBCHHBIC
MPU3HAKU CTPOCHHS OMOJOTHYECKUX OOBEKTOB: BUIOB, MOMYJISINI, IPOAYIICHTOB,
KOHCYMEHTOB, pEIYyLIEHTOB, OWOTEOIICHO30B U  OJKOCHUCTEM, OCOOEHHOCTH
NPOIIECCOB:  HACJICACTBEHHOW  WM3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus, TPHUCIIOCOOTICHHOCTH OPTaHW3MOB, JEHUCTBUS SKOJIOTHYCCKUX
(akTOpOB Ha OpraHU3MBI, MEPEHOCA BEUIECTB U MOTOKA PHEPTHMH B SKOCHCTEMAX,
aHTPOTIOTEHHBIX HM3MEHEHMH B SKOCHUCTEMax CBOEM MECTHOCTH, KPYyroBOpOTa
BEIIECTB U OHWOT€OXMMHUYECKUX IMKIOB B Ouocdepe; yMeHUE MNPUMEHSATH
HOJyYEHHbIE 3HAHUS ISl OOBSICHEHHUSI OMOJIOTMUYECKUX MPOIIECCOB U SBJICHUH, /Ui
MPUHITHS MPAKTUYSCKUX PEIICHUI B MMOBCEAHEBHON KU3HU C LIETIbI0 00€CTICUCHHS
0€30MacHOCTH CBOETO 3/I0POBbS U 3I0POBbS OKPYXKAIOMIMX JIONEH, COONIOICHHUS
HOpPM TPaMOTHOIO IOBEACHMSI B OKpY’KaIOLIEH INPUPOAHON cpene, MOHUMaHHE
HEOOXOAMMOCTH HUCHOJb30BaHUS JOCTM)KEHUH COBPEMEHHOM OWONIOTMM IS
paIOHaTIBbHOTO  MPHUPOJIOMNOIB30BAHMS,  YMEHHME  pelarb  AJIeMEHTapHbIC
OHMOIOrMYeCcKHe 3a/1auu, COCTABISATH CXEMBI
IEpEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAaX (LIeTH MUTaHUs); YMEHHUE BBIIOIHSITD
71a00paTOpHBIC U MPAKTUYECKUE PAOOTHI, COOTIONATH
npaBuwia npu paboTe ¢ y4yeOHBIM M JTAOOPATOPHBIM OOOPYIOBAHHEM; YMEHHE
KPUTHUYECKH OLIEHWBaTh W WHTEPIPETHUPOBaTh HHPOPMALMIO OHOJIOTHYECKOrO
COZIepKaHMsl, BKJIIOUYAIONIYIO0 TCEBJOHAYYHBIC 3HAHWS U3 PA3NUYHBIX HCTOUYHUKOB
(cpenctBa  maccoBoil  MH(pOpMaMM,  HAYYHO-TIOMYJSIPHBIE  Marepuabl),
paccMmarpuBaTh  IVI00AQJbHBIE  SKOJOTMYECKHME  MpOOIEeMbl  COBPEMEHHOCTH,
(opMUpOBaTH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIIEHHSA, 00001Ias OMOJOTUYECKYIO
WH(GOPMAITUIO U3 HECKOJIIBKUX MCTOYHHKOB, TPAMOTHO HCIIOJNB30BaTh MOHATUHHBIN
arnmapar OMOJIOTHH.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
unppoBbIe
Ne ni/m Tema ypoka Kontpoabubie IIpakTnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnnoreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast paborta Ne 1 bubnmnoreka [HOK
2 1 0.5
«Mcnonp30Banue pa3IM4HbIX METOIOB IIPU https://m.eds00.ru/863e6122
W3YYCHUU OMOJIOTUIECKIX 00OBEKTORY
3 buonornueckne cucTemsl, IPOLECCH U UX 1 bubnmnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHUYECKUM COCTaB KJIeTKU. Boja u 1 bu6mmoteka [IOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubmmoreka [IOK
) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.edso00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [TOK
yi ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMIIIa3bl WIH
KaTaasbl)»
but6mmoreka [IOK
7 v JI 1
TICBOABL. SR https://m.eds00.ru/863e6870
8 HyxknennoBeie kucinotel. ATO 1 bubnuotexa [JOK



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

0O0001enue 1mo treMe "XUMUYECKUI COCTaB

https://m.edsoo.ru/863e6d5c
bu6nmoreka [IOK

9
KieTKu" https://m.edso0.ru/863e6e88
Hcropust 1 METOIbI M3yUCHUS KIICTKH.
10 Kinerounas teopust. Kietka kak memoctHas
JKHUBasl CHCTEMa
CtpoeHne dyKapuOTUYECKOMN KIICTKH.
JlaGopaTtopnas pabora Ne 2 «M3yuenne
PatopHAt b . 7 bubmuorexa [JOK
CTPOCHHUSI KJIETOK PaCTCHHM, )KUBOTHBIX,
11 5 5 - 0.5 https://m.eds00.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MHUKpOTIpEIapaTax u ux
OIIMCAHHUE»
bubnnoreka IIOK
12 o 0
(OOMeH BEIIECTB UITH META00THIM https://m.edso0.ru/863e766¢
bu6nuoreka [IOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6nuoreka [IOK
14 i
Juepremieckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. Jlabopatopnas padora Ne 3
15 «Habmroienre MUTO3a B KIIETKaX KOHYHKA 0.5 bubmorexa HOK
A ' https://m.eds00.ru/863e7dc4
KOpEITKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakius MaTpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6nuoreka [IOK
17 T —
pascIIIs — bHocHHTES Oena https://m.edso0.ru/863e796e
18 Hexknerounsie (opMbl )KM3HH — BUPYChI bubmmoreka [JOK



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

https://m.edso00.ru/863e7540
bu6nmoreka [IOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nmoreka [IOK

20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnogotBopenue. JlabopaTopHas pabora Ne 05 bubnmnoreka [HOK
4 «I3ydyeHue cTpoeHus MOJOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TFOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK

https://m.eds00.ru/863e8436

93 I'eneTrrnka — Hayka O HaCJIEACTBEHHOCTH U bubnuoreka [JOK
M3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS bubmuotexa [JOK
NpU3HAKOB. MOHOTHOPUAHOE CKpEIBaHUE https://m.eds00.ru/863e8878

o5 JurnbpuaHoe cKpemmBaHue. 3aKoH bubnmnoreka [JOK
HE3aBHUCHUMOTI'O HACJIEI0BAHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenneHHoe HaclleJOBaHUE ITPU3HAKOB.

Jlaboparopnas pabota Ne 5 «3yuenue
26 pesyniTale)B M;)HOFI/I6pI/IJIHOFO 1/}1]II 0.5 bubmmorexa LOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOTMpEnapaTax»

97 I'eneruka nona. HacienoBanue npu3HaKkos, bubmmoreka [JOK
CLIEIJIEHHBIX C IIOJIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas

28 u3MeH4nBOCTh. JJaboparopHas padora Ne 6. 0.5 bubnmorexa LOK

Nzyuenune moupuKamoHHON

https://m.edsoo.ru/863e8efe
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M3MEHYUBOCTH, IIOCTPOEHUE
BapHaLlMOHHOTO psiZia U BapUallMOHHOM
KpHUBOW»

HaCJ'IC,I[CTBeHHaH N3MCEHYHBOCTbD.

29 JlaboparopHas padota Ne 7. «Ananu3 1 05 bubnmoreka [JOK
MyTaluui y 1po30¢uibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK

30 I'eneruia uenosexa 1 https://m.edso0.ru/863e8d78

31 O06061eHue 10 TeMe «HacneacTBEHHOCTD U 1
U3MEHYMBOCTh OPTraHU3MOB)Y

bubnnoreka IIOK

32 Ceneius Kax nayka u npouece 1 https://m.eds00.ru/863e9214

33 MeTobl U JOCTUKEHHUS CENEKLIMU PACTEHUI 1 bubnnoreka IIOK
U JKUBOTHBIX https://m.edso00.ru/863e9214

34 BbrnorexHonorusa xkak oTpaciik IPOU3BOACTBA 1 bubmorexa HOK

p p A https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4
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