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HOACHUTEJIBHAS 3AIIUCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpe/IeTICHUs] TMOAXOJ0B K (DOPMHPOBAHHIO COACPKAHHUA YUECOHOTO TMpeaMeTa
«buonorus» cocraBwiIM: KoHUeNnTyaiabHble nonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX HENIX U
NPUHIUIIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
oOmero oOpasoBanusi B Poccuiickoit denepanum, a Takke TMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOU IIPUPOJIHI U 00ECTICUCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TOJOXKCHHSM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuosornu AaéT MpEACTaBICHHE O IMeJiIX, 00 oOIei
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENEHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM W TeMmaw,
PEKOMEHIyeMYIO TIOCJIEeIOBATEIBHOCTh M3YUYCHUS YUEOHOTO Marepuayia ¢ yueToM
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30oBaTEIIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mo OHONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
JESTENBbHOCTH Y4YEOHBIX NEHUCTBHUI OOYyYaroONIUXCs IO OCBOCHHUIO COJEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuonoruu, Onarojgapss 4emy B Hei
IPOCMATPUBAETCS  HAIPABIEHHOCTb HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GopMUpOBaHHEM  €CTECTBEHHO-HAYyYHOI'O  MHPOBO33pPEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NPUPOAHON cpele.
[TosTomMy Hapsiay ¢ U3ydeHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHMHU >KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHON JKU3HM AJISl PELICHUS NPUKIAIHBIX 3a7a4, B
TOM 4YHUCIIE: MPOPUIAKTUKH HACIIEICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEIAMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOMIEH NPUPOJHOW Cpene, aHaau3a
BIIMSIHUSI XO3SIMCTBEHHOW JESATETIbHOCTH YEJIOBEKa Ha COCTOSIHHE MPHPOIHBIX H



HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOJIUMOCTHIO 0OECTICUCHUS
YCIIOBUM JJISl PEIICHUs] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJBHOTO OHOJIOTHYECKOIro
oOpa3oBaHus, KoTOopass mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CHOCOOHOCTH aJalTUPOBAaThCS K HM3MEHEHMSIM JAUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero o0OImero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obGecrieunBaer GopMUpOBaHUE y OOyYalOUIUXCA MPEACTaBICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO M Oe3omacHoro obpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTHST UMEET TAKXKE JJISl PEIICHUS BOCIIUTATEIIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxca. M3ydyenune 6uosorun oOecreynBaeT yCIoBHs JUisl (OpMUPOBAHMS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTETpallMM OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QUZHKHU, XUMUHU
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMme II0
ouomnoruu.

Ot60p coxmepkanusi yueOHOro mnpeamera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPYIKAIOIICH IPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTU4YeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITY>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIONIMX  TyYMaHH3aIlUU
OHMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONOTUM OCYIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHU3aluu U
ABOJIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COJepKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
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Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouonornueckas cucremay, «CucremMa U MHOrooOpa3ue OpPraHUYECKOro MHPay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra W NOpHOOpeTeHHe yMEHUM
WCIIOJb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
yYpOBHE 00€CTIEUNBACTCS PEUICHUEM CJICAYIOIINUX 3aa4:

OCBOCHUE OOYUYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOPa3ud U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromUXCs MO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpoliecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJIAIOB, UJEH U TOAXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINY;

CTaHOBJIEHHE Yy OOydYamIMXCsi O0Omel KyJabTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MHUpa KUBOW MPUPOABl HAa OCHOBAHWUM 3HAHUI UM ONbBITA, MOJYYECHHBIX IPU
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYalOIMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS UYEJIOBEKOM >KHBOM
MIPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUIECKUX
HOPM P HOPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTHYECKOMN KYIBTYpPHI, ISl (JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM KU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKpYXKaIoIlel cpere,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpeanero oOumiero oOpa3zoBanusi «buonorusi», mzydaemass Ha
0a30BOM ypOBHE, SIBISIETCSI OOSA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JInst u3yuenus OMoJoTuM Ha 0A30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoAuTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezielI0).
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COILEPKAHUE OBYYUEHUA
10 KVIACC

Tema 1. buosiorus Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW TIPUPOILI (HAOIOICHUE, DKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

Iloptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOU TTPUPOIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKH JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NE€pBUYHASA, BTOPUYHAs, TpETUYHAs U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.



®epmeHTl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmenTtsl. Butamunsl.
Otnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaIH3aTOPOB.

YrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprdo3a),
nucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esuioI03a). buonornvueckue GyHKIMH YIII€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble cBoilicTBa. buonormveckue @yHkuuum aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIIUH.

HuTtonorust — Hayka o kietke. Kinetounas Teopus — mpuMep B3aUMOJIEHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIUYMUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buabl mractua. HememOpaHHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIljia3Ma, XpOMaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoeHne mMoIeKymbl
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AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe pacCTUTENBHON KIETKN», «CTpoeHHE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opyioBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHUE MJid MPOBEICHUS
HaOJIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota No 2. «l3ydyenue cTpoeHHs] KIETOK pacTeHHi,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
omucanue». I1.JI. Releon

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIH3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYeCKud OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHnToB
B 0OMEHE BEIIeCTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuerieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsiuust — OnocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomp pumbocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, KUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W  uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xku3HeHHbIM nukia Bupyca CIIN/]a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Monenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1uki, wiv >KU3HEHHBIMW LUK KieTku. MHTepdasza u MHTO3.
[Iporeccrl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUEeCKMEe OCHOBBI PAa3MHOXXEHUS W  HWHIWBUAYAJIbHOTO  pPa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe U 1mosioBoe. Bunbl 6ecrnonoro
Pa3MHOXXEHUS: JE€JICHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meito3. Cranum Mmeito3a. IIpoiiecchl, mpoucxoasiyMe Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OILI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisauusa, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacteHmii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u  cxembl: «@DPOpMBl Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kineTku Oakrepuit», «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENIapaThI «CriepMaTo30U bl
MJIEKOTTUTAIOIIEr0», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHas MOJENb-alIUIKanus «/lenenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBbIX Mukpomnpenaparax». I1.JI. Releon

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus pasButus reHetuku. Pones nurosnoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIan poCCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUI). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIOJIb3yEMasi B CXeMaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneMm.
MonorubpugHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. [lo1HOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe  HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



11

I'enetrnka mosia. XpoMOCOMHOE ONpeAEeHUE Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMmbl. ['omoramMeTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLIEMIJICHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOJU(DUKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psiJl U BapualluOHHAST KPUBAs.
Hopma peakunu npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUMHYECKas, W3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM TpollecC — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HacClI€ACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNYEeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeesIeHUE reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIMPOBAHUE, B TOM UMHCJIE C MOMOIIbIO
[1I1P-anamm3a. HacnencTBennbie 3a0ojieBaHUsS 4YeJOBEKa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOPUIAKTUKHA U JICUYCHUS TCHETHIECKUX
Oone3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TCHETHICCKUX 3a00JI€BaHMI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeer-PecoBckuii, H. 1. BaBunos.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOe  CKpelIMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoencTBUE AJUIEIBHBIX TE€HOB», «l'€HeTnueckue KapTel pPaCcTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCJeIO0BaHUS,
CHEIUVIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIIn KpoBu», «MyTallnOHHAS H3MEHIHBOCTD.

O6GopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
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XpOMOCOM», MHKPOCKON U MuKporpenapar «Jlpozodpuna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOI.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHME U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALMS.
Yuenne H. WM. BaBuioBa 0 MEeHTpaxX MOPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpoOuCXO0XKACHUS JOMAIIHUX KXUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENeKIMH PpACTEHUU, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHeix opranu3moB. KierouHas
nHxeHepus. Knertounbele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausamnus», «PadoTel akagemuka M. @. MBaHoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHOJNOTUW», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS».
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JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa HBOJIONUHU. [lameoHTOIOrHYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpenanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOIUH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s1ust 1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuil Qakrtop dBomronuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DPopMbI  ABONIONUHU:  (QUIETUYECKAs, JTUBEPrEeHTHAS,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleuualIu3upoOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:
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[loptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckui, K.
M. Bbap, O. I'ekkensb, . Mrotep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cylecTBoBanue», «EcrecTBeHHBIM 0TOOpP», «MHOroo0pasue COpTOB pacTeHUU»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTHY, «ApomMopdo3b», «Waumoamantanumn», «OOIIas aereHepanus,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «bopbba 3a cymectBoBaHue», «lIpucnoco0IEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJOTHYECKOE BUI000PA30BAHUE).

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[IpumMepsl 3alIMTHBIX TPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHHUS SBOJIONMNY, 00bEMHAS MOJIEIb
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukaius —«llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «JIpozodwray (Hopma, mytanuu (HOpPMBI KPbUIHEB U
OKpacKH Teja).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3eMmuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BooMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30ickass 3pa W €€ Tnepuoapl: NAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.
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XapaKkTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMOopdo3bl y pacTeHUUd H
KUBOTHBIX. [l0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe dBOJOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUUECKOE TOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIH U BETBU DBOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pasyMHblii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOIEOUHAsS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabnmuupl U cxembl: «Bo3nukHoBenne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKAa W UeIOBEKOOOPa3HBIX
o00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku  «l[Ipoucxoknernue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHHI.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).
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OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WIK KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl M OKpYy>KaloLas cpeaa.

DKoJorus Kak HayKa. 3aJauu U pa3aeibl SKOJOTuru. MeTo bl HKOJIOTHUECKUX
HCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akrtopel. Knaccudukamus 3KoJOrHYecKUX (PaKkToOpoB:
abuotuyeckue, OMOTHYECKHE M aHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JE€WCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJEHUCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH momyJyisiiuu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. ®. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH pocCTa
YHUCIICHHOCTHU NOMYJSAIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlabopatopHas padota Ne 3. «Mopdomoruiueckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T mMIOTHOCTH NOMYJSLUN Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0OBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBasi). Bunbl-momuHanTel. CBs3M B
ouoreHose.

Dkonoruyeckne cucteMbl (3kocucTembl). llonsitue 00 »skocucrteMe H
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHThl 3KOCHCTEMBI: MPOAYLIEHTHI,
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KOHCYMEHTBI, peaylieHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (mUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIlEeBblE 1LENu W CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKUHUA. OKOJIOTMYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETYJIsIus, pa3Butue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOTeHHBbIE ~ DKOCUCTEMBI.  ATpO3KOCHUCTEMBI. Y POO3KOCHCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOCcTH OHOcPephl Kak
robaibHOM 3KocucTeMbl. J[nHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUECKHE UKLl DJIEMEHTOB (yrieposa,
a3zota). 30HaNbHOCTH Orochepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIe U3MEHEeHUs B Ouocdepe.
['mob6anbHbIE 2KOJIOTHYECKUE MPOOIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI TPUPOAHBIMU PECYpCaMU W HUX MCHOJIb30BaHUE. JlOCTHKEHUS
OMOJIOTMY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. BepHajackuid.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKOJOTHYECKAS] TUPAMHIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIllasi COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBsiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaaple OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiun «buorienosy», «Bpeaurenu BaxxHEHINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJIOTMYECKUM TpYyIlaM OJHOTO BHJA,
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Kpacnas xnura Poccuiickoit ®enepannu, H300paKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



19

IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'M HA BA3OBOM YPOBHE CPETHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YYArONTUMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHHIO, HaJuyue MOTHBAlMM K OOYy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W MCTOPUYECKUX TPAIUIMK Pa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH KU3HEHHBIE TITaHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MpeameTra «bhosiorus» ITOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOINECTBE INMpaBWJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIulysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTh 00YyUYarONIUXCsl PYKOBOICTBOBAThCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOIIECCE PEATM3AMA OCHOBHBIX HAIPaBJICHHUU
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB U O0O0S3aHHOCTEH, yBa)KEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TIO3UIMIO 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA .

c(hopMUPOBAaHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IIPUPOJIBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammure OTteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOULIEHHE K CBOUM POJUTENSM, CO3JAHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHUN;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  pealu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWI0O M CaMOOOpPa30BaHHMIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOTHY€ECKOT0 BOCITUTAHMSA:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX TIIOCIEICTBUNM IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWI  MOBEICHHUS B  MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUYCCKHE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHCTBUN U TIPEIOTBPAIIATD UX;

HAJIMYUE Pa3BUTOTO SKOJOTHUECKOT'O MBIIICHHUS, YKOJIOTHISCKOU KYIbTYPHI,
OTbITa JeSATETHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYECKOHN NEATEITLHOCTH dKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUS OOIIEH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYarommuxcs, GopMupyeMoi
MIPY U3y4EeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJis aHaiu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JleJlaTh OOOCHOBAaHHBIC 3aKIIFOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MICSATEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, sBJIIEHUE, MpoIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONIOJEeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (IO3HABaTElIbHbIE, KOMMYHHUKATHBHBIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmMupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYaroumxcs, CIOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBIC ydeOHBIC JICWCTBHS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IMPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH yYueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe JTeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE IPU3HAKH, YCTaHABIMBAThH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUI
YKUBOW MIPUPOJIBI,

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3yYaeMbIX OMOJIOTHYECKHX OOBEKTaX, a
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TaKkKe  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATH COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX PeajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIQJICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMH  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJ/IOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HaHMSI, €r0 HHTEPHpPETallH, TNPEeoOpPa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThl MJis JO0Ka3aTeabCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
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HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3INYHBIC METOIBI MPU TIOUCKE H
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEJILHO  BBIOMpaTh  ONTHMAIBHYIO  (OpMY  TIPEJICTaBICHUS
Oouonornyeckoit mHpopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJACTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMAINMEW: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKHUe 3HAKU M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYHIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3WIUNA APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOM popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3PEHUSI C HMCIOJIb30BaAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NMOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,
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NpUHUMATh 1EJIM COBMECTHOM  JEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHMCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHMM YYaCTHHKOB, OOCYXJaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HWJIEUM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUSA NpoOJieM M UX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MPUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESTEIbHOCTD, BBISIBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOY TCHHI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedeKcHud KAk  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;
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[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIMX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEUCTBHM MO OCBOCHHIO, MHTEPIIPETALUH U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallusAX, CBS3aHHBIX ¢ Ouonorueir. B mporpamme mnpeameTHbIC
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTHMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEeOopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TMOJYyYEHHBIX
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pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX M MHOTOKIETOYHBIX OPraHW3MOB, OCOOCHHOCTHU
MPOLIECCOB: 0OMEHa BEILIECTB W IMpEBpalleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMMOJTYYCHHBIC 3HAHHS ISl OOBSICHCHHS OMOJOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJUMOCTH WCIOIb30BAHMS JTOCTHXKCHUM
COBpPEMEHHOMN owooruu u OMOTEXHOJIOTUH TUTST PaIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7a4d Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HaCJeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHUTHOTO CKpCUTUBAaHMS IS TpEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PadOThl, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MacCOBOM MH(OpMAIU, HAyYHO-TIOMY S pHbIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMONOTHYecKyt0 UH(POpMAIIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHH B CHCTEME HAYYHOTO
3HaHHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YE€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,
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DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, I[eNu MUTaHUS,
AKOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (SBOJIOIMOHHAs Teopus Y.
JlapBuHA, CHHTETHMYECKass TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtea K. M. baspa, yepengoBanusl rjiaBHbIX HalpaBiICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. 1. Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHWE XKUBBIX CUCTEM, IMPOIIECCOB U SIBJICHHWM, OpraHu3alusi U TMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHWE TMOTYyYEeHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYE€HHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TNPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHWU3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUA A OOBSICHEHUs OUOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JII0/CH, COOMI0OIEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKpPYXKaIOIIeh
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1a4l, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LENH MUTAHUS);

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U Ja00OpPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeJICTBa MacCOBOM MH(OpPMAIUU, HAYIYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011as Ononornyeckyro UHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
MONOTHA Kak Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 X 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 httos://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 0 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 6 0 0
HSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuoreka [IOK
5 5) 0 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1 0 0
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIMOHHAS OHOJIOTHS 9 0 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprani3Mbl i OKpyXkarolas cpesa ° 0 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CUCTEMBI 9 0 0 bubmorexa TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcronb30BaHNe pa3TMIHbBIX 1 0 0.5 bubmorexa TOK
p ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMbl, MPOLIECCHI 1 0 0 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boyia u 1 0 0 bubnuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 0 0 bubmorexa HOK
https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «3yuenue bubnuoreka [IOK
6 . 1 0 0.5
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
7 Yraesobl. JIumuasl 1 0 0 bubnmuoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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https://m.edso0.ru/863e6870

bubmuoreka [JOK
8 Hywientossle kucioTs!. AT® 0 0 https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bI U3y4EHHUs 0 0 bubnuorexa [JOK
Kkietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1iemocTHas KuBas 0 0
cucrema
CrtpoeHnune dykapuoTHYECKON KIIETKH.
I1.J1. Releon JlaboparopHas padoTa
Ne2 «M3yuenune cTpoeHMs KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB 1 0 0.5 https://m.edsoo.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BEIIECTB WX META00IN3M 0 0 httos://m.eds0o.ru/8636766¢
bu6mmoreka [IOK
13 Potocures. XemocHnTes 0 0 https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen 0 0 https://m.edso00.ru/863e7aae
’KuzHeHHbIN IHUKI KISTKU. [leneHue
kieTkd. Muros. I[.JI. Releon
Jlaboparopnas pabota Ne 3 bubnunoreka [JOK
15 0 0.5
«HaOmroneHre MyuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHMKa KOpPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 Buocunres Oenka. Peakims 0 0 bu6mmoreka [JOK

MaTpHUYHOT'O CUHTC3a

https://m.edso0.ru/863e796e
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bubmuoreka [JOK
17 T —
pacisLlis — Ouociiites eiria 0 0 hitps://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — 0 0 bubnuorexa [JOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 ®opMbI pa3MHOXKEHHS OPTaHU3MOB 0 0 https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 M 0 0
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.
21 JlabopaTtopHnast pabota Ne 4 0 05 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE 0 0 bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o 0 0 bubnuoreka [JOK
HACJIEICTBEHHOCTU U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
bu6mmoreka [JOK
24 MpU3HAKOB. MOHOTHOpHIHOE 0 0
https://m.edso0.ru/863e8878
CKpeIllBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
A PIA bl bubnuoreka [JOK
25 HE3aBUCUMOTI0 HACJIEIOBAHUS 0 0
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe Eufs OK
26 npu3HakoB. JJaboparopHas pabora 0 0.5 nomorexa L

Ne 5 «M3y4yenue pe3yapTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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MOHOTHOPUHOTO U AUTHOPHIHOTO
CKpELIMBaHUA y AP030(UIIBI HA
rOTOBBIX MUKpPOIIpENapaTax»

97 I'enetuka nosa. HacnenoBanue 1 0 0 bubmmoreka [{OK
IIPU3HAKOB, CLEIUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacneacteeHnHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 0 05 bubnuorexa [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psia U
BapHallMOHHOW KPUBOW»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopHnas pabota Ne 7. 1 0 05 bubmuorexa [JOK
«AHamm3 MyTanui y Apo30Quiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L 0 0 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHUE TIO

31 teMme «HacinencTBeHHOCTh U 1 0 0
W3MEHYUBOCTh OPraHU3MOBY

bubnuoreka [JOK

32 Ceexuumst Kax Hayka u npouece 1 0 0 https://m.edsoo.ru/863e9214

33 MeTo bl U TOCTHKEHUS CENTEKITUT 1 0 0 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 0 0 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
N bubnuoreka [JOK
1 C) 1 0 0
BOJHOTHA H METOBE €€ H3YHCHIA https://m.edso0.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 0 0 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1 0 0
AKPOSBOIHOMHA https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak d7eMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
bu6mmoreka [IOK
4 JIab 6ota Ne 1 1 0 0.5
abopatopHad pabota e https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBKyIue cuiibl (3JIEMEHTapHBIC 1 0 0 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E it 0TO 1 0 0
CTCCTBEHHEL OTOOP M €ro GopMEl https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1000pazoBanHue. JlaboparopHas bubnnoreka [JOK
7 1 0 0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 0 0 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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MAaKpO3BOIOLIUHU https://m.edso0.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINAN 0 0
10 I/I"CTOpI/ISI KU3HU Ha 3eMJIe U METObl 0 0
e€ U3yyeHUst
11 ['mnoTe3bl MPOUCXOKACHUS KUZHU 0 0 bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o spam U 0 0 bubnuoreka [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIbI 3BOJTIOIUU
PacCTUTENBHOTO U KUBOTHOTO MUDA.
13 [IpakTnueckas padora Ne 1 0 05 bubnuoreka [IOK
«M3ydyeHne HCKOTIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHI U )KUBOTHBIX B
KOJUTEKIIHSIX»
CoBpeMeHHas cucrema bubnuoreka [IOK
14 0 0
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 0 htts://m.edso0.ru/863eac2c
16 JBwxyimue cuiibl ((hakTopsbl) 0 0 bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU 0 0
YenoBeKa
18 Yenoseueckue pacel U IPUPOIHBIE 0 bubnunoreka [JOK
aJanTalyM 4eJIoBEKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0 0
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa 0 0



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Cpenbl 0OuTaHUS B SKOJIOTHYECKUE

bubmuoreka [JOK

21 0 0
(baxTopsl https://m.edsoo.ru/863eafec
AbGunotnyeckue paKkTOpsI.
Jlaboparopuas padota Ne 3.
«Mopdonorugeckre 0COOEHHOCTH
. bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0 0.5
https://m.edso0.ru/863eb10e
obutanusy. Jlabopatopnas padota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bu6moreka [IOK
2 b
3 HOTHHECKHE (aKTOpSI 0 0 https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «[Toacuér mioTHOCTH 0 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo0miecTBa OpraHu3MoB — 0 0 bubnuoreka [IOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 0 bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTENN HIKOCUCTEMBI.
bubnuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI. 0 0
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoaHBIE IKOCUCTEMBI 0 0
29 AHTpPOIIOTE€HHBIE KOCUCTEMBI 0 0
buocdepa — riodanbHas bubnuoreka [IOK
30 0 0
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 0 bubnuoreka [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

39

ouochepsl https://m.edsoo0.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1 0 0

33 CocytiecTBoBaHUE MTPUPOJIBI U 1 0 0 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI

34 «Coo011IecTBa 1 IKOJIOTHICCKUE 1 0 0
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 0 25

[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* buosnorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u
npyrue /Ilon pen. [laceunuka B.B., Aknnonepnoe obiuectBo «M3aaTenbcTBO
«IIpocBenieHue»

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., PybiioB A.M. u
npyrue/ nox pen. [laceunuka B.B., AkunonepHoe o6mectBo "M3naTenbcTBo

"IIpocBenienue"”

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Kupunenko A.A. Monekynspnast 6uonorusi. COOpHUK pa3HOYPOBHEBBIX
3aganuit g1t moarotosku Kk EI'D. JIETTMMOH. 2018

H.I'pun, V. Crayt, 1. Teinop. buonorust B 3-x Tomax noa pen. P..
Conepa.U3narensctBo "Mup" 1990

TepemoB A.B., IletpocoBa P.B. buosnorus.buosiornueckrue cucteMsl U
nporeccbl. OO0 "MHeMo3uHa

Konecaukos C.H1. buomorusg. Oxomorus. Iloaroroska x EI'D. Jlernon, 2019
Kupuneako A.A. buonorus. COOpHUK 3a7a4 110 T€HETHUKE IS TIOATOTOBKH K
EI'D. Jleruon, 2023r

Nonuesa A.YO. Topranos A.B. buosorus
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MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://evolution.powernet.ru/

www.nrc. edu.ru - "Buonorndeckas KapTuHa Mupa' - pasen JICKTPOHHOTO

yueOHuka"KoHuenuuu coBpeMeHHoro ectectBozHanus". Konuenuuu

IPOUCXOKAECHUS )KU3HU U TEOPUH IBOJIOLIUH.

www.bio. 1september.ru - s yuuteneit "5 uay Ha ypok 6uosnoruu". Ctathu

no:boranuke,3oonorun, buomgorun - Yenosek, O0mIeH 0Moa0rHuu, IKOJIOTHH.

www. informika.ru - snekTponHsbIii yueOHUK "buonorus" u3 nukia

"O6yuaromue SHIUKIoneAnn" . - YueOHbIN Kypc, KOHTPOJIbHBIE BOIPOCHI



