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INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3zpaboTke mporpaMMbl O OUOJIOTUN TEOPETHUECKYIO OCHOBY JJISl OIIpeIeJICHHs TOIX00B
K (DOPMHUPOBAHMIO COJIEPKAHUA yueOHOTo npeamera «bHonorus» cocraBuiIN: KOHIENTYaJbHbIE
nonoxenuss PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJieH, COJEp)KaHUs, pPe3yJbTaToB
o0yuyeHHs U TpeOOBAHUN K YPOBHIO MOJITOTOBKH BBITYCKHHKOB, ITOJIOKEHUS 00 OOIIMX LENAX U
INPUHIIMIIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHME CHCTEMbl CpeqHEero oOuiero
oOpa3oBanust B Poccuiickoii Deneparuu, a Takke MOJOXKEHUs O crenuduke Ouonorum, e€
3HAaYEHUH B I[IO3HAHUM JKUBOM MNPUPOABI M O0OECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOXKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma o Guosioruu JaéT MpenCTaBICHUE O IEsIX, 00 00IIel cTpaTerun o0ydeHus,
BOCIIMTAHUS M Pa3BUTUS O0O0ydarolIMXCs CcpeAcTBaMU ydeOHoro mnpeamera «buonorusy,
ompesieNsieT 00s3aTeNbHOE NPEJAMETHOE COJEep)KaHHe, €ro CTPYKTYpY, paclpeleiieHHue II0
pas3zenam M TeMaM, PEKOMEHyeMYI0 MOCJIEA0BATEIbHOCTh M3Y4YEHHs] y4eOHOro Mmarepuana c
y4ETOM MEXKIIPEMETHBIX U BHYTPUIPEJAMETHBIX CBS3€H, JOrMKH 00pa3oBaTEILHOTO Mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIINXCS.

B nporpamMe mo OHONOTHHM TaKXe YYHTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHOMN JEATEIbHOCTH/YUCOHBIX NEHCTBUN OOYUYAIOIIUXCSI TIO
OCBOCHHIO COJICPKAHUS OMOJIOrMYECKOT0 00pa30BaHuUs.

B mporpamme no Ouonorun (10-11 kiaccel, 6a30BbIii ypOBEHb) peaii30BaH MPHUHIIUII
IPEEMCTBEHHOCTH B HW3y4yeHUM Ouojoruu, Oiarojapss uYemMy B HeH MpocMaTpUBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWI, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OPUEHTAlMil  JIMYHOCTH, D3KOJOTMYECKOIO  MBIIUICHHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOPUH, a Takke
3HaHUW O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWW B IOBCEIHEBHOM KM3HU AJIs1 pEIICHUs MPUKIIAJHbBIX 33/1a4, B TOM YKcie: TpopUIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YeJOBEKa, MEAWKO-TEHETHMYECKOro  KOHCYJIBbTUPOBAHMUS,
000CHOBaHUS KOJOIMUYECKH L€JIeCO00pa3HOro MOBEIECHUS B OKpYJKarollel NMPUPOJHON cpere,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM [EATEIbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K MPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOECTeueHHsl YCIOBUM Ul peIIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOIO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHUe y O0yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHEe cpemHero oOmero o0pa3oBaHUS 3aHMUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydalOIIUXCs MPEICTABICHUNH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIONWH, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YKMBOW TPUPOJIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3o0macHoro obpasa
’KU3HU, 9KOJIOTHYECKOTO MBIIIJICHHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOM ITPUPOJIE U YETOBEKY.

bonpimoe 3Hadenme OWONOrHMsS HMeEET TakXkKe Ui PEHICHUS BOCIUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUaTu3auu odyJaromuxcs. M3ydenne



O6uonoruu obecrieynBaeT yCIIOBUS JUIS dbopmupoBaHus MHTEIJIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYphl, CIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTABICHUSAMH U3 JPYTUX YYEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpaduu. HazBaHHbIE MON0KEHUS O MTpeIHA3HAYCHUH Y4eOHOro
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNieHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €T0 COJIEPyKaHMs, IPEACTABICHHOr0 B IIpOrpaMMe 1o OHOJIOTHH.

OT60p conmepkanust yaeOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH
C TIO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYAIOIITUECS JTOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAYMMbIC I (DOPMHUPOBAHUS OOIICH KYJIbTYphI, OMPEISISIONINE
aJICKBAaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUUN
3aHUMAIOT DJIEMEHTBI  COJEp’KaHMs, KOTOpPHIE CIyKaT OCHOBOM g  (OPMHUPOBAHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuayjia B IMPOTpaMMe IO OHOJIOTHH
OCYILECTBJICHO € Y4ETOM MPHUOPUTETHOTO 3HAUEHMs 3HAHUH 00 OTIMYUTENIBHBIX OCOOCHHOCTSIX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alid M 3BOJIOLMU. B COOTBETCTBUM € 3THUM B
CTpYKType yueOHoro npenmera «buosiorus» BbIIENIEHBI CIEIYIOIUE COJIepKAaTeIbHbIC JIUHUU:
«buonorus kak Hayka. Merosabl HaydyHOro no3HaHus», «Kierka kak OMonOruyeckas cuctemay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa U MHOroo0pasue OpraHu4eckoro Mupay,
«OBOJIIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHHE
0o0y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH MCII0JIb30BaTh 3TU 3HAHUS Ui TPAaMOTHBIX JIeHCTBUI B
OTHOIIEHUH OOBEKTOB >KMBOW IIPUPOJIbI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX IIPOOIIEM.

JlocTiokenne 1enu u3ydeHus ydeOHoro mpenvera «buonorusi» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelieHrueM CIeIYIOINX 3a1au:

OCBOCHHE OOYYaIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIaxX, CIY’KallMX OCHOBOH ISl (OpMUPOBAHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAY4YHON KapTUHE MHUpPA, O METOJAaX HAay4yHOIO ITO3HAaHUS,
CTPOEHUH, MHOT0OOpa3MM MW OCOOEHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

q)OpMI/IpOBaHI/IC y 06yqa10111nxc51 MO3HABATCJIIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX
CIIOCOOHOCTEH B Iponecce aHajin3a NAHHBIX O IMMYTAX pa3BUTHA B Ounosoruu HAaYYHBIX B3IJIAO0B,
Hﬂeﬁ W MMOAXOJ0B K U3YYCHHIO )KMBBIX CUCTEM pPa3HOr'o YpPpOBHS OpraHu3anuu,

CTaHOBJIEHHE Yy oOydJarommxcsi oOmell KynbTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXKAIOIEro MUpA YKUBOW MPHUPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dbopMupoBaHUe y O0y4aroUMXCsd YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OHMOJIOIMYECKUX
3HAHUW B IPAKTUYECKOW NEATEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIAMIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;



BOCIIUTAHHE YOEXKJAEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIOBEKOM YXHBOW IMPHUPOJIBI,
HE00X0IUMOCTH OEPEIKHOTrO OTHOIICHHS K HEl, COOIOICHHUS STHUCSCKUX HOPM IIPH MPOBEICHUU
OMOJIOTNYECKHUX MCCIICIOBAHNM;

OCO3HaHUE 1IEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJIOTMUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM M YMEHHWH B MOBCETHEBHOW JKMU3HU IS OICHKH
MOCJEACTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obuiero odpazoBanusi «buonorus», usyyaemas Ha 6a30BOM YpOBHE,
ABIISIETCS O0s3aTENbHBIM Y4E€OHBIM TPEIMETOM, BXOMSIIMM B COCTaB MpPEIMETHOW o0nacTu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

Jliist u3y4deHus: OMOJI0ruu Ha 6a30BOM YPOBHE CpPEIHEr0 00IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henenro)
COJAEPKAHUE OBYUYEHMUS

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHUUYECKUMU U JPYTUMHU
€CTeCTBEHHBIMH HaykaMu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouoioruu B
(bopMUPOBAHNUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJI0rH4YeCKUX HayK.

MeTobl To3HaHMS KUBOM MPUPOAbI (HaOII0AeHUE, SKCIIEPUMEHT, OITUCAaHNE, U3MEPEHHUE,
KJ1accuukanus, MOJEIMPOBAHNUE, CTATUCTUYECKAss 00pad0OTKa TaHHBIX).

JdemMoncTpanum:

IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n ®@. Kpuk.

Tabnuie! u cxembl: «MeTOBI TO3HAHUS KUBOW IPUPOABI».

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMA.

XKussle cuctembl (6uocucTeMBbI) Kak MpeAMET H3ydeHus Ouoioruu. OTIHYHME >KHUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiicTBa OmocucteM M UX pazHooOpazue. YPOBHM OpraHU3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBI,  MOMYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKU ), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «KOCHOBHbBIE TNPHU3HAKK JKU3HUY», «YPOBHH OpraHM3allld >KUBOM
PUPOJIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMH4ecKHil cOCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJEMEHThl:  MAaKpOd3JEMEHTHI,
MHUKpO3JeMeHTh. Bojia 1 MuHEepalibHbIE BEILIECTBA.

@yHKIMK BOABI MU MUHEPAIBHBIX BelleCTB B KieTke. [loanep:kaHne OCMOTHYECKOro
Oananca.

benku. CoctaB u cTpoeHne 6eIK0B. AMUHOKHUCIIOTHI — MOHOMEPHI Oe1koB. HezamenumbIe
U 3aMEHUMbIC AMHHOKHCIOTHL. AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOU



MOJIEKYJIbI (TIepBUYHAsl, BTOPUYHAs, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKUE
cBoMcTBa 0enKoB. bruonornyeckue GyHKIMU OEITKOB.

®epmeHThl — Ouonornueckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Burtammubl.  Otmianuuss  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoasl: MoOHOcaxapuabl (IVIFOKO3a, pubo3a U Je30Kcupudo03a), JIucaxapuibl
(caxaposa, JiakTo3a) M MoOJucaxapuibl (Kpaxmal, TJIUKOIeH, IeJTo03a). buonorundeckue
(GYHKIIUH YTIIEBOIOB.

Jlumuapr:  Tpurmmuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPODOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIiIeBOJOB, OENKOB M JIMIMIOB Kak
MCTOYHUKOB YHEPIUH.

Hyxneunoseie kucnotel: JIHK nu PHK. Hykiieotnabpl — MOHOMEpHI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne m dynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKIHH.

[Muronorus — Hayka o kierke. KinerouHas teopus — nmpumep B3aMOICHCTBUSA HIEH U
(akTOB B HAYYHOM ITO3HAHUU. METO bl U3y4EHHsI KIICTKH.

Knerka xak nemnoctras xuBasi cuctema. O0Iune MpU3HAKK KJIETOK: 3aMKHYTasi Hapy)KHast
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmnapat, cucteMa cCUHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHyecKas U Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHYECKOM KIETKH.
OcHOBHBIE OTINYHUS PACTUTEIBHON, Y)KUBOTHON U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOUHAsl CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnasmatuueckass memOpana, e€ cBoiictBa W (yHkmuu. [lurorazMa u e€ OpraHOHIBL
OnnomemOpanHble opranonasl kiaetku: DIIC, anmapar ['onbaxku, inzocomsl. [lonyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPWH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA U TJIACTHI.
Buns! nnactun. HememOpaHHbIE OpraHOM b KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, LIEHTPHOIIH,
PECHUYKH, KryTUKU. DyHKIIMK OpraHOUI0B KJIETKU. BKitoueHus.

Snpo — peryasTopHslii neHTp kiaeTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuorasma,
XPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

JInarpammel: «PacnipeneneHue XMMHMUYECKHX DJJEMEHTOB B HEXHBOW  IPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuuer u cxemsl: «Ilepuoauueckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KiIeTkn», «CTpoeHHe KUBOTHOW KiIeTkn», «CTpOeHHE pPACTHTEIbHOW KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOIBDY, «JIUmuasn.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TPOBEICHUs] HAOIIOACHUH,
U3MEpPEHUH, 3KCIIePUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KHUBOTHBIX M OaKTepHATbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabGota Ne 2. «lM3ydyeHuwe CTpOEHHUS KJIETOK PACTCHHH, >KMBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE».

Tema 4. KuznenesaTeJLHOCTh KJIETKH.



OOmen BemiecTB, WU MeTaOOIM3M. AccuMWISIIus  (TUIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuuecKuit 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poip
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTUU B TOHUMAaHUH METa0O0IU3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOodHBIN U reTtepoTpodHblid. Poib pepMeHTOB B 00MEHE
BELIECTB U IIPEBPALLICHUH SHEPTUHU B KIIETKE.

@®orocunre3. CpetoBas M TemMHOBass (a3pl (orocunreza. Peakumu doTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A AJIsI KU3HU Ha 3emIe. BiusHue ycnoBuit
cpepl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHE OakTepuu. 3HAUYCHHWE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

Ouepretnyecknii oOMeH B  KiIeTKe. PaciieruieHue  BEIIECTB, BBIJCICHHE H
AKKyMYJINPOBAHME SHEPTUU B KJIETKE. DTallbl sHepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanne. IPPeKTUBHOCTH IHEPrEeTHIECKOr0 OOMEHA.

Peaknum wmarpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanumzamus
TeHeTUYEeCKON HH(popMaIKu B KieTke. ['eHeTuYecKuid KoJ U ero CBOMCTBa. TpaHCKpUNLIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi  BupycoB (/.
U. ViBanoBckuii). OCOOEHHOCTH CTPOEHHUS W JKU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru.
Bone3nn pacTeHui, )KUBOTHBIX M Y€JIOBEKA, BhI3BIBAEMbIC BHpycamMu. Bupyc mmmyHonedumra
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTtHasi TpaHCKpHUMLMS, peBEpTa3a U HWHTErpasa.
[TpodunakTrka pacmpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.

JdemoHcTpamum:

IMoptpetsr: H. K. Konsuos, /1. . Usanosckui, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nuTanus»,  «Mertabonuzm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JJHK», «Crpoenue u
dbyHKMOHUpoBaHue TreHa», «CuHre3 Oenmka», «l'eHetnueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u ku3HeHHbIH 1wk Bupyca CIIW/la, Oaxrtepuodaray,
«Pemmukanms JTHK».

O6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u Tpanckpunuus», «bruocunres
oenka», «CTpoeHue KIeTKn», Mojensb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nMKI, WM KU3HEHHBIM MK KieTku. MuTepdaza u muros. Ilpoueccsr,
nporekaromue B uHTepdasze. Permmukanus — peaknus marpuuHoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckre OCHOBBI Pa3MHOKEHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne kinetkn — mutTo3. Crtagum murtosa. [Iponecchl, mpoUCXOMSIIME Ha PpPa3HbIX
CTaausX MUTO3a. bruonorunueckuii CMbICI MUTO3A.

[Tporpammupyemast TuOenb KJIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe ¥ TMoJioBoe. Buasl  6Gecronoro
Pa3MHOKEHUS: JICJICHWE HAJBOE, MOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAHHUE OPraHU3MOB, €r0 3HAUYECHUE IS
CEJICKITHH.

[TooBOE pa3zMHOKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.

Meito3. Cranuu meiiosa. IIpoueccel, mpoucxonsimue Ha craausx Mmeiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIc ¥ 3HaUeHUE Meio03a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JTOBBIC Kene3bl:
CEMEHHHUKHU U sSudHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo30up,



SWIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMICKICTOK U
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHEe (OHTOTEHE3). DMOpPHOHAIBHOE DPa3BUTHE (IMOPHOTCHE3).
Ortanbl SMOPHUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JpOOJECHUE, TacTPYIIIus,
oprarorene3. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHME cpeipl Ha pa3BUTHE OPraHuU3MOB, (AKTOPBI, CIIOCOOHBIS
BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 BETKOBOI'O pAaCTEHHUS: CTPOCHUE CEMEHH, CTa U
pa3BUTHSL.

JdemoHcTpaumuu:

Tabnuie! u cxembl: «@opMbl pa3MHOKEHUST OPraHU3MOBY, «/{BOMHOE OIII0IOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHHUE pacTeHuin», «JlereHue KIeTku
Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbl», «KIeTOUHBIA LUK,
«Penmnukauus ITHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOTIUTAIOIINX M YeJIoBeKa», «OCHOBHBIC CTAIMM OHTOTCHE3ay.

OO0opyoBaHue: MUKPOCKOI, MHUKporpenaparbl «CrepMaTo30uabl MIICKOITHTAIOIIETO,
«slinexiieTka MIEKONUTAKIero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MAarHUTHas
Moaenb-anukamnus «Jlenenue kinetku», moaens JIHK, moxens MeradazHol XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHas pabota Ne 3. «HabmtoeHue MUTO3a B KJIeTKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VcTopusi pa3BUTHUS TEHETHKU. PoJib IUTONOTMH H
HMOPHUOIIOTHUY B CTAHOBJICHUU T€HETHKHU. BKI1aJ pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKU (THOPUIOJOTUYECKUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudyecknuii). OCHOBHbIE T€HETUYECKHE OHATHUS. | eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HACIENOBaHUs  MPU3HAKOB,  ycTaHOBIEHHble ['. Mennenem.
MonorubpuaHoe CKpenBanue. 3akKoH eauH0o00pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeIUIeHUs Npu3HakoB. ['mmore3a uncrtoTel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeIeHHs TEHOTUTIA OCOOU.

CuernieHHoe HacienoBaHue npusHakoB. Pabora T.Moprana mno clremieHHOMY
HacJe10BaHMI0 TeHoB. HapyleHue clienyienusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYEeCKHEe KapThI.

['enetuka nmona. XpoMOCOMHOE OIpEEICHHE 1Mojaa. AYTOCOMbBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buapsl M3MEHUMBOCTH: HEHACJECACTBEHHAss M HacleACTBEeHHas. Ponb
Cpeabl B HEHACJIEICTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTHKA  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanwoHHBIA psii U BapuanuoHHas KpuBas. Hopma peaknum mnpu3HaKa.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(UKAITMOHHON U3MEHUYUBOCTH.

HacnencreenHnasi, iy reHOTHIIMYECKAsl, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYHUBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
U3MEHUYUBOCTh. Kiaccuukamus myranuil: TeHHbIE, XpPOMOCOMHBIC, Te€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON
n3menunBocty H. U. BaBuiosa.



Buesigepnast HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyecknuid. COBpEMEHHOE OIpeAesIEeHHe TEeHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoiibio [II[P-ananu3a. HacnenctBeHHbie 3a0oiieBaHUs
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HACHEACTBEHHOM  MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIIETKH.
[TpunHUMIIBI 370pOBOTO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKUA U JICYCHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLMHCKONW T€HETHUKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JdeMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. . BaBuios.

TabGauiel 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHUE U €r0 [IUTOr€HETHYeCcKasi OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro I[MTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «L{uTonornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUS,
«Merio3y, «B3anmoneicTBrie ajmielIbHbIX T'€HOBY, « €eHeThndecKue KapThl paCTEHUN, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunbl denmoBeKa W JKUBOTHBIX», «Buapl wu3MeHuuBoctn», «MoaudukannonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-akxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYHBOCTHY.

O6opynoBanue: MoAenu-anmInkauun «MoHOruOpuaHOe CcKpeluBaHuey, «HemomHoe
JTOMHHHUpOBaHHEY», «/luruOpumHoe ckpermmBanue», «llepekpecT XpomMocom», MHKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu (HopMbl KPBUILEB U OKpPAcKU Tela), repdapuit
«I"opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas padota Ne 6. «M3yyenne MoaupuKaimOHHONW U3MEHYMBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Tema 7. Cenexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipoliecc. 3apoKIeHUE CENeKLUUU U JoMecTUKaius. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXJIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCOBbIM M MHIUBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTepbepa. bIu3KkopoIcTBEHHOE CKpeluBaHe — UHOPUANHT.
Yucras guHus. CkpemuBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
HeponctBenHoe ckpemmBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HcKycCTBEHHBIM MyTareHe3 W IOJIy4YeHUE IOIUIUIONIOB. JIOCTHXKEHUS CEIEKLMHM DPACTEHM,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEHEpHs. OTalbl CO3/IaHHUA
pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Knerounas wumxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KioHMpoBaHUE BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
TFeHEeTHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Hoptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuuel u cxemsel: kapTa «LleHTpbl HPOMCXOXIEHUS U MHOrooOpasusi KyJIbTYpHBIX
pactenuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
ruopunmsarus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI




ounorexHonorun», «KierodHele KylnbTypbl U KJIOHHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC
TEHOB, XPOMOCOM.

OO6opyaoBaHKe: MYJISDKU TIJIOJIOB U KOPHEIIONOB JUKUX (POPM M KYJIBTYpHBIX COPTOB
pacteHui, repoapuii «CelbCKOX035IHCTBEHHBIE PACTCHHUSI.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX PE3YJBTATOB OCBOEHHUS IpeaMmera «buosorus» BBIIEIEHBI
CIIEyIOIIMNE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH W CaMOOMPEJIEICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUH JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJCTBOBATHCSA B
cBOCH JACATCIIbHOCTHU IOEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMunu CUCTEMC
OMOJIOTUYECKOT0 00pa30BaHUsA, HaJMYMe SKOJIOTHMYECKOro IPABOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTD LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHbI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «bHOJOrus» AOCTUTAIOTCS B €IUHCTBE
y‘Ie6HOﬁ A BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
00111ecTBE MpPaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TpyJa U CTapLIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTO npeaMeTa «buonorusy J0IKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0  00IIecTBa,
pacHIMpeHHne KU3HEHHOTO OMNbITa U ONbITa ACSITEIbHOCTH B MPOLIECCE pealn3alud OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHUTATEIBHOMN ACATCIIbHOCTH, B TOM YUCJIC B YaCTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOW IMO3WIHUK OOYyYaroOmerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUC CBOMX KOHCTUTYIIMOHHBIX IIpaB H O65[3aHHOCTeI\/’I, YBAXCHHUE 3aKOHA H
NPaBOTOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOﬁ JACATCIIBHOCTU IPpHU CO3JaHNN y'-Ie6HBIX ITPOCKTOB,
pelieHny y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUUTBIBATH B CBOUX ﬂeﬁCTBHﬂX HeO6XO}II/IMOCTB KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBHUS JIFOJICH C pa3HBIMU YOCIKICHUSMH, KYJIBTYPHBIMU IIEHHOCTSIMH U COIHAIBHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJIHEHUSI YYEOHBIX,
MMO3HAaBATCJIbHBIX W HCCICAOBATCIbCKUX 3aJa4d, YBaXUTCJIIBHOTO OTHOMICHUA K MHCHUIO
OTIIIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHNUS,

TOTOBHOCTh K TYMaHHUTApHOH U BOJIOHTEPCKOH NIESTETHHOCTH,

2) IATPHOTHYECKOTO BOCTTUTAHUS:



c(hOPMHUPOBAHHOCTh POCCUNUCKON TPasKIAaHCKOW MACHTHYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH nepeln PoauHO, ropaoctu 3a cBOW Kpaid, CBOIO
Ponuny, cBOM SI3BIK U KYJBTYPY, IIPOILIOE U HACTOSIIEE MHOIOHAIMOHAJILHOTO Hapo1a Poccuu;

LIECHHOCTHOE OTHOUIEHUWE K MPUPOJHOMY HACIEAUI0 U MaMITHUKAaM IPUPOJIBI,
JocTukeHusM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIEHUE U Pa3BUTHUE
OMOJIOrvH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TTO3HAHUU 3aKOHOB MPUPO/IbI, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uneiiHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHH0 © 3amuTe (OredecTsa,
OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAILIMIO U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENSIM, CO3JIaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NMPHUHATHS IICHHOCTEH CEMEHHOMN XKU3HHM B COOTBETCTBUU C TPAJIUIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

OCTECTUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAaYyYHOTO U TEXHHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHUMAHUE YMOIMOHATBHOTO BO3ICHCTBUS KHUBOM MPUPOJIBLI U €€ IIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXKCHHUIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMJICHUC IIPOSBIIATH
Ka4ecTBa TBOPUYECCKOM JTMYHOCTH;

5) pusnueckoro  BocnUTAHUs, (OPMHUPOBAHMA  KYJbTYPbl  310pPOBbSI M
IMOLUMOHAIBLHOI0 GJIArONoJy4usi:

MMOHMMAaHUE W pealih3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
COOIOZICHNE TUTUEHUYECKUX TMPaBUJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA M OT/BIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

IMOHUMAaHWEC M[CHHOCTU IIPaBUJI HWHAUBUAYAJIBHOIO0O W KOJUJICKTUBHOI'O 0e30macHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUE MOCJIEJCTBUI U HENPUITHUSI BPEIHBIX MPUBBIUEK (YHOTPEeOJIEHUS aIKOTOJIA,
HApPKOTHUKOB, KYPEHUS);

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPY10JI00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMN
HAPaBIEHHOCTH, CMOCOOHOCTh WHUIIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITETHHO BBITIONHSTH
TaKyI0 JIeSITeIbHOCTB;

UHTEpEC K pa3nuvHbM chepam mpodeccrnoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTHKEHUM BCEi
KHU3HU;



7) 3KOJIOTHYECKOTO BOCTIUTAHHUS:

9KOJIOTMUYECKH 11eJIecO00pa3Hoe OTHOIICHUE K MPUPOJIe KaK HCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBILICHUE YPOBHS IKOJIOTMUYECKOM KYIbTYPBI: MPUOOpETEHHE ONbITa MJIAHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CpeIbl;

OCO3HaHHUe T100aTbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHUs;

CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble IPU N3YUYEHUH OUOJIOTUH 3HAHHUS U YMEHHS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0ICHUE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChephl);

AKTUBHOE HEIPUATHE ACUCTBUM, NPHUHOCALIUX BpEJ OKpPYXKAIOLEH IPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJu4he PAa3BUTOIO SKOJOTMYECKOIO0 MBILUICHUS, HKOJIOTMYECKON KYJIbTYpbI, OIbITA
JESITEIbBHOCTH  DKOJIOTUYECKOW  HAlpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLICHCTBOBAHNE  A3BIKOBOM M YUTATEIbCKOM  KYJNbTYpbl KaK  CpEACTBa
B3aMMOJEHCTBHS MEXKIY JTHOAbMH U TO3HAHUS MHUPA;

MOHMMaHHUE CNeUU(PUKU OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IWHCTBE IMpPHUPOAbI, 4YeloBeKa M oO0IlecTBa, B IO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U peleHNH POoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYMMOCTU OMOJIOTMM Ul COBPEMEHHOM LMBHJIN3ALNN: 00€CTIeYeHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOMCKA MyTeH BbIXOAA U3 II100aIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PALMOHATBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKHX 3HAHUHN B IIEJSAX MOBBIIICHUS OO0IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHATBHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUUN
OKpY’KAIOIIer0o MHUpa M MPOUCXOJAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O0OOCHOBAHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJBb30BaTh OHOJIOTMYECKHE 3HAHUS JUI PEIICHHS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE LIEHHOCTU HaY4YHOH JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO ACSATEIBHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHHIO M caMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHHUIO HOBBIX 3HAaHMH IO OHMOJIOTMHM B COOTBETCTBUM C >KH3HEHHBIMHU
NOTPEOHOCTAMH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIGHUE, TPOIECC, CUCTEMa, HAay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HAOIIONEeHUE, U3MEPEHUe, HKCIEPUMEHT M JPYTUX), YHUBEpPCAJIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COLMAIBHOM KOMIIETCHUIUH OOYyYaroIluXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHOM MPAKTHKE.

MeramnpeaMeTHbIe pe3ysIbTaThl OCBOSHHS MPOTPaMMBI CPETHEro 0oO0Iero odpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITMPOBATh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh e&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHUU 3HaHI/II\/JI HpI/IéMI)I JIOTUYCCKOTI'O MBIIIJICHUSA (aHaJII/I3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIUMU, OOOOIICHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHITUN (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU HOHITUSIMH);

ONpeNeNaTh LEeNU ACSITENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HUX JIOCTHXKEHHS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIBHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIONIb30BaTh OMONOTUYECKUE TOHATUSA Uil OOBsICHEHHs] (aKTOB U SIBICHUH KHBOU
HPUPOIBL,

CTPOUTH JIOTUYECKUE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISABJIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/HI B paCCManI/IBaeMBIX SIBJICHUAX, (i)OpMYJ'II/IPOBaTB
BBIBOJIBI M 3aKJTFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIbHBIC Cpejj[CTBa JJIA HpCI[CTaBJICHI/Iﬂ CYHIGCTBGHHBIX CBHBGﬁ nu
OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B paSHHqHBIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKAX.,

pazpabareiBaTh IUIaH pelieHus npoOjemMbl ¢  y4ETOM aHalM3a  HMEIOIIUXCS
MaTepUalIbHBIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB LENSIM,
OIIEHUBATh PUCKHU MOCIEACTBUM NESATEILHOCTH;

KOOPJIUHUPOBATh W BBIONHATH PabOTy B YCJIOBHUSX pPEAlbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEM0BATEIbCKHE el CTBHS:

BIIQJIETh HABBIKAMU Y4€OHO-UCCIIEIOBATEILCKOW U TTPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY METOJIOB
pelIeHus MPaKTUUECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS;

WCIIONBb30BaTh Pa3jIUYHbIe BUIbBl JEATEIBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3aHHUH YUCOHBIX M COI[MAILHBIX TPOEKTOB;



(hopMHUPOBATh HAYYHBIH TUIT MBIIUICHHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATUSIMH U METOIAMHU;

CTaBUTHh M (POPMYTUPOBATH COOCTBEHHBIC 33aJ]a4d B OOpa30BaTEIbHON AEATEILHOCTH U
YKU3HCHHBIX CHTYaIlUsX;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyallU3UpPOBATh 3a1ady, BBIJABUTATH
TUIOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHTBhI Ui JOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTSPUU PEIICHHUS;

aHAJM3UPOBATh TIIOJIYYCHHBIE B XOJ€ PCIICHHUS 3a/laud Pe3yiIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh TIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK MEPEeHOca CPEICTB U CHOCOOOB JCHCTBHUS B
PO ECCUOHATIBHYIO CPEy;

yMETh TIEPEHOCHTHh 3HAaHUS B I[IO3HABATEIBHYI0O M  MPAKTHYECKYyl0  o0yacTu
KHU3HENICATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJCH, IPEUIaraTh OPUTHHAIBHBIC TOJXOJIbI W PELICHHUS, CTaBHUTh
POOJIEMBI H 33J1a4H, JOITYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaImu (Tekcre yueOHOTO mocolus,
HAY4YHO-TIOMYJISIPHON JHUTEpaType, OMOJOTMUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
IPE/CTaBICHUs, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3amMpochl W TPUMEHSTH pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
O6uonornyeckoi MHGopMaIK, He0OX0AMMOMN IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIB30BaHUS MHPOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAIbHYIO (QOpMY TMpeAcTaBiIeHUS OMOJOTHYECKOU
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U APYroe);

HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEIACTBA MpuU paboTe ¢ OHOIOrHYEecKOn
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIQJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIIUTHl WHPOpPMANWH, HHHOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OB1ajieHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMHU:

1) o01enme:

OCYILIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax JKH3HU, aKTUBHO YU4aCTBOBATh B TUAJIOTE
WM JINCKYCCHH TIO CYIIECTBY 0OCYXTaeMOoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH
CYXKJCHHS OTHOCHTCIBHO BBINOJIHEHUS TPEIJIaraeMoil 3ajaud, YYUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacro3HaBaTh HeBepOANbHBIC CPEICTBA OOIICHHsS, MOHMMATh 3HAYCHHE COLUATBHBIX
3HAaKOB, MPEANOCHIIOK BO3HUKHOBCHUA KOH(I)J'H/IKTHI)IX CI/ITyaHI/II\/'I, YMETb CMATYATh KOH(bJ'H/IKTBI u
BECTH [IEPETOBOPBL;

BIIAJICTh PA3IMYHBIMU CIOCO0aMU OOIICHUS M B3aWMOJICHCTBUSI, MOHMMATh HAMEPEHHS
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(opMyIHPOBATh CBOU BO3PAXKEHHS;

pa3BépHyT0 " JIOTUYHO H3Jiaratb CBOKO TOYKY 3pCHUA C HCIIOJIB30BAHUCM A3BIKOBBIX
CPEICTB.



2) COBMeCTHAsI 1eSITeJIbHOCTh:

IIOHMMAaTh U MCII0Jb30BaTh IIPEUMYIIECTBA KOMAaHAHOM U MHIMBHUYaIbHON pabOThI NpH
peueHn OMOIOTUYECKO MPoOIIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI € y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHMMATh LE€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, PAaclpenciATh pPOJId € Y4ETOM
MHEHHUH yJaCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Kauy€CTBO CBOET0 BKJIA/la U KAXKJIOT0 yYaCTHUKA KOMaH bl B OOLIUI pe3yabpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIATh TO3UTHBHOE CTPATETMUYECKOE IIOBEACHHE B PA3JIMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBiajeHne YHMBEPCAIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS Ui BBIABICHHS MPOOJIeM U UX pEUICHUS B
JKU3HECHHBIX U YIeOHBIX CUTYaIIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh [MO3HABATEIBHYIO JESITENbHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B OOpa30BATEIBHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PELIEHUsI IPOOJIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTEHUN;

JlaBaTh OIEHKY HOBBIM CHTYAIlHIM;

paciupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHU;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IUPOKOH OHPYIUIMU B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTUBBEI B ACATCIIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAACTh HABBIKAMU IIO3HaBaTeILHOU pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBEPIIACMbBIX HeﬁCTBHﬁ
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOJIH30BATh MPUEMBI pE(IICKCUU
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETh OIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHIKCHHUIO,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU AaHAIU3E PE3YJIbTATOB JACATEIBHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

MPUHUMATH Ce0sl, MOHMMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYrOro 4eloBeKa.



IHPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbTaThl ocBoeHus nporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue 1 yueOHoro npeamera «buonorus» HaydHble 3HAHMsI, YMEHUS U
CI0COObI JIEHCTBUAN 1o OCBOCHHIO, UHTEpIIpETALuU
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEILHOCTH 110 IOJIyY€HUIO HOBOT'O 3HAHUS U IIPUMEHEHUIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEAJbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yiabTaThl MPEICTABICHBI 10 rojlam
00y4eHusl.

IIpenmetHble  pe3ynbTaTbl  OCBOEHUs  ydyeOHoro mnpenmera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYy4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJEPKAHUE OMOIOIMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, Mera0osmu3M (0OMEH BEIIECTB U NPEBpallleHHEe HSHEPruH), TOMEoCcTa3
(camoperynsanusi), ypOBHEBas  OpraHu3alMs KHMBBIX CHUCTEM, CaMOBOCIPOM3BE/IECHUE
(penpoIyKIys), HACIECTBEHHOCTh, HK3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OWOJIOTHYECKHE TEOpHM (KJIETOYHAas, XpPOMOCOMHas, MyTallOHHas,
LEHTpajbHas JorMa MOJIEKYJIsipHOM Ouonorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBunosa) u yueHus (0 LIEHTPaXx MHOT00Opa3us 1 MPOUCXOXKJICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuinosa), onpeaemsTh TPaHUIIBl KX TIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOTO MO3HAHUs B OMOJOTMM: HAOIIOJCHNUE M ONHCAaHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HUCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX TTOHSTHIA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIICIATH CYINIECTBEHHBIE NMPH3HAKK BHUPYCOB, KJIETOK MPOKAPHOT M JYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH NPOLIECCOB: OOMEHA BEILIECTB U
NPeBpaIeHHs] YHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHIECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIIOJI0OTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYATBHOTO Pa3BUTHA
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HaHUS JUIsl O0BSICHEHUsI OMOIOTHYECKUX MPOIIECCOB U
SIBJICHUM, ISl IPUHATHS PAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€JIbI0 00eCTIeYeHus
0€30MaCHOCTH CBOETO 3[0POBbS W 3/IOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUS B OKPYXAIOLIEH NPUPOIHONW cpeae, MOHMMaHHE HEO0OXOIUMOCTH
UCTIOJIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH JUIS PalOHATHLHOTO
IPUPOIONIOIB30BAHNUS;

YMEHHE pemaTth JIIEMEHTApHBbIE TEHETHYECKHE 3a/laud Ha MOHO- W JUTHOPHUIHOE
CKpelIMBaHKe, CLIETUICHHOE HAaClleJI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUHOTO CKPELIUBAHUS
JUTS TIpeJICKa3aHsI HAaClIeI0BAaHMS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHHWBATh W HMHTEPIPETUPOBATH MH(POPMALUIO OHOIOTHYECKOTO
COJIepKAHUs, BKIIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa



MaccoBOW MH(OpPMAIMH, HAyYHO-TIONYJISIPHBIE MaTepHalibl), STHYECKUE aCIEKThl COBPEMEHHBIX
UCCIIEeJOBaHUN B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE C03/1aBaTb COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mmas
Ouonormyeckyro HMH(GOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TemaTuueckoe nianuposanue 10 kiace

Neri/ Haumenosanue KosmmuecTBo wacos DNEeKTPOHHBIE
1| pas3zesioB U TeM Bcer | Koutponbusl | [IpakTuuecku (uudpossie)
MIPOrpamMMBl 0 € paboThI € padoThI o0OpazoBareibHbIe
pecypchl
1 | buonorus kak 2 0.5 bubmuorexa [JOK
HayKa https://m.edsoo.ru/7f41¢c29
2
2 JKuBble cucTeMsl 1 1 bu6mmoreka [IOK
UX OpraHu3aIus https://m.edsoo.ru/7f41c29
2
3 | Xumuueckuii 8 1 1 bubnuorexa [JOK
COCTaB M CTPOCHHE https://m.edsoo.ru/7f41¢c29
KJIETKHU 2
4 KuznenesTeabHOCT 6 bu6mmoreka [IOK
b KIICTKU https://m.edsoo.ru/7f41c29
2
5 Pasmuoxxenue u 5 0.5 bubmuorexa [JOK
VHIUBHyaJIbHOS https://m.edsoo.ru/7f41c29
pa3BUTHE 2
OpPTaHU3MOB
6 HacnencrBeHHOCTD 8 1 1 bu6mmoreka [IOK
U U3MCHYUBOCTh https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
7 | Cenekuus 3 bubmmoreka [JOK
OpraHHU3MOB. https://m.edsoo.ru/7f41c29
OCHOBEI 2
OMOTEXHOJIOTHH
Pe3epBHOE Bpems 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c29
2
O6mee xonuyectBo | 34 2 3

4acoB 110
IporpaMMme



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

Y4eOHO-TeMaTHUeCKOe UIAHUPOBAaHHUE

Ne Tema ypoxka KosmyecTBo yacoB DJNEeKTPOHHBIEC IUPPOBBIE
1/ Bcer | Kontponbusl | I[IpakTruecku | 0Opa3oBaTelbHbIE PECYPChI
1| 0 € paboThI € paboThI
1 | Buosorus B 1 https://m.edso0.ru/863e612
CHCTEME HayK 2
https://m.edso0.ru/863e632
a
2 MeToabl TO3HAHUS 1 0.5 https://m.edso0.ru/863e612
YKUBOU NPUPOABI. 2
[IpakTnueckas
pabota Ne 1
«Hcnonb3oBanue
pa3IMYHBIX
METOJIOB MpHU
W3YYCHUU
OHOJOTHYECKHUX
00BEKTOBY
3 | buonornueckue 1 https://m.edso0.ru/863e656
CUCTEMBHI, 4
MIPOLIECCHI U UX
U3ydeHHE
4 | XuUMHYECKHI 1 bubmuorexa [JOK
COCTaB KJICTKH. https://m.edso0.ru/863e674
Bogau e
MUHEpaJIbHBIE COJIH
5 benxu. CocraB u 1 bu6mmoreka [JOK
CTpoeHHE OENKOB https://m.edso0.ru/863e6b7
2
6 | ®epmeHTH — 1 0.5 bubnuoreka [IOK
OuosIornYecKue https://m.edsoo.ru/863e6b7
KaTaJIu3aTOpBHl. 2
JlaboparopHas
pabota Ne 1
«M3yuenue
KaTaJTuTUYECKOMN
AKTUBHOCTH
dbepMeHTOB (Ha
pUMepe aMHIIa3bl
WJTU KaTajasbl)»
7 YraeBopbl. 1 bubnuorexa [JOK
JInnu bt https://m.eds00.ru/863e687
0
8 | HyknenHoBsle 1 bubnuorexa [IOK
KUCIOTEL. ATD https://m.edsoo.ru/863e6d5
C
9 Uctopus u meToasl 1 bubnuotexa [JOK
U3YYCHUS KIICTKH. https://m.edso00.ru/863e6e8
Krnerounas treopust 8
10 | Knetka kak 1 1
LEJIOCTHAs JKHBas
cucreMa



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

11 | Crpoenue 0.5 bubnmuorexa [JOK
IYKapUOTHYECKON https://m.edso0.ru/863e6ff0
KJICTKH. https://m.edso0.ru/863e716
JlaboparopHas c
pabota Ne 2
«M3yuenue
CTPOCHUS KIIETOK
pacTeHui,

KUBOTHBIX, TPUOOB
u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenapaTax
Y VX OTIMCAHUE

12 | OOMeH BelecTB bu6mmoreka [IOK
WA METa00JIH3M https://m.edso0.ru/863e766

C

13 | dorocunTes. bubmuoreka [JOK

XeMocuHTE3 https://m.edsoo0.ru/863e7c9
8

14 | Duepretuueckuit bubnnoreka [JOK
obOMmeH https://m.edsoo.ru/863e7aa

€

15 | J)KusHeHHBIN ITUKIT 0.5 bu6mmoreka [IOK

KJeTku. [lenenune
KJIETKH. MUTO3.
JlaGopatopHas
paborta Ne 3
«Habmonenue
MHUTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX

https://m.edsoo.ru/863e7dc
4

MUKpOTIpenaparax»

16 | buocunTes Geka. bubmuoreka [JOK
Peakuus https://m.edso0.ru/863e796
MaTPHUIHOIO e
CHHTE3a

17 | Tpancnsuus — bubnnoreka [JOK

ouocuHres Oenka

https://m.eds00.ru/863e796
e

18 | HeknerouHbie bubmuorexa [JOK
(bOPMBI JKU3HU — https://m.edsoo0.ru/863e754
BHPYCBI 0
19 | ®opwmer bubnuoreka [IOK
Pa3sMHOXEHHUS https://m.edsoo.ru/863e81b
OpraHu3MoB 6
https://m.edso00.ru/863e831
€
20 | Meiio3 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4
a
21 | Obpa3oBanue u bubmmoreka [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

pa3BUTHE TIOJIOBBIX
KJIETOK.
O11010TBOPEHUE.

https://m.edsoo.ru/863e81b
6

22

NuauBunyansHOE
pa3BUTHE
OPraHu3MOB

bubmuorexa [JOK
https://m.edso0.ru/863e843
6

23

I'eneTuka — Hayka
0
HACJIEICTBEHHOCTHU
Y U3MEHYMBOCTH

bu6mmoreka [IOK
https://m.edso0.ru/863e86f
2

24

3aKOHOMEPHOCTH
HaCJIEJOBAHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIIMBaHHE

bu6mmoreka [IOK
https://m.edso00.ru/863e887
8

25

Jurudpunxoe
CKpEIIMBaHHE.
3aKoH
HE3aBHCUMOTO
HaCIICTOBAHMS
IPU3HAKOB

bu6mmorexa [IOK
https://m.edso0.ru/863e89a
4

26

Cuennennoe
HaCJIeIOBaHHE
NPU3HAKOB.
JlaGopatopHas
paborta Ne 4
«M3yyenune
pe3yabTaToOB
MOHOTUOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBaHUS Y
Jpo30(Q Ul HA
TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8c6
0

27

I'eneTuka momna.
Hacnenosanme
MIPU3HAKOB,
CIIETIJICHHBIX C
MMOJIOM

bubmuorexa [JOK
https://m.edso00.ru/863e8c6
0

28

N3MeHUYHUBOCTS.
Henacnencrennas
U3MEHYUBOCTD.
JlaGopatopHas
pabota Ne 5.
H3yuenne
MOAU(UKAITMOHHON
U3MEHYMBOCTH,
IIOCTPOEHUE
BapUALIMOHHOTO
psana u
BApUALMOHHOM
KPHUBO»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29 | HacnencrBenHnas 1 bu6mmoreka [IOK
U3MEHYUBOCTb. https://m.edsoo.ru/863e8efe
30 | I'eneTuka demoBeka 1 bu6mmoreka [IOK
https://m.edso0.ru/863e8d7
8
31 | PesepBHbIil ypOK. 1
0O0001menue 1Mo
TeMe
«HacneacTBeHHOCT
b ¥ I3MEHYHUBOCTh
OpPTaHH3MOBY
32 | Cenekmus Kak 1 bubnmoreka [JOK
HayKa U IpoIece https://m.edso0.ru/863e921
4
33 | Meronsl u 1 bu6mmoreka [IOK
JOCTHKEHUS https://m.edsoo.ru/863e921
CCJICKIIMH PaCTCHHIA 4
1 YKUBOTHBIX
34 | buorexHo0THS 1 bubmuorexa [JOK
KaK O0Tpaciib https://m.edso00.ru/863e933
MIPOM3BOJICTBA 6
OBILEE 34
KOJIMYECTBO
YACOB I1O

ITPOTPAMME



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

IIpunoxenue
10 xknacc

Konrtponbnas padora Ne 1
o TeMe : «KieTka — enocTHas cuctemay
Bapuant 1
Yacte 1 BeiOepute ouH paBUIbHBIA OTBET
1. Dens, cocTosimas 3 MHOTOYHUCIEHHBIX 3BEHbEB — MOHOMEPOB 3TO:
A) Oprann4eckoe BEIIeCTBO
b) Heopranunueckoe BelecTBo
B) [Tommep
I') IlonsipHoe coequHEHNE
2. K MmoHOCaxapuaam HE OTHOCHUTCS:
A) I'moko3za
b) Jlakto3a
B) Pu6o3a
I') e3okcupubo3a
3. Llemmono3a sBNsETCS BaKHEUIIIMM KOMIIOHEHTOM KJIETOYHBIX 000JI0YEK pacTeHUi. J1a
(GyHKIIMS YTIIeBOIOB HA3bIBAETCS:
A) Katanutnueckas
b) Duepreruueckas
B) CrpourenbHas
I') Perynsropuas
4. JIunuabl COCTOST U3 OCTATKOB BBICIINX KMPHBIX KUCIOT H:
A) I'muniepuna
b) I'mtoko3b1
B) I'munmaa
I') ManbTo3sl
5. Kakue QpyHKIIMN HE BBIMOTHSIOT JTUTTUIBI?
A) DHepreTHuecKyro
b) 3amuTHyto
B) Perynstopnyto
I') Katanutnueckyro
6. Benmku cocTosT 3!
A) AMUHOKHCIIOT
b) I'moko3b1
B) Amunos
I') Buramunos
7. Tloreps GenkamMu NPUPOTHBIX CBOWCTB 3TO:
A) Karanus
b) I'mnponus
B) denatypauus
I') Penatypanus
8. benkoMm, BBITOJIHSAIOUIMM TPAHCHIOPTHYIO (DYHKIIUIO SIBIISETCS:
A) AnTtureno
B) 'emornobun
I') Amunaza
) JInzouum
9. B xakux KjeTKax yenoBeka meHble mojekyn JJHK?
A) B 3puTpoLuTax
b) B neiikonurax



B) B k1€TKax roJ0BHOr0O Mo3ra
') B kJIeTKax CIMHHOTO MO3Ta
10. Cs3p Mexay octarkamu (pocopHBIX KUCIOT B Mosiekyine AT® Ha3wpiBaercs:
A) Nonnas
b) Bopoponnas
B) Ilentunnas
I') Makposprudeckas
Yacts 2.
Bribepure Tpu npaBUIIBHBIX OTBETA.
1. Jlunupabl BHIIOJHSIOT CAEAYIOUINE (PYHKIIMU:
A) Karanutuueckyto
b) Ctpoutenpuyro
B) Duepreruueckyto
I') Perynsatophyto
J1) TpancropTHyto
E) [IBurarenbHyo
2. AT® cocTout U3 CIEIYIOUUX KOMIIOHEHTOB:
A) Jle3oxcupr603b1
b) Pu6o3s
B) A30THOM KHCIIOTBI
') ®ocdopHOit KUCTOTHI
) Anenuna
E) 'yanuna
3. YcTaHOBUTE COOTBETCTBHE MEXKAY YIJIEBOJAMU M UX TPYIIION:

YrieBoabl I'pynna yriaesonos
A) I'moko3za 1. Monocaxapusl
b) Kpaxman 2. Tlonmucaxapusl

B) Lenmronosa

I') Pu6o3za

1) Je3oxcupubosa
E) Xutun

Yacrts 3.
1. HaiinuTe ommOKN B MPUBEJCHHBIX HIKE MPEATIOKEHUSAX, BBIMUILINTE HOMED
NIPEUIOKEHUS U TIPEJIOKEHHE B UCTIPABICHHOU opme:
1. Hapymenue npupoaHoil CTpyKTYyphl OejKa Ha3bIBaeTCs peHaTypauuei
2. Monexyssl 0€IKOB UMEIOT OOJBIINE pa3Mephl, TOITOMY HX HAa3bIBAIOT MAKPOMOJICKYJIAMHU
3. Pa3znuuaror aBa THMA HYKJIEUMHOBBIX KUCIIOT: €30KCUPHOOHYKICHHOBBIE U
PUOOHYKIIEHHOBBIE
CBsI3b, MEX]ly OCTaTKaMU aMUHOKHCIIOT B O€JKax Ha3bIBaeTCs BOJOPOIHOM
5. Tlapbl HyKJIEOTHIOB a/ICHWH M TUMHH, & TAaKXKe TYaHHH U IIATO3UH CTPOTO COOTBETCTBYIOT
JPYT APYTY ¥ HA3bIBAIOTCSI KOMIUIEMEHTAPHBIMU
6. CkopocTh (pepMEHTATHBHBIX PEAKINH HE 3aBUCUT OT TEMIIEpPATyphl, KOHIICHTPAIINH,
JTaBJICHUS
2. JlaiiTe pa3BEepHYTHII OTBET.

e

Kaxkoe crpoenune numeet monekyna JIHK? Kakue pynkimm ona BeImoaHsIeT?

Bapuant 2
Yacts 1 BeiOepute 01MH NpaBUIIbHBINA OTBET
1. 3BeHo monmMmepa Ha3bIBACTCS:



A) Monowmep b) [Ipoctoe BemectBo B) [Tenrrua ') Mkapomosnekyna
2. K nonucaxapunam e otnocutcsi: A) Kpaxman b) Lemntonoza B) @pykrosa ') Xutun

3. depMeHT nunaza yCKOpseT pacuieryieHue )XUPOB B ABEHAIIATUIICPCTHON KUIIKE. DTa
dbynakuus 6enkoB Ha3biBaeTcs: A) Kartamutuueckas b) Dueprernyeckas B) Ctpourenshas )
Perynaropnas

4. JIunuapl BXOAAT B COCTAB KIETOYHBIX MeMOpaH. DTa (QYHKIIHSI JTUITHI0B HA3bIBACTCS:
A) Karanmutnueckast b) Oneprernueckas B) Ctpoutensnas ') Perynsaropras
5. Kakue QyHKIIUM HE BBITIOTHSIOT JTUITHIbI?

A) Dueprerudeckyio b) 3ammrayto B) Perynstopuyto I') Tpancnioptayto
6. CBs13b MEX/1y OCTaTKaMU aMHUHOKHCIIOT B O€JIKaxX Ha3bIBAETCS:
A) Nonnas b) Bogopoanas B) [lentunnas [') Makpospruueckas

7. BoccraHoBneHre IPUPOIHBIX CBOMCTB OEJIKOB HA3BIBACTCS:

A) Kartanus b) I'maponus B) lenarypauus I') Penatypanus
8. benkoMm, BBINOJIHAIOLIMM 3alUTHYIO (DYHKIUIO SBIISETCS:
A) Anrtureno B) 'emorno0un I') Amunasa []) Ilencun
9. B kakoii yacTu KJIE€TKU BIEpBble ObUIM 00OHAPYKEHbI HYKJICMHOBBIE KUCIIOTHI?
A) B muronnasme b) B siape B) B mutoxonapusix I') B knetounoit obonouxe
10. 3a cyer Kakoi CBS3M yJEpKUBAETCs BTOPHUHAS CTPYKTypa O€JIKOB
A) Uonnoii b) Bogoponuoit B) Ilentuanoii I') Makpospruueckoit
Yacrts 2.
Bri6epuTe Tpu npaBUIBHBIX OTBETA.
1. K aucaxapunam OTHOCSATCS:
A) Jlakro3a b) ®pykro3a B) Caxaposa I') 'asmakto3a /) MansTto3a E) ['ukoren
2. PHK cocrout u3 cieayrommx KOMIIOHEHTOB:
A) Jlezokcupu60o3sl b) Pu6osst B) Ocratka dhochopnoit kucnots! I') OcTaTka a30THON KUCIOTHI
J1) A30THCTBIX OCHOBaHMI: I'yaHHHA, TUMUHA, IUTO3MHA, aJileHnHa E) A30THUCTBIX OCHOBaHUIA:
ryaHUHa, ypaluia, IMTO31HA, aJIecHHHA
3. YcTaHOBUTE COOTBETCTBHE MEXAY BUTAMUHAMM U IPYNION, K KOTOPOH OHM OTHOCSTCS

Buramunsl I'pynna BuTaMHHOB

A) A 1. BonopactBopumble
b) Butamuns! rpynmns B 2. XupopacTBOopHuMEIe
B)C

I') PP
iypil

E)E

Yacts 3

1. Haiiaute ommOKY B MPUBEEHHBIX HIDKE MTPEIIOKECHUSIX, BHITUIITUTE HOMED
NPEeUIOKEHHS U IPEJIOKEHNE B UCTIPaBIEHHON opme:
Moutexyia reMorjao0uHa UMEET BTOPUIHYIO CTPYKTYPY OCIIKOB
ATO BBITIONHSET YHEPTETHUECKYIO (DYHKITHIO
HyknenHoBbIe KHCIOTHI BIIEpBbIE ObUTH OOHAPYKEHBI B AAPaX JIEHKOLUTOB
CBs13b, MeX Ty ocTaTKaM# (pochopHbIX KUCIOT B AT®D HazpIBaeTCs MENTHAHOM
B monekyne JIHK azotucroe ocHOBaHME THMHUH KOMILIEMEHTAPEH C IUTO3MHOM

agrLONE



6. Karanu3om Ha3bIBaeTCs SIBIICHHE YCKOPEHUSI XUMHYECKOM peakiuu 0e3 N3MEHEHUS ee
001I1ero pe3yJpTaTa.
3. aiite pa3BepHYTHIi OTBET.

Kakoe crpoenne umeer mosnekyina PHK? Kakue ¢pynkunu ona BeimosHsieT?
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KonrtponbHas pabora Ne2
no teme: «HacaecTBeHHOCT U H3MEHYHBOCTHY
Bapuanr 1.
3ananue 1 . Tect
1.IIpu GecnionoM pa3sMHOKEHHH 00Pa3yIOIIUECsS] OCOOH 10 CPABHEHHIO C POAUTEIHCKOM:
a. CXOJHBI IO CBOMM HACJICICTBEHHBIM IIPU3HAKaM; 0. MOTYT HMETh HE3HAUYNTEIbHBIC HACIICICTBCHHBIC
pas3ian4dus; B. pa3JIA4YHbI 10 CBOMM HACJICACTBECHHBIM IIPU3HAKAM.
2 . Pa3MHOXEHUE — 3TO MPOLIECC: a) YBEINYCHUS YKCIIa KJIETOK; 0) BOCIIPOU3BEIeHHsI ce0e MOT00HBIX;
B) Pa3BUTHS OPTraHU3MOB B MIPOLIECCE SBOIIONUH; T) H3MEHEHHS 0COOM C MOMEHTA POXKICHUS 10 e
CMEpTH.

3. Ilpu ckpelmnBaHUK ABYX TOMO3UTOTHBIX OPraHU3MOB, PA3IUYAIOIINXCS IO OJHOM Mape NpU3HaKOB,
HOBOE [TOKOJIEHHE THOPUIOB OKAXKETCS €MUHOO0Pa3HBIM U OyAET MOX0KEe Ha OJHOTO U3 poAuTeneil. 1o
MIOJIOKECHUE WILTIOCTPUPYET CIICTYIONINIA 3aKOH TeHETHKH: a) 3aKOH pacUleryIeHus]; 0) 3aKOH CLEIICHHOTO
HaCJIEJOBAHNS; B) MPABUJIO TOMHUHHUPOBAHHUS; T') 3aKOH HE3aBUCHMOTI'O pacpe/esIeHUs T€HOB.
4. MoHOrHOpHUIHOE CKPELMBAHUE — 3TO CKPELIMBAHUE POAUTENBCKUX (OPM, KOTOPBIE Pa3INyaroTCcs 110:
a) okpacke u (hopMe ceMsH; 0) IByM Iapam MpU3HaKaM; B) OAHOH Mmape MPU3HAKOB; T') popMe U pazMepam
CeMSH.
5. B cBoeii pabote I'.MeH1e1b MPUMEHIIT METO/I MCCIICOBAHNS, IIPH KOTOPOM CKpEIIHBAI
pasInyaronrecs 1Mo ONpeAEIeHHBIM IPU3HAKAM POIUTEILCKHE (POPMBI M IPOCTIEKUBAII TIOSIBICHUE
M3y4YaeMbIX IPU3HAKOB B Psiie MOKOJIEHUH. DTOT METOA UCCIIEI0OBAHNS HAa3bIBACTCS:
a) THOPU0IOTHYECKUM; 0) OMOXUMHUYECKUM; B) IIUTOTCHETHYECKHIM; T) TeHEaJTOIrIECKHM.
6. OnpenenuTe cpeny NePeUNCICHHBIX TeHOTHIIOB PELIECCUBHBIA TOMO3UTOTHBIN T€HOTHII:
a) AA; 0) Aa; B) Bb; r) aa.
7. Cpenu nepedrclieHHbIX TeHOTHUIIOB YKaXKUTE FeTepO3UTrOTHBIN reHOTHUIL: a) Aa; 6) AA; B) aa; r) bb.
8. M3 mepevnciieHHbIX TEeHOB JIOMUHAHTHBIM SIBISIETCS: ) a; 0) b; B) ¢; 1) A.
9. ¥ ocobu ¢ renoruiom AABB moryT oOpazoBathcs rametsi: a) AA; 6) AB; B) BB; ) Ab.
10. Onpenenure GeHOTUNMYESCKUIT MPU3HAK PACTEHHS TOPOXa ¢ TeHOTHIIOM aaBb (cemena xenteie — A,
3eJIeHbIe — a, TaaKue — B, MopuuHucThIe — D):
a) ceMeHa 3eJIeHbIC TIIagKue; 0) CeMEeHa 3eJICHbIE MOPIIMHICTHIC; B) CEMEHA JKEIIThIC TJIaJIKHE; T) CeMeHa
KEJIThIE MOPIIIMHNCTHIE.
11. MoaudukannoHHasi ©3MEHUYMBOCTh- 3TO: a) FTEHOTHIIMYECKask CTAOMIIBHOCTH 0c00eif; 0) n3MeHeHue
TeHOTHIIA TI0/1 BIMSHUEM CPE/Ibl; B) H3MEHEHHE (PEHOTHIIA TTOJ1 BIUSIHUEM CPEbl; ') HOPMa PEAKILIUH.
12. C usmenenuem nocienoBareabHoCcTH HyKieotu1oB JJHK cBszanbr:
a) TeHHbIE MyTaIlH; 0) XPOMOCOMHBIE MyTalllH; B) TEHOMHbIE MyTallUH; T) BCE BUIbI MyTallui
3ananue 2. 3anayqa.
VY cynpyros, cTpaaronux JaTbHO30PKOCTBIO, POAMIICS peOEHOK ¢ HOpMaNbHBIM 3peHueM. KakoBa
BEPOSATHOCTB TTOSIBJICHUS B 3TOH ceMbe peOeHKa C JaTbHO30PKOCTBIO, €CIIM U3BECTHO, YTO T€H
JAJIbHO30PKOCTH IOMUHUPYET HaJl TEHOM HOPMaJIbHOTO 3peHHs?
3ananue 3.

1. [ns xakuxX HayK T€HETHKa SIBIISIETCS OCHOBOM?



Yro Ha3bIBacTCS KpOCCHHFOBCpOM? B uewm ero CyYTb U OHOJIOrNYECKOE 3HAUCHUE?

Bapwuanr 2.
3ananue 1 . Tect
Bapuanr 2
1.XapakTepHbIE YepPThI OECIOIOTO Pa3MHOKCHHS:
a. B pa3MHOKCHUH y4aCTBYET TOJIBKO OJTHA POJUTEIIBCKAsE 0CO0b; O. IIOJIOBBIE KJICTKH HE 00pa3yroTcs;
B. B Pa3MHOXKEHUH y4acTBYET OJJHA, HO repMapoIuTHas 0cO0b; I. a+0.

2. OmIog0TBOPEHUE — 3TO MPOIIECC, B PE3yIbTaTe KOTOPOTO:

a) MPOUCXOJUT CIUSTHAE MYCKOH 1 )KEHCKHX raMeT; 0) He 00pa3yeTcs 3uTroTa;

B) 00pa3yeTcs rariouiHas KJIETKa; I') Pa3BUBAIOTCS FAMETHI.

3. Ilpu ckpemmBaHuy THOPHUIOB MEPBOTO MOKOJICHUS MEXTy COOOH HaOMOAaeTCsl pacllerieHHue: BHOBD
HOSBISIFOTCA 0COOU € PELIECCUBHBIMY NPU3HAKAMU. DTO MOJI0KEHUE WILTIOCTPUPYET CIIEIYIOLINH 3aKOH
TeHETHKH: a) CLEIICHHOTO HAcleI0BaHNUs; B) HE3aBUCUMOI'O HACIIEJOBAHUs, PACIIPEICICHUS TCHOB,;

0) paciIeIUIeHus; T) MPaBUIO JIOMUHHPOBAHUSI.

4. AurnOpuaHOe CKPEIMBAHUE — 3TO CKPEUIMBAHUE POAUTEILCKUX (POPM, KOTOPBIE Pa3IHYar0TCs TO:
a) IByM TapaMm MPU3HAKOB; 0) OKpacke ceMsH; B) GopMe CeMsH; T) TI0 OJTHOH Mape MPHU3HAKOB.

5. COBOKYITHOCTb BHEIIHUX U BHYTPEHHUX NPU3HAKOB OPraHNU3Ma Ha3bIBACTCS:

a) reHooHI0M; 0) (GESHOTUIIOM; B) HACJICACTBEHHOCTBIO; T') TCHOTHIIOM.

6. OnpenienuTe cCpean NepeUUCIICHHBIX TeHOTHITOB IOMUHAHTHBIN TOMO3UTOTHBIN TEHOTHIL:

a) Aa; 6) Bb; B) BB; ) bb.

7. Cpenu nepevncieHHbIX TEHOTUIIOB YKaKUTE F€TEPO3UTOTHBII T'€HOTHI:

a) BB; 6) CC; B) bb; r) Bb.

8. Cpenu nepeynciIeHHBIX T€HOB JOMUHAHTHBIM SIBJISICTCSI:

a)a; 0)B;B)b;r)c.

9.V ocobu c renotuniom aaBB moryt o6pazoBarbcst raMeThI:

a) aB; 6) BB; B) aabb; r) Aabb.

10. Onpenenure PeHOTHIHUECKIIA IPU3HAK pacTeHH ropoxa ¢ renotuniom AaBb (cemena xenteie — A,
3eNeHble — a, rajkue — B, MopiunHucTeie — b):

a) CeMEHa 3eJIEHbIE MOPIIMHHUCTHIE; 0) ceMeHa KeThle MOPILMHHUCTHIE; B) CEMEHA 3eJICHbIE TTIa/IKHE;

') CEMEHa KeJIThIe TTaJKHe.

11. BecrumoiHbIi THOPH]] KaITyCThI M pEIBKKA 00pa3yeT TaMeThl, CoepIKalllne:

a)18 xpomocom; 0) 36 xpomocom; B) 9 xpomocom; ) 12 XpoMOCOM.

12. C u3meHeHneM Habopa reHOB B T€HOTHIIE CBSI3aHBI:

a) TeHHBbIE MyTaluu; 0) XpOMOCOMHBIE MyTAaI[lH; B) TEHOMHbIC MYTAIlHH; T) BCE BUIbI MyTaI1i
3ananue 2. 3amayqa.

W3BecTHO, YTO y KposiMKa YépHasi MMTMEHTALUs LEePCTH JOMUHUPYET HaJl aTbONHU3MOM (OTCYTCTBHE
NUTrMEHTa, Oernasi IWepcTh U KpacHble riasa). Kakas okpacka mepcta OyAeT y THOpHIOB IIEPBOTO

MOKOJICHHSI, MOJYYEHHOT'O B CKPELUBAHUS F€TEPO3UTOTHOI0 YEPHOIO KPOJIMKa ¢ allbOUHOCOM?
3amanue 3.

B ueM oCHOBHBIE pa3Inuus MEXy MOAUDUKALUIMA U MyTalUsAMU?

CdopmynmupyiiTe OCHOBHBIE 3aKOHBI MeHIes
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