1019707 ‘eXHOWR)Y] )

"TH oxmad J :qirp1my A

1 OII'Y9H 4 9008h O8.L33RHION |
143 S00Bh 09.19RAI0)]
(arudodu HiaadeLanensiy) o1 8«._.“\
LT07-9207 Yox w!uworwl_
BHIOLOHg BEB&HI_
VININVJdIOJII BYhO9Vd
| L9777 10 ey rovorody
X WHE o NW.ENEHH.E e m\umw
g gamdeq ‘Il \% T HOUSLHBA
D HOX: edoryaduy 9UaLHLIIN OWIII HHEET9EE Bl
soremudodrg :0HEH00RII0) :omadronwddeg
, [IOD BENHINEY KOV

JAddo manarenanpnA B RIWOL L
HISBITQ0 HOMOHOWOLY, WiAeH u suHegotedgo LmoneLdenayy
nnnedayag HOMOMHII0 4 BHHIMIEIOd N oaLdddLdIMHM Y



HHOACHUTEJIBHASA 3AIIMCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «bUOJIOI' U5

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHH TEOPETUYECKYI0 OCHOBY I OIpPEIEICHUS
MOAXO0B K (OpPMHPOBAHHIO CcOACpkKaHHUS ydeOHOro mpeaMera «bUONOTHS» COCTaBWIH:
koHuenryanbHbeie monoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IEJICH, COJep KaHus,
pe3yIbTaToB 00yUeHUS U TPEOOBAHMIA K YPOBHIO TIOJITOTOBKY BBITYCKHHKOB, ITOJOXKEHHS 00 00X
HEeJSIX W NPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBbI CpEIHEro oOIero
obpa3oBanusi B Poccuiickoit ®Denepanuu, a Takke MOJOXKEHUS O crenuduke Owonoruu, e
3HaYEHUH B MO3HAHUH >KUBOUM IMPUPOJIBI U 0OECIIEUEHUH CYIIECTBOBAHUS Y€I0BEYECKOT0 OOIIECTBA.
CornacHo Ha3BaHHBIM IMOJIOXKEHHSIM, ONPEICICHBl OCHOBHBIE ()YHKITUU MIPOTPAMMBI TI0 OMOJIOTHUHU U
€€ CTpYyKTypa.

[Tporpamma mo Ouosioruu Ha€T MpeACTaBICHUE O IENsIX, 00 oOmIel cTpareruu oO0ydeHwUs,
BOCIIUTAHUS U PA3BUTHS 00yUaIOIIUXCs CpeCTBAaMH yueOHOro npeamera «buonorusy, onpeaenser
00s3aTeNbHOE MPEIMETHOE COJIEpP)KaHUE, €r0 CTPYKTYpPY, paclpeleleHue Mo pas3feliaM U TeMaMm,
PEKOMEHIYeMYIO TIOCIIeI0BATENbHOCTh U3YyUEHHS y4eOHOro MaTepuaia ¢ yuéToM MEXIPEAMETHBIX
Y BHYTPUIPEIMETHBIX CBS3EH, JIOTHKH OOPa30BaTEIBHOTO MPOIIECCa, BO3PACTHBIX OCOOECHHOCTEH
00yYarommxcsl.

B nporpamme mo OGMONIOTHHN TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JTIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yibTaraM oO0y4deHHs B (OPMUPOBAHMM OCHOBHBIX BHUJOB
y4eOHO-TT03HABATEIPHON  JCATEIILHOCTH/YICOHBIX — JEHCTBUH  OOydYaIOmUXCsl TI0 OCBOCHHIO
coJiep>kaHusl OMOJIOrH4YecKoro oopa3oBaHusl.

B mnporpamme mo Owmomormm (10 kmacc, 0a30BBI YpOBEHb) peaTU30BaH MPUHIIHII
MPEeMCTBEHHOCTH B M3y4eHUM Ouonoruu, Onarogaps 4YeMy B HEW MpocMaTpUBaeTCs
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  IEHHOCTHBIX  OpPUEHTAlMil  JIMYHOCTH,  HKOJIOTMYECKOTO  MBIIUICHHUS,
MIPEICTABJICHHUH O 3TOPOBOM 00pa3e KU3HHU U OEPEKHBIM OTHOIICHHEM K OKPYXKAIOIIeH MPUPOTHON
cpene. [loaToMmy Hapsny ¢ uzydeHueM oOIIeOUOTOTHUECKUX TEOPHi, a TaKXKe 3HAHUM O CTPOCHUU
JKUBBIX CHCTEM pa3HOTO paHra W CYINIHOCTH OCHOBHBIX MPOTEKAIOMUX B HUX TPOIECCOB B
mporpaMMe 1O OWOJOTHMHM YAENEeHO BHHUMAaHWE WCIOIb30BAHUIO TIONYYEHHBIX 3HAHUN B
MOBCETHEBHON JKW3HM IS PENICHWS TPUKIAJHBIX 337a4, B TOM 4YHCIE: MNPO(QHIaKTUKH
HACJIEICTBEHHBIX  3a00JIeBaHMII  YENOBEKa,  MEIUKO-TEHETHYECKOrO0  KOHCYIbTHPOBAHUS,
000CHOBaHHUS IKOJOTUYECKU IE€JIECO00PAa3HOTO TMOBEACHHUS B OKPYKAIOIICH NPUPOIHON Cpene,
aHalM3a BIMSHUSA XO3SMCTBEHHON JNIE€ATEIbHOCTH YEJIOBEKa Ha COCTOSHUE TMPUPOJTHBIX H
HMCKYCCTBEHHBIX OSKOCHCTEM. YCHWJICHHE BHHUMAHMS K TPHUKJIAJIHOW HAMPaBICHHOCTH Y4YeOHOTO
npenaMera «bUONOTHSA» MPOJUKTOBAHO HEOOXOAMMOCTHIO OOECIEeUeHHUs YCIOBUN MMl pEIIeHUs
OJTHOW W3 aKTyaJbHBIX 33724 IIKOJHLHOTO OMOJIOTHYECKOTO OOpa30BaHUsI, KOTOpas IMpearnoJiaracT
dbopMupoBaHue y OOydYaIOIIUXCS CHOCOOHOCTH aJalTUPOBATHCA K W3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHUs 3aHUMaeT BakHOe MecTo. OHa
obOecnieunBaeT (opMmHupoBaHHE Yy OOydYalOIIUMXCS MPEACTABICHUN O HAyyHOM KapTUHE MUpA,
pacmpsieT U 00001aeT 3HaHUS O KHBOW MPUPOJE, €€ OTIUYUTETbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3allii W DBOJIOIHWH, CO3JaET YCIOBUS JUIsl: TIO3HAHWS 3aKOHOB JKWBOW TPUPOJIHI,
dbopmupoBanus (GYHKIIMOHATIHLHOW TPAMOTHOCTH, HABBIKOB 370POBOTO M 0e€30MacHOro obOpaza
KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K KHBOU MTPHPOJIC U YETIOBEKY.

Bonpiioe 3HaueHne OMONOTUSI UMEET TAKXKE /TSl PEIICHUs] BOCIIUTATENBHBIX U Pa3BUBAIOIINX
3a/lay CcpeaHero oO0Iero oOpa3oBaHMs, CONHANIHM3AIMKA oOydammmxcs. M3ydeHue Ouonoruu
obOecrieunBaeT yciuoBus i (OPMHPOBAHUS HWHTEIIEKTYyadbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMaLMOHHBIX HaBBIKOB, 3CTETUUYECKON KYJIbTYPbI, CIIOCOOCTBYET HHTErpaIlii OMOJIOTUYECKUX



3HaHUH C MPEICTaBICHUSIMU M3 JPYTrUX y4eOHBIX IMPEIMETOB, B YACTHOCTH, (PU3MKH, XUMHUH U
reorpagun. Ha3BaHHbIe TMOJIOKEHUSI O TMpenHa3HAueHUH YydyeOHoro mnpenmera «buomorus»
COCTaBUJIM OCHOBY JJIsl ONpeZesieHUs] MOJX0J0B K 0TOOpY U CTPYKTYPUPOBAHHIO €TO COJIEPIKAHUS,
MPEJICTABJICHHOTO B TIPOrpaMMe 10 OMOJIOTHH.

OT160p comepkanusi yaeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypocOOOpa3HOT0 MOJXOAa, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECS JOJIKHBI
OCBOUTH 3HAHUS M yMEHUS, 3HAUYUMbIE Ui (HOpPMUpPOBAHHS OOIIEH KyJIbTYpHI, ONpEACISIONINe
aJIecKBaTHOE TIIOBEJCHHE 4YeJIOBeKa B OKpYXKalollell NpUpOIHON cpene, BOCTpeOOBAaHHBIE B
MOBCEIHEBHON JKU3HU M TMPAKTUYECKOW nesTenbHocTH. Ocoboe MeCcTo B 3TOH CHUCTEME 3HAHMMA
3aHUMAIOT 3JIEMEHTHI COJIEP>KaHUsl, KOTOPbIE CIyXKaT OCHOBOH JUIsl (hopMUpOBaHUS MIPEICTaBICHHIMA
(6] COBpCMeHHOﬁ CCTCCTBGHHO-HaYQHOﬁ KapTUHC MHpPAa U HCHHOCTHBIX OpPUCHTAUUAX JMYHOCTH,
CIOCOOCTBYIOLIMX F'yMaHU3alMKU OMOJIOTHYECKOT0 00pa3oBaHUsl.

CTpyKTypHpOBaHUE COJCpXKaHUS Y4eOHOTO MaTepuana B TMPOrpaMme IO OHOJIOTHH
OCYIIECTBJICHO C y4€TOM MPHUOPUTETHOIO 3HAYCHMSI 3HAHUH 00 OTJIMYUTEITHHBIX OCOOEHHOCTIX
JKUBOM NPUPOJIBI, O €€ YPOBHEBOW OPTaHM3ALMN U 3BOJIIOLIMHU. B COOTBETCTBHH C 3TUM B CTPYKTYpE
yuebHoro npeameta «brogorus» BBIIEIECHBI CIEIYIOIINE coAepKaTelbHble JIMHUU: «bruonorus xak
Hayka. MeToabl HaydyHOro mo3HaHus», «KieTka kak Ouosjorumyeckas cucremay, «OpraHusMm Kak
Ouosnoruueckas cucremay, «CucteMa 1 MHOroo0pasue OpraHudeckoro MUpay.

HEJIU U3YUYEHUSA YYEBHOI'O ITPEIMETA «BUOJIOT USI»

Ilenp wu3yueHuss yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE — OBJaJICHUE
00yJaronMMuUCs 3HAHUSIMU O CTPYKTYPHO-()YHKITMOHAIBHOW OpraHU3AIMH KUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCIIONIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JEHCTBUI B OTHOIICHUU
00BEKTOB KMBOU MPUPOJIBI M PEUICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctuxenne uenu wu3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEIYIOINX 3a1au:

OCBOEHHE OOYYaIOIUMUCS CUCTEMBbI 3HAaHUN O OMOIIOTUYECKUX TEOPUAX, YUICHMSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIIOTE3aX, TPaBUiIax, CIyKallUuX OCHOBOU /isi ((OPMHUPOBAHUS MIPEACTABICHHI
0 €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUU, MHOT000Opa3uu
U OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOTO YPOBHS OpPraHU3AIMH, BBIJAIOIIUXCS OTKPBITHIX WU
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

dbopMHupoBaHHEe Yy OOYy4YaIOIMIMXCA I[T03HABATEIIbHBIX, HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaln3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJOTHMHM HAayYHBIX B3TJISIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBIIEHUE Yy 00yJaronuxcs oOIie KyiabTypbl, (YHKIIMOHATBHON TPAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa >KHMBOW MPUPOABI HA OCHOBAHUU
3HAHWU U OTBITA, MOJYYEHHBIX TPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHHEe Y OOYyYaIOMUXCA YMEHUN WILTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUA B TMPAKTUYECKOW JIEATETHHOCTH 4YEIIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIHIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH IIO3HAHWS YEIOBEKOM JKUBOU MPHUPOJBI,
HEOOXOAMMOCTH OEpEeXKHOTO OTHOIICHHUS K HEW, COOMIOIEHUs] dTUYECKUX HOPM IMPU MPOBEACHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IIEHHOCTH OHMOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS HSKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpUMEHEHNUE TMPUOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEJIHEBHOM JKM3HU ISl OIICHKHU
MOCNEACTBUI CBOCH JEATETbHOCTH IO OTHOUICHHIO K OKpYXKarlled cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.



MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE
B cucteme cpennero oOuiero obpazoBanus «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
SBIIIETCS 00S3aTEIbHBIM YYEOHBIM IPEAMETOM, BXOMISIIMM B COCTaB MPEAMETHON 00JIacTu
«EcTecTBeHHO-HAyUHBIE IPEAMETHI.
st u3ydenwust Onosioruv Ha 6a30BOM YPOBHE CpeIHEro 00Iero oopa3oBaHusi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 4ac B Hezemo).

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «bBHOJIOI'US»

Tema 1. buosorusi kak Hayka (24.)

buonorus kak Hayka. CBs3b OHONOTMU C OOUIECTBEHHBIMHU, TEXHHUUYECKUMU U JIPYTHUMH
€CTeCTBEHHBIMH HayKamH, (uiocoduelt, 3THUKOW, A3CTeTHKOW W npaBoM. Pomb Ouonornu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJIOTHYeCKUX HayK.

MeTtoapl MO3HAHUS KUBOW MPHUPOIBI (HAaOMOJeHHE, SKCIEPUMEHT, OMHCaHUe, M3MEpPEHHE,
KJ1accu(UKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa IaHHBIX ).

JdemoHcTpanmm:

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

Tabmuubt 1 cxembl: «MeTO bl TTO3HAHUS JKUBOU IPUPOIBDY.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

[Tpaktnueckass pabora Ne 1. «Mcrosnb3oBaHME pa3IUYHBIX METOJOB MpPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTemMbl 1 X opranu3anus (14.)

JXKusbie cucteMbl (OMOCHUCTEMBI) KaK MpeAMET U3ydeHus Ouojaorun. OTINYHNe KUBBIX CHCTEM
OT HEOPTraHUYECKON MPUPO/IBL.

CgoiicTBa OuocucTeM H HUX pa3HooOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMNYJISUOHHO-BUIOBOIA,
9KOCUCTEMHBII (0MOreo1IeHOTHYECKUI ), ONOCEPHBII.
JdemMoHcTpaumu:

Tabmunpel u cxembl: «OCHOBHBIE MPHU3HAKU JKU3HW», «YPOBHU OpraHU3alUU >KUBON
IPAPOIBDY.

O6opynoBanue: mojens moekyisl JJHK.

Tema 3. XuMHYeCKHii COCTAB U CTpPoeHHe KJIeTKH (84.)

XUMUYECKUI COCTaB KJIETKH. XUMHUYECKHE AJIEMEHTBI: MaKpOdJIEMEHTbl, MUKPO3JIEMEHTHI.
Bopa n MuHepabHbIE BEIIECTBA.

@yHKIMH BOJBI 1 MUHEPAJIbHBIX BelIeCTB B KieTke. [loanepkanne ocMoTHYECKOro 6anaHca.

benku. CocraB u crpoeHune 6en1koB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnnmMble u
3aMEHMMbIE aMUHOKHCIOTHI. AMHUHOKHUCIOTHBIN COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJIEKYJIbI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XMMHUYECKHE CBOIHCTBA OEJIKOB.
buonornueckne QyHKIMN OSIKOB.

depMmeHTBl — Ouosnorndyeckue Karanuszaropel. CrTpoeHHe (epMeHTa: aKTHBHBIM ILIEHTD,
cyoctpatHas  cnenuuuHocts.  Kodepmentsl.  Burtamunbel.  Oriauuus  (QepMeHTOB  OT
HEOPraHMUYECKUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOcaxapubl (TJIFOKO3a, pubo3a M JIe30Kcupu003a), aucaxapuibl (caxaposa,
JaKTO3a) W TOJHMcaxapuabl (Kpaxmai, TJIMKOTeH, Ile/unono3a). buomormdeckue (yHKIMU
YTJIEBOOB.

Jlunuasl:  Tpurnunepuasl,  Qpocomunuasl, crepounsl.  I'mapodunabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB M JIMIMJOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotel: JJHK u PHK. HykneoTuabl — MOHOMEPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenue u pynkuun PHK. Buast PHK. AT®: ctpoenne u QpyHKIHH.
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[lutonorus — Hayka o kierke. Knetounas Teopust — mpuMep B3aMMOACHCTBHS HeH 1 (PpakToB
B HAyYHOM ITO3HAHUU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOlue MpHU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oenka.

Tumbl KJIETOK: JyKapuoTHYecKas U  Tpokapuotudeckas. (OcCoOEHHOCTH  CTPOEHHS
npokapuoTuyeckoil kietku. Kietouynas crenka Oaktepuil. CTpoeHHE 3YKapHUOTHYECKOW KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsi CTEHKA, TMIMKOKAIWKC, HUX (QYyHKIUU.
[Tna3matudeckas memOpaHa, e€ cBoiictBa u ¢GyHKIuU. [luTomnazmMa u €€ OpraHOWIBI.
OnnomemOpannble opranoubl kietku: DIIC, anmapar ['onbmku, nuzocomsbl. [TonyaBTOHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, ItacTusl. [IpoucxoxaeHne MUTOXOHAPUN U miacTul. Busl
wiactug. HemeMOpaHHble OpPraHoOMAbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue saapa: sjiepHas 000J04YKa, KapuoIljia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammer:  «PacnpeneneHne  XMMHYECKHX — JIEMEHTOB B HEXKHMBOM  IIPUPOCY,
«Pacnpenenenre XMUMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJE.

Tabmuubr u cxembl: «llepmomuyeckass TabnWma XUMHYECKHX OJIIEMEHTOB», «CTpoeHHe
MOJIEKYNbI BOJbI», «buocunres Oenkay, «CTpoeHue MojeKkyasl Oenkay, «CTpoeHue depMeHTay,
«Hyxkneunossie kuciotel. JJHK», «Ctpoenune monexynbsr AT®O», «CtpoeHne 3yKapuOTHUYECKOU
KJIeTkn», «CTpoeHue >KUBOTHOM KIETKW», «CTpPOEHHE pacTUTEIbHOU KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OO6opynoBaHHe: CBETOBOW MMKPOCKOI, 00OpylOBaHHME JUIsl TPOBEAEHUS HAOIIOJCHUH,
U3MEpPEHU, AKCIEPUMEHTOB, MHUKpONpENapaTbl PacTUTEIbHBIX, XUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGopatopHass pabora Ne 1. «l3yueHue KaTaaMTHYECKOH aKTHUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopHas pabota Ne 2. «/3yueHune cTpoeHUs KJIETOK pacTeHUil, )KUBOTHBIX U OakTepuit
[10JT MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHUEN.

Tema 4. ) KusHenesiTeJbHOCTb KjIeTKH (64.)

OOMeH BelecTB, WM METab0IU3M. ACCUMIUISIMS (TNITACTUYECKUA OOMEH) M JTUCCUMMIISIIAS
(oHepreTuueckuii OOMEH) — JBE CTOPOHBI E€IUHOrO Ipolecca merabonusma. Ponb 3akoHOB
COXpaHEHMsI BELIECTB U SHEPTHH B TOHUMaHUN METa0O0IM3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTpOo(dHBIA W rerepoTpodHblii. Poms depmeHTOB B 0OMeHe
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CmeroBas u TemHoOBas a3l ¢oTocuHTe3a. Peaknum (doTocuHTE3A.
O¢ddexkTuBHOCTH PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a IS KU3HU Ha 3emiie. BrnusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HAUeHHWE XEMOCHHTEe3a Ul JKU3HU Ha
3emue.

OHepreTuyeckuii 0OMeH B KieTKe. Paciieniienne BemecTB, BbIJICIEHUE U aKKyMYJIHPOBaHHUE
SHEPTUM B KIJETKE. OJTambl JHEpreTudeckoro oobmeHa. [nukonus. bpokeHwe W €ro BUIHI.
Kucnoponnoe okucieHue, HWIM KJIeTouHoe JbixaHue. OkucnutenbHoe (ocopuiupoBaHue.
D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.



Peakumu wmarpuuyHoro cuHre3a. [enermueckas wuHpopmauus u JHK. Peanuzauus
reHeTH4ecKol uHpopmanuu B KieTke. ['eHeTHueckuit Koa M ero cBoiicTBa. TpaHckpumuus —
MatpuuHblii cuHTe3 PHK. Tpancmsimus — OwocunTte3 Oenka. Drtambl TpaHcsinuu. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢popmbl xu3HM — BUpYCHL. Mctopus otkpeitust BupycoB (/1. . MBanoBckuit).
OcoOeHHOCTH CTPOEHHUS U >KU3HEHHOTO IMKJia BUpPycoB. bakrepuodaru. bonesnu pacteHwuii,
KUBOTHBIX W YEJIOBEKA, BbI3bIBaeMble BHpycamu. Bupyc mmmyHoneduuura yenoeka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHast TpaHCKpUNIMSA, peBepraza W uHTerpasza. IIpodunakrtuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUM.

JleMoHCTpanum:

IToptpetsi: H. K. Konbnos, 1. 1. UBanosckuii, K. A. Tumupsses.

Tabmumpl 1 cxeMbl: «Tunbl muranusy, «Metadonu3m», «MUTOXOHAPHSY, « IHEPTreTHIECKUM
obMeny, «Xmopormacty», «DorocunTe3», «Ctpoenue JIHK», «CtpoeHue u (GyHKIIMOHUPOBAHHE
reHa», «CuHre3 Oenka», «l['eHeTmuyeckuii komy, «Bupycel», «bakrepuodarn», «CtpoeHue u
»xu3HeHHbIH nuki Bupyca CIINa, 6akrepuodaray, «Pemmukanus JJHK».

O6GopynoBanue: Mopenu-ammdkauu «Yasoenne JHK u Tpanckpunius», «buocuHtes
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHo:KeHNe U HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (54.)

KneTounslii LMK, WM >KU3HEHHbIM WK kietku. MHTepdasza um muto3. Ilpomeccst,
nporekaromue B uHTepdasze. Pemnukaumsa — peaxuuss matpuuyHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTUN. JWMMIOUIHBIA M TalJIOUIHBIA XPOMOCOMHBIE
HaOopbl. Xpomaruzbl. LluTosornueckue OCHOBBI Pa3MHOXKEHUS M WHAMBHUIYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenune knetku — muto3. Craguu murosa. [Iporneccsl, npoucxoasiuye Ha pa3sHbIX CTAIUSAX
MUTO3a. BHOIOrHYecKkuii cMbICI MUTO3A.

[TporpamMmmupyemasi ru0enb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHsSI OPraHU3MOB: Oecrosoe U MojioBoe. Buabl 6ecnoiaoro pasMHOXEHUS:
JICJIEHNE HaJIBO€, IMOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHME, BEr€TaTUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TosoBO€E pa3smMHOMXKEHHUE, €0 OTIUYHSI OT OECIOI0ro.

Meiio3. Cranum wmeiosza. Ilpouecchl, mpoucxonsdumme Ha craausx Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — mporiecc 00pa30BaHMs MOJOBBIX KIETOK Yy *XKMUBOTHBIX. [lonOBBIE skene3bl:
CEMEHHUKU U sUYHUKUA. OOpa3oBaHHWE M pa3BUTHUE IOJOBBIX KJIETOK — ramer (crepMaTo30uf,
AIeKIeTka) — crepMaToreHe3 M oBoreHe3. (OCOOEHHOCTHM CTPOCHHUS  SIMLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (3MOpUOreHe3). DTarmbl
AMOpPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTPYJISALUs, OPraHOTEHEs.
[ToctamOpuoHanpHOE pa3BUTHE. THUOB MOCTAMOPHOHAIBHOTO DPA3BUTUSA: NPSAMOE, HENpsSMoe
(uumHOYHOE). BrnmsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 LBETKOBOTO PACTEHHMS: CTPOCHHE CEMEHHM, CTauu
pasBUTHSL.

JleMOHCTpanum:

Tabmumpl 1 cxembl: «@OpMBI Pa3MHOXKEHHUSI OPTaHU3MOBY», «JIBOWHOE OIIOJAOTBOpPEHUE Y
I[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXXEHUE pacTeHU», «JleneHue kieTku OakTepuiiy,
«CTpoeHHe TMOJOBBIX KIETOK», «CTpoeHrne XpoMocoMbl», «Kierounslid nukm», «Penmukanus
JHK», «Mwuto3», «Melio3», «IIpsmoe u Henpsimoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAIOLUX U
yesoBeka», «OCHOBHbBIE CTa/IM OHTOT€HE3A).



O6opynoBaH#e: MHKPOCKOI, MUKporpenapatsl «CrepMaTo30HIbl  MIICKOHTAIOIETO,
«Sliueknerka miekonurtaroniero», «Kapuokntnes B KJIeTKax KOpeIIKa JyKa», MarHUTHasE MOJIEIb-
anmukanus «Jlenenne kinetkn», moaens JJTHK, moxens Meradaznoit XpoMOCOMBEI.

JlabopaTopHble U MPaKTH4YeCKUe PadoOThI:

JlaGopaTopnas pabora Ne 3. «HaGmroneHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpPEIapaTax.

JlaGopatopnas pabora Ne 4. «/3ydeHwe CTpOCHHUS TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOTpenaparax.

Tema 6. HacJjieACTBEHHOCTh M H3MEHYHBOCTH OPraHu3MoB (84.)

IIpenmMer w 3amaum reHetuku. Mcropus pa3BUTHS TEHETUKU. Ponp  muTosiorum u
SMOPHOJIOTHHM B CTAHOBJICHUU T'€HETUKH. BKiaa pocCHMCKUX M 3apyOEKHBIX YYEHBIX B Pa3BUTHE
TeHETHKU. MeToapl TeHeTHKH  (THOPHIONOTHYECKUN, [UTOTEHETHYSCKUM, MOJICKYJISPHO-
reHeTudecknii). OCHOBHBIE T€HETHYECKUE TOHATHA. [ €HeTHYecKass CMMBOJIMKA, WCIIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIEJOBAHMS  NPHU3HAKOB,  yCTaHOBJIEHHble [ Mengenem.
MoHorudpuaHOe CKpeIuBaHue. 3aKOH €IHMHO-00pa3us TMOPUIOB MEpPBOTo MmokoneHus. [IpaBmiio
JIOMUHUPOBaHUA. 3aKOH paclIeIyIeHUs NMpu3HakoB. ['unore3a unuctorsl ramet. [loiHOE U HEmoaHOE
JIOMUHHUPOBAHHE.

JlurnOpugHoe  CKpemuMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACICIOBaHUS  IPU3HAKOB.
[[uTOoreHEeTHYECKHEe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS. AHAIH3UPYIONICE CKPEIIMBAHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuennenHoe HacinenoBaHue npusHakoB. Pabora T. Moprana 1o cUEIUIEHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHUSI HACIEACTBEHHOCTH. [ e HETUUECKHE KapThl.

I'enetuka nona. XpOMOCOMHOE OIpEAENIEHUE Moja. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbIE M TETEpOraMeTHbIE Oprann3Mbl. HacnenoBanue npu3HakoB, CHETUIEHHBIX C MOJIOM.

N3meHunBOCTh. BUAbl N3MEHUMBOCTH: HEHACIEICTBEHHAs! U HACIEACTBEHHas. Ponb cpensl B
HEHACJICACTBEHHON  M3MEHYMBOCTH. XAapaKTEPUCTHKA  MOJIU(PHUKAIMOHHON  HM3MEHYMBOCTH.
BapuanuonHusiil psin u BapuanuoHHasi kpuBas. Hopma peakinuu npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBenHas, Wi TEHOTHUIMYECKas, M3MEHUYMBOCTh. KoMOMHAaTMBHAs W3MEHYHBOCTD.
Meiio3 ¥ TOJIOBOM HpoOLECC — OCHOBa KOMOMHATHMBHOW W3MEHYMBOCTU. MyTanmoHHast
u3MeHYNBOCTh. Kiaccudukamuss wmyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U
NpUYUHBl MyTaruid. MyrtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHUX PSJAOB B HACJIEICTBEHHOU
u3meHunBocty H. 1. BaBuioga.

BuesinepHast HacneCTBEHHOCTh U N3MEHYHBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKA:
T€HEAJOTHYECKUM,  OJIM3HENOBBIM,  IUTOTCHETHYECKUH,  OMOXMMHUUYECKHH,  MOJIEKYJSPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEeJeiIeHUEe TeHOTUMA: MOJIHON€HOMHOE CEKBEHHpPOBAHUE,
TEHOTHIUpPOBaHWEe, B ToM uyucie ¢ mnomompbio [IIP-ananm3a. HacnencrBeHHsie 3aboneBaHus
YeNoBeKa: TeHHbIE 00JIe3HU, 00JIE3HH C HACIEICTBEHHOM MPEAPACION0KEHHOCThIO, XPOMOCOMHBIE
6ose3an. ComaTH4ecKrne W reHepaTuBHbIE MyTamnud. CTBOJOBBIE KIETKH. [IpUHIMIBI 310pOBOTO
o0Opa3a »W3HU, TUATHOCTHKH, NPOPUIAKTHUKHA W JIEYCHUS TEeHETHYeCKHX OonesHed. Meauko-
TEHETUYECKOE KOHCYJIbTHUPOBAaHWE. 3HAYCHHE MEIUIIMHCKOM TEHETUKH B TMPEJOTBPAIICHUHU U
JICYCHUH TCHETHYECKHX 3a00JICBaHUI YeIIOBEKa.

JdemMoHcTpaumu:

[Toptpersr: I'. Menpnens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuupr 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €Tr0 IIUTOTEHETUYECKas OCHOBAY,
«3aKOH pacUIEeTNIEHUs] U €T0 [IUTOTCHEeTUYECKasi OCHOBaY», «3aKOH YHCTOTHI TaMeTy, «/{urubpuaHoe
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ckpemBanue»,  «lluTonmormueckue - OCHOBBI ~ AWTHOPUIHOTO  CKpemmBaHus»,  «Meio3y,
«B3anMoIeliCTBHE aJUIENIBHBIX T€HOBY, «[ €HeTUUeCKrnEe KapThl pACTEHUM, )KUBOTHBIX M YEIOBEKaY,
«l'eneTtnka mnona», «3aKOHOMEPHOCTH HACIEIOBAHUs, CLEIUIEHHOTO € MoJIoM», «KapuoTumsl
YeloBeKa U KMBOTHBIX», «Bumsl wu3MeHdmBOCTH», «MoOmU(UKAIMOHHAS HW3MEHYHBOCThY,
«HacnenoBanue pesyc-dakropay, «['eHeTHKa rpyn KpoBU», «MyTallMOHHAS H3MEHIHBOCTHY.

O6opynoBanue: Mozenu-anukanuu «MoHorubpugHoe ckpeniuBanue», «HemonHoe
JOMHHHUpOBaHHE», «JlurnbpuaHoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON H
Mukpormnpenapar «/pozoduna» (Hopma, myrauuu (HOpMbI KpbUIbEB U OKpacKH Tena), repOapuii
«I"'opox oceBHON.

JlabopaTopHble U MPaKTH4YeCKHUe PadoOThI:

Jlaboparopuas pabotra No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIPENapaTax.

Jlaboparopuas pabdota Ne 6. «3yuenune mMoaupuKanMOHHONW M3MEHYMBOCTHU, TOCTPOCHUE
BAPUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AnHamu3z Myramuii |y Apo3oduiasl  Ha  TOTOBBIX
MUKpOTpenaparax.

[TpakTuueckas padota Ne 2. «CocTaBieHHe U aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranu3moB. OcHOBBI OMoTexHoI0THH (34.)

Ceneknusi KaKk HayKa U IpouLecc. 3apoXkJAeHHE CelleKIuu U aoMectukanus. Yuenue H. .
BaBunoBa 0 1eHTpax NPOUCXOXKIECHUS W MHOTrooOpa3usi KyJdbTypHBIX pacTeHuil. LleHTpsr
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMCHHBIE METOJBI CENEKIUUA. MacCOBBIi W WHIWBUIYaJIbHBIA OTOOPHI B CEJICKIIUU
pacteHuid M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpoICTBEHHOE CKpEIIMBAHUE — WHOPHUIMHT.
Uucrasa nunus. CkpeluBaHue YMCThIX JMHUM. ['eTteposuc, niau rubpuaHas cuia. HeponctBenHoe
CKpeluBanue — ayropuauur. Otnanénnas rudpuanszanus u e€ ycrnexu. IcKycCTBEHHBINH MyTareHes
Y TIOJIYY€HHE MOJTUTIIONI0B. JIOCTHIKEHUS CeNIEKIIMH PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpaciib NPOU3BOJACTBA. ['€HHas WHXeHepus. OTamnbl CO3JaHUA
pexomOunantHoit JIHK wu Ttpancrennbix opranuzmoB. Kierounass wunkeHepus. Kiierounble
KYIbTypbl. MUKpPOKIIOHAJIbHOE pa3MHOXKEHUE pacTeHuil. KiloHupoBaHHE BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3THUYeckue mnpobiemsl. I'MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTparuu:

[Toptpetsr: H. . BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. NBaHos.

Tabmuubpl u cxembl: kapta «LleHTpBl TpOUCXOXIEHUS W MHOrooOpasusi KyJIbTYpPHBIX
pacteHui», «llopoapl qoMalmHMX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OTaanéHHas
rubpunuzamus», «Paborer akamemmka M. @. UWBaHoBay, «llomummonaus», «OOBEKTHI
ounorexHonorun», «Kierounele KynbTypbl U KIOHHpOBaHHe», «KOHCTpyuWpoBaHHMEe M TEpEHOC
T€HOB, XpPOMOCOM).

O6opynoBaHue: MYJSDKH IJIOJJOB M KOPHEIUIONOB AWKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CebCKOX03sIHCTBEHHBIE PACTCHUSI.

JlaGopaTopHble U IPaKTUYeCKUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOIBI M JOCTHIKEHHS CENEeKIMM PACTeHWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEINTUYHOE
X035UCTBO, Ta00paTOPHIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

PesepB — 1 uac



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEJIMETA
«bHOJIOI'US1» HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JaroIUMUCs TPOrpaMM CpEAHEro 00Iero o0pa3oBaHMs: JTUYHOCTHBIM, METAlPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHMS MHpeaMera «buosorus» BblIEICHBI
CJIETYIOIIHE COCTABIIAIONINE: OCO3HAHNE 00YJaIOIUMUCS POCCUHUCKON TPakIaHCKON MICHTUIHOCTH
— TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONPEIEICHUIO, HAIMYNE MOTHUBALIMM K
00y4YeHHIO OMOJIOTHH, LEJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOSKICHHH JIMYHOCTH Ha OCHOBE
KIIFOUYEBBIX IIEHHOCTEH M UCTOPUYECKHUX TPAIUIMIA pa3BUTUSI OMOJIOTHYECKOTr0 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOYYaloImuXcs PYKOBOJACTBOBAaTHCSI B CBOEH JEATENBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHM, MPHUCYIIMMH CHCTEME OHOJOTMYEeCKOro 00pa3oBaHUs, HaIWYHe
HKOJIOTMYECKOTO MPABOCO3HAHMSI, CIOCOOHOCTU CTaBUTh LI U CTPOUTH KU3HEHHBIE I1JIaHBI.

JlnyHoCTHBIE pe3yibTaThl OCBOCHMS IpeameTa «buosiorus» AOCTUrarTCsl B €IUHCTBE
y4eOHOM M BOCIUTATEIHHOW JEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMHU, HUCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, INPUHATHIMU B
oOuiecTBe MNpaBWiIaMM M HOPMaMU IOBEIEHHUS M CIOCOOCTBYIOT IIpoLeccaM CaMOIIO3HaHMS,
CaMOBOCIIMTAaHUSA M CaMOpPA3BUTHS, PA3BUTHUS BHYTPEHHEH MO3MLMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUSI K 3aKOHY M INPABONOPSIKY, UEIOBEKY TpyJda U CTapIIEMy ITOKOJIEHHIO, B3aUMHOTO
yBa)kKeHUsI, 0EPEKHOTO OTHOIICHUS K KYIbTYPHOMY HACIEAUIO U TPAJAULIUSIM MHOTOHAIMOHATILHOTO
Hapoza Poccuiickoit @enepanun, NpUPOJE U OKPYKAIOLIEH Cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA y4eOHOro mpeamera «bHOIOTHS» JOMKHBI OTpa)kaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIWXCs PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN TNYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHEHTALUN, TO3UTHBHBIX BHYTPEHHHUX YOEXKJICHUH,
COOTBETCTBYIOIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUIICKOT0O 00IECTBA, PACIIUPEHNE KU3HEHHOTO
OTIBITA U OMBITA JESITEIILHOCTH B MPOIECCE Peah3allii OCHOBHBIX HAIIpaBJICHUN BOCIUTATEIHHOM
JIeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskIaHCcKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3MIMM  OOydaroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I11eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IIpaB U O0O0s3aHHOCTEH, YyBa)K€HHUE 3aKOHA H
MIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW MESITEIbHOCTU MPU CO3JAaHUHM Y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPEAEIATh COOCTBEHHYIO MO3UIUIO 10 OTHOIIEHUIO K SIBJIEHUSIM COBPEMEHHOMN
JKU3HU U OOBSICHATH e€;

YMEHHUE YUUTHIBATh B CBOUX JIEHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBHSI
JIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMU IICHHOCTSIMU M COITMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJIHEHHUS Y4E€OHBIX,
MMO3HABATENIbHBIX U UCCIIEI0BATEIBCKUX 3aa4, YBAXKUTEIBHOTO OTHOILIEHHUSI K MHEHHUIO ONIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOM €ATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS

c(hOpMUPOBAHHOCTh POCCHUUCKOW TPAXKTAHCKON HIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTHU nepe] PoauHoi, ropIocT 3a CBOM Kpaii, cBoro Poauny,
CBOI SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;



[ICHHOCTHOE OTHOIIEHUE K NMPHUPOJHOMY HACIEIHIO M MAaMATHUKAM MPUPOIBI, TOCTUKECHUSAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OILICHHMBATH BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE OHOJIOTHH,
NOHMMAaHMs 3HAYeHHWs OHWOJOTMM B TO3HAHWHM 3aKOHOB TPUPOABI, B JKM3HM YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHas yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITY)KEHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS

OCO3HaHHE TYXOBHBIX [IEHHOCTEH POCCUICKOr0 HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUYECKOT0 TIOBECHUS;

CHOCOOHOCTh OLEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIC PEICHUs, OPUEHTHPYACH HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTOMYMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOU M POAUTENSAM, CO3/IaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHYECKOE OTHOILIEHUE K MHPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOIIMOHAILHOTO BO3/ICHCTBUS KUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPXCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) pusnyeckoro BocnuTaHusi, GOPMHPOBAHHUS KYJIbTYPHI 310POBbSI H IMOLHOHAILHOTO
OJs1aronoJry4yus:

MOHMMAaHHUE WM peaju3alus 3J0pOBOr0 M Oe3omacHOro obpasza KH3HU (30pOBOE MHUTAHUE,
COOJIIO/ICHNE THTHEHMYECKNX NpPaBWI W HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHATHHA M OTHbIXA,
perynsapHas Qu3ndeckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXHUYECKOMY 3/I0pPOBBIO;

NOHMMAaHME LIEHHOCTH MPaBWJI MHIUBHYaJIbHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEIECHUS
B CHUTYAaIlHsX, YTPOXKAIOIIUX 3I0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHME MOCIEJICTBUM W HENPHUATHUS BPEIHBIX MPHUBBIYEK (YNOTpPeOJCHUs aJIKOrouis,
HapKOTHKOB, KYpEHHUS);

6) TPyA0BOr0 BOCIUTAHHUS:

TOTOBHOCTb K TPYZY, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYJA0I00HE;

TOTOBHOCTh K aKTHBHOM JI€ATEIbHOCTU TEXHOJIOTUYECKON M COLMaNIbHOM HampaBIeHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATD, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKYIO JAESITEIbHOCTD;

MHTEpEC K pa3Iu4HbIM cepaM NpopecCUOHANbHON [eATENbHOCTH, YMEHHME COBEpIIaTh
0CO3HaHHBII BHIOOp OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTh U CIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpa30BaHHUIO Ha MPOTSKEHUH BCEH
KHU3HU;

7) 3K0JOrHY€eCKOro BOCIHUTAHMSA:

HKOJIOTHUECKHU I1esiecoo0pa3Hoe OTHOLIEHHE K MPHpOoJie KaKk MCTOYHHMKY XH3HU Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHMS;

MIOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIBTYPHI: TNPHOOPETEHHE OIbITa IIAHWPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEICTBUH JUISl OKPY>KAIOIIEeH Cpe/Ibl;

OCO3HaHHUE TI00aIbHOI0 XapaKTepa HKOJIOTMYECKUX MPOOIeM U MyTel X PelIeHus;

CHOCOOHOCTH UCIIOJIb30BaTh MPHOOpETaeMble MPU U3yYSeHUH OMOJIOTUU 3HAHUS U YMEHMS MPH
pemieHnn npoOseM, CBSI3aHHBIX C PalMOHAIBHBIM HPUPOJIONOIb30BaHUEM (COOIIIO/IEHNE TPaBUII
MOBEJICHUS B NIPUPOJIE, HAIIPABJICHHBIX Ha COXPaHEHUE PaBHOBECHUS B IKOCUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHoChephl);



AKTUBHOE HENMPUATHUE ICWCTBUI, NPUHOCIIIMX BPEJ OKPYKAIOLIEH NPUPOIHOU Cpelie, YMEHUE
IPOTHO3UPOBATh HEOJArONPHUATHBIE YKOJIOTHUYECKUE TOCIEACTBUS MPEAIPUHUMAECMBIX JACHCTBUHA 1
IIPeIOTBpallaTh HX;

HaJIMYME PA3BUTOrO DKOJOTMYECKOIO MBIIIICHUS, JKOJOTHYECKOW KyJIbTYpBI, OIbITA
JIEATEIIbHOCTH  DKOJIOTMYECKOW  HAIlPaBICHHOCTH, YMEHUs  PYKOBOJCTBOBATHCS HMMH B
IIO3HABATEJIIBHOM, KOMMYHUMKAaTMBHOM M COLMAJbHOM IIPAKTHKE, TOTOBHOCTM K Y4YacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH dKOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHWS:

c(OPMHPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON IPAKTHUKH, OCHOBAaHHOTO Ha JUANOTe KYIJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE SI3BIKOBOM M YUTATENIBCKOM KYJIbTYpbl KaK CPEJACTBAa B3aUMOACUCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHHUEe CreHU(pUKA OHMOJIOTUM KaK HayKd, OCO3HaHHS e€ poiu B (POPMHUPOBAHUHU
PaLMOHATIBHOIO HAayYHOI'O MBILUIEHUS, CO3JaHUM LIEJIOCTHOIO IMPEICTABICHUS 00 OKpy’KarolleM
MHpE KaK O €IMHCTBE MPUPOIbI, YeIOBEKa U 00IIECTBA, B TO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NpodJieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH Ui COBPEMEHHOH IMBWIM3ALUHN: OOECTICUCHHS
HOBOT'O YpPOBHS DPa3BUTHsS MEAULMHBI, CO3JAHUE IEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTth pecypcHble MpoOJeMbl pa3BUTHS YEIOBEYECTBA, IOMCKA IyTEH BbIXOAA M3 INI00AIBbHBIX
9KOJIOTUYECKUX IMpoOsieM M obeclieyeHusl Iepexojia K yCTOMUYMBOMY pa3BUTHIO, pallMOHAJIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUHM OMOJIOTMYECKHUX 3HAHUN B LEJAX IOBBIIICHUS OOILEH
KyJIbTYpBl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONoIOTHH;

IIOHUMAHNE CYIIHOCTH METOJOB IIO3HAHHUs, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHIOCOOHOCTH  MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUId aHalIu3a W OOBSICHEHUS SBJICHUM
OKpPY)KAIOIIer0 MHpa M MPOUCXOMALIMX B HEM H3MEHEHHWH, yMeHHe JenaTb OOOCHOBaHHBIE
3aK/IIOYEHHUS Ha OCHOBE HAyuyHbIX (PAKTOB M HMEIOLIUXCS JAaHHBIX C UENbI0 TOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIbHO UCIOB30BaTh OMOJIOTMUECKHE 3HAHUS JUIsl pelIeHUs podaemM
B PEAIbHBIX KU3HEHHBIX CUTYaLlUsX;

OCO3HaHUE IICHHOCTH HAy4YHOW JAESATEIBHOCTH, TOTOBHOCTb OCYILECTBIISTh NPOEKTHYIO U
UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUI0O M CamM000pa3oBaHUIO, K
AKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HaHUM 1O OHOJOTMM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI
MertarnpeMeTHbIe pe3yJbTaThl OCBOGHHS Yy4deOHOro mpeamera «bHONIOTHS» BKIIOYAOT:
3HaYuMble 1 (QOPMHpPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUUXCS  MEXKIUCHUIUIMHAPHBIE
(MexXmpenMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaXKAIOIIKE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cnenuuKy METOJOB TO3HAHMSI, MCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (BEIeCTBO, HEPTus,
SBJICHHE, IPOIIeCC, CHCTeMa, HayuHbIH (DaKT, IPUHIUI, TUIOTe3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
UCClIeIOBaHKWe, HaOJI0/IEHUue, M3MEPEHHEe, SKCIEPUMEHT U JPYTuX), YHHUBEpCalibHbIE yueOHbIE

JEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATUBHBIE, PETYJISTUBHEIE), obecrneunBaroIIne
dbopmupoBanre (QYHKIIMOHATBHOW TPAMOTHOCTH W COIMAIBHOW KOMIIETEHIIMH OOYJaroIINXCs,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS U YHHUBEpCajbHble Yy4yeOHblEe JEHCTBUS B IO3HABaTEIbHON U
COLIMAJIbHOU IIPAKTHKE.
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MertamnpenMeTHbIe pPe3yNbTaThl OCBOCHUS IPOrpaMMbl CpeJHero o0Imero ooOpa3oBaHuUs
JIOJKHBI OTPaKaTh:

OgJiajieHne yHHBePCAJIbHBIMH Y4eOHbIMH MO3HABATEILHBIMH AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHe JeliCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalIM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAJIM3a, CUHTE3a,
CpaBHEHHs, Kiaccu(ukanuu, o0O0O0OIIeHNs1), PACKPBIBATH CMBICT OWOJIOTUYECKUX TOHITUN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSMU);

ONpeNeNATh IeTH JCSITEeIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUHM HX JIOCTHUIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCTIOJIb30BaTh OHOJIOTWYECKHE TOHATHA ISl OObsACHEHHS (AKTOB M SIBICHUH HKUBOH
MIPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYKICHHUS (MHAYKTUBHBIC, I€AYKTUBHBIC, TI0 AaHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHS B pPAacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHpOBATH BBIBOABI U
3aKJIFOYECHUS;

NPUMEHSTh CXEMHO-MOJICJIbHBIE CPEICTBA MJIsl NPEICTABJICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIICHUNA B HW3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUMU pPa3HOTrO pO/a,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HUCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePHAIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh, OLEHHBATH COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOODAWHUPOBATh M BBIIOMHATH pPabOTy B YCIOBUSAX pEATBHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIUICHUE MTPH PEIICHNH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TEiiCTBHS:

BJIAJIETh HABBIKAMU Y4YE€OHO-MCCIIEOBATEIBCKOW M TMPOEKTHOW NEeATeNbHOCTH, HaBBIKAMHU
paspenieHuss mpooieM, COCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIOJIb30BaTh pa3jMYHbIE BHJBl JAEATENBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTany, NpeoOpa3oBaHUI0 W NPUMEHEHHI0 B YYEOHBIX CHTYallHsX, B TOM YHCJE TPH
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (HOPMYIUPOBAThH COOCTBEHHBIE 3aJayd B OOpa30BaTENbHON EATETLHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBIISITH PHYMHHO-CIIEJICTBEHHBIE CBS3HM M aKTyallM3UPOBATh 33Jady, BBIJBUTATh THIIOTE3Y
e€ pelIeHus, HaX0UTh apTYMEHTHI JUIA 10Ka3aTeIbCTBAa CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTphl
U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh MOJTYYEHHBIE B XOJI€ PELICHUs 3a/laul pe3yJbTaThl, KPUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIeJICHANPaBIEHHbI TOUCK MEpeHoca CPEICTB M CHOCOOOB JEWUCTBUSA B
po¢eCCHOHATILHYIO Cpeay;

yMETh  TIEPEHOCHTHh 3HAaHUS B  [IO3HABATEIbHYD W  MPAKTHYECKyl0  00IacTu
KHU3HEICATEIHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE MJIEM, MpEJlaraTb OPUTHMHAJbHBIE MOAXOAbI W pEIIeHHs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.
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3) pa6ora c undopmanueii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HH(POpMAIUM (TEKCTe Y4eOHOTro MocoOus,
HAYYHO-TIOMYJISIPHOM JHTEepaType, OMOJIOTMYECKHX CJIOBApSAX U CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax mgaHHbIX, B lHTepHeTre), aHaMM3UpOBaTh HH(GOPMAIMIO PA3IUYHBIX BUAOB H (opm
MPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHpoBaTh 3ampockl M TPUMEHATH pa3IMyHbIE METOABI MPH TOUCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMY MPEICTaBICHUS  OHOIOTHYECKOMN
uHpopmaruu (cxemsl, TpaduKku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

UCIOJIb30BaTh HAyYHBIA S3bIK B KauecTBE CpPEACTBa MHpU paboTe € OHOIOrMYecKoin
uH(popMalMel: TPUMEHATh XUMHUYEcKHue, (U3MYECKUe U MaTeMaTU4YeCKue 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HWCIONB30BaTh M IMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABBIKAMHM pPACIlO3HABaHMA W  3AIIUTHl  MHPOpPMAUWH, HHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OsJaieHne yHHBePCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) obueHue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax KU3HH, aKTUBHO YY9aCTBOBAThH B TUAJIOTE WIIU
JTUCKYCCHH TI0 CYIIECTBY 00CYXk/1aeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CY>KICHHS
OTHOCHTEJIGHO BBIMOJIHEHHS TpPEJIaraeéMol 3a/Ja4d, YYUTHIBATb HHTEPEChl M COTIACOBAHHOCTH
MO3UIUI IPYTUX YYaCTHUKOB JAMAJTIOTa WM AUCKYCCUN);

pacrio3HaBaTh HEBepOaTbHBIE CPEICTBA OOLICHHUS, IOHMMATh 3HAUEHHE COLMAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyallMii, YMETh CMAr4aThb KOH(MIUKTHI U BECTHU
NIEPETOBOPBI;

BJIAJ€Th PA3IMYHBIMU clocoO0aMu OOIIEHUS W B3aMMOJAEUCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIEH, MPOSBIATh YBAXHUTEIHHOE OTHOUICHWE K COOECEIHMKY M B KOPPEKTHOW (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeIbHOCTD:

NOHUMAaTh M HCHOJIB30BaTh NMPEUMYILECTBA KOMAHAHOM M HHAMBUAYAJIBHOW palbOThHI INpH
pemieHnn Ouosiorndyeckoil mpoOsemMbl, 00OCHOBBIBaTh HEOOXOJMMOCTh HMPUMEHEHHUS T'PYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH peLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATHKYy W METOJbI COBMECTHBIX JCHCTBHHA C Y4€TOM OOIIMX HHTEPECOB M
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATD II€TT COBMECTHOH JeSITeTbHOCTH, OPTaHU30BBIBATh U KOOPJMHUPOBATH JEHCTBUS
o €€ JOCTHKEHHUIO: COCTaBJIATh IUIAH JCHCTBUM, paclpelnensiTb poOJM C Y4YETOM MHEHUU
YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIA/a U KXKJOI0 YYaCTHHKA KOMAaH/bl B OOIIUI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejularaTh HOBBIE IPOEKTHI, OIIEHWBAaTh HJEU C TO3UWIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATEIMYECKOE MOBEJICHHE B PA3IMUHBIX CUTYaLUsX, POSBIATH
TBOPYECTBO U BOOOpaKE€HNE, OBITh MHUIIMATUBHBIM.

OsJaieHne YHHBePCAJbHBIMH PeryJsiITHBHBIMH 1€ CTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISIBIICHHSI TPOOJIEM U UX PEIEHHs B dKU3HEHHBIX
U YIeOHBIX CHUTYAIHSIX;
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BBIOMPATh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJICBBIC M CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEHCTBUAX M TOCTYNKAaxX IO OTHOLICHWIO K YXMBOH HPUPOZE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KarOIIHX;

CaMOCTOSATENIFHO OCYIIECTBIIATh IO3HABATEIbHYIO JAEATEIBHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7]auil B 00pa30BaTEIbHON EATETLHOCTH U KU3HEHHBIX
CHUTYaIHsX;

CaMOCTOSATENIHO COCTABIIATH IUIAH PEIICHHs MPOOJIEMBbI ¢ y4ETOM HMMEIOIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHsM;

pacHIMPATH paMKH y4€OHOTO ITpeAMEeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JienaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO IIUPOKOW SPYAHULIMU B Pa3HBIX OOJIACTSIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pPa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYalHsM, BHOCHUTh KOPPEKTHBHI B JCATEIBHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HAaBbIKAMH ITO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICITUTEIBHBIX MPOLIECCOB, MX PE3YJILTATOB U OCHOBAHUIA, HCIIOIB30BaTh MPUEMBI pediaekcuu s
OLICHKH CHTYAaIllH, BBIOOPA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NPHUHUMATH PEIICHHS 110 UX CHIDKCHHUIO;

NPUHUMATh MOTUBBI M apTyMEHTHI IPYTHUX MPH aHAJTU3E PE3yIbTATOB JIESITEILHOCTH;

3) npuHsATHE cedsi U APYTUX:

NpUHUMATH ce0s1, TOHNMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MIPU aHATN3E PE3yJIbTaTOB AESTCIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OUIMOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP € MO3UIUH JAPYTOro YeIO0BeKa.

NPEJMETHBIE PE3YJIbTATBI

[TpeamerHble pe3ynabTaThl ocBoeHUs: nporpammbl COO mo O6uosoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crienupuveckne uisi yyeOHoro mpeamera «buonorus» HaydHbIe 3HAHUS, YMEHHS U
crocoObl JEHCTBUM MO OCBOCHMIO, HHTEPHNpETallud M NpeoOpa3oBaHUIO 3HAHUN, BHJBI
NEeSITETPHOCTH O TIOJYYEHHUIO HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHUH B PA3UYHBIX Y4EOHBIX
CUTYallUsX, a TAKXKE B pPeaJIbHBIX KU3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ Ouosorueil. IlpenmerHble
pe3ynbTaThl OCBOCHHUS yueOHOro nmpeameta «bruonorus» ¢ 10 knacce TOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe W pPONM OHOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa H
HayYHOTO MHPOBO33pPEHMsI, O BKJIaJe POCCHMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHATEHOM TPAMOTHOCTH YeJIOBEeKa [T PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJAEp)KaHUE OHMOJIOTMYECKMX TEPMUHOB U IMOHSTUH: XKU3Hb, KJETKa,
opranusM, MeTadoyin3M (0OMEH BEIECTB U MpeBpalIeHHE HEPIUH), TOMEOCTa3 (CaMOperysius),
YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCT€M,  CaMOBOCIpPOU3BEJEHHE  (PEemnpoayKIus),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U pa3BHUTHE;

yMEHHUE u3JaraTb OMOJIOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHasd,
LEHTpaJbHas JorMa MOJIeKyJasipHOM Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. U.
Baguiosa) u ydyeHus (0 HeHTpax MHOrooOpasusi U NMPOUCXOKICHUS KyIbTypHBIX pactenuit H. .
BasuiioBa), onpenensTh TpaHHIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIIAZIeTh METOJaMM HAy4YHOTO MO3HAaHUS B OWMOJOTHM: HAOJIOJEHHE U OINHCaHHe
KHUBBIX CHCTEM, TIPOIIECCOB W SIBJICHWW, OpraHu3alys W TPOBEICHUE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIABIKEHHE THIOTE3bl, BBISBICHHE 3aBHUCUMOCTH MEXIY HCCIETyEeMBIMU
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BEJIMYMHAMU, OOBACHEHHE MOJYYSHHBIX PE3Yy/IbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMA, TEOpUN
¥ 3aKOHOB, YMEHUE JIe1aTh BBIBOABI HA OCHOBAHUHU TOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIJEIATh CYILECTBEHHbIE IMPU3HAKM BHUPYCOB, KJIETOK IPOKApUOT U 3YKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH ITPOILIECCOB: OOMEHa BEIIECTB U
IPEBpalliCHUs] SHEPrMM B KIETKe, (DOTOCHHTE3a, IUIACTMYECKOIO0 M 3HEPreTMYeckoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Mei03a, OIUIOAOTBOPEHUS, PA3MHOKEHHUS, HHIUBUAYAJTHLHOTO pPa3BUTHA
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHATh IOJIY4YEHHbIE 3HAHUS JUIsI OOBACHEHHS OHMOJIOIMYECKHX IMPOLECCOB U
SIBJICHUM, Il MPUHATUS MPAKTUYECKUX PELICHUH B MOBCETHEBHOM XKM3HM C LIEIBIO 00ECTICUECHUS
0€30I1aCHOCTH CBOET'0 3/I0POBbsl M 3[JOPOBbsl OKPYXKAIOLIUX JIFOJEH, COOII0AEHUS HOPM I'PaMOTHOTO
NOBEJICHUS B OKPYXKAaloIIeH NpUPOTHON cpene, MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAHUS
JOCTMDKEHUH ~ COBpeMEHHOW  Ouojoruu M OMOTEXHONOTMH  JUId  palMOHAJIBHOIO
HPUPOJIOTIONIE30BAHUS,

yMEHHE pelarh »3JeMEHTapHble TIeHETHYEeCKHE 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUE, CLEIUICHHOE Hacle0BaHNE, COCTABIIATh CXEMbl MOHOTMOPHUIHOTO CKPEIUBAHUS JIIs
npeJcKa3aHusl HacJle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHME BBIIOJHATH JIaDOpaTOpHBIE M IMPAKTUYECKUE padOThl, COONIOAATH IpaBWiia IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHYECKH OICHMBATh M HWHTEPIPETHPOBATH HH(POPMAINIO OHOJOTHYECKOTO
COJICpKAHUs, BKJIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUSA M3 PA3JIUYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBOW HH(OpMAIMK, HAyYHO-TIOMYJISIPHBIE MAaTEepHajbl), 3TUYECKHE ACHEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

yMEHHE co3JaBaTb COOCTBEHHblE IMCbMEHHbIE U YCTHBbIE COOOLIEHUs, 00001mas
O6uosornyecKkyo HHGOPMAILHUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh MOHSITUHHBIN
anmapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «BUOJIOI'US»

€ YKa3aHHeM KOJIM4YeCTBA aKaJleMHUYeCKUX YaCOB, OTBOAUMbIX HA OCBOCHHE KAXK/A0i TeMbl y4eOHOI0 MpeaAMeTa, Y4eOHOro Kypca (B TOM
4ucJie BHEYPOUHO AeSITeJIbHOCTH), Y4eOHOT0 MOIYJIsl, © BO3MOKHOCTH UCIOJIL30BAHMS 110 3TOH Teme
3JIEKTPOHHBIX (HU(POBBIX) 00pa3oBaTeLHbIX PeCypCcoB

Ne HanmenoBanue KosmmyecrBo yacos Buae! nesitebHOCTH DJIeKTPOHHBI Peanmzanms
n/m paszeJioB Bceero Kourpo [Ipakrn e (uu¢posbie) BOCIIMTATEJIbHOI0
U TeM JIbHBIE  WecKHe/ o0pa3oBareJib NOTEeHUHAJIA pa3esia/TeMbl
MPOrpaMMblI paGorel  1aGopar HBIE Pecypchl
opHbIE
padoThI
1 buonorus kak 2 0.5 PackpbiBaTh conepxxaHue TEPMUHOB U IIOHATUM: Bubnnoreka VYyactue B quajore wiu
HayKka Hay4YHOE MUPOBO33peHHe, Hay4Has kapTuHa mupa, | LIOK JIUCKYCCHUH T10 CYLIECTBY
HaY4HBIH METOJI, TUIIOTE3a, TEOPHUSI, METOJIBI https://m.edsoo. | obcyxmaemoii Tembl (YMeHHE
HCCIICIOBaHMs. XapaKTePU30BaTh ONOJIOTHIO KaK ru/7f41c292 3aJ1aBaTh BOIPOCHI, BHICKA3bIBATh
HAYKY, €€ MECTO U POJIb CPEIU APYTHX CYXXICHUS OTHOCUTEIIHHO
€CTEeCTBCHHBIX HayK [lepedncisars pa3aeis BEITIOJTHEHUS TTPpeIaraeMon
OHOIJIOTHH B COOTBETCTBHUE C OOBEKTAMH H3YICHUS. 3aJ1a4M, YIUTHIBATH HHTEPECH U
Ha3zpBate BakHEHIIIIE OTPACIH OMOIOTHIECKUX COTJIACOBAHHOCTH ITO3UITHIHA
3HaHWU U 3a7a49u, cTosmue nepen ononoruen XXI JIPYTHUX YYaCTHUKOB TUAJIOTA VT
B. XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHHS nckyccun). CriocoOHOCTB
JKMBOM TIPUPO/JIbI: HAOJIIOIEHNE, IKCTIEPUMEHT, OLIEHMBAaTh BKJIA]] POCCHUHCKHX
oIMcaHKe, n3MepeHne, Kiaccudukanus, Yu€HBIX B CTAHOBJICHUE U
MOJIETIUIPOBaHUE, CTaTUCTHUYECKass 00paboTka pasBuTHE OMOJIOTHH, TOHUMAHHUS
JIAHHBIX. 3HaueHHs1 OMOJIOTUH B TIO3HAHUH
3aKOHOB NPUPO/IbI, B KU3HH
YeJoBeKa U COBPEMEHHOTO
obmectBa. [Tonnmanue
cnenuuKA OUOJIOTHH KaK
HayKH, OCO3HaHHs €€ POJIU B
(opMHPOBaHUM PaLTHOHAIIBHOTO
HAYYHOT'O MBIIIUICHHUSI.
2 JKusble cucTeMbl 1 PackpbIBaTh coziepkaHue TEPMUHOB U IIOHSATUI: BubmoTeka CoTpyaHHUYECTBO B IIpoIIecce
1 MIX OpraHu3amms cucTeMa, OMOJIOTHYECKasi CHCTEMa, HJIEMEHTHI LOK COBMECTHOTO BBIITOJTHEHHS
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA https://m.edso0. | y4eOHBIX, HO3HABATEIBHBIX U
JKHBBIX CHCTEM, OOMEH BELICCTB, Pa3MHOKCHUE, ru/7f41c292 HCCIIeIOBATEIBLCKUX 3a/1ay,
POCT, pa3BUTHE, HACIEACTBEHHOCTh, H3MEHYHBOCTb, YBaXXHUTEILHOE OTHOIICHHE K
Pa3ApaKUMOCTh, YHEPT03aBUCHMOCTD, YPOBHHU MHEHUIO ONIIIOHEHTOB NPH
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OpraHU3aIiy XU3HH (OnocucTeM).
XapaKTepHu30BaTh IPUHIINAIIEI OPTaHU3ALIUH
OMOCHCTEM: OTKPHITOCTB, BRICOKAS
YHOPSIIOYCHHOCTD, CAMOPET YIS,
HEePapXUIHOCTH. [lepeuncnsaTs yHHBEpCaIbHBIE
CBOICTBA )KHBOT0: €IMHCTBO XMMUYECKOTO COCTABA,
Ppa3paxkuMoCThb, IBMKEHHUE, TOMEOCTa3, pocT U
pasBuTHE, HACIECTBEHHOCTh, U3MEHUYUBOCTD,
IBOIIONHS (TIPUCTIOCOOJICHUE K U3MEHSIOIIMMCS
ycioBusM). [IpuBoAUTE IpUMEPHI OMOCHUCTEM
Pa3HOTO YpOBHSI OpraHu3allii U CPaBHUBATH
TIPOSIBJICHUS CBOMCTB KMBOTO Ha PAa3HBIX YPOBHSX.
XapakTepHu30BaTh OCHOBHBIC TIPOIIECCHI,
MIPOTEKAOIINe B OOCHcTeMax: OOMEH BEIIECTB
MIpeBpalieHie YHePTUH, CaMOBOCIIPOU3BEIICHNE,
camoperyisnus, pazsurue. CoOoaTs mpaBmuia
OepeKHOTO OTHOIICHHUS K )KUBOH MIPHUPOE.

00CYXIEHUH CIOPHBIX BOIIPOCOB
OHMOJIOTHIECKOTO CONEPKAHMUS.
3anHTEpECOBAaHHOCTD B
TOJTy4eHHN OUOIOTUUECKHX
3HAHHUHU B LEJISX TOBBIICHUS
0011eH KyIbTyphl, €CTECTBEHHO-
Hay4HOU rPaMOTHOCTH, KaK
COCTaBHOH 4acTU
(YHKIIMOHAIBHOW IPaMOTHOCTH
oOyuaromuxcs, GopMHpyeMOn
TIPY U3YYCHUN OMOJIOTHH.

XHAMUYCCKUH
COCTaB U
CTPOCHHUE KIETKH

PackpeiBaTh cosepkaHie TEPMUHOB M OHSATHIA:
3JIEMEHTHI-OMOTeHBI, MAKPOJIEMEHTBI,
MHKPO3JIEMEHTHI; MUHEPAJIbHBIE BELIECTBA,
MOJIEKYJIa BOJIBI KaK JIUIIOJIb, BOZOPOIHbIE CBS3H;
THIPOIITEHBIE U THIPO(GOOHBIE BEIIECTBA.
Jloka3bIBaTh €AMHCTBO 3JIEMEHTHOI'O COCTaBa KaK
OJTHO M3 CBOICTB kuBOTO. Pactpenensars
XMMHUUYECKHE JIEMEHTHI [0 IPYIIIaM B 3aBUCHMOCTH
OT KOJINYECTBEHHOTO MPE/ICTaBUTEIbCTBA

B OpraHU3Me; XapaKTeph30BaTh POJIb OTJEIbHBIX
9JIEMEHTOB. BBISBISITH CBSI3b MEXIY COCTaBOM,
CTPOCHHEM MOJIEKYJIbl XUMHYECKOTO COSTMHEHHS U
ero (GyHKIMAMH B KieTke. PackpbIBaTh
coZIep’KaHNe TEPMHHOB U MOHATHH: OeJKH,
TIOJIMMEPBI, MOHOMEPHI, aMUHOKHCIIOTBI, IETITHIHAS
CBSI3b, OJIUIENITH], A€HATypalusl.
XapakTepHu3oBaTh O€JIKH KaK KJIacC OPraHMYeCKuX
COE/IMHEHHI; KITacCU(UIMPOBATh UX [0 CTPOSHUIO
(T100ynsApHBIE U GUOPHILIIAPHBIE OeNKH),
MIEPEYHCIIATh U XapaKTepHU30BaTh (PyHKIINH OEITKOB.
PackpsiBaTh copepkaHue TEPMUHOB U TTOHITHI:
(bepMeHTBI, aKTUBHBIA  IEHTp, CyOcTpaTHas
crienu(pUIHOCTh, KOPEPMEHTHI, OSITKH-aKTUBATOPBI

Bubnnoreka
1HOK

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

T'otoBHOCTB K COBMECTHOM
TBOPYECKOH IEATEILHOCTH IPH
CO3JIaHNH YYEOHBIX MPOCKTOB,
peleHny yuyeOHbIX 1
MO3HABATENIBHBIX 3a/1a4,
BBINOJIHEHUH OHOJIOTHYECKUX
3KCIEPUMEHTOB. [ OTOBHOCTH U
CIOCOOHOCTH K HEPEPHIBHOMY
00pa3oBaHUIO U
camM000pa30BaHHIO, K aKTHBHOMY
MOJIYYEHHUIO0 HOBBIX 3HaHUM 1O
OMOJIOT MU B COOTBETCTBHH C
KM3HEHHBIMH MTOTPEOHOCTSIMH.
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1 OCTTKU-MHTHONTOPEI. YKa3bIBaTh OTININS
(epMEHTOB OT HEOPraHUYECKMX KaTaIu3aTOPOB.
OOBACHATD pOIb (PEPMEHTOB B PYHKITHOHUPOBAHUU
KHBBIX CHCTEM, B IPOMBIIIEHHOCTH, B MEUIIUHE,
B MTOBCEJHEBHOI XKHU3HH YeJIOBEeKa. PackphIBaTh
COJIepKAaHUE TEPMHUHOB U TIOHSATHUIN: yTIIEBOEL,
MOHOCAXapH/ibl, TUCaXapHIbl, OJIUCaXapHIbl,
IJII0K03a, pu0o3a, Ae30Kkcupubo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IIEJUTI0JI032a (KIeTYaTKa),
KpaxmaJl, TIIMKOTeH; JINIH/bI, TPUTITHLEPUIBI
(>xupbl, Macia), GochoIUITUABL, CTEPOUIBI.
XapakTepHu30BaTh YII€BOIBI, IUIMUABI KaK KIacc
opraHndeckux coexnHenui. Knmaccuduimpoats
YTIIEBOJIBI Y JUITUJIBI TTO CTPOCHUIO; TIEPEUHCIIAT
(YHKIMH YTIeBOIOB 1 TUMUAOB. CXeMaTn4ecku
n300pakaTb CTPOCHHUE MOJIEKYJI YTIICBOAOB,
JTUNUA0B. PackpeIBaTh cofepKaHNe TEPMUHOB H
TIOHSTHH: 1€30KCUPUOOHYKIEHHOBAS

kucnota (JJHK), pubonykienHoBas Kuciora
(PHK), Hyxneotua, MOITUHYKICOTHIHAS IIETIb
(TIONMMHYKIICOTHT), KOMIDIEMEHTAPHOCTb, (PYHKITIH
JHK (xpaneHue u nepeaaya HaclIeICTBEHHON
undopmanun); Buasl PHK (nHpopManmonHas,
TpaHCIIOPTHAsI, puOOCOMabHas);
anenosuntpudocdar (ATD), makpoIapruueckas
CBsI3b. XapaKTepU3NPOBATh HYKJIEHHOBBIC KUCIIOTHI
KaK XUMHYECKNE COCAMHEHNSI © HOCUTEIN
HacneacTBeHHOU nHpopmauu. OTMedarh
0COOEHHOCTH CTPOECHUS MOJIEKYJT HYKJIEHHOBBIX
kucnot (AHK, PHK) u AT®. Cxemarnuecku
n300paxaTb CTPOSHHE HYKJICOTHIOB, MOJIEKYI
HYKJIEUHOBBIX KUCI0T, AT®. PackpsiBaTh
cojiep’KaHue TEPMHHOB U IOHATHH: KJIETKa,
LUTOJIOTHS; PACKPBIBATH COJIEPKAHNE TOT0KESHUH
KJIETOUHOM Teopuu. Ilepeuncnsate u
XapaKTepU30BaTh OCHOBHBIE METOBI H3YIECHHUS
KJIETKH: (IPUTOTOBJICHHE CPE30B, OKPAIINBAHHE,
MHUKPOCKOIIMPOBAHUE, IIEHTPH(DYTUPOBAHIE,
KyJbTUBUPOBaHUE KIIETOK U TKaHel). PackpbiBaTh
COJEpAKAHUE TEPMHUHOB U TOHATHH: KJIETKU
(9ykaproTnueckKasi, IpOKapHOTHYECKas),
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IUTa3MaTHIeckas MeMOpaHa (Tura3MaiseMMa),
TJIMKOKAJINKC, TPAHCIIOPT BELIECTB (IACCHBHBIH,
aKTUBHBII), SHIONNTO3 ((ParomuTos3, MHHOIUTO3),
9K301LIMTO3, KJIETOYHAsl CTEHKA, HYKJICOUI.
CpaBHHBATh MEXIY OO0 yKapHOTHIECKUE H
MIPOKAPHOTHIECKUE KIETKH; OTMEYaTh CXOJCTBO U
pas3nu4us B CTPOCHNH KIETOK OakTepuii,
JKHUBOTHBIX, paCTCHUH 1 TpuO0B. PackpriBaTh
coZiep’KaHue TEPMHHOB U NMOHATHH: IMTOILIA3Ma,
opra”ouipl, sH0MmIa3Marndeckascets (I11C),
anmnapat ['oiabaKH, TU30COMBI, BaKyoOJlb,
MUTOXOH/APHH, TIACTUIBI (XJIOPOIIACTEL,
XPOMOIUIACTBI, JISHKOIIACTHI), pPUOOCOMBI,
MHUKPOTPYOOUKH, KJICTOUHBIN IIEHTP (LIEHTPOCOMA),
PECHUYKH, KTYTHKH, BKJIIOYEHUS, SIIPO, SAACPHAs
000I109Ka, KapruoIlIa3Ma, XpOMAaTHH, SIIPHIIIKO,
XpoMocoMbl. OIICHIBATh CTPOEHHE
9YKapHOTHYECKOH KIETKHU 10 N300pKEHHUAM H

Ha MHKpOIIpernaparax; Ki1accu(GuiupoBarhb
OpraHouJibl B 3aBUCUMOCTHU OT 0COOEHHOCTEH NX
cTpoeHus (ogHOMeMOpaHHbIe, AByMeMOpaHHbIE,
HeMeMOpaHHBIE); OMUCHIBATH (DYHKIIMH KaXKIO0TO
OpraHou/a B KieTKe. XapakTepH30BaTh KJICTOYHOE
SIPO KaK MECTO XpaHeHHs, nepeaayn (yABoeHUe
XPOMOCOM) U peanu3aluy (TPaHCKPUIIIHSA)
HacJIeICTBEHHOW HHPOPMAIINHU KIIETKH.
[lepeuncnsTh 1 ONMCHIBATH KOMITOHEHTHI SIIPa U UX
¢ynkn. CxeMaTHIHO H300paxaTh CTPOCHHE
PaCTUTENLHON U KUBOTHOM KiIeTKH. OOBSICHATH
OMOJIOrnYecKoe 3HaUeHHE TPAHCIIOPTa BEIECTB B
KJIETKE.

KuznenesarenrHo
CThb KJICTKH

PackpsiBaTh cofiep:kaHie TEPMUHOB U MTOHATHMN:
0OMECH BEIIIECTB ¥ MPEBpaIlCHIE YHEPTUU
(MeTaboym3M), aCCUMUIISIIINS, TIACTUICCKUAN
00OMEH, TUCCUMUIAIUS, SHEPTeTHICCKHI 0OMEH,
¢dorocunTes, poronms, hochopunpoBaHue,
MIEPEHOCYHK MMPOTOHOB, XEMOCHHTE3.

OnuceiBaTh POTOCHHTE3, POIIECCHI, MPOTEKAIOIINE
B CBETOBOH M TEMHOBOM (ha3ze. BhIsBIAT
MIPUYHHHO-CJICICTBCHHBIC CBSI3U MEWKITY

Bubmnoreka
1IOK

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

VYMmenne genars 000CHOBaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMCIOIIUXCS JAHHBIX C
LEJTBI0 TIOJTYYCHHUS TOCTOBEPHBIX
BBIBOZOB. | OTOBHOCTB K
COTPYAHHUYECTBY B MpoOIIeCcce
COBMECTHOT'O BBITIOJHEHHS
yueOHBIX 337124, YBaXKHUTEIBHOTO
OTHOILIEHHS K MHEHHIO
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TIOTJIOIIEHNEM COTHEYHOH 3HEPTHHU XJI0podummom
U cuHTEe30M Mosiekya AT®.

CpaBHHMBATh HCXO/IHBIE BENIECTBA, KOHEYHBIE
MIPOXYKTHI M YCIOBUSI IPOTEKaHUS PeaKnit
CBETOBOW M TeMHOBOH (ha3el poTocmHTE3A;
CpaBHMBaTh (POTOCHHTE3 1 XEMOCHHTES.
OueHnBaTh 3HaYeHUE POTOCHHTE3A U XEMOCHHTE3a
JUIS J)KM3HU Ha 3emiie. PackpbiBaTh copepikaHue
TEpMHHOB ¥ ITOHATHH: SHEPreTHIeCKUil 0OMEH,
TJINKOJIN3, MOJIOYHOKHCIIOE OpOXKEeHUe, CITUPTOBOE
OpokeHHe, OMOJIOTNYeCKOe OKUCICHHUE, KIIETOYHOE
JbIXaHWe, TUCCUMMISINS, (EPMEHT.
XapakTepHu30oBaTh OOMEH BEILECTB U MPEBPAIICHHAE
SHepruu (MeTabom3M) KaK OJHO UX CBOMCTB
XHBOTO. [IepednciiaTe 0cOOCHHOCTH
IUIACTUYECKOTO M DHEPIeTHUECKOro 0OMeHa B
KJIETKE; yCTaHABJINBATh B3aNMOCBSI3b MEXTy HUMH.
Paznnyath THIEI 0OOMEHA BEIIECTB B KIICTKE:
aBTOTPOQHEII 1 TeTepoTpodHEIA. ONHCHIBATH
3Talbl YHEPTeTHIECKOro oOMeHa
(OATOTOBUTENBHBIN, OECKUCIOPOIHBIH,
KUCJIOPOJIHBII) ¥ CPaBHUBATH UX MEXJLY COOOil.
XapakTepHu30BaTh peakiny IIIUKOIN3a, OpPOXKESHUS,
KJIETOYHOTO JIBIXaHUS; BBISABIISTH TIPHYMHHO-
CJIEZICTBEHHBIE CBSI3M MEX]y [NIMKOJIN30M,
KJIETOYHBIM JbIXaHUEM U CUHTE30M MoJieKya ATO.
CpasauBath 3 (PpeKTUBHOCTH OECKUCIOPOIHOTO U
KHCJIOPOZHOTO 3TaroB. PackphiBaTh cofepikaHne
TEpMHHOB U MOHSATHHI: TeH, TCHETHYECKUI KOJI,
MaTPUYHBIA CUHTE3, TPAHCKPHUIILINS, TPAHCIISAIIHNS,
KOJIOH, aHTHKOJIOH, puOocoMa, IeHTpalbHas
JIorMa, MoJIeKyJsipHasi Ouonorust. Onpenensite
CBOMCTBa FeHETHYECKOTO KoJia (TPUILIETHOCTB,
OJTHO3HAYHOCTh, BBIPOKCHHOCTD,
YHUBEPCAJIbHOCTh, HENIEPEKPHIBAEMOCTb,
HETPEPHIBHOCTH). ONHICHIBATE TAIBI peaNn3allui
HaCJIeICTBEHHOH HH(OPMAIH B KIIETKE.
CpaBHHUBATH PEaKIINU MATPUIHOTO CHHTE3A
monekyn PHK u Oenka B KieTke.

PackpeiBaTh conepikaHie TEPMUHOB U TTOHSTHIA:
BHPYC, BUPYCOJIOTHSI, Karicua, 6akrepruodar, BUpyc

OMIMOHEHTOB MPH 00CYKACHHH
CIHOPHBIX BOITPOCOB
OHMOJIOTHIECKOTO COICpPIKaHuUS.
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nmmyHonedunura genoseka (BY), onkoreHHbBIE
BUPYCHL. XapaKTepHU30BaTh BUPYCHI KaK
Hexnerounyto ¢popmy KU3HHA; 0COOCHHOCTH
CTPOCHHUS U )KU3HEIESTEILHOCTH BUPYCOB.
OmnuceIBaTh )XKU3HEHHBIN IUKJI BUPYCOB
NMMYHOJE(QHINTA YeTOBEKA; pa3IndaTh

Ha pucyHkax BTM ((Bupyc TabaqHO# MO3auKH),
6axrepuodar, BUY. O60CHOBHIBATE U COOMIOIATD
Mepbl TPO(WIAKTHKH PaclipoCTpaHEeHUS
BHUPYCHBIX 3a00JIeBaHUH (peCTUpaTOpPHEIE,
KEJTyIOUYHOKHUILIEUHbIE, KIIeNeBOil SHIIehauT,
BUY-undexmms).

Pa3smHoxeHue u
UHANBUyaTbHOE
pasBuTHE
OpraHU3MOB

PackpbiBaTh conepxxaHue TEPMUHOB U IIOHATUM:
KJICTOYHBIN MK, HHTep(asza, peayIIuKaus,
XpOMOCOMa, KapUOTHII, FAIJIOUIHBIHN, JUIIIIOUTHBIN
XPOMOCOMHBIIT HA0OpP, XPOMATHUIIBI; MHTO3 €T0
cTamum: pogasza, meradasa, aHadasa, Tenodasa.
OnuchIBaTh KU3HEHHBIN LIUKIT KIETKU;
MEPEeYHCHATh U XapaKTePU30BaTh IEPUOIBI
KJIETOYHOTO IIMKJIA, CPAaBHUBATh MX MEKTY COOOM.
OmnuceIBaTh CTPOEHUE XPOMOCOM, KAPUOTHUIIOB
OPTaHU3MOB, CPAaBHUBATh XPOMOCOMHBIE HAOOPHI
kjeToK. CpaBHUBATh CTa UM MUTO3A.

PasznuuaTe Ha MUKpoOTIpenaparax U puCcyHKax
CTaJu¥ MUTO3a. PackppIBaTh OHOIOTHYECKHI
CMBICII MUTO3a. PackpbIBaTh COZiepKaHUE TEPMUHOB
U TIOHATHI: pa3MHOXEHHE, KJIOH, TIOJIOBBIE KIETKU
(ramerTsr), sifliekIIeTKa, CIIEpPMaTO301/], 3Ur0Ta,
JiefieHUe Ha/(BOE, IOYKOBAaHUE, CIIOPYIISALIS,
(parmMeHTaIys, BEreTaTUBHOE Pa3sMHOKEHHE,
CEMEHHOE pa3MHOXKEHUE, OIBbLICHUE, IBOMHOE
OIJIOZOTBOPEHHE, TIOJIOBBIE KENE3bl, CEMEHHUKU,
SIMYHUKY, OTUIOJIOTBOPEHHE (Hapys>KHOE,
BHYTpeHHee). XapaKTephu30BaTh 0COOCHHOCTH

Y 3HaYeHHE OECTIOJIOTO U MOJIOBOTO CIIOCO00B
pa3MHOKeHUs. BeInernsiTe BUbI Oectionoro
Pa3MHOXEHHS; BBIABIISATH B3aMMOCBSI3H

Mexay popmamu 1 criocobaMu pa3MHOKECHHS, U HX
OMOJIOTrHYeCKNM 3HaUeHneM. Briagets mpuémamu
BEreTaTUBHOI'O PA3MHOXKEHHUS KyJIbTYPHBIX

Bubnuoreka
I1IOK

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

T'0TOBHOCTH U CITOCOOHOCTH K
HETPEPHIBHOMY 00Pa30BaHUIO U
€aM000pa30BaHuUIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110
ouonornn. CriocoOHOCTh
OIICHUBATH CUTYAIIHIO U
MIPUHUMATH OCO3HAHHEIC
pelIeH s, OpUCHTUPYSICh Ha
MOpaTBbHO-HPAaBCTBEHHBIC HOPMEI
M LIEHHOCTH.
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pacteHuii (Ha mpuMepe KOMHATHBIX).
XapaKTepHu30BaTh MOJOBbIE KIETKU: AULEKIETKHY,
CIIEPMAaTO30MIbI; BEIABISITE OCOOCHHOCTH HX
cTpoeHus. PackpbIBaTh colepkaHue TEPMHHOB U
MIOHATHUN: MEHO03, KOHBIOTALUs XPOMOCOM,
nepekpéct (KPOCCUHTOBEP) XPOMOCOM, TaMETHI.
XapakTepHu3oBaTh Mei03 KaK CII0CO0 KJIETOYHOTO
JIeTICHUST; OTIUCBIBATh MEHO3 110 CTAIUAM;
CpaBHUBATh CTaJUM Melo3a U MUTO3a. Pasnuyats
HA PUCYHKaX CTaJUU MeH03a; pacKphIBAaTh
Oronornieckoe 3HaUeHHE MeHo03a.

PackpsIBaTh conepikaHue TEPMHUHOB U

MOHATHUI: TAMETOTE€HES, CIIEPMATOT€HE3,

OOT'€He3, CIIePMaTO30H, aKpocoMa, SHIeKIIeTKa,
TIOJISIPHBIE TEJbIIA. XapaKTepHU30BaTh 0COOCHHOCTH
raMeToreHesa y JKMBOTHBIX U €T0 CTaluy;
MIOJIOBBIE KJIETKH KHBOTHBIX M OIMCHIBATH
mpouecc ux pa3BuTs. CpaBHUBATh CIEPMATOrEHE3
n ooreHe3. ONUCHIBATh OMIOJOTBOPEHHE,
6MOJIOTHYECKOE 3HAUCHUE OILUIOI0TBOPEHUSL.
PackpbIBaTh cozlep:kaHue TEPMUHOB U IIOHATU:
OHTOT'€HE3, IMOpHOTeHe3, 3Ur0Ta, ApodIIeHNE,
OyacToMepsl, MOpyJia, 6JacTysa, 61acTOIeNb,
racTpyina, HelpyJsa, OpraHoTeHe3; 3apObIIIeBhIe
JUCTKH: IKTOJIepMa, Me30/IepMa, SHTOAECPMa;
MOCTIMOPHOHAIBEHOE Pa3BUTHE: IPSIMOE

1 HeTIpsiMoe (JTMIMHOYHOE); MeTaMopdo3,
Meracnopa, MHKpOoCIopa, NbUIbLEBOE 3€PHO,
CIIEpMHH, 3aPOABILIEBBIN MEIIOK, ABOHHOE
omnoaoTBopeHue. OnpeaensaTs 3Tanbl
SMOPHOHAILHOTO Pa3BUTHS XOPAOBBIX HA CXEMaX U
npenaparax v OMMCbIBATH MPOIICCCHI,
TIPOUCXOAAIINHNE HAa KAXKIOM ISTarie. CpaBHI/IBaTB
MIEPHOJIBI OHTOTEHE3a; IPSIMOE U HETIPSIMOe
(TrarHOYHOE) MOCTAMOPHOHATIBHOE pa3BUTHE,
3apOBIIIH YEJIOBEKA U IPYIUX XOPAOBBIX.
OOBSICHATD OMOJOTHYECKOE 3HAYCHUE

pa3BHUTHS C METaMOP(O30M; OTPULIATEIILHOE
BIIMSIHUE aJIKOTOJIsl, HUKOTHHA U JPYTUX
TepaTOreHHbIX (PaKTOPOB Ha pa3BUTHUE 3apOAbIIIA
yenoBeka. ONMUCHIBATE MPOIIECC JBOHHOTO
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OIUTOJIOTBOPEHUSI y IBETKOBBIX PACTCHHH.

HacnencrBennoct
b U U3MEHYHUBOCTH
OpraHU3MOB

PackpriBaTh cofiep>kaHUE TEPMUHOB U TIOHSATHIA:
T'CH, TCHOM, '€HOTHII, ()EHOTHII, XPOMOCOMEI,
aJyIeNIbHbIE TeHBI (aJJIeNN), TOMO3UT0Ta,
TeTepPO3NUTOTa, JOMHUHAHTHBIH NPHU3HAK (TEH),
pelieCCUBHBIN NMPU3HAK (T€H), YUCTas IMHAS,
rubpun. [lepedncisaTs n xapakTepu30BaTh

METOJIbI TEHETUKH: THOPUAOIOTHIECKUH,
LIUTOT€HETUYECKHUM, MOJIEKYJISIPHOT €HETUUECKUIA;
JOMHUHAHTHBIC U PELIECCHBHBIC IPU3HAKU PACTCHUN
U ’KUBOTHBIX. [107630BaTHCS TeHETUUECKON
TEPMUHOJIOTHEN U CUMBOJIMKOM ISl 3aIIUCH
TEHOTUTTUYECKUX CXEM CKPEIINBAHMS.

PackprIBaTh coepkaHre TEPMIHOB W TTOHSTHIA:
MOHOTHOPH/IHOE CKpeIBaHue, PEHOTHITHUECKHE
TPYIIBL, THOPUIOJIOTUIECKUH METO/I, YUCTHIE
JIUHUH, TOMUHUPOBaHHUE T€HOB (IIOJIHOE,
HETIOJIHOE), pacIlleIUIeHHe B TOTOMCTRBE.
OnuceiBath MeToIUKy npoBeaenus ['. Menaenem
OTIBITOB IO H3YYCHHUIO HACIICJOBAHUS OTHOM Maphl
MIPU3HAKOB Y TOpOXa IIOCEBHOTO. PackprIBaTh
COJIepKaHUE 3aKOHOB €IMHO00pa3ns THOPUIOB
MIEPBOTO ITOKOJICHHUS U 3aKOHA PaCIICIUICHUS.
OOBSACHATH THIIOTE3Y YUCTOTHI TaMET. 3alTUCHIBATh
CXEeMbI MOHOTHOPHUIHOTO CKpEIIUBAHMS, OOBSICHATD
€ro IUTOJOTMYECKHE OCHOBHI U PelIaTh
TCHETHYCCKHUE 3a/1a91 Ha MOHOTHOPUIHOE
CKpeurBaHue. PackpsIBaTh cosiep’kaHue TEPMIHOB
U TIOHATHH: JTUTUOPHUTHOE CKPEIIMBAHKE,
aHaJM3UpyroIee ckpermmBanne. ONUCHIBATh OIBITHI
I'. Menaens 1o n3y4eHHIO Hacae0BaHus ABYX ap
MIPU3HAKOB Y TOPOXa IIOCEBHOTO. PackprIBaTh
COJIep’KaHUE 3aKOHA HE3aBUCUMOT0 HACJIe10BaHUS
MpU3HAKOB. [IpIMEHSATh MaTEMATUIECCKUI pacdeT

C IOMOIIBI0 METO/A IEPEMHOKEHHS BEPOATHOCTEH
Y 3aIHCh C MIOMOMIBI0 (DEHOTUITMYECKUX PaIHKaIOB
pacuienieHus NPU3HAKOB y IOTOMKOB I10
(heHOTHITY ¥ TCHOTHUITY. 3aIIMCHIBATH CXEMBI
JTUTHOPHUIHOTO CKpPEUTUBaHUS, OOBSICHATH €ro
LIUTOJIOTUYECKUE OCHOBHI U pelIaTh TeHETUUECKUE

Bubnuoreka
IIOK

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

CrocoOHOCTh CaMOCTOSTEILHO
HCII0Ib30BaTh OMOJIOTHYECKHE
3HAHMS JJTS PEIIEHHs TPO0IIeM B
peanbHBIX KU3HEHHBIX
cutyanusx. [0TOBHOCTh U
CIOCOOHOCTD K HEMPEPHIBHOMY
00pa30BaHUIO U
camM000pa30BaHNIO, K aKTHBHOMY
MOJYYEHHIO HOBBIX 3HAHUH 110
OHOJIOTHH B COOTBETCTBUH C
JKN3HCHHBIMU HOTpeﬁHOCTHMI/I.
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3a7a4y Ha JUTHOPUIHOE CKPEIBAHHE.
PackpsIBaTh cofiep>kaHue TEPMUHOB U IOHATHIA:
CLICTITICHHOE HACIIEI0BAHKE TIPU3HAKOB,
PEKOMOMHAIMSI TEHOB, TCHETHUECKNE KapThI
XpoMocoM, Mopranuza. Ha3siBaTb OCHOBHBIE
MIOJIOKEHHUS XPOMOCOMHOM TeOpUu
HacleAcTBeHHOCTH T. MopraHa; packpbIBaTh
cozaepskanue padbotel T. MopraHa 1o crerieHHOMY
HACJIeZIOBAaHUIO F€HOB U MIPUYNHBI HAPYILIECHUS
CIICTIJICHUS. MY T'eHaMHU. 3aIHChIBaTh CXEMBI
CKPELIMBAHUSA P CLIEIUIEHHOM HAacJeOBaHUH,
OOBSCHATH IPUIMHBI PEKOMOWHALINY T'€HOB,
OMPENENATH YUCIIO TPYIII CLETIIICHUS T€HOB;
pelaTh TeHETHYECKHE 3a1a41 Ha CLETIIIEHHOE
HacliefoBaHue. PacKkpbIBaTh cofepikaHIe TEPMHUHOB
1 TIOHATHH: XPOMOCOMHBIH HabOp, ayTOCOMBI,
MIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIH 1O,
reTepOraMeTHBII MO, CUEIUIEHHOE C MOJIOM
HacJeJ0BaHHue MPU3HAKOB. OOBSICHAT
IIUTOJIOTUYECKHE OCHOBBI XPOMOCOMHOTO
MeXaHU3Ma OIpeIeNICHHS TT0J1a Y Pa3IHUHBIX
opranu3mMoB. CpaBHHBATh 3aKOHOMEPHOCTH
HacJIeI0BaHNs PU3HAKOB, CIETNICHHBIX

U HE CLEIUICHHBIX C 1MoyIoM. PemaTs reHeTndeckne
3aJla4y Ha HACJIEJI0BAHUE CLETVIEHHBIX C II0JIOM
MIpHU3HAKOB. PackpbIBaTh COAEepaKAHNE TEPMUHOB U
MOHATUI: N3MEHYHBOCTb, HACIEICTBEHHAS
U3MEHYMBOCTh, HEHACJIEICTBCHHAS U3MEHUNBOCTH,
Mo (UKAIIMOHHAsI U3MEHYUBOCTb, BapHallMOHHbIH
psA, BapuaHTa, BapuallMOHHasl KpUBas, IPU3HAK,
HOpMa peaKluy, KOITMYECTBEHHBIE U
KavyecTBeHHbIe Mpu3Haky. Kiaccnpuumposatsb
BHJIbI H3MEHYUBOCTH U BBISBISTH UX
6nonornueckre ocodeHHocTu. [lepeuncnate
CBOWCTBA MOAM(UKATMOHHOW H3MEHYHBOCTH U
OOBSICHATH €€ 3HAUEHHUE I OPTaHU3MOB.
Pa3niuaTh KOJTMYECTBEHHBIE U KaYeCTBEHHBIE
IIPU3HAKH; CTPOUTH BApUALIMOHHBIN Psi,
BapHALMOHHYIO KPUBYIO, BBIYHCIIATH CPETHEE
3Ha4YeHUe NPU3HAKa.

PackpsIBaTh cofieprkaHue TEPMUHOB U
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TIOHATHI: HACTIEICTBEHHAS N3MEHUNBOCTD,
KOMOWHATHBHAS H3MEHUYNBOCTD, MyTaIlHOHHAS
M3MEHYHNBOCTh, MyTaHT, MyTalll{: TCHHEIE,
XPOMOCOMHBIE, TEHOMHBIE; MTOJIUTIIOUIHS,
aHEYTIJIOUIUS, MyTareHbl. XapakTepu30BaTh
HACJICJICTBEHHYIO H3MEHYMBOCTh; (DOPMYITHUPOBATH
3aKOH FOMOJIOTHYECKUX PSIOB

B HacjeacTBeHHOM n3MeHunBocty H.W. Bapuosa
1 OOBACHATH €0 3HAUCHHUE )1 OHOJIOTHH U
cenexkunu. KnaccuduuupoBaTh MyTaluu: TeHHbIE,
XpPOMOCOMHBIC, TCHOMHBIC U IPUBOAUTH
npuMepsl MyTanui. OOBSCHATD IPHYINHEI
BO3HUKHOBEHUS MYTAIIHiA, pOJIb (paKTOpOB-
MyTareHoB. CpaBHUBATh BUIIBI MyTaIlHi; BEISBIISATh
MIPUYIHHEI HACJICACTBEHHON H3MEHUMBOCTH,
HCTOYHHUKH MYTarcHOB B OKpY’KaloIIel cpeze
(xocBeHHO). XapaKTepH30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh M K3MEHUYHUBOCTh. PacKkphiBaTh
COJIep>)KaHUE TEPMUHOB U IOHATHI: KADUOTUIL
YeJI0BEKa, IMTOTCHETUYECKUN METOI,
TeHEATOTMIECKUI METOJI, POJIOCIIOBHBIE,
OJIM3HELIOBBIN METO/I, HACJICCTBCHHBIC

0one3Hu: (MOHOTEHHBIE, C HACIIEICTBEHHOM
MPEIPACTIONOKEHHOCTHIO, XPOMOCOMHBIE), MEJTUKO-
TeHEeTHYECKOE KOHCYJIBTUPOBAHMUE.

[epeuyncasTh 0COOCHHOCTH U3YYECHUS TEHETHKU
YenoBeKa; IPUBOTUTH IIPUMEPHI HACIIEICTBEHHBIX
0oJe3Hel YeoBeKa, XapaKTepU30BaTh METOIBI MX
MpOQUIAKTHKH; 0OOCHOBHIBATH 3HAYCHUC
MEIUKO-T€HETHUECKOT0 KOHCYJIbTUPOBAHUS.
BEISBIIATE ¥ CPaBHUBATH MEXTY COOOM
JIOMMHAHTHBIE U PELIECCUBHBIE PU3HAKU
yesoBeka. COCTaBJIATh U aHAJIU3UPOBATD
POIOCIIOBHBIE YEIOBEKA.

Cenexius
OpraHM3MOB.
OCHOBBI
OHMOTEXHOIOTHA

PackprIBaTh coliep)KaHHe TEPMUHOB M TIOHSTHIA:
CEJIEKIIHS, COPT, TOPOJa, IITaMM, TOMECTUKAIIHS,
WJIM OZIOMalTHUBAaHKE, IIEHTPBI MHOT000pasus u
MIPOUCXOKACHUS KyIbTYPHBIX PACTCHUH 1
JKUBOTHBIX, THOPHUIM3AIINS, UCKYCCTBEHHBIH 0TOOP.
Ha3sbiBaTh ¥ CpaBHUBATh OCHOBHBIC 3TAIIbI

Bubnuoreka
IIOK

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

ChopMHupOBaHHOCTH
MHPOBO33PEHHSI,
COOTBETCTBYIOIIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTUS

HayK{ ¥ O00IIEeCTBEHHOM
MPAKTHKH. Y 0K IEHHOCTH B
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pa3Burtus cenekuuu. M3narats yuenue H. 1.
BaBuioBa 0 IeHTpax NPOUCXOKAECHUS KyJIbTYPHBIX
PaCTeHHil; pa3nu4aTh LHEHTPHI HA KapTe

MHDPA, CBA3BIBATH UX MECTOMON0KEHUE C O4araMu
BO3HUKHOBEHHUS JPEBHEUIINX LUBUIN3ALUI.
CpaBHHBATh COPTa KYIbTYPHBIX PACTEHUH, TOPOABI
JIOMAIIIHUX KUBOTHBIX U UX TUKUX MPEIKOB.
OueHMBaTh POJIb CEJIEKLINH B 00eCICYCHUH
IIPOJIOBOJILCTBEHHOM O€30I1aCHOCTH YEJI0BEUECTRA.
PackpbiBaTh conepxxaHue TEPMUHOB U IIOHATUM!
HCKYCCTBEHHBII 0TOOp, MacCOBBIH 0TOOD,
HMHIUBHUIYaJIBHBIH 0TOOD, SKCTEPHED,
OIIM3KOPOICTBEHHOE CKPEIIMBAHMUE, YACTAS JINHUA,
reTEPO3UC, HEPOACTBEHHOE CKPEIUBAHHE,
HCKYCCTBEHHBII MyTareHes, HOJIUIIOUIBL.
CpaBHUBATH HOPMBI HCKYCCTBEHHOTO 0TOOPa
(MaccoBOTo M MHANBUAYAIBHOTO), BUIBI
rubpugm3anud (0IM3KOPOICTBEHHON 1
OTJAJICHHOH), CIIOCOOBI ITOTyYeHUS

noyuIouaoB. [IpuBoAuTE IPpUMEPHI JOCTHKEHUH
CEJIEKLIMM PaCTeHU U )KMBOTHBIX. PackpbIBaTh
COJIEP’)KaHUE TEPMUHOB U MTOHITHIA:
OMOTEXHOJIOTHS, KIIETOYHAS UH)KEHEePHsl, TeHHAs
WH)XEHepHs, KIOHHPOBaHNE, TPAHCTCHHbIE
opranusmsl, MO (reHeTndecku

MO (UIIMPOBAaHHBIE OPTAHU3MBI).
XapakTepHu3oBaTh ONOTEXHOJIOTHIO KaK OTPacib
MIPOU3BOJICTBA, OCHOBHBIE JOCTHKEHUS
OMOTEXHOJIOTHH B 00JIACTH MTPOMBIIICHHOCTH,
CEJIbCKOTO X034HCTBA U MEIUIVHEL.

[lepeuncasTs 1 XapaKTepU30BaTh OCHOBHBIE
METOJIBI ¥ IOCTIDKEHHSI OMOMH)KEHEPHH.
OOcCyXIaTh 9KOJIOTUIECKHE U STHIECKUE aCTIeKTHI
HEKOTOPBIX HCCIIEJOBaHUH B 001aCTH
OMOTEXHOIOTHH (KIIOHUPOBAHUS, HCKYCCTBEHHOTO
OIIJIOZOTBOPEHHS, HAIIPABIICHHOTO N3MEHEHHS
TeHOMa M CO3[JaHHs TPAHCTCHHBIX OPTaHU3MOB).

3HAYUMOCTH OMOJIOTHH 11
COBPEMCHHON NMBUIN3ALNY:
obecriedeHns HOBOTO YPOBHS
Pa3BUTHUS MEIUIIMHBI, CO3JIaHNE
MePCIIEKTUBHBIX OMOTEXHOJIOTHI,
CIIOCOOHBIX pelIaTh PecypcHbIe
po0IeMBbl pa3BUTHUS
YEJI0BEYECTBA, IOUCKA MyTeH
BBIX0/1a U3 INI00AJIbHBIX
SKOJIOTHYECKUX MPobiIeM u
obecrieueHus nepexonua K
YCTOWYNBOMY Pa3BUTHIO,
pannoHaIFHOMY HCIIOJIb30BAHHUIO
TIPUPOIHBIX PECYPCOB U
(hOpMHPOBAHUIO HOBBIX
CTaHAapTOB XHU3HU. CIIOCOOHOCTH
OTIPEAETATH COOCTBEHHYIO
MO3UIIMIO TI0 OTHOLICHUIO K
SABJICHUSAM COBpeMeHHOﬁ KHU3HU U
OOBSICHATS €€.

PesepBHOe Bpemst

Kpurnyecku o1ieHUBaTh U HHTEPIIPETUPOBATH
HH(OPMAIHAIO OUOJIOTHIECKOTO CONCPIKAHMSI.

Bubnuoreka
IHOK
https://m.edsoo.
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| ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 45
YACOB I1O
[MPOT'PAMME
MNOYPOYHOE INIAHUPOBAHHME 110 YYHEBHOMY INPEJIMETY «bHOJIOI' US1»
Ne Jara nposenenus Tema ypoka Koauu | ®opmupoBaHue pYyHKIMOHAIBHON | DJIeKTPOHHbIE Bua xoHTpoJIs
n/n eCTBO TPAMOTHOCTH (YUTATEIbCKAS, uu¢poBble
4acoB rJ100aJ1bHbIe, KOMIETEeHINH, o0pa3zoBare/ibHbIE
ILian dakt KpeaTHBHOe MbILILJICHHE) pecypcsl
Bbuonorus B cucteme Hayk 1 Hcnons3oBats ononormyeckne | bubmmorexa [JOK VYerHbli onpoc
nmoHsATHs Ui oObsicHeHus ¢akroB u | https://m.edsoo.ru/86
SIBITCHHHA KUBOU npuposl. | 36122
AHanu3upoBaTh uHdopmanuio | https://m.edso0o.ru/86
Ppas3IuuHbIX BUJIOB u ¢dopm | 3e632a
NPEICTABICHHSI. https://resh.edu.ru/su
bject/lesson/3827/ma
in/118944/
Mertobl nO3HAHMS )KUBOM IPUPOABI. 1 PasBuBate kpeatmBHOe MbmuieHHe | bubmmorexa [JOK IIpakTuyeckas
Ipakrrueckas padora Ne 1 [IPU PEIICHNH XKU3HEHHBIX Tpobsem. | https://m.edsoo.ru/86 pabota
«Mcnonp30BaHNE PA3TUYHBIX METOIO0B Brnanets HaBBIKAMHU yuebHo- | 3e6122
MIPY U3YICHUH OMOJIOTUIECKUX HMCCIIEIOBATEIILCKOM eI TEIbHOCTH.
00BEKTOB»
Buonoruueckue cucTeMsl, MPOLECCH U 1 Hcnons3oBars 6nonormyeckue | bubnmorexa [JOK TectupoBaHue
UX U3y4eHHE NOHATHS Uil o0bsicHeHus (aktoB M | https://m.edsoo.ru/86
SIBJICHHIA )KUBOW TIPUPOJIBI. 3e6564
Xumnueckuil coctas kineTku. Bogan 1 DopMHUPOBaTh Hay4HBII tin | bubnmorexa LIOK VYcTHslii onpoc
MHUHEPAIBHBIE COJIH MBIIIIEHUS, BIIaJETh Hay4yHOW | https://m.eds00.ru/86
TEpPMHUHOJIOTHEH, KiroyeBbiMu | 3e674e

MOHATHUAMHU U MCTOJaMU.

https://resh.edu.ru/su
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/5397/start/283870/

bject/lesson/5397/sta
rt/283870/

5 Benku. Cocra u cTpoeHne OEIKOB AHanu3npoBaTh nnpopmanuto | bubnmorexa [JOK TectupoBaHue
Pas3IHYIHBIX BUJIOB u dopm | https://m.edsoo.ru/86
TIPEIICTABIICHHS. 3e6b72
https://resh.edu.ru/su
bject/lesson/3840/sta
rt/163096/
6 DepMeHTH — OUOJIOTHYSCKUE Bnanets HaBbIKaMU yaebHo- | bubmmorexa [JOK Buonornueckuii
KaTajau3aTopbl. JJabopaTopHas pabora HCCIIEI0BATENbCKOM  JesrenbHOCTH. | https://m.edsoo.ru/86 JIMKTaHT
Ne 1 «M3yueHre KaTATUTHYECKON KOOpAWHUPOBaTh W BBIMOJHATH | 3e6b72
AKTHBHOCTH ()epMEHTOB (Ha IpHMepe paboTy B  YCIOBHSIX pEalbHOTO
aMMJIa3bl WM KaTasla3bl)» B3aUMO/ICHCTBUSL. Hcnonb3oBath
OHOIOrYecKue TIOHSTHS i
oObsicHeHNS (DaKTOB ©  SBJICHUH
SKUBOI IPUPOABIL.
7 Yrnesoapl. Jlnnuast dopMupoBaTh Hay4YHBII tun | bubmmorexa [IOK YeTHbli onpoc
MBIIIIEHHS, BJIAJIETh HayuHou | https://m.edsoo.ru/86
TEPMUHOJIOTHEH, KioueBbiMu | 326870
noHsatussMu ~ CTPOUTH  JIOTHMYECKHUE
paccyaeHus (wapyktuBHBIE, | https://resh.edu.ru/su
JIeTyKTHBHEBIE, o aHayniorun), | bject/lesson/5397/sta
(hopmynupoBaTh BBIBOJIBI u | r/283870/
3aKITFOYCHHSL.
8 Hyxneunossie kucnotsl. ATO Hcnonb3oBath 6uonornyeckne | bubmuoreka [JOK TectupoBanue
MoHATHs Ui oObsicHenus: (pakroB u | https://m.edsoo.ru/86
SIBIIEHUH ’KMBOU NPUPOJIBL; 3e6d5c
CTPOUTH JIOTHYECKHE PACCYKICHHUS
(uHAyKTHBHBIE, JAeAyKTHBHBbIE, 1o | https://resh.edu.ru/su
QHAJIOTHH). bject/lesson/3840/sta
rt/163096/
9 Hcropus u MeToABI U3YyUYEHUS KIETKU. DopmMHUpOBaTH Hay4YHbII tunn | bubmmorexa IIOK YeTHblN onpoc
Knerounas reopus MBILLUIEHUS, BJIAZIETH HayuHoit | https://m.eds00.ru/86
TEpPMHUHOJIOTHEH, KiroyeBbiME | 32688
MOHATUSMH U METOJIAMH.
10 KrneTka kak 1iel0cTHAS )KUBasi CHCTEMa Hcnonb3oBaTh Tipu ocBoeHuM 3Hauuit | https://resh.edu.ru/su Tectuposanue

npuéMbl  JIOTHYECKOTO  MBIIILICHUS
(ananm3a, CHHTE3A, CpaBHEHWSI,

bject/lesson/5383/sta
rt/153371/
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
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https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

KIIaccupUKaImy, 00001IeHN),
PacKphIBaTh CMBICT OHMOJIOTHYCCKUX
MOHATHUH (BBIIEIATh UX XapaKTCPHBIC
NMpPU3HAKU, YCTAHABIUBATH CBS3U C
JPYTAMU TOHITHAMHU).

11 CrpoeHne dyKapHOTHIECKON KIETKH. KoopaunupoBate ¥ BbIIOJNHATH | bubmuorexa IJOK YcTHBIi onpoc
JlaGoparophast pabota Ne 2 «3ydenue pa6oTy B ycioBusx peansHoro, | https://m.edsoo.ru/86
CTPOCHUS KIJIETOK PACTCHUH, )KUBOTHBIX, BUPTYanbHOTO U KOMOMHHPOBAHHOTO 3e6ff0
rpubOB U GaKTEpHil MO MUKPOCKOIIOM B3aMMOJIEIiCTBIS; BianeTs HaBbikamu | NIPS://m.edsoo.ru/8é
Ha TOTOBBIX MUKPOTIpEnaparax U ux Y4EeBHO-HCCIIEI0BATENBCKOI 3e716¢
Onu1caHne» JESTENBHOCTH.
https://resh.edu.ru/su
bject/lesson/3847/sta
rt/8616/
12 OOMEH BEWIECTB WA META00IH3M Hcnons3oBars ouonornyeckue | budnuorexa IIOK VYcTHBIi onpoc
MoHATHS Ui oObsicHeHus: (akroB u | https://m.edsoo.ru/86
SIBIICHUH YKUBOH TIPHPOJIBL; 3e766¢
CTPOUTH JIOTHYECKHE PacCyXICHUS
(MHAYKTHBHBIE, JAeAyKTHBHBIe, 10 | https://resh.edu.ru/su
AHAJIOTHH). bject/lesson/3917/sta
rt/A6777/
13 [Tnacrtuaeckuit oomen. @otocuHTes. ®opMupoBaTh Hay4YHBII tun | bubmmorexa [IOK ITucemennas
XemocuHTE3 MBIILICHUS, BJIAJIETh Hay4dHOH | https://m.edsoo.ru/86 pabota
TEPMHUHOJIOTHEH, KimoueBbiMH | 3e7C98
HOHSTUSIMHU M METOJIAMHU.
OpuenTtupoBathcsi B pasnuuHbix | https://resh.edu.ru/su
HCTOYHHMKAX WHOpMAIIUH. bject/lesson/3917/sta
rt/A6777/
14 OHepreTHyecKuii 0OMeH Hcnonp3oBaTh mpu ocBoeHun 3HaHuil | bubnmoreka LIOK VYcTHslii onpoc
OpuéMbl  JIOTHYECKOTO  MbluieHus, | https://m.edsoo.ru/86
PacKpbIBaTh CMBICT OHMOJIOTHYECKUX | 3e7aae
MOHATHH (BBLIENSATh MX XapaKTepHbIC
MPU3HAKH, YCTAHABIMBATH CBSI3H C
JPYTHUMU TOHATHAMHK);
15 Buocunres 6enxka. Peakuunst MaTpunaHOTro DopMHpOBATH Hay4HBII tun | bubnmorexa LIOK VYcTHslii onpoc
CHHTE3a MBIIIIEHHS, BJIAJIETH HayuHOU | https://m.edsoo.ru/86
TEpPMHUHOJIOTHEH, Kiro4eBbiME | 3e796€

MOHATHUAMU U MCTOIaMHU. PaCKprBaTb
CMBICJI OHOJIOrMYECKUX MOHSATHIA

https://resh.edu.ru/su
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https://m.edsoo.ru/863e6ff0
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https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/start/295780/

(BBLICIATD ux XapaKTepHbIE
NPU3HAKH, YCTAHABIUBATH CBSI3H C
JIPYTHMU TTOHATHAMH).

bject/lesson/5352/sta
rt/295780/

16 Tpancnsauus — OuocuHTe3 Oeska DopMHpOBATH Hay4HBIH tun | bubnmorexa LIOK YcTHBIi onpoc
MBIIIICHUS, BIIAZIETH Hay4HOU | https://m.eds00.ru/86
TEPMHHOJIOTHEH, KITIFoueBBIMH | 3€796€
MOHATHAMH M METOIAMU
17 HexneTounsle pOpMBI dKU3HU — CamocrostensHo GopmyaupoBats U | bubnroreka LIOK Buonornueckuii
BUPYCHI aKTyaJu3UpOBaTh npobnemy, | https://m.edsoo.ru/86 JIMKTaHT
paccMaTpuBaTh €€ BCECTOPOHHE; 3e7540
UCTIONB30BATh NPU OCBOCHHH 3HAHHH
npuémbl  Jormdeckoro  Mbiuienust | https://resh.edu.ru/su
(ananusa, CHHTE3A, cpaBuenus, | bject/lesson/3939/sta
Ki1accu(puKaIum, 0000mmenus), | rt/105165/
packpbIBaTh CMBICT OHOJIOTHYECKHX
NOHATHH (BBIJACTATH X XapaKTepHBIC
NPU3HAKH, YCTAHABIMBATH CBSI3U C
JOPYTUMH HOHATHSAMH).
18 KuzHennsblil nukn kieTky. JleneHue Bnanets HaBBIKAMU yueOHO- | bubmmorexa LIOK CamocTosTensH
KieTkn. Muro3. JlabopatopHas paborta HCCIIeIOBATENBCKOM  JesTenbHOCTH. | https://m.edsoo.ru/86 ast pabora
Ne 3 «HabmroeHne MUTO3a B KIIETKaX OpueHTHpPOBaThCA B pasinuHbIX | 3e7dcd
KOHYMKa KOPELIKa JIyKa Ha TOTOBBIX UCTOYHMKaX UH(OpManum.
MHKpOIIpernaparax» https://resh.edu.ru/su
bject/lesson/3927/sta
1t/105895/
19 DopMbI pa3MHOKEHHS OPraHU3MOB CamocrositenisHO (opmynupoBath u | bubmmorexa LIOK VYerHbli onpoc
AKTyaJIn3upOBaTh npobnemy. | https://m.edsoo.ru/86
Hcnonp3oBaTh npu 0CBOeHUH 3HaHWi | 3e81b6
npuéMbl  JIOTHYECKOTro  MblluieHus, | https://m.edsoo.ru/86
packpbIBaTh CcMbICH Ouosorndeckux | 3e831e
MOHATHI (BBIIEISITE UX XapaKTepHbIC
NpU3HAKY, yCTaHABIMBaTh cBsasu c | https://resh.edu.ru/su
JPYTHUMU TTOHSATHIMHU). bject/lesson/5359/sta
rt/270999/
20 Meiio3 OpuentupoBaThcst B pa3nuuHbeIX | bubmmorexa IIOK TectupoBanue

HUCTOYHHMKAX HMHQpOpMaUKu (TEKCTe

https://m.edso00.ru/86

yueOHOro nocoous, HayuHo- | 3e7fda

Oy ISIPHOM JMTeparype,

OHOIOrMIECKUX CIIOBapsX u | https:/resh.edu.ru/su
CIIPABOYHUKAX). ®opmuposats | bject/lesson/3927/sta
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

Hay4YHBIIl TUN MBIIIJICHUSA, BIAAETh
Hay4YHOU TEPMHUHOJIOTUEH,
KITFOYEBBIMH MOHATHSIMH U METOIAMH.

rt/105895/

21 OG6pa3oBaHHe U Pa3BUTHE TIOJOBBIX Branets HABBIKAMH y4ebHo- | Bubmuroreka [IOK VYeTHbIi onpoc
KieTok. OMmIoI0TBOPEHHE. HCCIIEIOBATENLCKON NEATEILHOCTH. https://m.edso0.ru/86
JlabopatopHast paborta Ne 4 «3yueHue 3e81b6
CTPOCHHS TIOJIOBBIX KIIETOK Ha TOTOBBIX
MHKPOIIpenapaTax»
22 WHunuBuayansHoe pa3BUTHE Hcnonps3oBaTh mpu ocBoeHun 3HaHuil | bubmmoreka LIOK YcTHbIil onpoc
OpraHu3MOB npuéMbl  JIOTHYeCKOro  MbiiuieHus | https://m.edsoo.ru/86
(amanmm3a,  cuHTe3a,  cpaBHeHH:A), | 3e8436
pacKpbeIBaTh CMBICH OHOJOrHYSCKUX
HOHATUIH (BBLIENATh UX XapakTepHble | https://resh.edu.ru/su
NpU3HAKH, YCTaHaBIMBaTh cBssu c¢ | Dject/lesson/5630/sta
JIPYTUMH TIOHATHSIMH); rt/132920/
23 I'enetuka — Hayka o Crpoutp normdeckme paccyxnenus | bubmmorexa [IOK TectupoBaHue
HACJICICTBEHHOCTH U H3MEHYMBOCTH (MHOYKTHBHBIC, JEAyKTHBHbIe, 1o | https://m.edsoo.ru/86
aHAJIOTUH), BBIBIIATH | 36862
3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBIICHUSAX,
bopmynupoBath BBIBOJIBI u
3aKITFOYEHHSI.
24 3aKOHOMEPHOCTH HaCJIEJOBaHUS Hcnonp3oBate npu ocBoeHWH 3HaHui | bubmmorexa [JOK VYerHbli onpoc
npH3HAKOB. MOHOTHOpHIHOE npuéMbl  JIOTHYECKOTO  MbInuieHus, | https://m.edsoo.ru/86
CKpEIIMBaHKE pacKkpbIBaTh CMBbICT Owuosoruueckux | 38878
HOHATHH (BBIJCIATh UX XapaKTePHBIC
NpU3HAKK, YCTaHaBIMBaThL cBasu c | https://resh.edu.ru/su
JIPYTUMH TIOHATHSMU). bject/lesson/5386/sta
rt/301065/
25 JurubpunHoe ckpemyBanme. 3aKoH Crtpouts norudeckue paccyxacaust | bubmmoreka [JOK YcrHbii omipoc
HE3aBHCHUMOT'0 HaCJIeI0BaHUs (uHayKTHBHBIE, JeAyKTHBHBIE, 10 | https://m.edsoo.ru/86
TPU3HAKOB AHAJIOTHH), BEISIBIIATE | 3e89ad
3aKOHOMEPHOCTH W TIPOTUBOPEUHS B
paccMaTprBaeMbIX sBIEHUAX, | https://resh.edu.ru/su
(dhopmyIHpoBaTh BBIBOIBI u | bject/lesson/4725/sta
3aKITIOYCHMSI. rt/107947/
26 CuenuieHHOE HACJIeJOBaHUE ITPH3HAKOB. Bnanmets HaBBIKAMU yaebHo- | bubmmorexa [JOK CaMOCTOSITeNbH
JlaGopartopHast pabota Ne 5 «/3yuerne HCCIIEI0BATENBCKOM  gesTenpHoCcTH | https://m.edsoo.ru/86 as pabora
Pe3yJIbTaATOB MOHOTHOPHIHOTO U BHOCHTD KOPPEKTHUBBI B | 3e8c60
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JUTHOPHUIHOTO CKPEIUBAHKA Y
ZPO30(HIIBI Ha TOTOBBIX
MHKpOIIpenapaTax»

JCATCIBHOCTD, OILICHNBAThH
COOTBETCTBUE PE3YJIBTATOB LEIISAM.

https://resh.edu.ru/su
bject/lesson/4755/sta
rt/118828/

27 I'enernka mona. HaciegoBanmue OpuentupoBaThcsi B pa3nuaHbIX | bubmmorexa [IOK VYcTHBIi onpoc
MPU3HAKOB, CHEIUICHHBIX C TOJIOM ucrouHukax wuHpopmaiuu (Tekcre | https://m.edsoo.ru/86
yueOHOro nocoowus, Hay4HO- | 3e8c60
MOIYJIAPHO# JMTeparype,
OHMOJIOTUYECKUX CJI0BapsX u | https://resh.edu.ru/su
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0azax | bject/lesson/5385/sta
JIAHHBIX, B Wurepuere), | rt/119865/
AQHAJIM3UPOBATh HHPOPMALIHIO
pasNMYHBIX ~ BHAOB | bopm
NPEICTABICHUSL.
28 N3menunBocts. HenaciaencrsenHas Bnagers HaBBIKAMHU yaebHo- | bubmmorexa [JOK CaMOoCTOSITENIbH
M3MEeH4UBOCTh. JIabopaTopHas padbora HCCIIeIOBATENbCKOW  JesTenbHOCTH, | hitps://m.edsoo.ru/86 ast pabora
Ne 6. Uzyuenne Mo uKamoHHOH HaBbIKAMU  paspeleHust mpobnem, | 3e8efe
U3MEHYHMBOCTH, IOCTPOCHHUE CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
BapUAlMOHHOTO Psiia M BAPHALMOHHOM CaMOCTOATENILHOMY IIOMCKY MeTonoB | https://resh.edu.ru/su
KPUBOI» pelieHust  MpakTHUeCKux  3aaad, | bject/lesson/5387/sta
OPUMEHEHHIO PAa3iMYHBIX MeTomoB | I1/17435/
TIO3HAHUSL
29 HacnencrBenHas n3MEHYHUBOCTb. Bnaners HaBBIKAMH yuebHo- | bubnmotexa [JOK YcrHbli omipoc
JlaGopatopuast pabota Ne 7. « Ananus UCCIIe0BATENbCKON  esiTenbHocTH; | https://m.edsoo.ru/86
MyTaIui y Apo30(h bl Ha TOTOBBIX BHOCHTb KOPPEKTHUBBI B | 3e8efe
MHKpOIIpernaparax» JIeSITEeIbHOCTB, OLICHUBATb
COOTBETCTBHE PE3YJIbTATOB LIEIISIM. https://resh.edu.ru/su
bject/lesson/5387/sta
rt/17435/
30 I'enetuxa uenoBeka. OpuenTtupoBaThCsi B pa3nuuHbix | bubmmorexa [JOK IIpakTrueckas
Ipaktrueckas pabora Ne 2, HUCTOYHMKaX wuHpopManuu (Tekcte | https://m.edsoo.ru/86 pabora
«CocTaBleHNe U aHAIIU3 POJOCIOBHBIX yueOHOTO nocoows, Hay4yHO- | 3e8d78
YEIOBEKa. HOIYJIAPHO# JUTepaType,
OMOJIOrHYeCcKUX CIIOBAPSIX u | https://resh.edu.ru/su
CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax | bject/lesson/3653/sta
JIaHHBIX, B WntepHere), | It/47180/
aHAIIM3UPOBaATh HHPOPMAIIHIO
Pas3IHYHBIX BUJIOB u bopm
NpeJICTaBIICHUSL.
31 Cenexuus Kak HayKa U IIPOLECC DopMHUPOBATh HAYYHBIH TUIT Bubnnorexa LIOK VYcTHslil onpoc
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MBIINIJICHUSA, BJIAACTH Hay‘IHOﬁ
TepMPIHOJIOFI/Ieﬁ, KIIFOYCBBIMH
IOHATHUAMHU U METOAaMH. Vmers
NEPEHOCUTL 3HAHUSA B

https://m.edso0.ru/86
3e9214

https://resh.edu.ru/su

MO3HABATENILHYIO U MPAKTUUECKYIO bject/lesson/3861/sta
00J1aCTH KU3HEIEATEILHOCTH. rt/295751/

32 MeTompl 1 TOCTHKEHHUS CENIEKITUI 1 OpHEeHTHPOBATHCS B PA3INIHBIX Bubmmorexa IIOK VYcTHBIi onpoc

pacTeHH# U KUBOTHBIX HCTOYHHMKAX HHPOpPMAIHH (TEKCTE https://m.edso0.ru/86

Y4e0HOTO MOCOOHs, HAYIHO- 3e9214
HOILYJISIPHOM JIUTEpaType,
OUOJOTHYECKUX CIIOBAPSX H https://resh.edu.ru/su
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0azax | bject/lesson/3861/sta
naHHbx, B HTEpHETE), rt/295751/
aHATM3UPOBATh HHPOPMAIIUIO
pa3IUYHbBIX BUJIOB U (hopM
NPEICTaBICHHS, KPUTHICCKH
OLICHUBATP €€ JTOCTOBEPHOCTD U
HENPOTUBOPECYUBOCTb.

33 buorexHonorus kak oTpacib 1 IIpyHMMAaTh MOTHUBBI U APTyMEHTBI Bubnuorexa IIOK TectupoBanue

MPOU3BOICTBA JIPYTUX [PU aHAIIU3€ Pe3yJIbTaTOB https://m.eds00.ru/86

JIEATENBHOCTH; 3e9336
MpU3HABATh CBOE MIPaBO U MPaBO
JIpYyrux Ha omuOku. Pa3BuBaTh
KPEaTUBHOE MBILICHUE IPH PELICHHN
YKU3HEHHBIX TPOOIIEM.

34 Peseps 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34

32



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

33



