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PABOYAS ITPOI'PAMMA y4eOHOro npeamera
«buoJgorusa»
(0a3oBbIii YPOBEHbD)
s oOygaromuxes 10-11 kiraccos

MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTHH TEOPETHYECKYI) OCHOBY ISt
OTIPEJICIICHHS] TOIXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buomorus» cocraBWIM: KOHIENTyalbHble Tmonoxenus @OIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNei, colaepKaHus, pe3yabTaToB OOy4YeHHS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB, ITOJIOKCHHS 00 OOIINX LENIIX H
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpazoBanuss B Poccuiickoit dDexpeparuu, a Takke IMOJIOXKEHUS O
cnenu(uke OMOJIOrHH, €€ 3HAUEHUHU B MTO3HAHUU >KUBOM MPUPOBLI U 00ECIIEYEHUN
CYIIIECTBOBAaHMSI YeJIOBEeYeCKOTro obOmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKECHUSIM,
OTIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Ja€T TpEACTaBICHHE O IEisIX, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCS CpeACTBAMU
yueOHoro mnpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacupeieiieHue IO pas3iejnaM M TeMmaw,
PEKOMEHIyeMYIO TOCJIEI0OBATEILHOCTh M3YUEHUSI YU4EOHOTO MaTepuaia ¢ y4eToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIIbHOIO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaromMXCS.

B nmporpaMmvMe mo OuHONIOTMHM TaKXe€ YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHusi B (GOPMHPOBAHUU OCHOBHBIX BHJOB  Y4EOHO-TIO3HABATEIHHOMN
NeSTeNIbHOCTH/Y4eOHbIX JEHCTBUI O0OydYalolmuXCcsi MO OCBOCHHMIO COJIEp)KaHUs
OMOJOTUYECKOTO 00pa30BAHMS.

B nporpamme no Ouosnoruu (10—11 kimaccel, 0a30BbIi ypOBEHB) peaiM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yYEHMHM OHMOJIOTWH, OJjarojapss 4yeMy B HEW
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  I[EHHOCTHBIX



OpPUEHTALNI JIMYHOCTH, SKOJIOTHUECKOTO MBIIUICHHUS, TPEACTABIECHUI O 3/I0pDOBOM
oOpasze KU3HH M OEpeXKHbIM OTHOLIEHHUEM K OKpYXKalollell NpUpOAHON cpene.
[ToaToMy Hapsmy ¢ u3ydeHHEM OOIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'0 PAHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTpaMMe MO OMOJIOTHH YJIeJI€HO BHHUMAaHHE HCIIOIH30BAHUIO
MOJIYYCHHBIX 3HAHUU B MTOBCEIHEBHOM JKU3HU JUIsI PEIICHUS MTPUKIIAIHBIX 3a7a4, B
TOM 4YHCle: NPO(HUIAKTUKNA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEJIOBEKa, MEIHMKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OKpYy)Kalollled NPUPOJHOW cpele, aHaiaus3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENIBHOCTU 4YeJIOBEKa Ha COCTOSHHE IMPUPOJIHBIX MU
HCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro mpenmera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00ECIIeUeHUS
YCJIOBHM ISl pEIICHUS] OJTHOM U3 aKTyalIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraer (GopMupoBaHue Yy  0O0yYarolUXcCs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHEe cpemHero ooOmero o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (opMUpPOBaHUE y OOyYArONIMXCSI MPECTABICHUNA O
HAyYHOW KapTUHE MHpA, pacIIUpsieT U 000OIaeT 3HAHUA O KUBOU HpHUpoie, e
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOLUHU, CO3JAET
YCIOBHSI  JUISA:  TIO3HAHWS  3aKOHOB  JKUBOW  TNPHUPOIBLI,  (OPMHUPOBAHUS
(GyHKIIMOHATBPHOW TPaMOTHOCTH, HAaBBIKOB 30pPOBOTO W 0Oe3omacHOro oOpasa
YKU3HH, IKOJIOTUYECKOTO MBIIIUICHHS], IGHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHne OMOIOTHS UMEET TAK)Ke JIJIsl PEIICHHS BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpegHero  oomero  oOpa3oBaHus,  COIHAIU3ALUN
oOyuaroruxcs. M3ydyenne Omomoruu oOecreynBaeT yciaoBus st (opMUpOBaHUS
WHTEJICKTYalbHbIX, KOMMYHHMKAallMOHHBIX ¥  HMH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYPBI, CIIOCOOCTBYET HMHTErpanuu OWOJIOTMYECKUX 3HAHHHA C
MPEACTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHN
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O TpeIHA3HAYCHUH Y4eOHOTO IMpeaMeTa
«buomorus» COCTaBMIM OCHOBY IS ONpPENENeHUsS IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJCpKaHUs, TMPEACTaBICHHOr0O B IMporpamme II0
OHOJIOTHUH.

OT6op conmepkanusi ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3HUIMHA KyJIbTypocOOOpa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYarolurecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus oOOUIEH KYJIbTYpbl, OMNPEIEIAIONUE aJIeKBaTHOE IOBEACHHE
YeJIOBEKa B OKPY’KaroIIeHd MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B MOBCEIHEBHOM



KU3HU U MOpakTU4YecKou aesiteapHOCTU. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI CO/ICPIKaHMS, KOTOPbIE CIIy»aT OCHOBOM AJi1 (JOPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJOrMYECKOro 00pa30BaAHMUS.

CTpyKTypHpoBaHHE COACpX)aHUS y4yeOHOro Marepuajsa B MPOTpaMMe IO
OMOJIOTUM OCYIIECTBIEHO € YYETOM NPHOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX KMBOW MPUPOABL, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTIEHBI CIIEIYIOLINE COJEpKATEIbHbIE JINHUU: «bHOJOrHs Kak Hayka. MeToasl
HAay4YHOIro MNo3HaHus», «KneTka kak Ouonorudeckas cucremay, «OpraHuszM Kak
Oouonornueckas cucrema», «CucremMa M MHOroo0Opas3ue OpPraHUYecKOTO MHUPay,
«OBOJIFOLUS KUBOH NPUPOJB», « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH.

[lenp uszyuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOMIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIMOHAJIBHOU
OpraHu3aldyd >KUBBIX CHCTEM pa3HOrO paHra M NOpPUOOpPETEHUE YMEHUH
WCIIOJIb30BaTh ATU 3HAHMS I TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3TUUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTuxenue 1ied u3ydeHus: yueOHoro npeamera «buosiorus» Ha 6azoBoM
YpOBHE 00eCrieunBaeTCs PEIIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAaHUU O OHOJOTMYECKUX TEOPHSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMPABUIIAX, CIy>KAaIlUX OCHOBOM
s (OpMHUPOBAHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM pPa3HOT0 YPOBHSI OPraHU3alMHU, BBIIAIOIMIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCIICIOBAaHUSAX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIMXCS IO3HABATENbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJEH U TOJIXOJOB K M3YUYEHHUIO JKUBBIX CUCTEM
pPa3HOI0 YpOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydYarommxcs oOmmel KyJbTypbl, (YyHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SIBJICHUS OKPY’KAIOILIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbBITA, IOJYYEHHBIX MpHU
U3y4YEHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YarOMMXCAd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHf;



BOCTIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM YKUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS STHICCKUX
HOPM TPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAHHME IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOUN KYJIBTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B MTOBCEIHEBHOM XU3HU AJIs
OIICHKH TTOCJIC/ICTBHI CBOCH JESITEIIBHOCTH 110 OTHOIIEHUIO K OKPYIKAIOIIEH cpe/ie,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COONIIOACHWE MeEp NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ooOpaszoBaHusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS 0O0S3aTEIbHBIM YUEOHBIM IMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM yPOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoauTCs 67 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henemnio), B 11 kimacce — 34
yaca (1 yac B Hejiel0).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, (uiiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonorun B GOpMUPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MepeHue, KiaccuuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M X OPraHU3aNUsl.

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKu ), OMOC(EPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOH IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OalaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAsl, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonoruueckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiorudyeckue Kkatanuzatopel. CTpoeHue (QepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnemupuaHoct. KodepmeHnTsl. ButamuHbL.
OTnmnuns pepMEHTOB OT HEOPTAHUUECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckre GyHKIMM yTII€eBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobubie cBoiicTBa. buonornuyeckume ¢Qynkumu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUcIoT. Crpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >xuBass cuctema. OOmmue NpHU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moJiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OeJKa.

Tunel KJIETOK: dyKapuoTHuyeckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHUsI TpOKapuoTHYecKoN kieTku. Kierounas crenka Oaktepuii. CTpoeHHe
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOW U
IpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTE€HKA, MIITMKOKAIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa v pyHkiuu. [{utomnasma u eé
opraHouibl. OpHomeMOpannble opraHoubl kietku: OIIC, anmmapat [onbmxwy,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHUH, IUIACTUIBL.
[Ipoucxoknenne MUTOXOHIApWN u TacTua. Buael tumactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTHUKUA. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb», «brocunTes 0enka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sizipa KIETKN», «YTIEeBOAbD, «JIunmuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HAOMIOICHUM, H3MEPEHUH, SKCIEpPUMEHTOB, MHUKpPOIpENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble U NpakTUYecKue padoThbl:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaTIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OMHUCAHUEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIMS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W DHEPIHMH B MOHMMAHHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emie. BausHue yciaoBuii cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKA3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciierieHne BelIecTB, BBIICICHHE U
AKKyMYJUPOBAaHHE DJHEPrUd B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucnopogHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dhochopunupoBanue. D¢ hHEeKTUBHOCTH
HYHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHeTMdeckol uWH(OpMAnMM B KIETKE. | €HETHYECKHWU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunrtes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKHM3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMbIC
BUpycamu. Bupyc ummynozaedpunura yenoseka (BMY) — BozOyautens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIUs, peBepraza W  uHTerpasza. lIpodunakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHHIA.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«QHepretuueckuii oOMen», «Xmnoporact», «Porocunresy, «Ctpoenue JJHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKul Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u ku3HeHHbIH UK Bupyca CIIN]Ia,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anmnkanun «Yasoenue IHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHne KIeTKu», MoAenb cTpykTypbl JJTHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipouecchl, mpotekaromue B uHTepdaze. Perumkanus — peaxkuys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHUIBI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHMSI W  MHAUMBHUIYAJbHOIO  PAa3BUTHS
OpraHU3MOB.

Henenne knerkn — muto3. Cragum muro3a. IIpoueccsl, npoucxondmue Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOIOrnYeCcKuil CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

®opMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecrnosiaoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyccTBeHHOE KIOHHpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3a. IIpouecchl, MpOUCXOMSIINE HA CTaaUsAX Meio3a.
[loBenenne xpomocoM B Meio3e. KpoccuHrosep. buonormdyeckuii cMmbici U
3HAYEHHUE MeNo03a.

['ameTtorene3 — mnpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMaTOre€He3 M OBOIEHES3.
OcoOeHHOCTH CTpOeHHUs SUIEKJIEeTOK MU crepMaro3ouioB. OIUIoA0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, ractpyisiuus, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumsbl
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr um cxembl: «@DOpMbl pa3MHOKEHHS OPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpOeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukim», «Pemnmukanus JTHK», «Mutos»,
«Meriosy, «IIpsiMoe u HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MIeKONMUTAOIINX U
4eI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MMKPOCKOTI, MUKpOTIpenapaThbl «CniepmMaTo30uabl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MICKOMUTAIIEro», «KapuokuHe3 B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnapaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIpPENnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
1 SMOPHOJIOTHH B CTAHOBJIICHUH TEHETHUKH. BKiIag pOCCHUCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOolbl TEHETUKH (THUOPHUI0JIOTHYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHUsA. [ eHeTn4YecKass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHenem.
MonorubpuHoe CKpelluBaHue. 3aKOH €AUHO-00pa3usi THUOPUIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHMPOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yncrotel ramer. [1oHOE ¥ HEMOJHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
Mpu3HaKkoB.  lluToreHeTM4ecKue  OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBaHUS.
Ananu3upyoliee ckpeniuBanue. Mcnonp3oBaHue aHaIu3UPYIONIETro CKPEiBaHUs
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJJOBAaHHIO F'eHOB. HapylieHne cueruieHusi reHOB B Pe3yJbTare
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBL. ['omoramernele M rereporaMeTrHbie OpraHusmbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(DUKAIMOHHOW U3MEHYUBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASI KPUBAS.
Hopma peakumu npuszHaka. KonuyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU M UX
HopMa peakuuu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBEKA: TeHeaJIOrMUEeCKUM, OJIM3HEIOBRIN, TUTOTCHETUYECKHI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOUIBIO
[11P-ananu3a. HacneacTtBennble 3a0o0jeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIE3HH C HACJEACTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEAUITMHCKON
TeHETHKH B MIPEJAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00I€BaHNI YEIOBEKa.

JlemoHcTpanum:

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

Tabmuuprt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHME U €r0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehos3y,
«B3anMonencTBue AJUICNBHBIX TE€HOB», «l'eHeTudueckue KapTbl pacCTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KaprhoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAs! U3MEHYUBOCTDY.

O6opynoBanue: Mojaenu-anmnkanun «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKpPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTauuu
(bOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHas pabora No 5. «V3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
ITIOCTPOECHUE BApUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOMY.

Jlabopatopuas pabora Ne 7. «AHamM3 MyTanuid y JIpo30(QHIbl HA TOTOBBIX
MHKpOITpernaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuysi Kak Hayka M IpoLECC. 3apOKICHUE CEJIEKUUU U JOMECTUKALIUS.
Yuenue H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl NpOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBBIM U MHAUBUIYAJTbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIllEHKAa 3KcTepbepa. bInM3KopoacTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUAMHT.
Otpanénnas rtulOpuausauus M €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJYyYEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIUMU PACTEHHUM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3ganus pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KinonupoBanue BBICOKOIPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITudeckue  npodimembl. [MO  —  reHeTHYeCcKH
MOIU(MUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmuupbr u cxembl: kKapta «lIeHTpbI NPOUCXOXKACHHUS U MHOTOOOpa3Hs
KYJIbTYPHBIX pacTeHui», «[lopoabl ToOMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[lomumnongus», «OO0BeKTHI OWoTEexHONOTHNY, «KileTouHbIe KyNbTYpHI U
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIJIONO0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOJbl W JOCTHKEHHUS CEJIEKIUMU PACTEHUM H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOLUOHHAS
Teopust U €€ MecTo B OUONOrMU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTMH U APYTUX HaYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBO U paznuuue GpayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
PYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTeld Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONpeaenEHHas M3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomyJNsIIMOHHBIE BOJHBI U Jpeid
reHoB. M3oms1us U Murparusi.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
PUCIIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U UIHO-aAaANTALMH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napajuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHBIX NpelnkoB. IIporpeccupyronas
crenuanu3anusa. AIanTUBHAs panalysl.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuein, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emie, «3apoabIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OoppObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOr0o00pa3ue COpTOB pacTEHUI,
«MuorooOpazue  mopon  KuBOTHBIX»,  «[lomymsmuwmy,  «MyTanuoHnHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Hanoanantamumny, «OOmas aereHepanusy,
«/IBmkymue cunbl 3Bosrouun», «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHUE», « IKOJIOTHUECKOE BUI000Pa30BAHUE).

OO6opynoBaHMe: KOJUIEKIIMST HACEKOMBIX C Pa3IMUYHBIMU TUIIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABIEHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHuE TOJTOBHOIO MO3Tra HO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koiuiekius «DoOpMbI COXpPaHHOCTH
HMCKOIIA€MbIX JKMBOTHBIX M pacTeHUN», Mojenp ammmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapaTt «/po3oduna» (HopMma, myTanuu (OpMbI KPbUILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TIPEICTABICHHUS O 3apOXKICHUU XKWU3HU. HaydHble TUIIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuMHYecKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCMEPUMEHTATBbHOE OATBEPKICHUE XUMUUYECKON 3BOMIOIMU. HavanbHble 3Tarb
ounonornyeckoi »Bomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIIOIUA.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ TmepuoAbl: KEMOPHUMCKHM,
OPJIOBUKCKHH, CUITyPUNUCKUN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3oickass »pa W €€ mNepuoAbl: MaJICOr€HOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KiIUMaTa U reoJIOrMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHNE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCKOro MHUpa Kak oTpaxkeHue dBoionud. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHUS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. Pa3Burue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeka. Meroasl u3ydeHHsl aHTpororesesa. (CxoacrBa u
pa3Iuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTb UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH 00pa3 >KHU3HH,
U3TrOTOBIIEHUE OPYIUH TPpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek npsaMoxonsamuii, YenoBek HeaHAepTalIbCKuM, YenoBek
pasyMmHbIii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioOMJHAs  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupbr u cxembl: «Bo3HukHoBeHUEe CoJIHEUHOUN cuctembl», «Pa3BuTue
opranudeckoro Mupay», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHass CHCTEMa OPraHUYECKOIO MHPAY,
«CpaBHEHHE aHAaTOMHYECKHX 4YEpT CTPOCHHS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMUYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YelnoBeKay, «lpeBHenmmue roam», «pesHue moau», «llepsbie
COBPEMEHHBIE JTIOU», «HeroBeuecKkue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEAHJEPTajblla, KPOMAHBOHIIA), CIEIKH WU
M300pKEHUSI KAMEHHBIX OpYyJIud TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckass Tabnauna, KoJulekuus «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
KUBOTHBIX B KOJUICKIUSIX).



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WIN KpaeBEeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaInas cpeaa.

DKoJIOTHus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKUX
UCCJIEI0BAaHUA. DKOJIOIrMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3YyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIC. JIeHCTBHE HSKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIUs, XUIHUYECTBO, cUMOK03 U ero ¢opmel. [lapasutusm, koonepaus,
MyTyalau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHUE OWOTHYECKUX B3aUMOJCHCTBUIN JUIS CYIICCTBOBAHUS
OpPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonmyssiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIUUN: YUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxembl: kapta «I[Ipupogubie 30HbI 3emuny, «Cpeapl oOUTaHUS
opranu3moBy, «®Doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTH oMy sy nHQy30puu-TyPenbkny, «lumessie menm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckue 0coOOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTEHHUID.

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BUIOBas,
MPOCTpaHCTBEHHas, Tpodudueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
ouoreHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoreHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYIIECHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIeBble 1LI€M U CETH.
OcCHOBHBIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHS. DKOJIOTUYECKHUE
nupamMuzibl: MPOIYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOWMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOAIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpaszue kak (akTop ycroilunBoctd 3KocucreM. CoxpaHeHHe
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoObeHHOCTH OMocdepbl Kak
rJ100aIbHOM 3KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCcME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB u OMOTCOXUMUYECKHE IMKIIBI JIEMEHTOB (yIaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6uochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orochepe.
['moGanbpHbIE IKOJIOTHYECKUE TTPOOIIEMBL.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTBRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBICHUS] TPUPOJHBIMU pecypcaMd M HX HUCMOJb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmiecTBay, «llemn nuTanusy, «IKOJOTUYECKAS] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro  Jjeca», «buomenos BomoéMa», «Arpouenos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa  NOPUPOLY», «BaxkHeWIME HCTOYHUKHU
3arpsi3HEHHs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIIas cocTaBisiolas
onochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaZIMOAKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmankanus «TUnuuHble OHOLEHO3bD», Tepbapuii
«PacturenbHbIe COOOIIECTBaY, KOIUICKINH «bHolieHo3», «Bpenurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuM U KOJUJIGKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAMJIEKANIUE K Pa3HBIM 3KOJOTMYECKHM TpylnaMm OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paxKeHUsT OXpPaHIEMbIX BHJIOB
pPacCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOEHMs OOyyarolMMHUCA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpaXXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEIENICHNI0, HaJu4yhue MOTHBalMM K  OOy4YeHHi0  OHOJoruw,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS NpeameTa «buonorus» QOCTUTaroTCs B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MPOLIECCaM CAaMOIIO3HAHMS, CAaMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTAPIIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHaNIbHOrO Hapoaa Poccuiickoir Penepanuu, Opupoae U
OKPYIKaroIIEH CpeLE.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JICITEILHOCTH B MPOIIECCE PEean3alii OCHOBHBIX HAIpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEITEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIBHOTO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB TMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICINIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHEe OWOJOTMH, TMOHUMAaHUS 3HAYEHUs OWOJOTMM B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

ujelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIYXKEHMIO M 3amure (OTeuecTBa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKECHHIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO0 0J1ArOMOJTyYHUs:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJl U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYaJIbHOTO M  KOJUIGKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB W OIIGHKM WX BO3MOXKHBIX ITOCJICACTBUE  JJIs
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
peIIeHHS;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HAHMSIT M YMEHUS TMPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWI  TOBEJAEHUS B IPUPOJIE,
HAIMpPaBJICHHBIX HA COXpPAaHCHUE PABHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMUYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON EATEIbHOCTH SKOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYpPbl Kak CpEICTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE ClHeuuPUKU OHOJOTMM KaK HayKd, OCO3HAaHUSA €€ poJu B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JAaHUU LIEIIOCTHOTO
MpeaCTaBlIeHuss 00 OKpYXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOIIEeCTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHSA PAa3BUTHUA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pelIaTh pPECypcHble MOPOOJEMBbl  Pa3BUTHS
YeJIOBEUYECTBA, TIOMCKA MyTeH BBIXO/Ia U3 II00ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMM B IEJAX
MOBBIIICHUS OO0IIEH KyJIbTYphbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
MIPU U3YUYEHUU OUOJIOTUH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh MOJy4YaeMble 3HAHUS MJIs aHalId3a |
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelIeHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTb K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHHU C KUZHEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYarOIIMUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCleIOBaHUE,  HaOJMIOJEHHE, HU3MEpPEHUEe, OSKCIHEPUMEHT U JIPYTrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue (GyHKIIMOHATIBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEILHON U COIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTpaMMbl CPEIHET0 OOIIero
00pa3oBaHUs TOJKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3za, cuHTE3a, CpaBHEHMUS, Kilaccupukanuu, o000IIEHUs), pAaCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBLACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C JJPYTUMH TOHATHUSIMH ),

OMpEeNeNATh 1N JACATEIbHOCTH, 3ajJaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABJICHHBIMHU 1EJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKABOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS] B PACCMATPUBAEMBIX
SABJICHUSAX, (OPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHWUW B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4E€TOM aHalM3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUATbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs TPAKTUYECKUX 3a]1a4, PUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIPETAlHH, MPeoOpa3oBaHUI0 W TPUMEHEHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIbHON
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHl NJisl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTphbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TIOUCK TIEpeHOca CPEACTB M CIOCO00B
JeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3ZHEICATCIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh NIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTepHeTe), aHaIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

bopMyITUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTMYHBIE METOJbI MPU TIOUCKE U
orbope Ouosornueckor MHMOpPMaLMKM, HEOOXOAUMOM JIJIsl BHITIOJIHEHUS yYEOHBIX
3ajadq;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oounosiornyeckor nHpopmaruu (CxeMbl, Tpauku, AUarpaMMbl, TaOJIUIbI, PUCYHKU
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ovonornyeckor HHPOpMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y9aCTBOBATH
B JMAJIOTE€ MWW IUCKYCCHH TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHUS, TIOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCTOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWUBUIYAJTLHON
pabOThI IPH pelIeHUH OUOIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/JI0T0 WieHa KOJIJICKTHBA;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICMCTBUS II0 €€ JOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa W KaXJOT0 yYaCTHUKA KOMAaHIBl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKONU 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX JEHCTBHSIX W MOCTYMKAax MO OTHOILICHHUIO K >KHUBOHU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4e€OHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a peIIECHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTElIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTATOB U
OCHOBAHMI, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
JEATEIIbHOCTH;

3) npuHsTHE CeOS M APYTUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATDBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienudpuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalusiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABIICHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeameta «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBass OpraHu3alsl KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLNA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOouHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYJsIpHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTYpHbIX pacteHuit H. M. BaBuioBa), onpeaensiTh rpaHuUllbl
WX IPUMEHHUMOCTH K KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX NOHITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEeMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, IS NPHUHATHUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 30pPOBBS
OKPY>KaIOIIUX JIIOIeH, COOII0OIEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ovonoruu U OMOTEXHOJOTMH Ui palMOHAJIBHOIO
PUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
JUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJeIOBaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MPEJICKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTUYECKHE PAaOOTHI, COOIOIAThH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
pa3IMUYHBIX UCTOYHUKOB (CpEeACTBa MacCcOBOW MH(pOpMalLMU, HAyYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeAHUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMoJOrnYecKyro MHPOpPMAaIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI ydueOHOro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJAEpKaHHUE OHUOJIOIMYECKUX TEPMHHOB M IMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, dBOIIOLUS, ABIKYIIHE CUIbl ((haKTOPBI) IBOJIIOLINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYECKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHHE Wu3jaraTh OHOJOTMYECKHEe TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBanus riaBHbIX HaIpaBiICHUH U
nyteit 3Bomonuu A. H. CeepiioBa, yueHust o ouocepe B. 1. Bepnaackoro),
OTIPEAETATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECAyEMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BUJOB, TMOMYJSIHUA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOlIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pPA30BaHMS, MPHUCTIOCOOIECHHOCTH
OpPraHU3MOB, JIUCTBHS JKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIECTB M IIOTOKA SHEPIHMH B SKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY KaIOILKX J0JEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpee, MOHMMaHWe HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /1711 palliOHAILHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE pelaTh dJIEeMEHTapHbIe OMOJOTUYECKHUE 3a/layl, COCTAaBJISATh CXEMBbI
NepeHoca BEIeCTB U SHEPTUU B dKOcHCTeMaxX (LIeNU MTUTaHus);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYECKHe padoThl, COOJ0ATh
npaBuia npu padbore ¢ yueOHbIM U TaOOpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMAIIMK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMUS,
00001128 6MOJIOTHUYECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrpoabusie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
0,5 .
buonorus xax Hayxa 2 ' 05 https://m.edso0.ru/7f41c292
JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
P t https://m.edsoo.ru/7f41c292
XUMHUYECKU COCTAaB M CTPOCHHUE KIICTKH 8 1 bubmmorexa [JOK
P https://m.edso0.ru/7f41c292
bu6moreka [IOK
0,5
JKHSHEACATENEHOCTS KICTKH ! https://m.edsoo.ru/7f41c292
Pa3zMHOXEeHNE U MHIUBUAYAIBHOE PA3BUTHE 4 1 bubnuorexa [JOK
OpPraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M K3BMEHYUBOCTD 8 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3smMoB. OCHOBBI 4 1 bubnuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4


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

11 KITACC

HanmeHoBaHMe pa3jeioB U TeM
NporpamMMbl

Ne i/

DBOJOLMOHHAA OUOIOT U

BoO3HHKHOBEHHE U pa3BUTHE KU3HU Ha
3emiie

OpranusMsbl U OKpy»Karouias cpeaa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

10

11

34

KoHTpoJbHbIe
padoTsbI

0,5

0,5

IIpakTH4eckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoaunvecTBo JlesiTenbHOCTD yUUTENS C yUeTOM paboueit
ara
Ne T 4acos A MIPOrpaMMbl BOCITUTAHUS
eMa ypoka usyde
n/n P Bee Y4¢ s0p
II/P Hus#
ro K/P
bubnuorexa ® YCTaHABIIMBATh JOBEPUTEIbHBIE OTHOLICHHS
HOK MEXTy YIUTEIIeM U 00yJaroMHUCS,
1 https://m.edsoo.r CIOCOOCTBYIOLINX [TO3UTUBHOMY BOCHPUSATHIO
buonorus B cucreme Hayk 1 .

Hen u/863e6122 y4yaluMucs TpeOoBaHUN U MPOCKO yUUTENsS
https:/m.edsoo.r e mMOOyXaaTh 00yJaOIIUXCS COOITIOIATh HA
u/863e632a ypOKe 0OLIeTIPUHSTHIE HOPMBI TOBEICHHS,

MeTOo/IbI TO3HAHHS HKHBOI npaBuiIa OOIICHUS CO CTAPIIUMU (YUUTEIIEM )
npupojbl. [IpakTuueckas padbora Bubaroreka 1 cgep CTHHKaMH (06yTaromumMucs)
® TOOYX1aTh XCSI Th H
Ne 1 «Mcnione3oBanue 2 LIOK obysxnath 00y1atoy CU cobaroza a
1 0.5 YPOKE IPHHIUIBI y4eOHON AUCIUIUINHBI U
pa3IMYHBIX METOAOB IIpU HEX https://m.edsoo.r
caMOoOpraHu3auu
W3YYCHUHU OMOJIOTUYECKHUX u/863e6122
® [IPHUBJIEKATh BHUMaHHUE 00YJaIOIINXCS K
00BEKTOBY
LIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha ypOKe
SIBJICHUM, TIOHSITUM, TPUEMOB
e [IpHUBJIEKaTh BHUMaHHUE 00y4aoIuXCsl K
o0cyx/1aeMoii Ha ypoke HH(pOpMaIHH,
T BubIHoTeKA aIgTI/IBI/IBaHI/II/I [I03HABATEJIbHOM 1€ATEIbHOCTU
) oOyuaromuxcs
IIPOLIECCHI U X U3YyUYECHUE 1 0,5 3 HOK S 0
. ® OpraHU30BBIBATH I 00YUAIOIIUXCS
' HeJl https://m.edsoo.r p ! yHaiort

CraproBasi ITMATHOCTHKA

u/863e6564

CHUTYaIMii KOHTPOJISL M OLIEHKH (KaK y4eOHBIX
I[OCTI/DKCHI/II\/'I OTMCTKaMH, TaK 1 MOPAJIbHBIX,
HPaBCTBEHHBIX, IPAYKITAHCKUI IOCTYIKOB)

® OpPraHM30BBIBATh B paMKax ypOKa MOOIPEHHE
y4eOHOI/COIMaIbHON YCIEITHOCTH


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

® ONUPATHCS HA HKU3HEHHBIH ONBIT
00yJaronmxcsi ¢ y4eTOM BOCTIMTATEIIbHBIX
0a30BbIX HalMOHaANIBbHBIX LeHHOcTel (BHLY)

® aKI[EHTUPOBATh BHUMAHUE 00YyYaOLINXCS HA
HPaBCTBEHHBIX MPOOIEMax, CBI3aHHBIX C
HAYYHBIMH OTKPBITHSMH, H3YYCHHBIMU HA
ypoKe

® BOCIUTBIBATh Y 00YYarOIUXCs YyBCTBO
YBaKEHUS K )KU3HU IPYTUX JIOACH U )KU3HU
BOOOIIIE

® pPa3BHUBaTh y 00yUarOIIMUXCsl TO3HABATEIbHYIO
aKTUBHOCTb, CAMOCTOSATEIBHOCTB,
WHUIMATUBY, TBOPUECKUE CIIOCOOHOCTH

® YYUTHIBATh KYJIbTYpHBIC PA3IHIUS
o0yuarouuxcsl, MoJIOBO3PACTHBIX U
MHMBUAYAJIBHBIX OCOOEHHOCTEH

® C03/1aBaTh JJOBEPUTEIbHBIN ICUXOJIOTNYECKUN
KJIMMAT B KJIACCE BO BPEMs ypoKa

e o01IaTHCS ¢ 0OyUaromMUMucs (B Auajore),
MPU3HABATH MX JIOCTOMHCTBA, IOHUMATh
NPUHUMATh UX

bubmorexa ® YCTaHABIIMBATh IOBEPUTEIIHLHBIC OTHOIICHUS
XUMHUECKUH COCTAB KIIETKH. 1 4 LIOK MEXy YYUTEIEM U 00yJaromuMucs,
Bopa u muHepanbHbI€ COMU HEJl https://m.edsoo.r CIIOCOOCTBYIOIIMX TO3UTHBHOMY BOCIPHSITHIO
u/863e674¢e y4yamuMucs TpeOoBaHUN U TPOCKO yuuTesns
Bubmorexa ¢ 1100y /1aTh 00yJaroIUXCcsl COOM0IaTh Ha
Benxu, CocTas 1 CTpoelHe 5 10K YpOKe OOIIETIPUHSTHIE HOPMBI TTOBEICHHS,
1 npaBuia OOIIEHUS CO CTapIIUMU (YUUTETIEM)
0enKoB HeJl https://m.edsoo.r CBepCTHUKAMH (06YHJaIOMHMECH)
u/863e6b72 e MOOYX1aTh 00YJarOMUXCs COOTI0IATh Ha
depMeHThl — OHOJIOTHYECKHE 1 05 6 bubnnoreka YpOK€ IPUHLIUIBI Y4eOHOM TUCIUIUINHBI U

KaranuzaTopsl. JlabopaTopHas HeJ HOK CaMOOpraHu3alu


https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

pabota Ne 1 «M3yuenue
KaTaJIMTUYECKONW aKTUBHOCTH
(hepmMeHTOB (Ha mpumepe
aMuJIa3bl WM KaTajlas3bl)»

YriaeBoasl. JIunuasl

Hyxneunosbie kucinorsl. ATD

HCTOpHH U MCTOAbI U3YUYCHUS
knetku. Kiierounas TCOpHUA

Kietka xak nemoctHas sKuBas
cucTeMa

CtpoeHune 3yKapuoTHYECKOM
kietkd. JlabopaTopHas pabora
No 2 «M3yuyenue ctpoeHust
KJIETOK PaCTeHHI, )KUBOTHBIX,
rpubOB U OakTepuii Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIHCaHUE

OOMeH BELIECTB UIN
MeTadOIIN3M

0.5

HCI

HET

HCI

10
HEJl

11
HEJl

12
HEJ

https://m.edsoo.r
u/863e6h72

bubnuoreka
HOK
https://m.edsoo.r
u/863e6870

Bbubnnoreka
HOK
https://m.edsoo.r
u/863e6d5c

bubnnoreka
HOK
https://m.edsoo.r
u/863e6e88

bubnnoreka
HOK
https://m.edsoo.r
u/863e6ff0
https://m.edsoo.r
u/863e716¢

bubmmoreka
1HOK
https://m.edsoo.r

e [IpUBJIEKaTh BHUMaHHUE 00yJaromuxcs K
00cyxaaemMoit Ha ypoke HH(POpPMAIIHH,
AKTUBHU3AIMH [TO3HABATEIBHOM JEATEILHOCTH
00yJaronuxcst

® BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JeSTeIbHOCTH 00YUaIOIIMXCSI CO CJIOBECHON
(3HAKOBOI) OCHOBOM: CaMOCTOSITEIbHAS
pabota ¢ yueOHUKOM, paboTa C Hay4HO-
MOIYJISIPHOM TUTEpaTypoil, oTO0p U
CpaBHEHHE MaTepHalla M0 HECKOIbKUM
HCTOYHUKAM

® pPEATN30BHIBATH BOCIIUTATEIbHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
JIeATEIFHOCTH O0YYaIOIINXCS CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: CHCTEMAaTHU3aIIH
y4eOHOTO MaTepuaia

® OPraHU30BBIBATH JJIS1 OOYUAIOIINXCS
CUTYallMi KOHTPOJISI U OLIEHKHU (KaK y4eOHBIX
JOCTHKEHHUI OTMETKaMH, TaK U MOPAJIbHBIX,
HPaBCTBEHHBIX, TPAKJAHCKUN IOCTYIIKOB)

® OpPraHM30BBIBATH B paMKaX ypoKa MOOIIPEHHE
yueOHOI/COIUaIbHON YCIIEIITHOCTH

® OpPraHM30BBIBATH MHIMBHUIyaIbHYIO y4eOHYIO
JeSITeIbHOCTD

® BOCIIUTHIBATH Y O0YYAIOIINXCS TYBCTBO
YBa)KEHUS K JKU3HU JIPYTUX JIIOJeH U )KU3HU
BOOOIIIE

® aKIIEHTHPOBATh BHUMAaHUE 00yJarONINXCs Ha
HPaBCTBEHHBIX MPOOJIEMax, CBA3aHHBIX C
HAaYYHBIMHU OTKPBITHSIMU, H3YYEHHBIMU Ha
ypOKe

® pa3BUBaTh y 00YUYAIONIMXCS T0O3HABATEIbHYIO
aKTHBHOCTH, CAMOCTOSITEIIEHOCTD,


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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

u/863e766¢

bubnuoreka
13
13 ®dotocuHTE3. XEMOCHHTE3 HOK
HET https://m.edsoo.r
u/863e7c98
. bubnuoreka
DHepreTUYecKuii 0OMeH.
14 KonTtpoJsbnas padora 3a 1 0,5 14 HOK
HEJ https://m.edsoo.r
noayrome u/863e7aae
JKHU3HEeHHbIN UK KIETKHU.
[enenue knetku. MuTos. bubnuoTeka
15 JlaboparopHast pabota Ne 3 05 15 LIOK
«HaOmronenre MuTo3a B KIIETKax ' HEJ https://m.edsoo.r
KOHYHKA KOpeIlIKa JIyKa Ha u/863e7dc4
TOTOBBIX MUKpPOIIpenapaTax»
bubnuoreka
16 Buocunres 6eaka. Peakius 16 LIOK
MaTpUYHOI'O CHHTE3a HeJ https://m.edso00.r
u/863e796e
Bbubnnoreka
17
17 Tpancnsmnus — OnocuHTe3 OeKa HOK
HEJ https://m.edsoo.r
u/863e796e
bubnuoreka
18 Hexnerounsie popMbl )KU3HU — 18 LIOK
BUPYCBI HeJ https://m.edso00.r
u/863e7540
bubnnoreka
®opMbl pa3MHOKEHUS 19
19 HOK
OpraHU3MOB HEl

https://m.edsoo.r

WHUIMATHBY, TBOPUYECKHE CIIOCOOHOCTH

® YUUTBIBATh KYJIBTYPHBIC Pa3IAUMS
00yyaromuxcs, M0JI0BO3PACTHBIX U
WHIUBUTYATBHBIX 0COOEHHOCTEH

® CO3JaBaTh JIOBEPUTEIbHBIN MCUXOJIOTHUYECKUN
KIIUMaT B KJIacce BO BpeMs ypoKa

e 00MaTHCS ¢ O0yJarommMMucs (B AUaore),
MIPU3HABaTh UX JOCTOMHCTBA, IOHUMATh U
MPUHUMATD UX

® pEaM30BLIBATh HA YPOKAaX MOTUBUPYIOIINN
MOTEHIIMA FOMOpa, pa3psHKaTh HANIPSHKCHHYIO
00CTaHOBKY B KJ1acce


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

u/863e81b6
https://m.edsoo.r

u/863e831e
bubanoreka
20 Meiios 20 HOK
HEen https://m.edsoo.r
u/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
bubmmoreka
O11010TBOpEHHE.
21 LIOK
21 JlaGopatopHas pabota Ne 4 0.5
Hex https://m.edsoo.r
«3ydeHne cTpoeHUs MOJIOBBIX 1/363681b6
KJIETOK Ha T'OTOBBIX
MUKpOIIpenapaTax»
Bubaunoreka
29 WHauBHoyalbHOE PA3BUTHE 22 LIOK
OpPTraHnu3MOB HEl https://m.edsoo.r
u/863e8436
Bbubanoreka
I'enernka — Hayka o
23 LHOK
23 HACJIEICTBEHHOCTH U
Hen https://m.edsoo.r
A3MEHYUBOCTHU /86368612
bubanoreka
3aKOHOMEPHOCTHU HACJIEIOBAHUS
24 OpPU3HAKOB. MOHOTUOPUIHOE 24 HOK
p ’ P HELX https://m.edsoo.r
CKpCIIMBAHHC u/863e8878
bubanoreka
JurubpuaHoe cKkpelBaHue.
25 LHOK
25 3aKoH HE3aBUCUMOTO
Hen https://m.edsoo.r

HacCJICOOBAaHUS IIPU3HAKOB

u/863e89a4

® YCTaHABIIMBAThH JOBEPUTEIILHBIC OTHOIICHUS
MEX/1y YUUTENeM U 00yJarouuMucs,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIIPUSATHIO
yYaImuMHKCs TpeOOBaHUN U TPOCHO YUHUTEIIS

¢ 1100YX/1aTh OOyUaroIuxcs coOI0aaTh Ha
ypOKe OOMICTIPUHATHIC HOPMBI TIOBEICHUS,
npaBuia OOIIEHUS CO CTapIIUMU (YUUTETIEM)
U CBEPCTHUKAMHU (00y4arOLIMUCS)

e MOOYXaTh 00yJarOMUXCsl COOTI0IATh Ha
YpOKEe MPHUHIIUIIBI YIeOHOUW TUCITUTUINHBI 1
caMOOpraHu3aluu

® [IPUBJICKATh BHUMAHHE O0YJAFOIINXCS K
o0cyxaaemMoii Ha ypoke uHpopmanmu,


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
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

26

27

28

29

30

31

CuemieHHOE HacIe10BaHUE
npu3HakoB. JJabopaTopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHTHOTO H
JUTUOPUTHOTO CKPEUIUBAHUS Y
Ipo30(HIIBI HA TOTOBBIX
MUKpOIIpenapaTax»

I'enetuka nosna. Hacnenosanue
HpI/ISHaKOB, CICIIJICHHBIX C
[IOJIOM

MN3MEeHYNBOCTB.
Henacnencreennas
M3MEHYMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOAU(PHUKAITIOHHOM
MU3MEHYMBOCTHU, IOCTPOEHUE
BapHallMOHHOTO psja U
BapUALIMOHHON KPUBOI»

HacnenctBenHast U3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTanuil y 1po30Qpuiisl
Ha TOTOBBIX MUKPOITpETIapaTaxy

I'enetuxa YeJIOBEKa.
[IpakTnueckass pabora Ne 2.
«CocTaBienue u aHaIu3

POAOCIOBHBIX YCIOBCKA.

CCJ’IGKHI/IH KaK HayKa 1 ITponecc

0.5

0.5

0.5

0,5

26
HET

27
HEJl

28
HEJl

29
HEJl

30

HET

31
HET

bubnnoreka
1HOK
https://m.edsoo.r
u/863e8c60

bubnnoreka
HOK
https://m.edsoo.r
u/863e8c60

bubnuoreka
1HOK
https://m.edsoo.r
u/863e8efe

bubnunoreka
HOK
https://m.edsoo.r
u/863e8efe

Bbubnuoreka
HOK
https://m.edsoo.r
u/863e8d78

Bbubanoreka
LHOK

aKTHBH3AIMU TI03HABATEIILHON ACSITEIBHOCTH
0o0ydJaronmxcst

® BO3MOXHOCTH B Pa3IUYHBIX BHIAX
JEeSITeTHHOCTH 00YUJaIOIIUXCSI CO CJIOBECHOM
(3HaKOBOM) OCHOBOM: CaMOCTOSITEIbHAS
pabota ¢ yueOHHUKOM, paboTa ¢ HAy4IHO-
HOIYJISIPHOM JTUTEPaTypOii, 0TOOp U
CpaBHEHME MaTepuaja o HECKOJIbKUM
UCTOYHUKAM

® pEaM30BLIBATh BOCTIUTATEIBHbBIE
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JeSTeIbHOCTH 00YUaIOIIMXCSI CO CJIOBECHON
(3HAKOBOI) OCHOBOM: CHCTEMaTH3aLIUS
yueOHOro MaTepuaa

® OpPraHU30BBIBATH ISl 0OYYAIOLIHXCS
CUTYallMil KOHTPOJIS U OLIEHKH (KaK y4eOHBIX
JTOCTHKEHUI OTMETKAMH, TaK U MOPAJIbHBIX,
HPABCTBEHHBIX, TPAXAAHCKHM MOCTYIKOB)

® OpraHU30BBIBATh B paMKax ypOKa MOOLIPEHHE
yueOHOI/conranbHON YCIeIHOCTH

® OpPraHM30BBIBATH HHINBUIYAIBHYIO yUCOHYIO
JeSITENIbHOCTD

® BOCIIUTHIBATH y 00YYAIOIIUXCS YYBCTBO
YBaKCHHS K JKU3HU JPYTUX JIFOJIEH U )KU3HH
BOOOIIIE

® AaKIICHTUPOBATh BHUMAaHHE O0yUaIoIUXCsl Ha
HPaBCTBEHHBIX MPOOJIEMax, CBSI3aHHBIX C
HAyYHBIMHU OTKPBITUSIMU, H3y4YEHHBIMU Ha
ypOKe

® pa3BUBATh Y 00YYAIONIMXCS TO3HABATENbHYIO
aKTHBHOCTbH, CAMOCTOSTEIILHOCTB,
WHUIMATUBY, TBOPUYECKHE CIIOCOOHOCTH

® YUUTHIBaTh KYJbTYpPHBIE Pa3INyuUs



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

https://m.edsoo.r = oGy4arommxcs, HOJIOBO3PACTHBIX U

u/863e9214 WHIUBUIYATbHBIX 0COOEHHOCTEH
Bubmmorexa ® C03/1aBaTh JJOBEPUTEILHBIN IICUXOIOTNIECKHUI
MeTOIbl ¥ IOCTHKEHHUS 1LIOK KJIUMAT B KJIACCE BO BPEMs YPOKa
2 CeseKLMH PacTeHH i 1 . 32 https://m.edsoo.r 001maTees ¢ 00yJyaromuMKcs (B IUAJIOTE),
JKUBOTHBIX. BIOTEXHOIOTHS Kak HEX u/863e9214 TIpH3HABATE MX JJOCTOMHCTRA, OHUMATE U
T MPUHUMATh UX
OTpaciib IPOU3BOACTRA https://m.edsoo.r |, pean30BBIBATh HA YPOKAX MOTUBHP YOI
u/B63e9336 MOTEHIHAN FOMOpPa, pa3psiKaTh HAPSHKEHHYIO
Okckypcusi «OCHOBHBIE METOJbI U 00CTAaHOBKY B KIIacce
JOCTIKEHUSI CEJICKIIUU PACTCHUM
U JKUBOTHBIX (HA CEJIEKIIMOHHYIO
33 CTaHIUIO, HJ'ICMCHHV}/IO bepmy, 1 33
COPTOUCHBITATENIbHBIA yYacTOK, B HeJ
TENJIMYHOC XO3SIHCTBO,
mabopaTopuio arpoyHUBEpCHUTETa
WJIM HAYYHOTO LEHTPA)».
34 IIpomeskyTOUYHAs aTTecTAMSA B 1 34
(opme KOHTPOILHOM PadOTHI HEJ
OBUIEE KOJIMYECTBO YACOB I10 34 45
'

[TPOT'PAMME


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

11 KITACC

KoanyecTBo 4acoB  Jlara
Tema ypoka B uzyye JOP
yp “r ke mep OF
0 HUA

DBOJIIOLMS U METOJIbI €€
n3zydenus Mcropus 1 bubnuoreka [IOK
pa3BUTHUA 1 e https://m.edsoo.ru/8
MpeACTaBICHUHN 00 A 63ea20e
IBOJTIOTIAH
Muxkpo3Boronus. 5 bubnnorexa [JOK
BxoaHasi KOHTpPOJIbHAA 1 0,5 https://m.edso0.ru/8
pa6ora Hea 63e9570
[Homynsauus kak
JJIEMEHTapHAas eIUHUIA
BUIa U DBOJTFOLIMH. 3 bubmuorexa [JOK
JIaGoparopHas paboTa 1 e https://m.edsoo.ru/8
Ne 1 «CpaBHenue Bu0B 4 63e9cle
1o Mopdoaoruyeckomy
KPUTEPHUIO»
JIBUXKYIIIHE CUJTTBI 4 bubnnorexa [HOK
(onmemeHTapHBIC 1 0.5 e https://m.edsoo.ru/8
(haKTOPBI) IBOTFOIHH 8 63e99c6
EctectBennslit oT00p 1 5 bubmorexa HOK

o 1 https://m.edsoo.ru/8
ero Gopmsl Hel 6309dad
PesynbTats! 3Boatonuu: 5 bubnnorexa [JOK
MPUCTIOCOOICHHOCTh 1 0.5 . https://m.edsoo.ru/8

HCI

OpraHu3MoOB U

63e9ed0

JlesATeIbHOCTh YUUTENS C YIEeTOM padoueit
IIPOrpaMMBbl BOCITUTAHUSA

® YCTaHaBJIMBATh JOBCPHUTCIbHBIC OTHOILICHWA

MEXIy YIUTENEeM U 00yJaroiuMHICs,
CITOCOOCTBYIOIINUX TTO3UTHBHOMY
BOCHPUATHIO yYalTUMUCS TpeOOBaHUN U
pOCKO yuuTens

moOyXaaTh OOYJAKOIIMXCS COOIOAATh Ha
ypOKe OOIICTIPUHSATHIC HOPMBI TIOBEICHUS,
MpaBuiia OOIIEHHSI CO CTAPIIUMHU (yUUTEIIEM)
¥ CBEPCTHHUKAaMU (0Oy4JaOLIIMHUCH)
noOyXaTh 00yUYaroNIXCcsl COOMI0AATh Ha
ypOKe MPUHILIUIBI Y4eOHOM TUCIUTUINHBI U
caMOoOpraHu3aluu

MIPHUBJICKATh BHUMaHUE 00yUJaIOIUXCS K
o0cyxaaemMoii Ha ypoke uHpopmanmu,
aAKTUBU3AIMY TTO3HABATEIIEHOMN EATETHHOCTH
o0OyJarmuxcs

BO3MOXXHOCTH B Pa3JIUYHbIX BUJAX
JEeSITeTbHOCTH 00YUYaIOIIMXCSI CO CJIOBECHOU
(3HaKOBOI1) OCHOBOI: caMOCTOATEIbHAS
pabota ¢ yueOHHKOM, paboTa ¢ HaAy4IHO-
MOMYJISIPHOM TUTEpaTypoid, 0TO0p U
CpaBHCHHE MaTepHasa 1Mo HECKOJIbKHM
HUCTOYHUKAM

pea30BEIBATH BOCIIUTATEIHHBIE
BO3MOXXHOCTH B Pa3IM4HbIX BUJAX
JESITEIIbHOCTH 00YYarOIIMXCS CO CIIOBECHOM
(3HAKOBOI) OCHOBOM: CHCTEMAaTH3aIIUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

BUZI000pa3oBaHue.
JlabopaTopHas pabora
Ne 2 «Onucanue
MIPUCTIOCOOICHHOCTH
opraHusma 4 eé
OTHOCHUTEIILHOTO
XapakTepa»

Hanpasnenus u nytu
MaKpOIBOIIOIUN

HeobpaTtumocTs
IBOJIIOIUH

Hcropus xu3Hu Ha
3eMile 1 METOILI €€
M3y4YeHUS

HEQ

HCO

HEO

bu6mmoreka [JOK
https://m.edsoo.ru/8
63e9fde
Bbu6nuorexa [JOK
https://m.edso0.ru/8
63e9cle

yueOHOro Marepuasia

OPTaHU30BBIBATH JJIS1 O0YUYAIOIIUXCS
CUTYallMi KOHTPOJISI U OLIEHKHU (KaK Y4eOHBIX
JOCTIDKEHUH OTMETKaMH, TaK U MOPaJIbHBIX,
HPaBCTBEHHBIX, TPAKJAHCKUNA IOCTYIIKOB)
OpPraHU30BBIBATh B paMKaX ypoKa
MOOIIPEHNE yueOHOM/ColMaTbHON
YCIEITHOCTH

OpPraHU30BBIBATh MHIUBUIYAJIBHYIO YUECOHYIO
JeSITEIIEHOCTD

OpraHU30BBIBATH HHINBUIYAIHHYIO YUCOHYIO
JeSITebHOCTD

OpraHu30BaTh IPYMIOBBIE POPMBI YIEOHOMH
JeSITEIILHOCTH

aKI[EHTUPOBATh BHUMaHKHE 00y4YarOMIUXCs Ha
HpPaBCTBEHHBIX MPOOJIEMax, CBA3aHHBIX C
HAYYHBIMHU OTKPBITHSIMHU, N3Y9EHHBIMU Ha
ypoKe

BOCIIUTBIBATH Y O0YYAIOIINXCS TYBCTBO
YBa)KEHUS K J)KU3HU JIPYTUX JIIOJeH U )KU3HU
BOOOIIIE

pa3BHBATh y 0OYUYArOIINXCS TO3HABATEIHHYIO
aKTHBHOCTbH, CAMOCTOSTEIILHOCTB,
MHHINATUBY, TBOPUYECKUE CIIOCOOHOCTH
YYUTBIBATH KYJIbTYPHBIC PA3INIHS
o0yyaromuxcs, I0JI0BO3PACTHBIX U
MHIMBHIYaIbHBIX 0COOCHHOCTEH

CO3/J1aBaTh JIOBEPHUTEIBLHBIN
MICHXOJIOTHUECKUI KIIMMAT B KJIacce BO BPEMsI
ypoka

(bopMupOBaTh y 00Y4aIOMINXCS TPAKIAHCKOH
MO3HIINH, CIIOCOOHOCTHU K TPYly U )KU3HHU B
YCIIOBHSIX COBPEMEHHOT'O MHPa


https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

10

11

12

13

14

15

['unoTessl
MPOUCXO0XKICHUS KU3HU 1
Ha 3emuie

Passurtue xu3Hu Ha

3emJie 1o 3paM U 1
nepuoiamMm

OCHOBHBIE 3TallbI

9BOJIIOLIUH

PacTUTENILHOTO U

KHBOTHOT'O MHpA.
[TpakTndeckas padora 1 0.5
Ne 1 «M3yuenue

HCKOIIa€MBIX OCTATKOB
pacTeHuil U )KUBOTHBIX B
KOJITIEKIUSIX»

CoBpeMeHHas cuctema
OpPTraHUYecKOro MUpA.

1 0,5
KonTpoabHas padora
3a 1 moayrogue
DBOJIIOLIMS YETIOBEKA 1

(anTpomnorenes)

JIBUXKyIIH€E CUJIBI 1

10
HEJ

11
HEJl

12
HEJl

13
HEJl

14
HEJl

15

bu6mmorexa [IOK
https://m.edsoo.ru/8
63eabab

bu6mmoreka [JOK
https://m.edsoo.ru/8
63eabbe

bu6nmuorexa [JOK
https://m.edsoo.ru/8
63ea8bc

bu6mmoreka [{OK
https://m.edsoo.ru/8
63ea48e

bu6nuoreka [JOK

e 00IaTHCS ¢ O0yJarouMucs (B Auanore),
MpHU3HABATh MX JJIOCTOMHCTBA, IOHUMATh U
NPUHUMATD UX
pea30BBIBATh HA YPOKAaX MOTHBUPYIOIINN

MOTEHIIMA FOMOpa, pa3psHKaTh HAMPSDKCHHYIO
00CTaHOBKY B KJlacce

® YCTaHABIIMBAThH JOBEPUTENIbHbIE OTHOIICHUS
MEXy YUYUTETIEM U 00yJaromuMucs,
CIOCOOCTBYIOLIUX TO3UTUBHOMY
BOCTIPUATHIO YYaITUMUCS TpeOOBaHUN U
poch0 yuuTens

¢ 1100YX/1aTh OOyUaroIuxcs coOI0aaTh Ha
YpOKe OOLIETIPUHSTHIE HOPMBI TTOBEICHHS,
MpaBuiia OOIICHHSI CO CTAPIIUMHU (yUUTEIIEM)
U CBEpCTHUKAMHU (00y4arOLIMUCS)

e OOy 1aTh 00yJarouXCcsi COOII0aTh Ha
ypOKe MPUHLIUIBI Y4eOHOUM TUCITUTUINHBI U
caMoOpraHu3aluu

e [IpUBJIEKaTh BHUMAHHE O00YYaIOIIUXCS K
o0cyx1aeMoii Ha ypoke HH(OpMAIHIH,
aKTUBU3ALIMY MTO3HABATENIbHOMN 1€ATEIbHOCTH
oOyJarmuxcs

® BO3MOXHOCTH B Pa3IMIHBIX BUJIAX
JIESITEIbBHOCTH 00YYaroIIMXCS CO CIIOBECHOM
(3HAKOBOI) OCHOBOM: CAMOCTOSITEIbHAS
pabota ¢ yueOHHUKOM, paboTa ¢ HAy4IHO-
HOMYJISIPHOI JTUTEpaTypoii, oT60p U
CpaBHEHME MaTepuaja 1o HeCKOJIbKUM
UCTOYHUKAM

® peaM30BbIBATh BOCIIUTATEIHHBIE
BO3MOXXHOCTH B Pa3JIUYHbIX BUJAX
JEeSITeTbHOCTH 00yUYaIOMIUXCSI CO CIIOBECHOU


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

(paxtopsr) HEJ https://m.edsoo.ru/8
aHTpPOTIOTeHE3a 63eac2c
OCHOBHBIE CTaIUU 16 Bubmiorexa LIOK
16 S BOIOLI TeOBeKa e https://m.edsoo.ru/8
t A 63eadds
YenmoBedeckue pachl U 17
17 MIPUPOJHBIE a/lallTalluU
Hel
YeJIoBeKa
DKCKypcus « DBOJIOIHUS
OpraHUYECKOTO MHpa Ha 18 bubmuoreka [JOK
18 3emiie» (B €CTECTBEHHO- https://m.edsoo.ru/8
HE
HaYYHbIN WU A 63eaea?2
KpaeBequecKuil My3eil).
19
19 DKOJIOTHSI KaK HayKa
HeJ

(3HaKOBOI) OCHOBOM: CHCTEMaTHU3aIIHs
y4eOHOro MaTepuasa

¢ OpPraHu30BbIBATH JJIA 06yqa10umxc;1

CUTYallMi KOHTPOJIS U OLIEHKH (KaK y4eOHBIX
JOCTIKEHUH OTMETKaMH, TaK U MOPaJIbHbIX,
HPaBCTBEHHBIX, T'PAKJAHCKUN IIOCTYIIKOB)
OpraHU30BBIBATH B paMKaX ypoKa
noouipeHue yueOHoi/connaibHON
YCIIEITHOCTH

OpPraHU30BBIBATh MHIUBUIYAJIbHYIO YUCOHYIO
JeSITeTbHOCTD

OpraHU30BBIBATh MHIMBUIYAJIbHYIO YUECOHYIO
JeSITeITHHOCTD

OpraHu30BaTh IPYyMNIOBbIE POPMBI YUeOHOM
JeSITeTbHOCTH

aKI[EHTUPOBATh BHUMaHKHE 00yJalOMIUXCsl Ha
HPaBCTBEHHBIX MPOOJIEMax, CBA3AHHBIX C
HAYYHBIMH OTKPBITUSMH, U3YY€HHBIMHU Ha
ypoke

BOCIIUTBIBATh Y O0YYarOIUXCS YYBCTBO
YBKEHUS K KU3HU JIPYTHX JIIOJCH 1 )KU3HU
BOOOIIE

pa3BUBaTh Y 00YYaIOLIMXCS MO3HABATEIBHYIO
aKTUBHOCTb, CAMOCTOSATEIIBHOCTD,
MHHUIIAATHBY, TBOPUYECKUE CITIOCOOHOCTH
YUUTBIBATh KYJIbTYPHBIEC Pa3Indus
oOyuaromuxcs, I0JI0BO3PACTHBIX U
WH/IMBUAYAIBHBIX OCOOCHHOCTEH

CO371aBaTh JOBEPUTEIbHBIN
MICUXOJIOTHUECKUI KJIMMAT B KJIacce BO BpeMsI
ypoka

dbopmupoBaTh y 00yUaIOMIUXCS TPAXKIAHCKON
MO3ULIMH, CIOCOOHOCTHU K TPYly U )KU3HHU B
YCIIOBHSAX COBPEMEHHOT'O MHUpa


https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20

21

22

23

Cpensl oOuTanus u
HKOJIOTHUECKUE (PAKTOPHI
JlabopartopHas pabota
Ne 3.
«Mopdonoruyeckue
0COOEHHOCTH pacTECHHM
U3 Pa3HBIX MECT
OOUTaHUS

AOnotnueckue
(hakTOpBHI..
JIaGoparopHas pabota
Ne 4. «Bnussaue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

buotnueckue paxkTopsl

DKOJIOTHYECKHE
XapaKTEPUCTUKU
TTOTYJISIIIAH.
[TpakTuueckas pabora
Ne 2 «ITonpcuér
IJIOTHOCTU MOMYJISLIUMA
Pa3HbBIX BUOB

0,5

0.5

0.5

20
HeJl

21
HEXl

22
HEJl

23
HeJ

Bbu6nuorexa [JOK
https://m.edsoo.ru/8
63eafec

bu6mmorekxa [JOK
https://m.edsoo.ru/8
63eb10e

bubmnorexa [HOK
https://m.edsoo.ru/8
63eb348

e 00mIaThCS ¢ O0yJarouMHucs (B Auanore),
MpU3HABATh MX JJIOCTOMHCTBA, IOHUMATh U
NPUHUMATD UX
pea30BBIBATh HA YPOKAaX MOTHBUPYIOIINN

MOTEHIIMA FOMOpa, pa3psHKaTh HAMPSDKCHHYIO
00CTaHOBKY B KJlacce

® YCTaHABIIMBATh JOBEPUTENIbHbIE OTHOLICHUS
MEXy YUYUTETIEM U 00yJaromuMucs,
CIOCOOCTBYIOLIUX MTO3UTUBHOMY
BOCTIPHUSTHIO yYaIIUMUCS TpeOOBAHUHN U
poch0 yuuTens

¢ 1100YX/1aTh OOyUaroIuxcs coOI0aaTh Ha
YpOKe OOLIETIPUHSTHIE HOPMBI TTOBEICHHS,
npaBuia OOIIEHUS CO CTapIIUMU (YUUTETIEM)
U CBEpCTHUKAMHU (00y4arOLIMUCS)

e OOy 1aTh 00yJarouXCcsi COOII0aTh Ha
ypOKe MPUHLHUIBI Y4eOHOM TUCIUTUIUHBI 1
CaMOOpTaHU3aINH

e [IpUBJIEKaTh BHUMAHHE O00YYaIOIIUXCS K
[IEHHOCTHOMY acCIIeKTy U3Y4aeMBbIX Ha ypOKe
SIBJICHUM, IOHATUH, TPUEMOB

e [IPUBJIEKATh BHUMAHHE 00YYAIOIIUXCS K
o0cyxaeMoil Ha ypoke UH(popMaluu,
aKTHBH3AIMY TI03HABATEIIEHON JAESITETbHOCTH
o0OyJarmuxcs

® OpPraHM30BBIBATH PAOOTY C COIMATIBHO
3HAYMMOU MH(OpMaIe 1Mo moBOIy
MOJIy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMOM
uHpopMaluu — 00Cyk/1aTh, BBICKA3bIBATh
MHEHHE

® HCITIOJIF30BaTh BOCITUTATEIBHEIC
BO3MOXKHOCTH COJIEpKaHHs y4eOHOTOo
MpeaMeTa yepes MmoA00p COOTBETCTBYIOIIHNX


https://m.edsoo.ru/863eafec
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pacTeHuin»

CooOmiecTBa
24
24 OpraHu3MOB —
HEJ
OHOILIEHO03
OKOJIOTHYECKHE 25 Brbmorexa IJOK
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nochepe 3emaun HEJl 63ebd16
33 CocymiecTBoBaHUE 33
MIPUPOIBI U HEN

TEKCTOB JIJISl UYTCHUS, 33724 JJIs PEIICHUs,
MPOOJIEMHBIX CUTYallUi AJIs1 OOCYKICHUS B
KJ1acce

BO3MOXXHOCTH B Pa3IUYHBIX BHJAX
JESTEIIbHOCTH 00YJarOIIUXCS CO CIIOBECHOM
(3HAKOBOW) OCHOBOM: CaMOCTOSITEIbHAS
pabota ¢ yueOHUKOM, paboTa ¢ HaAy4HO-
MOMYJIIPHOM JIUTEpaTypoil, OTOOp U
CpaBHEHHE MaTepuasa mo HECKOJIbKHM
UCTOYHUKAM

peaT30BBIBATH BOCIIUTATEIIHHBIE
BO3MOXXHOCTH B Pa3JIUYHBIX BUJAX
JIESITCIIbHOCTH O0YJArOIIUXCS CO CIIOBECHOM
(3HAKOBOI) OCHOBOM: CHCTEMAaTH3aIIUs
yueOHOro MaTepuaia

OpPraHU30BbBIBATH AJI 00Y4AIOIIUXCS
CUTYaIlUil KOHTPOJIS U OLIEHKH (KaK y4eOHBIX
JOCTHKEHHUI OTMETKAaMU, TaK U MOPaJIbHBIX,
HPABCTBEHHBIX, TPAXTAHCKHIA ITOCTYITKOB)
OpPraHU30BBIBATH B PAMKAaX YpOKa
MOOIIPEHUE yUeOHOM/CoMaTbHON
YCTENHOCTH

OpPTraHU30BBIBATH UHAUBUIYAIBHYIO YUCOHYIO
JESITENIbHOCTD

OpraHU30BaTh TPYyNIoOBbIe (HOPMBI YIeOHOU
JESTEIIbHOCTH

BOCIIUTHIBATH y O0YJAFOIIUXCS TYBCTBO
YBaKCHHUS K JKU3HU JPYTUX JIFOJIEH U )KU3HU
BOOOIIIE

pa3BUBATh Y 00YYAIOMINXCS TO3HABATEbHYIO
aAKTUBHOCTbH, CAMOCTOSITEIILHOCTD,
WHUIMATUBY, TBOPUYECKHE CIIOCOOHOCTH
YUUTHIBaTh KYJbTYpPHBIE Pa3IUyus
00yYaromuxcs, M0JI0BO3PACTHHIX U
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https://m.edsoo.ru/863eb46a
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YCI0BCUCCTBA

Hrtorosast KOHTpoOJIbHAsS

34
pabota

OBILIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34

HCO

Bbu6nuorexa [JOK
https://m.edsoo.ru/8
63ebale

WHIMBUIYAIBHBIX OCOOCHHOCTEH

e popMUpOBaTh y 00yUAIOIUXCS KYIBTYPY
3I0pPOBOTO U OE30MacHOTr0 00pa3a KU3HH

® CO3/1aBaTh IOBEPUTEIHHBIN
TICUXOJIOTHYECKHAN KITUMAT B KJIACCE BO BpeMs
ypoka

¢ (hopMUpPOBATH Y 00YHAIOLIMXCS TPAXKITAHCKOM
MIO3HIINH, CIIOCOOHOCTH K TPYy U )KU3HHU B
YCIIOBUSIX COBPEMEHHOTO MUPa

e 00mIaThCS ¢ O0yJaromuUMucs (B Auaore),
MpU3HABATh MX JOCTOMHCTBA, IOHUMATh U
NPUHUMATD UX
peaTM30BBIBATh HA YPOKAaX MOTHBUPYIOIINN

HOTEHIUAJ FOMOPa, Pa3psHKaTh HANPSHKEHHYTO
00CTaHOBKY B Kjlacce


https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPETHEro 001Iero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MecTe M pPOJU OHOJOTMHU B CHCTEME
HAy4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIA/Ie POCCHHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosiorny; (yHKIMOHAJIBHOW TI'PaMOTHOCTU 4YeJIOBEKa MAJIS PELICHMS

JKU3HCHHBIX 3aJa4

YMeHHe packpblBaTh COJEpKaHHE OMOJOTHYECKHMX TEPMHUHOB H
MOHSATUM: )KU3Hb, KJIETKA, OPTaHU3M; MeTa0oau3M (0OMEH BEIIeCTB U
MpEBpAIICHUE JHEPTUH), TOMEeocTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PETPOTyKITHSs),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTL, POCT U PA3BUTHUC

YMeHue u3naratb OMOJIOTHYECKHE TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTaimonHas), 3akonbl (I'. Menaensa, T. Moprana, H.1. BaBusnoBa) u
yueHus (O LIEHTpax MHOrooOpas3us M IMPOUCXOKIECHUS KYJIbTYPHBIX
pactenuii H.11. BaBunosa), onpenensaTs rpaHULbl UX TPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMHM HAay4YHOTO TIO3HaHUS B OHOJOTUU
(HaOnroficHWe W OIMKCAaHUE JXUBBIX CHCTEM, MPOIECCOB U SBIICHUH;
opraHu3anusi W TPOBEICHHE OHOJOTMYECKOrO0  DKCIIEPUMEHTA,
BBIABIOKEHHE  THIIOTE3EI; BBISBJICHHE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEIIMIMHAMH, OOBSICHCHHE TOMYyYEHHBIX PE3yJIbTATOB,
WCIIONIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPU U 3aKOHOB;, yMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU ITOJTYUCHHBIX pGSYJ'IBTaTOB)

10 KJIACC

Kon
NpoBePSIEMOr0
pe3yjabTara

1

2

3

4

5

YMeHHE BBIIEIATH CYLIECTBEHHBIE IIPU3HAKM BUPYCOB, KIIETOK
OPOKAPHOT W OYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHM3MOB;  OCOOGHHOCTH  TMPOIECCOB OOMEHa  BEIIeCTB U
NpeBpalleHusl SHEPTUM B KJETKe, (OTOCHUHTE3a, IUIACTHYECKOTO |
OHEPreTHYecKOro  OoOMeHa,  XEeMOCHHTE3a,  MHUTO3a,  Meio3a,
OIUIOMOTBOPCHUSA,  PA3MHOKCHHS,  HMHIAMBUAYAIHHOTO  Pa3BHTHS

opranusma (OHTOT€HE3)




YMeHue TOpUMEHATh TOJNy4YeHHbIE 3HAHWS AN OOBSICHEHUSA
OMOJIOTHYECKHUX TPOILIECCOB U SIBICHUM, ISl MPUHITHS MPAKTHUYECKUX
pelIeHui B MOBCEIHEBHON KU3HU B LIENSAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO  TOBEACHUA B  OKPYXKAKIIEH NPUPOJHON  CpEE;
MMOHUMaHUE HEOOXOIUMOCTH WCTIOJb30BAHMS JIOCTH>KEHUI
COBpEMEHHOM OHOJOTUU U OMOTEXHOJOTHH [UIsi palloHaIbHOTO

MIPUPOIONOIB30BaAHUS

Vmenue peuiaTtb JJICMCHTAPHBIC T'CHCTUYCCKHUC 3a/la4d Ha MOHO- H
ZII/IFI/I6pI/II[HO€ CKpCIIMBaHUEC, CHCIUICHHOC HACJIICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JUIA MMpEaACKasaHusa

HacCJICJOBaHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M TpPaKTUYeCKue paboThl,
coOmonaTh mpaBwia Tpu pabore ¢ y4yeOHBIM M J1a0OpPaTOPHBIM

o0opynoBaHueM

YMeHrne KpUTHYECKH OLEHHMBATh U MHTEPHPETHPOBATH HH(OPMALIHIO
OMOJIOTHYECKOT0 COJEpKaHUs, BKIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
13 pasnmuyHbIX UCTOYHHKOB (CMMU, HaydHO-TIONYJIIpHBIE MaTepUaIb);
OTUYCCKUC ACIICKTBI COBPEMCHHBIX I/ICCJIC,HOBaHI/Iﬁ B 6I/IOJIOFI/II/I,

MCAMILINHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBaTh COOCTBEHHbBIC MTMCbMEHHBIC M YCTHBIC COOOIICHUS,
000011251 6MONTOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,

IPaMOTHO MCMOJIb30BaTh MOHATUIHBIN anmapat OMOIOTHH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMA O MECTE M POJM OHWOJOTHU B CHUCTEME
HAYYHOTO 3HAHHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM
eCTCCTBeHHO-Hay‘{HOﬁ KapTUHBI MHpa U HAYYHOTO MHUPOBO33PCHHA; O
BKJIQJIC POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosorun; (HYHKIIMOHAIILHOW TPaMOTHOCTH YeEJIOBEKa [JIsl pEelICHUs

JKHU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJIepKaHuE OMOJOTHYECKHMX TEPMHUHOB H

TTOHSTHI: BUJ, IOIMYJIALUA, FCHO(l)OH,Z[, 9BOJIIOLMA, ABWIKYIIHUC CHUJIIbI




(paxTopsr) IBOJIIOLIMH, MIPUCTIOCOOIEHHOCTh OpraHHU3MOB,
BU1000pa30BaHue, 9KOJIOTHYECKHE (baxTopsl, JKOCHUCTEMA,
IPOYLIEHTHI, KOHCYMEHTHI, PEIlyLIEHTHI, LEeMH IIUTaHUs,

9KOJIOTUYECKasl MUpaMKia, OMoreoreHo3, ornochepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpHUH (3BOJIIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpiieBoro cxoncrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u nmyrei sBomonuu A.H. CeBepuiosa, yueHus o
oumochepe B.M. Bepnanmckoro), ompenensTh  TPaHUIBI  HX

IMPUMCHHUMOCTHU K )KMBBIM CUCTECMaM

YMeHne BlageTh METOJaMH HAayYHOTO TO3HaHUS B OHOJOTUH
(HabOmro/IeHre W OIMCAHMUE >KUBBIX CHUCTEM, IPOIECCOB W SIBJICHUN;
OopraHu3alusi M TPOBEJCHHE OMOJOTMYECKOTO0  JIKCIIEPUMEHTA,
BBIIBIDKEHUE  THIIOTE3BI; BBISIBJICHHE  3aBUCHMOCTH  MEXIY
UCCJIElyeMbIMH BETUYMHAMHU, OOBSICHEHUE MOITYYCHHBIX PE3YyJIbTaTOB,
UCTIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPHHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU MMOJTYYCHHBIX pGSYJ'II)TaTOB)

Ymenne BBIJICIISITD CYIIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, TMOMYJSIIHNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOrCOIEHO30B M  DKOCUCTEM;
0COOEHHOCTH MPOIECCOB HACJICICTBEHHOMN WU3MEHYHBOCTH,
€CTECTBEHHOTo  0TOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPTaHU3MOB, JIEHCTBUS OKOJOTMYECKUX (PAKTOPOB HA OPTaHHU3MBI,
NepeHoca BEIIECTB M MTOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOIIOTEHHBIX
WU3MEHEHHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB H

OMOre0OXMMHYECKHUX IUKJIOB B Onocdepe

YMeHue [OpUMEHSATh IOJNy4YEHHble 3HAaHUS I OOBSICHEHUS
OMOJIOTHYECKHUX TPOIECCOB W SBICHHUM, IS TIPUHITHS TPAKTHUECKUX
pelIeHHIi B TOBCETHEBHOMN KHM3HM B LIEJSIX o0ecrieueHHs 0€301MacHOCTH
CBOETO 3/I0OPOBbS U 3J0POBbS OKPY>KAIOLIUX JIIO/IeH, COOTI0ACHUS HOPM
IPaMOTHOTO  IIOBEJCHUS B  OKPYXAWOUIeW NPUPOTHOH  Cpese;
NOHUMAaHHe HEO0X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTHY /JIsl pallMOHAIBHOTO PHUPOI0TIOIb30BaHUS

YMmenue pe€maTh 3JIEMCHTAPHBIC OMOJIOrYeCKre 3aga4u, COCTaBJIATH

CXEMBI TIepEHOCca BEIIECTB U YHEPTUU B IKOCHUCTEMAaX (I[N MMUTAHUS)

YMeHne BBIOJHATH JIA0OpAaTOpHBIE M TPAKTHYECKue paboTsl,
coOmoaTh mnpaBwia nOpu pabore ¢ y4yeOHbBIM U J1a0OpaTOPHBIM

o0opynoBaHueM




YMenue KPUTHYCCKHU OLCHUBATH U HUHTCPIIPETUPOBATH I/IH(I)OpMaL[I/IIO
OMOJIOTHYECKOTO COACPpIKaHN, BKIIIOYAIOIIYI0 IICCBJOHAYYHBIC 3HAHUA

U3 pa3nuyHbIX UcTouHUKOB (CMU, Hay4yHO-TIOMY/sIpHBIE MaTepHalbl);

? paccMaTpHUBaTh ri00abHbIe IKOJIOTHYECKHUE POOIEMBI
COBPEMEHHOCTH, ()OPMHPOBATh MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3HULIUIO
YMeHue co3aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS,
10 000011ast GMONIOTUYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX HCTOUYHHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBIN alrrapar OMoJIOrun




HHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

buonorus xax HayKa

11

buonorus — Hayka o >xuBoil mpupozae. Ponab Ouonorun B (GpopMHpOBaHUH

COBPEMEHHOW Hay4yHOU KapTHUHBI Mupa. CrcTemMa OMOTOTHIECKUX HAYK

1.2

MCTOI[BI MO3HAHMUS KUBOH IIPpHUPOAbI (Ha6J'IIOI[CHI/Ie, OKCIICPUMCHT, OIIMCaHHUC,
HN3MCPECHUC, KJ'IaCCI/I(i)I/IKaHI/ISI, MOACIINPOBAHUEC, CTATUCTHUYCCKAs o6pa60T1<a

JTAHHBIX )

JKuBnIle cucTeMBI U HX opraHnu3anus

2.1

JKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT uzydeHnus ouonoruu. CBoicTBa

OouocucTeM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIMH,

OpraHU3MEeHHbIH, MOMYJISLMOHHO-BU0BOH, YKOCUCTEMHBIH, OMOChepHBIN

XHMMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHWMHYECKHE HJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpO3JIEMEHTh. Bona u muHepaneHble BemiecTBa. @DOYyHKIMM BOABI U

MHUHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;:mepncaHHe OCMOTHYECKOTr0 OajaHca

3.2

benku. CoctaB u ctpoeHue 0eaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMble M 3aMEHUMBIE AMMHOKHCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YPpOBHHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHUE CBOMCTBA OeskoB. buonornyeckue
(byHKIMN OEIKOB.

®depMmeHThI — Ouooruueckue karanuzaropsl. CtpoeHue pepMeHTa: akKTUBHBIN
LeHTp, cyOcTpaTtHas crneunpudHocts. Kodepmentsl. Butamunbl. Otnnuns

(hepMEHTOB OT HEOPTAHMUYECKUX KATAIN3aTOPOB

3.3

VYrneBonpl:  MoHOcaxapuabl  (IJIFOKO3a, pubo3a W J1€30KCHpuO03a),
qucaxapuibl (caxaposa, JIaKTo3a) W ToJucaxapuibl (Kpaxmall, TIUKOTEH,
IEeJUTI003a). bronornueckue GyHKIIUHN YTIIEBOIOB.

Jluruapl:  TPUDIHMLEPHIBI, CcTepounsl, ¢ochomununel. ['mapoduabHO-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkium munuaos. CpaBHEHHE

YIJjI€BOJA0B, OCJIKOB U JIMIIUA0B KaK HCTOYHHWKOB OHCPIUH




3.4

Hyxneunnoseie xucnorsl: JIHK wu PHK. Hykneoruasr — MoOHOMepSI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JIHK. Ctpoenne m GyHKIINN

PHK. AT®: crpoenue u pyHKIUN

3.5

3.6

[wuTonorust — Hayka o kietke. Kiietounas Teopusi. MeTopl H3y4eHUs KIETOK

Knerka kak nenoctHast xuBasi cuctema. OO111e MPU3HAKY KIETOK: 3aMKHYTast
HapyxHass MmeMmOpana, mosiekynsl JIHK kak reneruueckuii ammapar, cucTeMa

cuHTe3a OeJIKa

3.7

Tumbl KJIETOK: JyKapHOTHYeCKass U mpokapuoruyeckas. (OcoOeHHOCTH
CTPOCHHSI TPOKAPUOTHYECKOW KieTku. KilerouHnas creHka Oaktepuid.
CrpoeHue >yKapuOTHYECKOW KJIETKHM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM,

YKUBOTHOM ¥ TPUOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIMUKC, UX
¢dbynkuu. [Inazmarnyeckass memOpaHna, €€ cBoiictBa U GpyHknuu. [{uTormnazma
u e€ opranouibl. OTHOMEMOpPaHHBIE OPTaHOMIbI KJIETKHU: HI0IUIa3MaTHYeCKast
cetb (DIIC), ammapar ['onbmxu, im3ocombl. [loayaBTOHOMHBIE OpraHOUBI
KJIETKU: MUTOXOHAPUH, TuacTubl. [IporcxoxaeHrne MUTOXOHIPHUMA U TUIACTUL.
Bunper mnactun. HememOpaHHbIle OpraHOWABI KJIETKH: PHOOCOMBI, KJIETOUHBIHA

OCHTP, pCCHUYKHU, KTYTUKH. qDYHKIII/II/I OpPraHona0B KIICTKH. Bximrouenns

3.9

Anpo — perynsatopHblii HeHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,

KapuoIiiiasMa, XpoOMaTHuH, AAPbIIIKO. XpOMOCOMLI

3.10

TpaHcnopT BEMIECTB B KIIETKE

}KI/ISHG,Z[GSITCJ'II)HOCTB KIICTKHU

4.1

OOmMeH BemiecTB, Wik MeTabomnu3M. AccuMWIsInus (TUIAaCTUYECKHi 0OMEH) U
JTUCCUMUIISIINSA (SHEPreTUUEeCKUii 0OMEH) — JIB€ CTOPOHBI €UHOTO Ipoliecca
metabonu3ma. Tumbel oOMEHa BelIecTB: aBTOTPO(HBIM M TreTepoTpOdHBIi.

Ponb (I)epMCHTOB B OOMEHe BCIICCTB U MIPECBPAIICHUN SHCPIUU B KIICTKE

4.2

®otocunte3. CsetoBas u TemMHOBas (asel  ¢dorocuHTesa. Peakiym
¢orocunTesa. DpdexkTuBHOCTh (oTOCHHTE3a. 3HaueHue (OTOCHHTE3a IS
KU3HM Ha 3emiie. BnusHue yciioBuil cpeibl Ha (POTOCHHTE3 M CHOCOOBI
TIOBBIIIIEHHSI €70 TPOTYKTHBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMmocuHTe3. XeMOCUHTE3UpYIole OakTepuy. 3HaAaueHUEe XEMOCHHTE3a JUIs

JKA3HU Ha 3eMie

4.3

:‘)HepreTI/I‘leCKI/Iﬁ 0OOMEH B KIJETKE. Pacmennenue BCIICCTB, BBIACICHHEC U
AKKYMYJIUPOBAaHHUEC OJSHCPIrUru B KIICTKE. OTansl OQHCPIreTUYCCKOIro oOMeHa.
I'mukonms. BpO)KeHI/IC " €ro BUIBI. KHCJ’IOpO}IHOC OKHCJICHHEC, UJIN KJICTOYHOC

nbixanue. DPPEeKTUBHOCT YHEPTeTUIECKOT0 0OMEHa




4.4

Peakuum marpuyHoro cuHTte3a. leHernyeckas wunpopmamms u JIHK.
Peanuzanus renerndyeckoit nHpopMmanuu B kieTke. ['eHeTHueckuil Koa u ero
cBorcTBa. Tpanckpunuus — wmarpuudbli cuHTe3 PHK. Tpancmamms —
6uocunTe3 Oenka. KogupoBanue aMmuHOKUCIOT. Poss pubocom B OnocuHTese

Oenka

4.5

Hexnerounsie ¢hopmel u3Hu — Bupychl. Mcropust otkpeitust Bupycos (.H.
WBanoBckuif). OCOOEHHOCTH CTPOEHUS U HKU3HEICATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHMid, KMBOTHBIX M YEJIOBEKAa, BBI3BIBACMbIE
BUpycamu. Bupyc ummynoneduuura uyenosexka (BHUY) — Bos3Oynurens

CIINda. ITpodunakTika pacpocTpaHEeHHsI BUPYCHBIX 3a00IeBaHUN

Pa3sMHOkKEeHME U MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, Wiau SKU3HEHHBIM UK KieTku. WHTepdaza u MHTO3.
IIponeccsl, nporekatonye B uutepdase. Perumkanus — peakuuss MaTpUIHOTO
cunreza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HAa0Op — KapUOTHII.
JuniouaHeIi W TalJIOWJHBIA  XpPOMOCOMHBIE HAOOpbhl.  XpOMAaTHIBI.
[uronornyeckne OCHOBBI Pa3MHOXKEHUS W WHAMBUAYAJBbHOIO DPA3BUTHS
OpraHHU3MOB.

Henenune kierkn — muto3. Ctagun murtosa. [Ipoueccsl, npoucxonsmue Ha

Pa3HBIX CTAAUAX MHUTO34a. buonornueckuii cMBICT MHTO3a

5.2

@opMbI pa3MHOKEHHsI OPraHU3MOB: Oecronoe u mosuoBoe. Buasl 6ecronoro
pa3sMHOXEHHUsS: JIeJIeHHe HaJBOE€, MOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETE€TaTUBHOE  PA3MHOXCEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHUE, €r0 OTIIMYUS OT OECIONOrO.
Meiio3. Cragun Meiosza. Ilponeccel, mpoucxonsimue Ha CTaAusIX Menosa.
IToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYeHHUE MeHo3a

5.4

I'ameTorene3 — mpouecc 0Opa30BaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosnoBbie kene3bl: CEMEHHUKM W sMYHUKH. OOpazoBaHue M pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIepMaTo30M], SHIEKIEeTKa) — CIEpMaTOreHe3 1
ooreHed. OCOOCHHOCTH CTPOCHHS SAWIEKIETOK UM  CIEPMaTO30MJIOB.

OmnonotBopenue. [lapreHorenes

5.5

NunuBuayanbHoe paszBuTtHe (OHTOTeHE3). OMOpPUOHAILHOE pPa3BUTHE
(amOpuorene3). Otambl SMOPHUOHAIBHOTO PA3BUTHS Y  IMO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHWE, TacTpyJsnus, opraHoreHes. [locTamMOpuoHaNBHOE
pa3BuTHe. THUIBI MOCTAMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMPsIMOe

(muunHoOYHOE). BrusiHMEe cpenbl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,




CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOCTBA.
Poct m passutue pacreHmii. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOEHHUE

CCMCHHU, CTalUN PASBUTHUA

6.1

HaCJ'IeI[CTBCHHOCTB 1 USMCHYUBOCTHb OPTraHU3MOB

[Ipenmer w 3amaum reHetuku. Mcropust pa3BUTHS TeHETHKU. Bknan
POCCHUICKHX U 3apyO€KHBIX YUEHBIX B PA3BUTHE T€HETUKH. METObl TEeHETUKH
(THOpHUIOIOTHICCKUH, IUTOTCHETUICCKUH, MOJICKYJIIPHO-TEHETHUSCKHN).
OCHOBHbIE T€HETHUECKUE MOHATHS. | 'eHeThuuecKasi CHMBOJIMKA, UCIIOJIb3yeMast

B CXE€Max CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH HacJIeJOBaHMs MPHU3HAKOB, ycTaHOBJIeHHbIE [. Mennenem.
Mounorubpuanoe ckpeuBaHue. 3akoH eAuHOooOpasus TUOPHIIOB TMEPBOTO
ITIOKOJICHHA. HpaBI/IJ'IO JOMUHHPOBAHUA. 3akoH PaCICIUICHUSA TIPHU3HAKOB.
I'mnoresa uncroTel ramer. [1onHOE U HENMOJIHOE JOMUHUPOBAHUE.

JurubpugHoe  cKpeluBaHHe. 3aKOH  HE3aBHUCHMOIO  HACJIEIOBaHHS
IIPHU3HAKOB. HI/ITOI‘GHGTI/IquKI/Ie OCHOBBI )II/IFI/I6pI/I,I[HOFO CKpC€UIMBaHMA.
Ananusupyroimiee — CKpemuBaHue.  Vicmonp3oBaHue — aHANIM3HUPYIOIIETO

CKpELIMBAHUS JJISl ONIPEIEeIICHHS TEHOTHIIa 0COOU

6.3

CuerieHHOe  HacienoBaHue Tmpu3HakoB. PaGora T. Moprana 1o
CL[GHJICHHOMy HaCJICAOBAHUKO T CHOB. HapyLHeHI/Ie CHCIJICHUA TICHOB B
pe3ynbTate KpOCCHHIOBepa. XpPOMOCOMHAs TEOpHUS HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka moma. XpoOMOCOMHOE OMpeAesieHHue Tojia. AYTOCOMBI M ITOJOBBIE
XpoMocoMbl. ['OMOraMeTHbIe M TeTeporaMeTHbIe opranu3mbl. HacnemnoBanue

IMIPHU3HAKOB, CHCIUICHHLIX C I10JIOM

6.4

I/ISMeH‘-II/IBOCTB. BI/II[I:I NU3MCHUYHMBOCTHU: HCHACJIICACTBCHHAA U HACJICACTBCHHAs.
Ponbp cpenpl B HEHACHEACTBEHHOM HW3MEHYMBOCTH. XapaKTepUCTHKA
MOAU(PUKAIIMOHHON HW3MEHYMBOCTH. BapwanvoHHBIH ps W BapualldOHHAs
kpuBas. Hopma peakuum npusHaka. KonndecTBEeHHbIE M KayeCTBEHHBIE
OpU3HaKM W UX HopMma peakuuu. CBolicTBa  MOAM(PHUKAIMOHHOMN

HN3MCHYHMBOCTHU

6.5

HacnencrBenHast, WM TE€HOTHIIMYECKAasi, HM3MEHYHMBOCTH. KoMOMHATHBHAsS
W3MEHYMBOCTh. Me#o03 W TIOJIOBOM Tpoliecc — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAsS W3MEHYHMBOCTh. Kiaccudukanus myTaruii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBbIE. YacToTa W NPUYUHBI MYTalUM.
Myrtarennsle ¢$akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEACTBEHHOMN

n3Mmenunsoctyu H.M. BaBuioBa

6.6

I'enetuka uyeoBeka. KapI/IOTI/IH yenmoBeka. OCHOBHEIC METOJbl T'CHCTHKHU




4eJI0BeKa: TeHEaIOTHYECKUM, OJIM3HEIIOBBIH, IIUTOrCHETHYCCKHIA,
OMOXMMHUYECKHH, MOJCKYJISIpHO-TeHeTHUeckuii. COBpeMEHHOE OmpeeiieHre
TCHOTHIIA: [TIOJJTHOTCHOMHOC CECKBECHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHCJIC
¢ nomoeto [1[[P-ananu3a. HacneacTBenHbie 3a00ieBaHus Y€JIOBEKA: TCHHBIC
0oJIe3HH, 00Je3HH ¢  HACIEACTBEHHOHW  MPEeApacHoNIOKEHHOCTHIO,
XpoMocOoMHBIE  OoJyie3Hn. (CoMaThyeckue W TEeHEpaTUBHBIC MYTallUH.
[IpuHnuner 370poBOTO O0pa3a >KU3HU, IUArHOCTHKH, NPOGUIAKTUKU H
JICUCHUS TCHETHYCCKUX 00JIC3HEH. Menuko-reHeTU4ecKoe
KOHCYJIbTUPOBAHHUC. 3Ha‘{eHI/I€ MGI[I/ILIPIHCKOﬁ TCHCTUKHU B IPCAOTBPALLICHUN U

JIEUEHUU T'eHETUYECKHUX 3a00JIeBaHM YeI0BEKa

CCJICKLII/ISI OpTraHnu3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

CenekiMs KaKk HayKa U MPOIECC. 3apOKJICHUE CENEKIMH U JOMECTUKAIUS.
VYuenne H.M. BaBunoBa o0 I1eHTpax NPOUCXOXKICHHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS IOMAIIHUX >KUBOTHBIX.

Coprt, nopojia, mramMmm

7.2

CoBpeMeHHbBIE METO/IbI CeIeKIUU. MacCcoBbIN U MHAMBUIYaJTbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlieHKa 3KcTephepa. binszkopoacTBeHHOE
cKkpenBanue — MHOpuAMHT. Yncras auHusA. CKpeUMBaHWE YUCTBIX JIMHHM.
I'eteposuc, wnmm ruOpugHas cwia. HepoIcTBEeHHOE CKpelMBaHUE —
aytOpumunr. OtnanéHHas ruOpumuzanuss u e€ ycrnexu. VcKycCTBEHHBIN
MyTareHe3 M MOJIydYeHUE MOJIUIUIOUJ0B. JIOCTHMKEHUS! CENeKIUU pPACTEHUM,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buotexnonoruss kak orpaciib NPOU3BOJACTBA. [ €HHas WHXKEHepus. DTarbl
co3nanusi pekomOuHantHoM JIHK u TpancrenHeix opranusmoB. KieTounas
uHxeHepus. Kilerounble KyJIbTypbl. MHKPOKIOHAJIBHOE Pa3MHOKEHUE
pactenuii. KioHMpoBaHWE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpPraHU3MOB. DKOJIOTMYECKUE U dTHUecKue mpobnembl. MO — reHetudecku

MO,Z[I/I(bI/II_II/II)OBaHHBIe OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

DBOJIIOIIMOHHAS OUOIOT U

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBI/I,I[GTCJ'IBCTBEI spomonuu. IlameoHTosormyeckue: IOCIEeA0BATEIbHOCTD




IIOABJICHHUA BUIOB B HAJICOHTOJIOTHYECKOHU JICTOIIUCH, TICPCXOIHBIC (bOpMBI.
buoreorpaduueckne: cxoacTtBo u paznuune ¢GayH u ¢GIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOACTBA M Pa3Nudusi 3MOPHOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeZ T'OMOJIOTHYHBIC,
aHAJIOTUYHBIC, pPYANMEHTApHBIE OpraHbl, AaTaBU3MbL.  MOJIEKYISIPHO-
OMOXMMHUYECKUE: CXOACTBO MEXAaHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomonmonHass  Teopuss Y. [lapuna. IIpeanocbulku  BO3HMKHOBEHHMS
JapBUHU3MA. JBHXKYIIME CHIIBI HBOJIONUHM BUAOB 1Mo JlapBuHYy (M30BITOUYHOE
pa3MHOXKEHHE  IIpM  OrPAHMYEHHOCTU  PECYPCOB,  HEOIpPEACIIEHHAs

M3MEHYUBOCTb, O0OpPH0A 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus d3Bomoruu (CTD) M OCHOBHBIE €€ TIOJIOKEHUS.

MukposBontonus. [lonynsius kak eTIMHULIA BUIA U SBOITIOLUN

14

JBwxymme cuibl ((hakTopbl) BOJIOLUM BUAOB B MpHpoje. MyTallMOHHBIHI
nporecc U KOMOMHATUBHAS W3MEHYMBOCTb. [IOMysiiMOHHbBIE BOJIHBI U Apeid
reHoB. M3omsauus u murpanus. EcTecTBeHHBI OTOOp — HampaBISIOMINI
¢axTop 3Bomonun. opMbI €CTECTBEHHOT'O 0TOOPA.

[Tprucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BOMIONMU. [lpumepsl
NpUCHOCOOICHNH Y OpraHu3MoB. ApoMOpQO3bl H HAHOAANTAIINH.

Bun wu  BugooOpasoBanme. Kputepun Buga. OcHOBHblE  (pOpMBI

BHJ1000pa30BaHMs: T€OrpaPUIECKOE, SKOJIOTUIECKOE

1.5

MakpoosBomrorus.  Dopmbel  3BomrOnMH:  (UIETHUECKAsi, JUBEPreHTHAs,

KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTs 3BOTIOIHUN

Bo3unkHOBEHHE U Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHayuHble TpenCTaBICHHUS O 3apOXACHUM >KU3HU. HayuyHble rumnoresbl
BO3HUKHOBEHUS JKU3HHM Ha 3emiie: aOMOTEeHe3 W IMaHCIepMus. XUMUYecKas
ABOIOLHUA. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XMMHUYECKON 3BOJIIOIUH.
HavaneHbie 3Tamnsr 6uonorunyeckoit asomtonuu. ['unoreza PHK-mupa. [lepsoie
KIETKH MW uX HdBomonusa. @OOpMHUpOBAHME OCHOBHBIX TPy KUBBIX

OpPraHUu3MOB

2.2

PasButne xu3Hu Ha 3emie 1o spaM U nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas spel. Ilaneos3olickas spa u e€ mepuoAbl: KeMOpPHUICKHIHA,
OPJIOBUKCKHW, CHIIyPUHCKUM, JIEBOHCKUH, KAMEHHOYTOJbHbBIA, IEPMCKHUU.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.




KaliHo3olickass 3pa W €€ T[epuolbl: IAJCOr€HOBbIA, HEOTCHOBBIN,
AHTPOITOT€HOBBIA. XapaKTepUCTUKA KIMMaTa M TEOJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3Tambl 3BOJIOUMUA  PACTUTENBHOTO M JKMUBOTHOIO  MHpA.
Apomopdo3sl y pacTeHnii U KUBOTHBIX. [losiBlIeHHE, pacBET U BRIMHUPAHHE

TPYIIIL ’)KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4YeCKOro Mupa KakK OTpPaXCHUC 3SBOJIIOLUHA. OcHoBHBIC

CUCTEMATUYCCKHNE I'PYIIIIBI OPTraHN3MOB

2.4

DBoIONNS YeNOBeKa. AHTPOTIONOTHS KaK HayKa. Pa3BUTHE MpencTaBIeHHA O
MIPOUCXOXKICHUN YeloBeKa. MeToabl u3ydeHusl aHtpororenesa. CxojcTea u
pa3Iuuurs 9eI0OBeKa U )KUBOTHBIX. CUCTEMATHUECKOE ITOJI0KEHHUE YSIOBEKA.

JBwxyiue cuibl (pakTopbl) aHTporniorenesa. HacnencTBeHHass HK3MEHYHBOCTb
1 €CTEeCTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAHI

TPyJa, MBIIIJICHHUE, peYb

2.5

OCHOBHBIE CTaUU U BETBU DBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YerloBeK
yMenbid, YemoBek mnpsaMoxopsuuid, YenoBek HeaHaepTalibCkuil, YenoBek
pa3yMHbIid. Haxo/Ik1 HCKOMaeMbIX OCTAHKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh

pacrpocTpaHeHHs, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 JKU3HH, Opyaus

2.6

UYenoBeueckrie  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpaswmiickas), HErpo-aBCTpATOWAHAS (PKBAaTOpHANbHAs), MOHTOJOWIHAS
(azuaTcko-aMepukaHckas). YepThl TPHUCHOCOOJICHHOCTH TPECTaBUTENEH
YelOBEUYEeCKHX pac K YCJIOBHUSM CYHIECTBOBaHMSA. ETUHCTBO ueIOBEYECKUX

pac. Kputuka pacuzma

Opranu3Msbl U OKpy»Karolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJaud U pa3esibl SKOJIOTHU. METOIbI 9KOJIOTHUECKUX
HCCICAOBaHUN.  DKojJoruyeckoe MupoBo33peHue. Cpenbl  oOUTaHHS
OpraHU3MOB: BOJHAas, Ha3eMHO-BO3/yIIIHAS, MMOYBEHHAs,

BHYTPUOPTaHU3MCHHAA

3.2

Okonoruueckue (Qaxtopel. Kiaccudpukanusa skojgorudeckux (HakTopos:
abnotnyeckne, OMOTHYECKHE M AaHTPOIOTCHHBIC. J[eHCTBHE HKOJIIOTHYECKUX

(haKTOpPOB Ha OPraHU3MBI

3.3

Abnotndeckue (aKTOphL: CBET, TEMIIEPATypa, BIaXHOCTh. doTomepronusm.
[TpucnocoOneHnss OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX (DAaKTOPOB.

buonornyeckue puTMbl

3.4

buotnueckue dhakTopsl. Busmbl 6MOTHUECKUX B3aMMOICHCTBHUI: KOHKYPCHIIHSI,




XHUITHUYECTBO, Mapa3sUTU3M, MYTyajlu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIM3M, HEWTpaau3M. 3HaueHHe OHOTHYECKUX
B3aUMOJCUCTBUM  JUIsI  CYLIECTBOBAHMS  OPraHU3MOB B  IIPUPOJIHBIX

coo0I1IecTBax

3.5

IKOJIOTHYCCKHE XapaKTCPUCTUKU  IIOIIYJIALNUH. OCHOBHBIC TIOKa3aTelIH
nomyJjadanuu: 4YuCJICHHOCTD, INIOTHOCTb, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

Murpanus. JJnHaMyKa YMCICHHOCTH MOMYJIALIMY U €€ Perysiuus

Coo01recTBa ¥ DKOJIOTHYECKHUE CUCTEMBI

4.1

CoobmiecTBo opranu3smMoB — OuoreHo3. CTpyKTypbl OuoleHO3a: BHIOBaf,
poCcTpaHCTBEHHas1, Tpoduueckas (muuieBas). Bunbsl-nomuHantel. CBsi3u B

OnoleHoO3€e

4.2

Okonorudeckue cuctembl (dkocuctembl). lloHarue 006 »sKkocucreme U
OuoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peIyleHTbl. KpyroBopor BemecTB U TMOTOK BSHEPruud B
skocucteme. Tpopuueckue (MuIIeBble) YpoBHU SKocucTeMbl. [lumieBblie menu
u cern. OCHOBHBIE TIOKa3aTeJMd »3KOCHUCTEMbI: Omomacca, MPOMYKIIHSL.
DKOJIOrMYeCKHe MUPAMUIBL: TPOAYKINHU, YUCIEHHOCTH, OMomMacchl. CBOMCTBa

HKOCHCTEM: YCTOMYUBOCTb, CAMOPETYJILusl, pazButue. CyKieccus

4.3

ITpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03E€p M peK. DKOCHCTEMA XBOHHOTO
VI IIUPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPO’KOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3AHUCTBEHHOE  3HAYEHHE  arpodKOCUCTEM U
ypOOsKOCHCTEM.

buopasznooOpa3ue kak ¢aktop ycroiuuBoctd sKocucteM. CoxpaHeHHe

OHMOJIOTHMYECKOTo pa3HOOOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnanckoro o Omocdepe. I'paHuibl, cOCTaB U CTPYKTypa
ounochepnl. Kupoe BemiecTBo U ero pynknuu. OcodbeHHocTn O6nochepsl Kak
ro0aIbHOM 3KOCHCTEeMBI. J/IMHaMU4ecKoe paBHOBECHE M OOpaTHas CBs3b B
o6uocdepe. KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKHE IHKIIBI 3JIEMEHTOB

(yrnepona, azota). 3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Omochepe 3emau. AHTpOIIOTCHHBIE U3MEHEHUsT B Onocdepe.
['moGanpHbIE IKOIOTUYECKUE TTPOOTIEMBI.
OcHOBa palMOHAIBHOTO YIPABICHUS TPUPOJHBIMH pecypcaMd H  UX

HCIIOJIB30BAaHHC. ZIOCTI/I)KCHI/IH OHOJIOTHHU U OXpaHa IIpUpOabI




