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HHOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o OWONOTMM Ha YPOBHE CpPEIHETO OO0IIero oOpa3oBaHMUS
paspaborana Ha ocHOBe DenmepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Pocculickoii @enepannn», TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOTpaMMbl CpeIHEro oOIero oOpa3oBaHHUs
(®OIT COQO), mpeacraBieHHblx B  DeaepallbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM cranjgapre COO, U OCHOBHBIX MoONOXeHUM «CTpaTeruu
pa3BuTusa BocnuTaHus B Poccuiickoit @enepaunu Ha niepuon ao 2025 roma»
(Pacnopsokenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

[Ipu pazpaboTke mporpaMMbl 10 OHOJOTMU TEOPETUUYECKYIO OCHOBY IS
onpeneneHusl NoaXoJ0B K (OPMHPOBAHUIO COAEpPKaHUS Y4eOHOIro MIperMeTa
«buonorus» cocraBunM: KoHuentyainbHele mnojoxenus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJepXaHusl, pPe3yJbTaToB OOy4YeHUs u
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TMOJOKEHUS 00 OOIINX LETsX
U TPUHIMIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHErO
obmero oOpa3zoBanusi B Poccuiickoii ®enepanuu, a TakKe IOJIOXKEHHUS O
cnenupuke 6MOJI0TUH, €€ 3HaYEHUU B TIO3HAHUU KUBOM MPUPOJIbI M 00€CTIeUEHUN
CYILIECTBOBAHMS YeoBeYecKOro oomecTsa. CorinacHo Ha3BaHHBIM MOJOKEHHSIM,
onpeeneHbl OCHOBHbIE (DYHKIIMM MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuonoruu Aa€T TPEACTABICHHE O LENsAX, 00 oOmen
CTpareruu OOy4YeHHs, BOCHUTAHUS M PA3BUTHS OOYYAIOIIUXCS CpEACTBAMU
yueOHoro mpenmera «buosnorus», ompeaenser o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeicsiieHue 10 pas3deliaM ¢ TeMaM,
PEKOMEHIyEMYIO MOCIEI0BATENIbHOCTh U3yUEHUs yUeOHOTO MaTepurana ¢ y4éTom
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3CH, JIOTHKH OO0pa30BaTEIIBHOTO
poiiecca, BO3PAaCTHBIX 0COOCHHOCTEHW 00yJaromuXCs.

B mnporpamme 1o OuoNOTMHM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM PE3yJIbTaTaMm
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEILHOM
NeATEeTbHOCTH/YIEOHBIX JCUCTBUN OOYYAIOMIMXCS 1O OCBOCHHUIO COACPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 knaccsl, 0a30BbIid ypOBEHD) pean30BaH
IPUHITMI TPEEMCTBEHHOCTH B W3YUYCHUW OHWOJIOTHH, Onaromaps 4eMy B HeEl
MIPOCMATPUBACTCS HANPAaBIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3aHHBIX C
dbopMHpOBAaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAIU JUYHOCTH, OKOJOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O



3I0pOBOM 00pa3e >KM3HHU U OEPEKHBIM OTHOILIIEHUEM K OKPYXKAIOIIeH MPUPOTHOIM
cpene. [loaToMy Hapsiay ¢ U3ydeHHEM OOIIEOMOJIOTHUYECKHX TEOPH, a TaKxke
3HAHUM O CTPOCHMM >KMBBIX CHCTEM Pa3HOTO0 paHra M CYHUIHOCTH OCHOBHBIX
IPOTEKAIOUIMX B HUX MPOIIECCOB B MporpamMme 1o OUOJIOTUU yIeJIeHO BHUMaHHUe
UCIOJIb30BAHUIO TIOJYUYEHHBIX 3HAHWM B TOBCEJIHEBHOW KU3HU I PEIICHUS
NPUKJIAJHBIX 33/1a4, B TOM YUCJIE: MPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JI€BaHUI
YelioBeKa,  MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAaHUS,  OOOCHOBaHHUS
HKOJIOTMYECKH 11eJIecO00pa3HOro MOBEICHUS B OKPY>KaIOIeH MPUPOAHOM cpee,
AHAJIN3a BJIMSHUS XO3SAMCTBEHHOM JEATEIIbHOCTA YEJIOBEKAa HA COCTOSIHUE
IPUPOAHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIATHON
HampaBJeHHOCTH  ydeOHoro  mpeamera  «buonorus»  MNPOAUKTOBAHO
HEOOXOAMMOCTBIO O0ECIIeUEHUs! YCIOBUM Ui PEUICHUs] OJTHOM M3 aKTyallbHbIX
3aa4 IIKOJBHOIO OHOJIOTUYECKOTrO0 OOpa3oBaHMsl, KOTOpas IpeAroiaraeTt
dbopmMupoBaHre y 00y4YaIOMIMXCS CIIOCOOHOCTH aIalTUPOBATHCA K M3MEHECHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpenHero oOmero oOpa3oBaHHs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (GOpMHUPOBAHUE Y OOYUYaIOIIMXCA MPEICTABICHUNA O
HAyYHOW KapTHHE MUpPA, paCHIUpsieT U 0000IaeT 3HaHus O KUBOU mpupoje, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3AIMHM U SBOJIOIUHU, CO3MAET
yCIOBUS  JJisi: TO3HAHUS 3aKOHOB JKMBOM  MPUPOIBI, (OPMHUPOBAHUS
(YHKUMOHATBHOW T'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHoro obpasa
KU3HU, DKOJOTHYECKOTO MBIIUICHNS, IICHHOCTHOTO OTHOIICHHS K IKHUBOM
MIPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHNe OMOIOTHS UMEET TAKXKe JIJISl PEIICHHUS] BOCTTUTATEIbHBIX
M Ppa3BUBAIOLIMX 3a/Jad CpeAHero oOmero oO0pa3oBaHus, COLMAIU3ALUH
oOyuaroruxcsi. 3ydyenue Guosioruu od6ecrneurnBaeT ycaoBus 11t GOpMHUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKON KYIbTYPhI, CIOCOOCTBYET MHTETPAIIMA OMOJOTHYECKUX 3HAHUH C
IIPEICTABIICHUSIMH U3 IPYTUX YICOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHH
u reorpadun. HazBaHHbIE TOJOKEHUSI O MpeAHA3HAYCHUN Y4eOHOTO TpeaMeTa
«buonorus» CcoOCTaBUIM OCHOBY MJIsi OMpENeJCHHUs TOAXOIOB K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COAEpX aHHs, IMPEACTaBIEHHOT0 B Iporpamme o
OunoJoruu.

OT60p comepkanusi yaueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULHUUA KyJIbTYpOCOOOpPAa3HOro MOAXOAAa, B COOTBETCTBUH C
KOTOPBIM 00ydYarouuecs: JOJKHBI OCBOMTh 3HAHUS M YMEHHMS, 3HaYUMbIEe Jis



dbopMupoBaHUS OOIIEH KyJIbTYpHl, OMPEACISIONINE aJeKBAaTHOE IIOBEICHUE
YeJloBeKa B OKPY’KaloIlel MPUPOIHOI cpefie, BOCTPEOOBAaHHBIE B TIOBCETHEBHOM
KU3HU U MPaKTU4YECKOU AesTenbHOCcTH. Oco0oe MecTo B 3TOM CUCTEME 3HAHUMU
3aHUMAIOT  DJIEMEHTBl  COJAEpP)KAaHMS, KOTOpbIE CIy’)KaT OCHOBOM  JJIA
dbopMHpOBaHUA MPEJCTaBICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHE
MHUpa U [IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3alluu
OuoI0rHUecKoro oopa3zoBaHusl.

CTpyKTypupoBaHHE COJECpKaHUS yueOHOro Marepuana B IporpaMmme Io
OMOJIOTUM OCYHIECTBIEHO € YYETOM MPUOPUTETHOIO 3HAYEHUs 3HAHUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBOI OpraHU3allu
U DBOJIOLMHU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YEOHOIro MpeaMeTra
«buosorus BBIACIEHBI CIEAYIOINE COACPKATEIbHBIC JIMHUN: «bHUONOrUs Kak
Hayka. MeToJibl Hay4yHOTO MO3HaHUA», «KieTka kak Omosorndyeckas cucTeMa,
«Opranu3m kak Owuonormyeckas cucremay», «Cucrema W MHOrooOpasue
OPTraHUYECKOTO MHPA», «OBOJIOLMS KUBOW NPUPOIABD, «IKOCHCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

enp m3ydyenus: yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE OOYyYaIOLIUMUCS 3HAHUAMH O CTPYKTYPHO-(PyHKLIHOHAJIbHOM
OpraHM3alM >KUBBIX CHCTEM pa3HOTO paHra M MOpHOOpEeTEeHUEe YMEHHH
UCIIOJb30BaTh 3TU 3HAHUS JUIsl TPaMOTHBIX JCHCTBHI B OTHOILIEHUU OOBEKTOB
KUBOU PUPOJIbI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHne enu u3ydeHus: yueoHoro npenmMera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/]1ay:

OCBOCHHE O0YYaIOIIUMHUCS CUCTEMBI 3HAHUN O OMOJOTMYECKHUX TEOPHUSX,
YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWIAX, CIYyKaluX
OCHOBOU 1J11 (HOPMUPOBAHMSI MPEJCTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHUpa, O MeToJaxX Hay4HOro TIO3HAHMS, CTPOCHHHM, MHOro00pazuu H
OCOOEHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YpPOBHS OpraHU3allid, BBIJAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUH;

dbopmupoBaHre y 00y4aroUIUXCsl MO3HABATENbHBIX, UHTEIUICKTYAbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOlEeCcce aHaau3a AaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJIA0B, UACH U MOAXONOB K M3YyYEHHIO JKUBBIX CHUCTEM
Pa3HOI0 YpOBHS OPraHU3aLUY;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOIIeil KyJabTypbl, (QYHKIIMOHAITBHOU
IPAMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATb U  OLEHUBATh  SBJICHUS
OKPYKAIOLIEr0 MHpA KWUBOW NPUPOJIBI HA OCHOBAHMM 3HAHWM U OMbITA,



MOJTYYCHHBIX TIPU U3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOYYarONUXCs YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW NEATETbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEX HOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM >KHUBOM
OpUPOABI, HEOOXOIUMOCTH OEpeXKHOTrO OTHOIIEHUS K HeW, CcoOIoaeHus
ATUYECKUX HOPM TIPH MPOBEACHUN OMOJOTHIECKUX MUCCIICIOBAHUT;

OCO3HAHHWE IICHHOCTH OWOJIOTHYECKUX 3HAHWUU JJIS TIOBBIMICHUS YPOBHS
AKOJIOTHYCCKOHN KYJIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUNW M YMEHUH B MOBCEAHEBHOW KU3HU
JUTSI OLICHKH TOCJIEICTBUI CBOEH JEATEILHOCTH MO0 OTHOIICHHUIO K OKPY KaloIen
cpene, COOCTBEHHOMY 3[0pOBBIO, OOOCHOBAaHME U COONIOACHHE MEp
npoduiakTUKK 3a001€BaHUM.

B cucreme cpennero obGmiero obpaszoBanusi «buonorus», uzydaemas Ha
0a30BOM ypOBHE, SBIIICTCS 00S3aTEIBbHBIM YICOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD).

Jns u3ydeHuss OWOJOrMM Ha 0a30BOM YypPOBHE CpEIHETO OO0IIero
oOpazoBanus otBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Heaeno), B 11
kiacce — 34 gaca (1 gac B Heemio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKOH, 3CTEeTHKOM u mpaBoMm. Ponbp Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaYK.

MeToap! o3HaHUS )KUBOM MPUPOB! (HAOIIOACHNE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pAa3IMYHBIX METOJOB NpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM M WX pazHooOpasue. YPOBHHM OpraHHM3alUU OHMOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
PUPOIBI».

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHWMHUYECKUH COCTaB KJIETKU. XMMUYECKUE IIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMK BOJABI M MHUHEpaJbHBIX BellecTB B kieTke. [loanep:kaHne OCMOTHYECKOIO
Oananca.

Benku. CoctaB u crpoeHue 0ei1koB. AMUHOKHCIOTHI — MOHOMEPHI OekoB. HesameHumbie
U 3aMEHHUMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS WM YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouonornueckue kKaramu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otmianuus  ¢GEpMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JIAKTO3a) W TMOJNHCAaXapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJI€BOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapodrbHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pynkumu munuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB U JIUIHUIOB Kak
MCTOYHUKOB DHEPIHH.



Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBUA UACU U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneruueckuii anmapar, CHCTeMa CHHTEe3a Oelka.

Tunel KIETOK: 3yKapuoTHYecKas M IpokapuoTuueckas. (OCoOEHHOCTH CTpPOEHUs
npokapruoTuueckon kiaeTku. Knerounas crenka 6akrepuii. CTpoeHHE dYKapHOTUUECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIETOYHAs CTEHKA, TJTUKOKAIMKC, WX (YHKIIWH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknmu. [luTomnazmMa u €€ OpraHoOWIbL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocoMsl. [lomyaBToHOMHBIE
OpraHOMbI KJIETKUA: MUTOXOHIPUH, IIacTuAbL. [IpoucxoxaeHne MUTOXOHAPUIA U I1acTul. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IICHTP, HEHTPHOJH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslii eHTp kieTku. CTpoeHue aapa: saepHas 00oI0uKa, Kapuoruiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX 3JIEMEHTOB B  HEXHUBOW MPUPOJIEY,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupbl u cxemsl: «llepuoanueckass TabNMIA XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue syKapruoTUIECKOn
KIeTkn», «CTpoeHue >KUBOTHOM KieTku», «CTpOoeHHe pacTUTENbHON KieTkn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasn.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, 00OpylOBaHME A IPOBEJECHUS HAOIIOJCHUIA,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpEnapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTEepHUaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpOeHHs KJIETOK DPACTCHHH, >XHBOTHBIX M
0aKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0OMU3M. AcCCUMWIAIUS (MJIACTUYECKHM OOMeH) u
JTUCCUMMJIIALINS (SHEPTETHYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO TpoIiecca MeTadonuszma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U PHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbif. Pons depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.



®orocunre3. CperoBas u TeMHOBas (a3pl (oTocuHTe3a. Peakiuu Qorocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIIUE OakTepuu. 3HAUCHHE XEMOCHHTE3a /JIs KU3HH Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacmiernsjeHue BeIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl SHEPreTHIecKoro oomena. I'nukomus. bpoxenne u
ero Buabl. KucimopopHoe okuciaeHHe, WIM  KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. [enermueckas wuHbopmarus u JHK. Peammzamms
TeHETUYECKON MH(popManuu B KieTKe. | eHeTHYECKUil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIUS —
matpuuHblii cunTe3 PHK. Tpancnsnus — Onocunres Oenka. Dtansl Tpancasiuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexnetounsie ¢popmbl KU3HU — BUPYCHL. McTopus oTkpbiTHs BupycoB (/1. U. iBaHOBCKkwMi).
Oco0OeHHOCTH CTPOEHMSI M JKM3HEHHOro LuKJIa BUpycoB. bakrepuodaru. bone3nu pacrenui,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAaEMbIe BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30yautTens CIIM/la. OOpaTtHas TpaHCcKpunius, peBepraza M uHTerpasa. lIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemMoHcTpaumMu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsszes.

Tabmuubt u  cxembl: «Tumbl  nuTaHus», «Merabonusm»,  «MUTOXOHAPHIY,
«QHepreTuueckuil oomen», «Xmoporact», «Portocunres», «Ctpoenne [JHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepuodarn», «Crpoenne u ku3HeHHbIH 1K Bupyca CIIMJla, Oaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Yasoenue JJHK u tpanckpunmus», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1muki, WM KU3HEHHBIM IMKJI KieTkd. MuTtepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdaze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBI Ha0Op — KapHOTHUIL. JMIMIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHSI U MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Jenenne knerku — muro3. Ctaauu muto3a. [Iporeccsl, mporcxoasiue Ha pa3HbIX CTAIUAX
MHUTO3a. BHOTOrHYeCKHii CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrionoe U 1mojioBoe. Buapl 6ecrnonoro pa3MHOKEHUS:
JiefieHNe HaJiBOe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHO)KeHne. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE NI CEIEKIIHH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Cragun Meiosza. IIponeccsl, mpoucxoasmue Ha cragusx Meiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbIci ¥ 3HaYeHUE Mei03a.

["amerorenes — mpornecc 00pa30BaHUs MOJOBBIX KIETOK Yy *KUBOTHBIX. [1oyi0BBIE *Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CHepMaTo30uj,
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AilleKJIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOCHHOCTH CTpOCHHS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayaibHOe pa3BUTHE (OHTOreHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBFHOTO PAa3BUTHA Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJICHHE, TacTPYJISIU,
opranoretes. [ToctamOpruoHanbHOEe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBL, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOEHUE CEMEHU, CTaJUU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «/leeHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpOe€HHE XpOMOCOMBD», «KieTouHblii LUK, «Perukanus
JHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pa3zButuey, «I'ameTorenes y MiaeKOIUTaroMMX
U 4esoBekay, «OCHOBHBIE CTaJAMU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/bl MIIEKOIMUTAIOLIET0Y,
«Sliiueknerka miekonuTarouero», «Kapruokunes B KJieTKax KOpEUIKa JyKay, MarHUTHasE MOJIEIIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHass pabora Ne 4. «l3yyeHue CTpOEHHS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTwku. Ponb muTonoruu u
IMOPHOJIOTHHU B CTAHOBJIEHUH T'€HETHKH. BKiag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  INPU3HAKOB, ycTaHOBIEHHble [.  MeHnenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TIEPBOTO TToKoyieHus. [IpaBuiio
JTOMUHUPOBaHUA. 3aKOH paculeluieHuss npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTHuyeckue OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOIIEe CKpElUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIeJOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpPA.

XpoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpPEAEIIEHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HAcCleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.



11

BapuanuoHHbIi pax 1 BapuanuoHHas kpuBas. Hopma peakuun npusnaka. KonuuecTBeHHbIE U
Ka4eCTBEHHBIE MMPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencreenHnas, M reHOTUNHYECKas, N3MEHUMBOCTh. KOMOMHATUBHAs M3MEHUYUBOCTD.
Meiio3 u 1ONOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHAs
u3MeHunBoCcTh. Kiaccu¢ukanus MyTranuid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. YactoTra u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSIIOB B HACIEICTBEHHOMN
n3menuusoctu H. 1. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI T'€HETHUKH 4YEJIOBEKA!
IeHEANOrnYecKui, OJIM3HELOBbIN, LMUTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISpHO-
reHeTuyeckuil. COBpEMEHHOE ONpEJelIeHUe TIEHOTUIIA: IIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTHIUPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TIeHHble OoJie3HH, OOJIe3HM C  HACJIEACTBEHHOW MPepacroiokKeHHOCTBIO,
XpoMocoMHble Oosnie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HH, TUATHOCTUKH, MPO(PUIAKTHKN U JICUCHUS TEHETHYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHKU B
IPEJOTBPALICHUN U JICYEHUHN FeHETHYECKUX 3a00J1eBaHU YeI0BeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOrMOpUHOE CKPELIMBAHUE U €r0 IUTOI€HeTHYECKasi OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro IUTOICHETHYECKass OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«duruOpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUI,
«Meio3», «B3aumonecTBue aluIEIbHbBIX TEHOBY, «I eHeTnYeckne KapThl pACTEHU, )KUBOTHBIX U
qyenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka U KHMBOTHBIX», «Buasl uaMeHunmBocTH», «MoaupuKamoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTnka rpynn KpoBu», «MyTallMOHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amIUIMKaIuu «MoHOruOpuaHOe CcKpemuBaHue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, Mmyrauuu Gopmbl KpbUIbEB U OKpAacKU Teia), repdapuit
«I"opox mOCEeBHOW».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHast pabota Ne 5. «/3y4yeHue pe3ysibTaTOB MOHOTMOPUIAHOTO U JTUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHne MoaupuKaIMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psifia U BapUallMOHHON KPHUBOI».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauuid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUu U foMecTukanus. Yuenue H. U.
BaBunoBa 0 IeHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.
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CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbIil U MHAMBUIYAIbHBIM OTOOPBI B CEEKLUU
pacTteHui u kuBOTHBIX. OLIEHKa 3KCTephepa. bIM3KOpoICTBEHHOE CKpEeIMBAaHNE — HHOPUIHHT.
Uucras nuaus. CKkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, ninu rubpuanas cuna. HepoacrsenHoe
ckpeumBanue — ayrOpunuar. OtmanéHHas ruOpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTarceHe3 W TIOJYy4YCHHE IOJIMILUIONIOB. JOCTH)KEHUS CEJIEKIMHM PACTeHHM, XMBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonorust kak orpacib NpOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kiierounas unxenepus. Knetounsie
KYJIBTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUN. KiOHMpOBaHHE BBICOKOIIPOLYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHMEe M JTUdeckue mnpodiemsl. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmuubl u cxembl: KapTa «LleHTpbI MPOMCXOXKIEHUS U MHOrooOpa3usi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMiD», «OTaanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. WBanoBay, «[lomummonnus», «OOBEKTHI
O6uotexHonorun», «Kinerounsle KylabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE U IEpeHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHbie U IpaKTHYeCKHe PadoThI:

Okckypeuss «OCHOBHBIE METOJbI U JIOCTH)KEHUS CEJIEKLIMU PAcTeHHH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035IHCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

ITpennocsuIKy BOSHUKHOBEHHUS dBOIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CaunerenbcTBa 3BoJoLKU. [lageoHToIOrNYeCKUE: OCIIEI0BATEILHOCTD MOSBIEHUS BUI0B
B TJICOHTOJIOTHUECKON JIETONHCH, MNepexoiHblie (opmbl. buoreorpaduyeckue: cXxoacTBo U
paznuune ¢ayH 1 Gprop MaTepuKOB U OCTPOBOB.

OMOpPHOIOTMYECKHEe: CXOJCTBA U pa3inyuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIEC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBHHH3MA.
JIBuKkyiiye Cuibl ABOJMIOLMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE NpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas H3MEHYUBOCTh, Oopb0a 3a CyIIEeCTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunretndeckast Teopus 3Bostonun (CTI) u e€ OCHOBHBIE TTOJIOKEHUSI.

Mukposontonus. [Tonynsanus kak eIMHALA BU1a U DBOJIFOLUU.
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JBmwxymme cuibl ((hakTophl) BOJIOLUM BUAOB B NpHpojae. MyTallMOHHBIM mpouecc u
KOMOWHATHBHASI U3MEHYHBOCTH. [lomy sIioHHBIE BOJIHBI U Apeii] renoB. M3omsamust 1 Murpamus.

EcrectBennblii oT1O0p — HampaBistomuid ¢aktop sBosonuu. DopMbl €CTECTBEHHOTO
otbopa.

[TprcnocoO1eHHOCTh OPraHU3MOB KakK pe3ysbTaT 3BoJtoluu. IIpumepsl npucrnocoOneHuit
y OpraHu3mMoB. ApoMop(03bl U UAN0-aAAII TALUH.

Bun wu BumooOpazoBanme. Kpurtepum Buga. OcHoBHbIE (opMbl BUA000pa30BaHUS:
reorpauueckoe, 3KOJIOrHUECKOE.

Makpospomonus. @opMel 3BoIOLUM: (hUIeTHYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Tpoucxoxnenue oT HECMEUUATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3eMiiey, «3apOoIbIIIH ITO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBEHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuii», «MHorooOpasue MOpPOA KUBOTHBIX», «llomymsmumy,
«MyTanyoHHas U3MEHUUBOCTBY, «ApomMopdo3sl», «Mnuoanantanuny, «O0mas nereHepams»,
«/IBrxyiue cuibl 3Bomonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYILIECTBOBaHUE, «[IpucnocobneHHOCTH OpPTaHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAcKH, HAOOp TJIO0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HAIPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJienb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX ».

buoreorpaduyeckas kapra wmupa, KoJuiekmus «@DOpMbl COXPAaHHOCTH HMCKOIAaeMbIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe IArymIKn», MHKpomnpenapaTr «J/lposzodpuna» (HOpMma,
MyTaluu (OPMBI KPbUTHEB  OKPACKH Tela).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne 2. «OmmcaHue TPHUCTOCOOJCHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KHU3HU Ha 3emuie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU XKW3HU. HaydHble TUIIOTE3hl BO3SHUKHOBEHHS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUsA. XHUMHUUYECKas JBOJIONHS. AOHOTEHHBIN CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE MOATBEPKICHUE XUMUYECKON
sBomtonny. HauanbHele Tamnsl Ononorudeckoii apomroruu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX DBOJIOIHAL
dopMHPOBaHNE OCHOBHBIX T'PYII KUBBIX OPTAaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxeiickas u npoTepo3oickas
apel. [Taneo3oiickast 3pa u €€ meproIbl: KeMOPUICKUH, OPIOBUKCKUM, CUITYPHUICKUH, TE€BOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruobl: TPUACOBbIN, IOPCKUNA, MEJTOBOM.
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Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMara M TeoJIOTMUeCKHX MpoiieccoB. OCHOBHBIE ATallbl 3BOJIIOIUU
PaCTUTEIHLHOTO ¥ )KUBOTHOTO MUpa. ApoMop(}03bl y pacTeHUl 1 )KUBOTHBIX. [osiBIICHHE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BONOUUUA. OCHOBHBIE CHCTEMATHYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  YeJIOBeKa. AHTpPOIOJOrus Kak Hayka. Pa3BuTue mnpelcTaBieHUd O
IIPOUCXOXKAECHNUN YesloBeKa. MeTo 1l 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cuibl  (pakTopel) aHTpomorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, UeNOBEK yMEbIii,
YenoBek mnpsMoxondmuid, YenoBek HeaHaepraibckuii, YenoBek pasymublid. Haxonaku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUsS, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIUE PACHI: €BPOIEOHIHAs (eBpa3uiicKas), HErpo-
aBcTpaioujHas  (9KBaTOpUAIbHAs), MOHIOJOWUHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTABUTEIIEH YETIOBEYECKUX Pac K YCIOBUAM CyllecTBoBaHus. EquHcTBO
yenoBevyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapusn, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupay», «PactutenpHas kietka», <«OKuBoTtHas kietrka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAaXOJIOK
MPEKOB COBPEMEHHOIO 4YeJoBeKay», «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeueckre pach».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHne denoBeka» (OIOCTBI aBCTpPaAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTaliblla, KPOMAaHbOHIIA), CIENKU WM U300pakeHUsT KaMEHHBIX OpYIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKass TabauIa,
KOJUTEKIHS «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[TpakTuaeckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM M )KMBOTHBIX B
KOJUTEKLIASX .

DKCKypcHsi «IBOJIIOIHUS OPTAHUYECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pas3feNbl SKOJIOTMH. MeToAbl 3KOJOTHYEeCKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IyIIHAs, IOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropel. Kimaccudukamus skojgorndeckux (GakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBrE IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.
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AlGuotnueckue  (QaxkToOphpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOnenus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (haKTOPOB. bruoigornueckne puTMel.

buotnueckne  dakropbl. Buapl OMOTHYECKHMX  B3aUMOJACUCTBHN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHUe OUOTUYECKUX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH MOmyasinud. OCHOBHBIE TIOKA3aTeNH MOIYJISAILUH:
YHUCICHHOCTh, IUIOTHOCTh, POXJAa€MOCTh, CMEPTHOCTb, MPHUPOCT, MuUrpauus. JuHamuka
YUCIIEHHOCTH MOMYJISIIIUK U €€ peryJsiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ym6oapaT, K. @. Pynbe, O. ['ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emim», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH PpOCTAa YHCIEHHOCTH TMOMYJSIUU
uHpy3opuu-Tydenpkny», «llumessie nemm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PAaCTEHUM U3 PA3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTiaeckas padorta Ne 2. «[ToacU€T TUIOTHOCTH TOMYJISIANA Pa3HBIX BUIAOB PACTCHU».

Tema 4. CooO1ecTBa U IKOJIOTHYEeCKHE CUCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoneHo3.  CTpykTypbl  OHOLleHO3a:  BHJOBa,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucreMe U OMOreoleHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrUU B IKocucTeMme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHCTEMBI: OHOMacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryJIaLus, pazButue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M pEeK. ODKOCHUCTeMa XBONHOIO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Beprajackoro o 6uocdepe. ['panniipl, coctas u cTpykTypa ouochepst. XKupoe
BemiectBO M ero (QyHKuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aJbHONH 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHeHus B onocdepe. ['mobanpHbIC
HKOJIOTHUECKUE MPOOIIEMBI.

CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOPa3HOOOpa3ns Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pPeCypcaMu U HX
UCIOJNIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOIBL.
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JdemoHcTpaumMu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoreHos: coctaB u CTpykrypay, «lIpupoansie
coobmiectBay, «llemn mnuraHusY, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«2KocucTeMa MUPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMa XBOMHOT O Jiecay, «brnoienos Bogoéma,
«Arpouenos3», «lIpumepHble aHTPONOTCHHBIE BO3JCUCTBUS Ha MNpUPOAY», «BaxHelmue
VCTOYHUKHU 3arpsi3HEHUsl BO3JyXa U I'PYHTOBBIX Box», «llouBa — BakHeWIas COCTaBISAIOLIAS
ouocheprr», «Paktopsl nerpamamuu  nouBy», «llapHukoBeiii  3ddekT», «DakTOpHI
paZvoaKkTUBHOTO 3arpsa3HeHust Onocdeps», «O0mas ctpykrypa 6uocheps», «Pacnpoctpanenue
)Ku3HU B Omochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Omocdepe»,
«KpyroBopot a3zora B pupoie».

O6opynoBanue: Mojelb-anIuIMKaus «TunuuHble OMOIIEHO3bI», repbapuil «PacTUTenbHbIE
coolmiecTBa», KoiieKiuu «buonenos», «BpemuTenu BakKHEHUIINMX CEIbCKOXO3SMCTBEHHBIX
KYJIbTYp», TepOdapud M KOJUIEKIIMM PACTEHUH U >KUBOTHBIX, MpPUHAJIEKAIIME K DPa3HBIM
9KOJIOTHYECKHUM TpyIiaM oaHoro Buaa, Kpacnas kaura Poccuiickoii @eaepanuu, n300paxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBalOTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS INpeaMera «buosorus» BbIIEIEHBI
CIEIyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH W CaMOOIIPEIEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPAaJWLUN pa3BUTHUS
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIIUXCsl PyKOBOJICTBOBATHCS B CBOCH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHM, MPUCYIIUMH CHUCTEME OMOJIOTHYECKOTO
o0pa3oBaHus, HATUYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS Mpenmera «buosiorus» IOCTUrarTCsd B €IUHCTBE
y4eOHOM U BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJBTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HaHUS,
CaMOBOCHMTAaHHUS M CaMOPAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3WLMM JUYHOCTH, MATPUOTH3MA,
YBAKECHUSI K 3aKOHY M IPABOMOPSIKY, YEJIOBEKY TpyAa M CTApUIEMY IMOKOJICHUIO, B3aWMHOIO
YBaXEHHs, OEpPEe)KHOTO  OTHOIICHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS YUeOHOTO npeamera «buosiorus» MOJKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paclIMpeHne >KM3HEHHOTO OMbITa U OMbITA ACSITEILHOCTH B MPOIECCE pEeATM3alMi OCHOBHBIX
HaIpaBJI€HUH BOCHUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYAromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBWKEHHE 3aKOHA |
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUIEOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHHIO K SIBICHUSAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;
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YMEHHE YUYUThIBAaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUSA JIIOJICH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIHAJILHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3a]ad, YBaXHUTEJIbHOTO OTHOIICHHS K MHEHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS |

c(hOpMUPOBAHHOCTH POCCUICKON IPpaKAIaHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoauHol, ropaoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACJIEIUIO U MaMSITHUKaM IPUPOJIbL, TOCTUKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIA]] POCCUMCKHUX YYEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
NOHMMaHHs 3HA4YCHUsT OWOJIOTMM B IO3HAHWW 3aKOHOB TPUPOABI, B JKU3HU 4YEIIOBEKa W
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>K€HHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEACHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, ODUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMBbU Ha OCHOBE OCO3HAHHOIO
IIPUHSTHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJULMAMHU Hapo1oB Poccnu;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MIOHMMAHHE YMOLIMOHAJIBHOTO BO3AEUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl  310pPOBbS H
IMOLMOHAIBLHOIO 0JIArONOyYHsi:

MOHUMaHWE W pealn3aIus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryiasipHas (u3Mueckash aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE UEHHOCTU TPaBUJ HMHAMBUIYAbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUI M HEMPUATHS BPEAHBIX NPUBBIUEK (YHMOTPEOJIICHUS AJIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPYZY, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;
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TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIBLHO BBITIOJIHATh TAKYIO I€ATEIbHOCTS;

HWHTEpEC K pa3muyHbiM chepam mpodeccCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccuu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUU BCeil
JKU3HH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUA:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHSI;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBUI ISl OKPY/KAOLIEH CPEJIbL;

OCO3HAHUE TJIOOAIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MYyTeH X PEIICHHS;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YUCHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MPaBWJI TOBEACHUSA B NMPUPOJIE, HANPABICHHBIX HAa COXPAHEHUWE PABHOBECUSA B JKOCUCTEMaAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTHUBHOE HEIpUATUE JEHUCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEINTPUHIMAEMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYME PA3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, JKOJOTHYECKOM KYJIBTYPhI, OIbITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpakTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO Ha JMajore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHME SI3bIKOBOM M UHTATENBCKOW KYJIBTYpPbI KaK CPEJICTBA B3aUMOICHCTBUS
MEXIY JIOJIbMU U NMO3HAHUS MUDA;

MOHMMaHHEe crenuuKU OMOJIOTUU KaK HAayKH, OCO3HaHUS €€ ponu B (QOpPMHUPOBAHUU
PaIMOHABPHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIeM
MHpE Kak O €IWHCTBE TPHUPOABI, YEIOBEKa U OOIIECTBA, B TMO3HAHWH MPUPOTHBIX
3aKOHOMEPHOCTEH M peIIeHnH MpoOIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHON NHMBHIM3ALUN: 00eCTIeUeHUS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA ITyTEH BBIXOJIa U3 TI100aIhHBIX
HKOJIOTMUYECKUX TIPOOJIeM U oOecTieueHus Mepexo/ia K yCTOHYMBOMY Pa3BUTHUIO, PAIlHOHATBHOMY
UCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUW B IEJSX TMOBBIMICHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIIMOHAIBHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoi Mpu N3y4eHUH OHOJIOTHH;

MMOHUMaHUE CYLIIHOCTH METOJOB IIO3HAHUS, HMCHOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJyyaeMmble 3HAHUS JUISl aHaidu3a U OOBSICHEHHs SBICHUI
OKPYXKAIOIIeT0 MHUpPa M MPOUCXOJAMIMX B HEM H3MEHEHUH, YMEHHE JelaTh O00OCHOBAHHBIE
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3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS HaHHBIX C IIEJbI0 IOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHMOJIOTMYECKHE 3HAHUS JJISl pPEIICHUs
po0JIeM B PEaTbHBIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JCSITEIbHOCTh HHIMBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU IO OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «bHOJOrHs» BKIIOYAIOT:
3HaYMMble A8 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCLUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOZ0B IMO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHME, IpPOLecC, CHCTeMa, HAayuHbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HAOII0eHUe, U3MEpEeHHUe, SKCIEPUMEHT M JpPYyrux), YHUBEpcalbHbIE
yueOHble JeicTBUs (103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHOW TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OOYJaronuxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4deOHble AEWCTBUS B IO3HABaTEIbHOH U
COLIMAIbHON NPAKTHKE.

MeranpenmeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpeIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JOrHYecKHe NeHCTBHUSI:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyallu3UpoBaTh MpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NMPH OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHHS (aHaIM3a, CHHTE3a,
CpaBHEHHUA, Kiaccupukamuu, 0OOOIIEHHUs), PACKPHIBATH CMBICT OHOJOTHUECKUX TOHSATHN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTaHABINBATh CBSI3U C IPYTUMU MOHSATUSIMU );

ONpEACIATh LENN JEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTAaBICHHBIMU LIENSMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUS JUIsl 0ObACHEHUs (AKTOB M SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISBIISAThH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKIJIIOUEHUS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JJIsl MPEJCTABICHHS CYLIECTBEHHBIX CBS3€H U
OTHOILIEHUIA B M3y4aeMBIX OHMOJIOTMYECKUX OOBEKTaxX, a TAaKXKe NMPOTUBOPEUMU Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHHUKAX;
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pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEeMBbl ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUaJIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLIEHWBAaTh COOTBETCTBUE PE3YJITATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATE PAabOTy B YCIOBUAX pPEAIbHOIO, BUPTYAJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3sBUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
pasperieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;

UCIIOJIb30BaTh pPAa3IMYHbIE BBl JACSITEIBHOCTH 110 IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MPUMEHEHHMIO B YUEOHBIX CUTYalMsX, B TOM 4HUCIIE IpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIFOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOU IEATEILHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUIO0TE3Y €€ pelleHus, HAX0IUTh apIryMEHTHI Ul JOKa3aTelIbCTBAa CBOMX YTBEP:KJICHUH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUS;

aHaAJTM3UPOBATh MOJyYEHHBIE B X0/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKHU OILIEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYallUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh 1I€JICHAINIPABICHHBIN MOMCK IMEPEeHOCa CPEACTB U CIIOCOOOB JAEHCTBUS B
npodeCCHOHATIBHYIO Cpeay;

YMETh TMEPEHOCUTh 3HAaHUS B I[IO3HABAaTENbHYI0O U  IPaKTUYECKyl0 oOiactu
KU3ZHEJEATENIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEM, NpeUlaraTb OpPUTMHAIbHBIE MOJXOJbl W PELICHUS, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ undgopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaIM (TEKCTe ydeOHOro mocodwus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHUECKUX CIOBapsAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpPM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoChl M TNPUMEHATh Pa3IMYHble METOABI NPU TOUCKE M OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaJbHYIO (OpMYy TNpeACTaBICHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYroe);

UCMOJb30BaTh HAy4HbI S3bIK B KauecTBE CpEeACTBAa IIpU paboTe C OMOIOrHYECKOM
uHpOpMaLuel: IPUMEHITh XUMHUYECKHE, (PU3MYECKHEe U MaTeMaTU4YeCKHe 3HAKM M CHUMBOJIBL,
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dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl HHPOpPMAIUH, HWHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX Cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJICHHUsSI OTHOCHUTEJIbHO BBIIIOJHEHUSl MpelaraéMod 3aJadyd, YYUTbIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacrno3HaBaTh HEBEpOAIBHBIC cpeicTBa OOIICHUS, MMOHUMAaTh 3HAYCHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTyalluid, YMETh CMSIT4aTh KOH(QIUKTHI U
BECTHU [1€PETOBOPBHI;

BJIIQJIETh Pa3UYHBIMU CIOCOOaMU OOIEHUS M B3aHUMOJCHCTBHS, MOHUMATh HaMepeHUs
JIPYTHX JIOACH, MPOSBIIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opMme
(GhOopMyIMpPOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3Jaratb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3bIKOBBIX
CPENCTB.

2) cOBMeCTHas IeITeJbHOCTh:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHOW W WHIWBHUIYAIbHOU PabOTHI IpH
pelieHny OMOJIOTHYeCKON MpoOIeMbl, 000CHOBHIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBHSI P pELICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMATHUKy M METOJBI COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HHTEPECOB
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C Y4ETOM MHEHUIN
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJAJa U KAKJIOTO YYaCTHHKA KOMAaHJIbI B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HJAEU C MO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETHMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3amnms:

WCIIOJIh30BaTh OMOJIOTMUECKHE 3HAHUS JUIsl BBISBICHUS TPOOJIEM M WX PEIICHHS B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHU 11EIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KMBOW MPUPOJE, CBOEMY 3JI0POBBIO U 30POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIIbLHON JAEATETBHOCTH U
KU3HEHHBIX CUTYaLHSIX;
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CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPOOJIEMBl C yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHUIO M TPOSIBIICHUIO MIMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTUBBI B ICSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATH IPUEMBI peduieKCun
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

3) npunsiTHE ce4sl M APYIHUX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABATh CBOE MIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs: porpaMMbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueoHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHPETAlMUd U MPeoOpa3OBaHUIO 3HAHUM, BHUIbI
JeSITeIbHOCTH 10 MOJyYEHUIO HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTYallMsX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE PEe3yIbTaThl IPEJCTABICHBI M0 TOJaM 00yUYeHHUSI.

10 KJIACC

[TpenmeTHsble pe3yabTaThl OCBOCHUA yueOHOT0 npenmeta «bruonorus» é 10 knacce 10IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [UIs PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHATUM: KHU3Hb, KIETKA,
opranusM, MeTa0oau3M (0OMEH BEIECTB U MPEeBpaIleHUE YHEPTUH ), TOMEOCTa3 (CaMOpeTrysIusl),
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YPOBHEBas ~ OpraHu3alys  JKUBBIX  CHUCTEM,  CaMOBOCIpPOM3BEAEHUE  (PEHpOoAYKLUs),
HACJIECTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHME M3J1araTb OHOJOTMYECKHE TEOPUM (KJIETOYHAas, XPOMOCOMHas, MyTalllOHHas,
LEHTpajbHas JorMa MOJEKyJsipHOW Ouoisiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBunosa) u yuenus (0 LeHTpax MHOI00Opasus U MPOUCXOKACHUS KyIbTypHbIX pactenuid H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO TO3HAHUS B OMONOTMH: HAOIIOACHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHH, OpraHM3alus W MPOBEIACHUE OHOJIOTHYECKOTrO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJIyYEHHBIX PE3Yy/IbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICISATH CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLEHUs] SHEPTUM B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS], PA3MHOXKEHUS, WHIAUBUAYAIBHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOIy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOrMYECKHX IPOLECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 370POBbS M 3/I0POBBSl OKPY)KAIOIIUX JIIOJIEH, COONIONEHHUS HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpY)KAIOIIEH MPUPOAHOM Cpene, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMONIOTMU M OMOTEXHOJIOTHH Ul paldOHaIbLHOTO
IPUPOIONOIIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TE€HETHMYEeCKHE 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpeIllMBaHUE, CIEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIMBAHUS
JUIS TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUYECKUE pabOThl, COOMOATh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHME KPUTHYECKHM OLIEHHWBATh M HHTEPIPETHPOBATh HMH(GOPMALMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIpHbIE MaTepHalibl), STHYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIEHHUs, o00o00mas
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

11 KUIIACC

[TpenmeTrHbIe pe3yabTaThl 0OCBOCHUS YueOHOT0 npenmeta «buonorus» ¢ 11 knacce NOMKHbBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CHUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEeleHuUs )KU3HEHHBIX 33/1a4;
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YMEHHUE PacKpbIBaTh CO/EPKaHNE OMOJIOIrMUECKUX TEPMUHOB U OHATHM: BUJ, OMYJIALNA,
reHO(OH], HBOJIONMS, MABIKYLIME CHIbl ((aKTOpbl) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, JKOJIOTHYECKHE (PAKTOPBI, HSKOCHCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIEHTHI, LIENH MUTaHUs, SKOJOrHYecKas mupaMuaa, OuoreoueHos, onocgepa;

yMEHUEe Wu3arate Ouosnorndyeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMid U nyrted 3omouuu A. H. Ceepuosa, yuyeHus o
ounoctepe B. U. BepHauckoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4HOrO IO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIABI)KEHHE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOPHi U 3aKOHOB, YMEHHUE JI€aTh BBIBObI HA OCHOBAaHUH MOJYYEHHBIX PE3yJbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U JKOCHUCTEM,
OCOOEHHOCTH  IIPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJ000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPIUU B IKOCUCTEMAX, aHTPOIIOI€HHBIX H3MEHEHH B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMHYECKHUX IMKIOB B
ounocdepe;

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUS Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUH, JIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeUeHus
0€30MacCHOCTH CBOEro 3JI0pOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
TPaMOTHOTO TIOBEJICHHUS] B OKPYXAloIIeHl NPUPOJHON cpene, MOHMMaHUEe HEOOXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBpPEMEHHOM 6uosnorun e panroHaIbLHOTO
HPUPOONOIb30BAHNUS;

YMEHHME pellaTh 3JIeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (L[enH MUTaHus:);

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPAKTUUECKUE paboOThl, COOMOATh MpaBUia MpPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHUYECKH OIICHUBATh W WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBJAOHAYYHbIC 3HAHUS W3 PAa3IMYHBIX HMCTOYHHKOB (CpeAcCTBa
MaccoBOW WH(pOpMAalMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TIMHMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.
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10 KJIACC
Ne | HammenoBanume @ Koumvect @ IIporpammuoe cogepxanue OcHoBHBIE BUABI DJIeKTPOHHbIE Ces3b ¢
n/ pa3ieioB U TeM | BO 4acOB JesiTeIbHOCTH (undposbie) NMPorpamMmoit
N  NporpaMmsbl o0y4Jaromuxcs o0pa3oBaTeJIbHbIE BOCHUTAHMA
pecypcsl
Tema 1 Buosorus kak Hayka BOCIIMTAaHUE K
buonorus kak wHayka. CBs3u | PackpbiBaTh COZIEpKAHME II0JTydCHHIO
OuoJOrMM ¢ OOINECTBCHHBIMH, TEPMHHOB M IOHSATHH: HAy4YHOE 3HaHHUH,
TEXHHYECKUMHU u JIPYTAMH = MHUPOBO33PEHUE, Hay4JHas Ka4eCTBCHHOT
€CTECTBEHHBIMH HayKaMmW, | KapTHHA MHpa, HAYYHBIH METOJ, 0
¢unocodueii, peaurueii, STUKOHM, THIIOTE3a, TEOPHUSA,  METOJIbI obpasoBaHHsI
ACTETUKOM W  mpaBoM. Ponb wuccienoBaHusl. C y4€ToM
Oomonormu B (OPMHUPOBaHHHM XapaKTepHU3OBaTh  OHMOJOTHIO JTMIHOCTHBIX
buonorus 1 COBPEMEHHOM HAy4YHOW KapTHHBI | KAK HayKy, €€ MECTO U POJjb UHTEPECOB U
CUCTEME HayK mupa. Cucrema OHOJOTMYECKHUX = CPEIH JPYTHX ECTECTBEHHBIX 00IeCTBEHHEI
Hayk. [lemoncrpauuu: Iloprpersl: Hayk. IlepeuucnsTe paszgeinsl S
Y. Hapsun, I'. Mennpens, H. K.  Ouomoruu B coorBercTBHe ¢ | bubnuoreka HOK norpebHoCTei
Komnsros, [Ix. Yorcon u @. Kpuk. = obnekramu usydenus. Haseiate | https://m.edsoo.ru/7f4lc
Tabmumer u  cxeMmbl: «MeTOIbl | Ba)KHEWIIINE otrpaciu | 292
MO3HAHMSI JKUBOW MTPUPOJIBI» OMOJIOTMYECKUX3HAHUH u
3a/1a4H, CTOSAIINE nepen
ounonorunen X XI B.
Mertoibt TIO3HAHUS ’)kuBoi = PackphiBaTh COJZIEpKaHUE
MIPUPOJIBI (HabiofieHre, | TEpPMHUHOB M TOHSATHHA:HAYYHBIH
MeTox! 9KCIEPUMEHT, ONMCAaHUE, METOJl, METOABI HCCIEIOBaHMS.
12 nosHaHms suBoil | 1 M3MEpeHue, Kyaccuukaus, XapakTepru3oBaTh OCHOBHBIE
MOJIEJIMPOBAHNUE, CTaTHCTUYECKAs METOJIbI MO3HAHUSKUBOU
MIPHPOJIBI
o0OpaboTka JAHHBIX). TPUPOJIBL: HaOIII0IeHHE,
JemoHcTparuu: 9KCIIEPUMEHT, OTIFICaHue,
U3MEpEeHHe,  KiIacCU(HUKAIUA,



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHbBIE BH/IbI DJIeKTPOHHBIE CBs3b ¢
n/ pa3igeoB M TeM | BO 4acOB JesITeJIbHOCTH (uudposbie) nporpamMmoii
n  IporpaMmbl o0yyarouuxcs o0pa3oBaTeJbHbIE BOCIHMTAHMS
pecypcsl
Tabmuie! u CXEMBL: MOJCIUPOBAHHUE,
«MeToIbINO3HAHUS JKUBOHM | CTATUCTUYECKAs o0OpaboTka
npuponel».  JlabopatopHble M | JaHHBIX
MPaKTHYECKUE paboTHI:
[Mpaktuueckass pabdora Ne 1.
«Hcnonp3oBanue Pa3ITHUYHBIX
METOI0B npu W3yYEeHUN
OHOJIOTHYECKUX 00BEKTOBY
Hroro yacos 2
Tema 2 JKuBble cUCTEMBI U UX OpraHU3aLUs
JKuspie cucrtembr (Omocuctemsbl) PackpbiBaTh coJiepiKaHue (hopmupoBaHu
Kak MpeaMeT U3ydeHHus] OMOJIOTUH. | TEPMHHOB U TIOHATHI: CHCTEMA, e
OTHI/I‘II/IG JKHUBBIX CUCTEM oT 6I/IOJIOFI/I‘ICCKa$I CHUCTEMA, AKOJIOT'NYCCKO
HEOPTaHUYECKOU MIPUPOJIBL. | DIIEMEHTHI CUCTEMBI, CTPYKTYpa 1 KyJIBTYypBI,
CpoiicTBa OHOCHCTEM M  HX | OMOCHCTEMBI, CBOMCTBA >KUBBIX OTBETCTBEHHO
pa3HooOpasue. YpoBHU | cHCTEM, oOMEH  BEIIECTB, ro,
OpraHH3aIuu OmocucTeM: = pa3MHOXKEHHE,pPOCT, pa3BUTHE, OepexxHOTO
MOJIEKYJISIPHBIH, HaCJIEICTBEHHOCTD, OTHOIIIEHHUS K
Bnonornqecm/le OpraHon HOKHCTO‘IHLII;‘I N3MCHYHNBOCTB, pa3 AXKNUMOCTB IIpupoac
CHUCTCMBI, OgFaHI/I?,ﬁeHHLIﬁ HOHy,.HS[HI/IOHHO- 3HepI‘O3aBI/ICI/I1\;I(I:CTfp ypOBHI/; BH6HHOTeKa HOK p p !
1 . ’ . ’ https://m.edsoo.ru/7f41c
MpoLeCChl U UX BUJIOBOH, JKOCHCTEMHBIH (OMO- OpraHuW3aIiu KUSHA 590
H3y4yeHHue TeoleHOoTHYeCKil), OmocepHbd. (OmocucTem). XapakTepuzoBaTb
HaYKI/I, Msyqa}onu/le 6I/IOCI/ICTeMI)I HpI/IHI_[I/IHI)I OpFaHI/ISaHI/II/I
Ha Pa3HBIX YPOBHSX OpPTraHU3aIlUU. = OHOCHUCTEM: OTKPBITOCTB,
JlemoHcTparuu: Tabauisl W BEICOKAs YIOPSAIOYECHHOCT,
cxeMbl: «OCHOBHBIE TPHU3HAKH | CaMOPETYISIIHNA,
JKU3HW», «YPOBHU OpraHu3alud =HepapXU4HOCTh. [lepeuncnsath
JKUBOUIIPUPOIBI. Mogens =~ yHUBEpCalbHbIC CBOICTBa
Monekynsl JJHK >KUBOTO: €JIMHCTBO
XHMHYECKOTI 0 coCTaBa,



https://m.edsoo.ru/7f41c292
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Cea3b ¢
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
I  IpOrpaMmbl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIIMTAHMS
pecypcsl
Ppa3apaKuMoCTh, JIBIKEHHE,
roMeocTas, pocT U pa3BUTHE,
HAacJIEeACTBEHHOCTb,
HA3MEHYHMBOCTb, 3BOJIFOLUS
(mpucniocobienue K
HA3MEHSIOIUMCSA YCIIOBUSIM).
IIpuBoauTh pUMEPDI
OWocHucTeM Pa3HOTO  YPOBHSA
OpraHM3allud ¥  CpaBHMUBATH
MPOSIBICHUS CBOMCTB KMBOTO HA
Pa3HBIX YPOBHSIX.
XapakTepus3oBaTh OCHOBHBIE
MpoLIECChl, MPOTEKAKIIUE B
OnocucTemax: 0OMEH BEIeCTB U
IIpeBpalieHre SHEprud,
CaMOBOCIPOU3BEICHUE,
caMOperyJIALHs, pa3BUTHE.
CobroaTh npasuiia 6epekHOro
OTHOIIIEHUS KXKUBOH ITPUPO/IE
Hroro vyacos 1
Tema 3 XuMHYeCKHi COCTaB U CTPOSHUE KIETKU
XUMHYECKMII  COCTaB  KJIETKH. PackpbiBaTh COZIEpIKaHUE BOCIIUTaHUE K
XuMH9ecKue 3JIEMEHTHI: | TEPMHUHOB u MOHSTHK: MOJTyYEHHUIO
XuMuueckuit MaKpO3JIEMEHTBI, MUKPO3JIEMEHTBI. | 3JIEMEHTHI-ONOTEeHBI, 3HAHUH,
COCTaB  KIJIETKH. Bona n MuHepanbHBIE BEIIECTBA. | MaKpO3JIEMEHTHI, bubGimoreka HOK | kauecTBeHHOT
3.1 Bopna n 1 OyHKIUK BOABI M MHUHEPAJIbHBIX = MHKPOAJIEMEHThI, MUHEpanbHbie = https://m.edsoo.ru/7f4lc | o
MUHEpPAJIbHBIE BeliecTB B KieTke. [loanepkanue —BemiecTBa, MOJIEKyia BOIBI Kak 292 o0Opa3zoBaHus
conu OCMOTHYECKOTO OajaHca. | AWIONb, BOJOPOAHBIC CBS3U; ¢ y4éToM
JeMoHcTpannu: Juarpammbl: | THIPOGUILHBIE U THAPOHOOHBIE JIMYHOCTHBIX
«Pacnpenenenue XUMHUYECKUX = BEIIECTBA. Joxa3bIBaTh HUHTEPECOB U



https://m.edsoo.ru/7f41c292
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHoOBHBIE BUJIBI DJIeKTPOHHBIE CBs3b ¢
n/ pa3igeoB M TeM | BO 4acOB JesITeJIbHOCTH (uudposbie) nporpamMmoii
n NMPOrpaMMbl o0yyarouuxcs o0pa3oBaTeJbHbIE BOCITUTAHUSA
pecypcsl
AJIEMEHTOB B HEKMBOW IPUPOME», E€AUHCTBO IJIEMEHTHOI'O COCTaBa 0OIIIECTBEHHBI
«Pacnipenenenue XMMHYECKHNX | KaK OJHO M3 CBOWMCTB >KHMBOTO. X
3JIEMEHTOB B JKMBOW mpupone». Pacmpenensits XUMUYECKUE MIOTpeOHOCTEH
Taomuis H CXEMBL:  DJJEMEHThl [0 TIpylnmaMm B
«Ilepuogmueckas TaOJIUIAa | 3aBUCUMOCTHU oT
XUMHYCSCKHX 9JIEMEHTOB», KOJHYCCTBEHHOT'O
«CTpOECHHUEMONEKYIIBI BOJIBI» NPEeACTaBUTENbCTBA B
OpraHu3Me;,  XapaKTepU30BaTh
pOJIb  OTACNIBHBIX DJIEMEHTOB.
BreIgBIATE CBS3b MEXKIY
COCTaBOM, CTPOCHHUEMMOJICKYIIBI
XUMHUYECCKOI'O COCOAUHCHHUS U €TI0
(hyHKITUSMH B KIIETKE
benku. CocraB u crpoeHue 6enkoB. | PackpbiBaTh CoZIep)KaHHE
AMPHOKHUCIIOTBI — MOHOMEPHI TEPMHHOB W TIOHATHII:0€1KH,
OETKOB. Heszamenumele A | IIOJUMEDPEI, MOHOMEDEI,
3aMCHHUMBIC AMHUHOKHUCJIOTHI. AMHWHOKHCJIOTBL IICIITUIHAA
AMWHOKHCIOTHBIN COCTaB. | CBS3b, TOJTHTIETITH]T,
YpoBHU  CTPYKTYyphl  OEIKOBOW & JeHaTypanus. XapaKTepu30BaTh
MOJIEKYJIbI (mepBudHast, OEJIKHA KaK KJIACC OPTaHMIECKUX
benkn. CocrtaB u .
1 BTOPHUYHAS, TpeTU4Hast U COCIUHCHHIM;
CTpOeHHE OEIKOB
YeTBEPTUYUHAS CTPYKTypa). KiaccupumupoBaTh WX IO

XuMudecknue CBOWMCTBA OEIKOB.
buonornueckue GyHKIUMM OCIKOB.
JeMoHcTpanuu: Tabnuie! u
cxembl: «CTpOEHHE  MOJICKYJIbI
Oenkay. O0opyIoBaHUE: CBETOBOM
MHUKPOCKOIT, MUKPOTIpEnapaThl

CTpoeHHIO  (TJIOOyNsSpHBIE U
(ubpuLIApHBIE Oenkn),
MEPEYHCIIATH u
XapaKTEpHU30BaTh GbyHKIIH
OenkoB
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcsl
Oepmentsl  —  Ouonorumueckue —PackpriBathb coJiep>KaHue
KaTaJIn3aToOPBL. CrpoeHue TEepMHHOB u
(depMeHTa:  aKTUBHBIM  IIEHTP, MOHITHN:(DEPMEHTHI, AKTUBHBINA
cyOcTpaTHas CHEU(PUIHOCTD. | IEHTD, cyOcTpaTtHas
KodepmeHTsI. Burtamunbl.  crienuuIHOCTh, KO(QEPMEHTHI,
OTnmuns (hepmMeHTOB OT = OeNKu-akTUBaTOpHl ©  OeNKu-
HEOPraHMYeCKUX KaTaJu3aTOPOB. HHTHUOUTOPBHI. Yka3pIBaTh
DepMEeHTBI JemoHcTpanuu: Tabnumbpl W | OTIIMYUS (dbepMeHTOB oT
3.3 | Obuonoruueckue 1 cxeMbl: «CTpoeHne (epMeHTa». = HEOPraHMYECKUX
KaTaau3aTopsl O6opynoBaHue: 000py/IOBaHME | KaTaIn3aTOPOB. OOBACHATH
JUIS  TpOBeJieHUS  HaONIOJIeHHUH, | POJb (dbepMeHTOoB B
WU3MEpPEHHH, 9KCIEPUMEHTOB. | QYHKIIHOHUPOBAHUH JKUBBIX
JlaGopatopHble M IPAKTUYECKUE | CHUCTEM, B IIPOMBIIIJICHHOCTH, B
paGoter: JlaboparopHast pabota Ne = MeauumHe, B IOBCEIHEBHOM
1. «M3yueHue KaTadUTHUECKOU & >KU3HH YEIOBEKA
akTUBHOCTH  ()epMeHTOB  (Ha
prMepe aMuJIa3bl WK KaTaiasbl)»
YrneBogpl: MOHOcaxapusl | PackpriBaTh coJiep)KaHue
(rmroko3a, pubosa M TEPMUHOB M MIOHITUI:YTTIEBOBI,
JIe30KCupru003a), IUCaxapuasl = MOHOCAXapuabl, IHCAXapUIBI,
(caxaposa, JIAKTO3a) U TIOJIMCaxapH/bl, TIII0KO034,
MOJINCaXapH b (xpaxmamn, | pubo3sa, JIe30Kcuproo3a,
TJIUKOT€H, [EJUTI0N03a). = caxapo3a, JaKTo3a, MaibTo3a,
YTIeBobI. 1 buonornueckune (hyHKIMM | TEITI0I03a (xkeTyatka),
Jlunu st YIJIEBOJIOB. Jlunuapl: | KpaxMall, TJIUKOTE€H; JIUMHIbI,
TpUrIUIEpUIbl,  (HOcHOIUMHUIBI, | TPUTIUIEPUILI (KHPBI, Macia),
CTEPOUIBI. I'uapodunbHo- | doconunuasl, CTEPOH/IBI.
rupodoOHbIe CBOHCTBA. | XapaKTepH30BaTh  YTJIEBOJBI,
Buonoruueckue (GYHKUUH | JTUHAABI KaK
munuaoB. CpaBHEHHE YITIEBOAOB, | KJIACCOPTaHUYECKUX
OenkoB u JUMUAOB KaK | COCAMHEHHH.
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcehl

HCTOYHUKOB sHepruu. KrnaccupuuupoBaTh yriieBoIbI 1

JemoHcTpanuu: TaOnumpl W JTUOUABL 1o CTPOCHMUIO;

CXEMBL: «YTJIEBOIBI», «JIMOUIBI». MNEPevnucIiTh ¢$byHKUNU

O6opynoBaHue: 000pyIOBaHHE = YTICBOJOB u JUTIAIOB.

JUIsl  TpoBeneHus HaOmrogeHud, CXeMaTHYeCKH M300paxxarhb

WU3MEPEHHH, SKCIIEPUMEHTOB CTPOCHHE MOJIEKYJ]l YTJIEBOJOB,

JUNUAOB

Hyxneunoseie xucnotsl: JJHKu PackpeiBaTh COZIEpP>KAHHE

PHK. Hykneotuasl — MOHOMEpHl TEPMHHOB 5

HYKJICMHOBBIX KUCIIOT. CTpOeHHE M | TOHSATHIA: Ie30KCUPUOOHYKIICHH

¢ynxkumn  JIHK. Crpoenne wu | oBas KHCJI0Ta (AIHK),

¢yaxm PHK. AT®: crpoenune u | puOOHYKIEHHOBAs KHCIIOTa

GyHKIUH. Hemonctpanuu: | (PHK), HYKJIEOTH]L,

IToptpetsr: x. YorcoH, ®@. Kpuk, NOIMHYKICOTHIHASA LETb

M. VYunkunc, P. OpanknuH. (HMOMHHYKICOTHN),

Tabnuisr u CXEMBI: | KOMIUIEMEHTAPHOCTh, (PYHKIMH

«HyxnennoBeie kucioter, JJHK», JIHK (xpanenue u mepemaua

«buocunre3 Oenka», «CTpoeHue HacleACTBEHHON MH(OpManun);

Hyxnennossie 1 Mmonekyisl AT®». Obopynosanue: Buasl PHK (undopmaunonnas,

KHUCIIOTEL. ATD

CBETOBOI MUKPOCKOIIL,
MHUKPOIIPENapaThl

TpaHCIIOpTHAS,

pubocomanbHas);
angeHosuntpugpochar  (ATD),
Makpo3pruyeckas CBSI3b.
XapakTepu3upoBaTh

HYKJICHMHOBLIC KHCJIOTBI KaxKk
XUMHUYCCKUEC COCANHCHUA n

HOCUTEIN HacCJIeICTBCHHOM
nH(pOpMAaIUH. OTmeuath
0Cc00EHHOCTH CTPOCHHUS

MOJIEKYJ HYKJICHHOBBIX KHCJIOT
(QHK, PHK) wu AT®.
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I MpOrpaMMsblI 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIUTAHUA
pecypcehl
Cxematnyecku n3zo0paxarb
CTpOeHHE HYKJIEOTH/IOB,
MOJIEKYJT HYKJIEHHOBBIX KHCIIOT,
ATO
Huronoruss — Hayka O KieTKe. PackpbiBaTh COZIEpP>KAHHE
Kneroynas Teopuss — mpuMep | TEPMHHOB U MOHITHN: KIETKa,
B3aUMOJICHCTBUS UAeH U (PaKTOB B IIUTOJIOTHS; pacKpbIBaTh
HAay4YHOM  @O03HaHUMM  MeTonpl = CoIep)KaHHe MIOJIOKEHUI
M3Y4EeHUS KIETKU. J[eMOHCTpaluu: = KJIETOYHOU TEOPHH.
Hcropus u Ioptpertsr: A. Jleenryk, P. I'yk, T. | Ilepeuncasts u
METObI [IBann, M. Hlneitnen, K. bap, P. | xapakrepuzoBartb OCHOBHBIE
3.6 | m3yueHus kietkd. 1 Bupxos. O6opynoBaHue: CBETOBOM = METOABI ~ U3Y4YEHHS  KIETKH:
Kinerounas MMKPOCKOII, MHKpOIIpenapaTsl | (MPUTOTOBJICHUE CpEe30B,
Teopus PacTUTENBHBIX, JKUBOTHBIX | OKpAIMBaHUE,
MOAKTEPHUANIBHBIX KJIETOK; PUCYHKH = MHKPOCKOITUPOBAHUE,
¢ MHUKpodoTorpadusiMU KJIETOK, UeHTpu]yrupoBanue,
MOJTyYeHHbIE c MOMOIIIBIO | KYJIBTUBHPOBaHUE KJIETOK U
CBETOBOI'0 u 3JIEKTPOHHOTO | TKaHEH)
MHKpOCKOIa
Knerka xak nenoctHas xwuBas —PackpbiBaTh coJiepKaHue
cucrema. O061mue NPU3HAKH TEPMHHOB W TIOHATHN:KJICTKH
KJIETOK: 3aMKHyTas HapyXHas (dyKapHOTHYecKas,
memOpana, Mmosekynsl/IHK kak mpokapuoTudeckas),rma3MaTiy
Kitetka KaK TEHETUYECKUI anmapar, CUCTeEMa & ecKas MemOpaHa
3.7 | menoctHas xxuBas 1 cuHTe3a Oenmka. Tumsl KieTok: | (TUIa3MalieMMma), TJIMKOKAaJIHKC,
cUCTEMA SyKapuoTHYecKast U | TpaHCHOPT BEIIECTB
npokapuotndeckasi. OcobeHHocTH =~ (TacCUBHBIN, AKTUBHBIH),
CTPOEHUS MIPOKAPHUOTUYECKON | SHIOLUTO3 (dparommTos,
KJIETKU. Knerounas CTEHKa | MMHOLIUTO3), 3K30LUTO3,
Oaxtepuii. CTpoeHne KJIETOYHAsl CTEHKa, HYKJICOHU].




33

Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHbBIE BH/IbI DJIeKTPOHHBIE CBs3b ¢

n/ pa3igeoB M TeM | BO 4acOB JIesiTeJIbHOCTH (uudposbie) nporpamMmoii

n  IporpaMmbl o0yyarouuxcs o0pa3oBaTeJbHbIE BOCIIUTAHMS

pecypcsl
SYKapUOTUYECKOMN kieTkd. | CpaBHUBaTh  MEXIy  coOoi
OCHOBHBIE OTJIMYUSAPACTUTEILHON, = DYKAPUOTHICCKUE
JKUBOTHOH ¥ TpHOHOW KIIETKH. | UIPOKAPUOTHUECKUE  KIIETKH;
[loBepXHOCTHBIE  CTPYKTyphl — OTMEYaTh CXOJICTBO W Pa3IUIHA
KJIETOYHAsl CTEHKA, TIMKOKAJIUKC, | B CTPOCHHMU KIIETOK OaKTepuH,
ux (YHKIIMH. | KUBOTHBIX, PACTEHUN U TPUOOB
[TnazmarnueckasmemOpana, ee
CBOifcTBa u byHKIUH.
Hemoncrpanuu: IlopTtpets:  A.
JleBenryk, P. I'yk, T. llIBann, M.
Hlne#inen, K. bap, P. Bupxos.
Tabmuiel u cxembl: «CTpoeHHE
9YKapUOTUIECKOU KIIETKI,
«CTpoeHHe KUBOTHOU KIIETKUY,
«Ctpoenue pacTUTEIHHON
KJIETKI, «Ctpoenne
MPOKAPUOTUIECKON KIIETKH».
O6opynoBaHue: CBETOBOM
MHKPOCKOITL, MHUKPOIIPEapaThl
pacCTHTEIbHBIX,  XUBOTHBIX W
OaKkTepUATHHBIX KIETOK
HuronmasmMa u ee opraHounbl. PackpbiBaTh coliep>KaHue
OmxHoMeMOpaHHEIE OpraHOWIBI TEPMHUHOB "
kietku: OIIC, ammapart ['onbIku, TOHSATHHA:UTOIIIA3Ma,
CrpocHue JIN30COMBL. [lomryaBTOHOMHBEIE =~ OpraHOUIBI,

OpTaHOMIBI KJIETKH: MUTOXOHJIPUH, DHIOIUIA3MaTHICCKASICETh

3.8 | sykapmormuecko 1

4 KTeTKH IUTACTHIEI. § [Ipoucxoxnenne | (DIIC), ammapar [ombmxw,

MUTOXOHJIPUN u IUIACTUJ. = JIM30COMBI, BaKyOJIb,
Bunbmmactun. HememOpaHHBIE | MEUTOXOHAPHH, MJIACTUIBI
OpTaHOMIbI KJIETKH: | (XJIOpOIUIACThI, XPOMOILIACTHI,
pUOOCOMBI,KIICTOYHBIN LIEHTp, | JICWKOIUIACTHI), puOOCOMBEI,
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I MpOrpaMMsblI 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIUTAHUA
pecypcsl

LEHTPUOIIHU,PECHUYKH, KTy TUKH. MHUKPOTPYOOUKH,  KJIETOYHBIH

OYHKIMM OPraHOMAOB  KIETKU. | LIEHTP (LEHTPOCOMa), PECHUYKH,

Bxitouenust. Snpo — | KTYTUKH, BKJIIOYECHHS, SIpO,

PETYJIATOPHBIM ~ LIEHTP  KIETKH. sIIepHas 0001104Ka,

Crpoenue sJpa: sliepHas | KapHoIUla3Ma, XpOMaTHH,

0001104Ka, KapHuoIliasMa, = SIpBIIIKO, XPOMOCOMBI.

XPOMAaTHH, SAPBILIKO. OnwuceIBaTh CTpOCHHE

XpomocoMbl. TpaHCIIOPT BEMIECTB = 3YKAPUOTHUECKON KIETKU IO

B KJIETKE. JeMoncTpanuu: | U300paXeHUSIM u Ha

[Hoptpetsi: A. JIeBenryk, P.T'yk, T. wMmukponpenaparax;

IBann, M. llneiinen, K. bap, P. knaccudunmpoBaTh opraHouIbl

BupxoB. Tabnumel ©u CXeMbI: | B 3aBUCHUMOCTH oT

«Ctpoenue 9YKapUOTHYECKOHl 0COOEHHOCTEH WX  CTPOEHHSA

KineTkn», «CTpoeHue >KHUBOTHOM | (OAHOMEMOpaHHEBIE,

KIIETKN, «CtpoeHnne = JaByMeMOpaHHEIE,

pacTUTEIbHON KJIETKW», HeMeMOpaHHBIE);  ONHUCHIBATH

«CTpoeHne  MPOKAapHOTHYECKOH = (YHKUHH KaXIOro OpraHouza B

KIJIETKWY, «Ctpoenue sipa | KIIETKE. XapakTepu3oBaTh

KIIETKU. O6opynoBaHue: KJIETOYHOE sIpO Kak MECTO

CBETOBOM MHUKPOCKOII, | XpaHEeHHs, nepeaadn (yIBOCHUE

MHKpPOIIPENapaThl PACTUTEIBHBIX U
YKUBOTHBIX KJIETOK. JlabopaTopHbIE

" MPaKTUYECKUE paboTsr:
JlaGoparopnast pabora Ne 2.
«3yyeHne  CTPOEHMsI  KIETOK

pacTeHuii, >KUBOTHBIXU OakTepuit
IO MHKPOCKOIIOM Ha TOTOBBIX
MHUKpPOIIPENApaTax H UX OIMCAHUE)

XpOMOCOM) W pealu3aluu
(TpaHcKpumINsa)

HACJICJICTBEHHOH WH(pOpMaIiH
KIIETKH. [epeuuncnsare u
OIMKCHIBATh KOMIIOHEHTHI SApa U
ux  GQyHkour;  CxemMaTHYHO
n300paxarthb CTpOCHHUE
pacTUTEIbHOM M YKUBOTHOM
KJICTKH. OOBICHATE
OMOJIOTHYECKOES 3HAYCHUC

TpaHCIIOpPTa BCUICCTB B KIICTKC
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcsl
Htoro yacos 8
Tema 4 JKuzHenesTenbHOCTh KIETKH (hopmupoBaHu
OOMeH BelecTB, WM MeTa0oau3M. | PackpbiBaTh coJiepIKaHue €
Accumunsinus (mnactudeckuii  TEPMUHOB W TOHATHH: OOMEH IKOJIOTMYICCKO
00OMeH) " JUCCUMMIISAIINS | BEIECTB u MIPEBpALLECHUE 1 KYIIBTYPBI,
(oHepreTmdecknii 0OOMEH) — [BE | PHEPTHH (MeTabomm3M), OTBETCTBEHHO
CTOPOHBI ETUHOTO aCCUMWJIALUS,  IUIACTHYECKUN ro,
mporiecca  Merabonu3Mma. Ponb | 0OMEH, COXpaHEHHs BEIECTBA U GepexHoro
3aKOHOB COXPAaHEHHs BEIeCTBA W | DHEPTUHU B MTOHUMAaHUN OTHOIICHUA K
SHEPIUH B MOHUMaHWU = MeTa0onmu3Ma. Tumer oOMeHa HIpUPOIE
MeTabonu3ma.  Tumel  oOMeHa = BemIecTB:  aBTOTPOGHBIA |
BEILECTB: aBTOTPO(DHBIIA U | TeTepOTPOQHBIN. Ponp
reteporpodusrii. Ponb hepMeHTOB = epMEHTOB B OOMEHE BEIIECTB U
B OOMEHE BEIIIECTB M IPEBPAllleHU = NPEBpAalllcHHd  JHEPrUH B
OOMEH BEIIECTB.
ac ekt sHepruu B KieTke. MDorocunres. kierke. Porocunres. CeeToBas BH6H_PI0T€K3 LOK
41 oGMen. 2 CeeroBas u TemHoBas (asbl U TeMHOBas (asbl Gorocuutesa. hitps://m.edsoo.ru/7f4lc
¢dorocuHTE3A. Peaknun = Peaxnuun dorocunresa. 292
DoTOCUHTES.
X eMOCHITES ¢dorocuHTE3A. Db dextrBHOCTE = DPPEKTUBHOCTE (HOTOCHHTE3A.
¢dorocuHTE3A. 3nayenue 3HadeHUe (POTOCHHTE3a  JUIS
¢dorocuHTE3a AT KU3HM HA 3emiie. | )KM3HM Ha 3eme. BiusHue
BnusiHue  ycrmoBME  cpeapl  Ha | YCJIIOBUH cpenbl Ha (POTOCHHTE3
¢dotocunres u CIOCOOBI | I CTIOCOOBI TIOBBINICHUS €TO
MOBBIIICHUS €r0 MPOJYKTUBHOCTH = MPOAYKTHBHOCTH Y KYJIBTYpPHBIX
y KYJIBTYPHBIX pacTeHui. | paCTeHHUM. XeMOCHHTES.
XeMOCHUHTE3. XeMOCUHTE3UPYIOIINE
XeMOCHHTEe3UpYyIoIIne OaKTepuu. | OaKTEpHH. 3HaveHue
3HayeHNe XeMOCHHTE3a IS )KU3HM =~ XEMOCHHTe3a MUl JKU3HM Ha
Ha 3emte. Jemoncrpanuu: = 3emie. JeMoHCTpaIuu:
Iloptpersr: K. A. Tummpsazes. Iloptpers:: K. A. Tumwupsses.

Ta6JII/II_[LI u CXCMBI:



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Cea3b ¢
n/ pa3igeoB M TeM | BO 4acOB JeATeJIbHOCTH (uudposbie) nporpamMmoii
n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA
pecypcsl
Tabmurst u cxembl: «Xyopormiact», «DOTOCUHTE3
«Xnopormiact», «©POTOCUHTE3 JUCCUMMIISLINA,
SHEPreTHYECKUI o0OMmeH,
thoTocunTe3, ¢dotomnms,
(dhochopumpoBanue,
MIEPEHOCYHK MPOTOHOB,
XEMOCHHTE3. OnuceiBaTh
¢dorocunTes, MIPOIIECCHI,
MPOTEKAOIIME B CBETOBOM U
TeMHOBOH  (haze.  BEIIBIATH
IMPUYIUHHO-CIICACTBCHHBIC CBA3U
MEXY MOTJIOIIECHUEM
COJTHEYHOU SHEPTUH
XJIOPOPWITIOM W CHHTE30M
monekyn AT®. CpaBHuUBATH
WCXOJHBIE BEIECTBAa, KOHEYHBIE
MIPOTYKTHI u YCIIOBUS
IIPOTEKaHUsI PEaKLUil CBETOBOM
Y TEMHOBOM (ha3bl (OTOCHHTE3A;
CpaBHuBaTh  (OTOCHHTE3 U
XEMOCHHTE3. OrneHuBath
3HaueHHe  (oTocuHTE3a M
XEMOCHHTe3a i1 >KU3HM Ha
3emie
DHepreTuveckuii 0OMeH B KIleTKe. | PackpbiBaTh coliep>KaHue
Pacmermienne BEILECTB, = TEPMHUHOB " MOHSITHUI:
o BBIJICJICHHE U AaKKyMYJUPOBAHUE SHEPreTUUECKUI 0OMeH,
DHEpPreTHIeCKUi
4.2 5 1 SHEPrUM B  KIETKE.  JTambl | TJIUKOJIU3, MOJIOYHOKHCIIOE
OOMEH SHEPreTUYECKOTO oOMeHa. OpoxkeHue, CIIUPTOBOE
I'mukonus. bposkennen ero BUabl. | OpOKEeHHE, OmoJIOTHYECKOE
OKHCJICHHE, KJIETOYHOE
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Ne
n/
n

HaumeHnoBanue
pa3aesioB U TeM
NMPOrpaMMbl

Koanuect
BO 4YaCOB

IIporpammHoe coaep:kanue

OcHOBHBIE BHJBI
JeATeJbHOCTH
o0yyarouuxcs

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJbHbIE

pecypcst

Cea3b ¢
nporpamMmoii
BOCIUTAHUA

Kucnopognoe oxucienue,

nin

KJI€TOYHOC JbIXaHHC.

OxucIuTeIbHOS
¢dochopmmupoBanue.

O PEeKTUBHOCTL IHEPTETHYECKOTO
obmeHa. /lemoncTpanuu: Tadomuibt
" CXEMBI: «TumsimuTanus»,
«Metabonmu3my», «MUTOXOHIPHUS»,

«OHepreTUYeCKUuil 0OMEeH»

JbIXaHue, JVCCUMUJISIIINS,
(depMeHT. XapakTepu3oBaTh
0oOMeH BeIIEeCTB U MPEeBpaIleHIe
SHepruu  (MeTrabonmm3M)  Kak
OJIHO HUX CBONMCTB JKHBOTIO.
[lepeuncnare 0COOCHHOCTH
IUTAaCTHYECKOTO u
SHEPreTHYECKOr0o  OOMEHa B
KJIETKE; yCTaHaBIIUBATh
B3aMMOCBSA3b  MEXAYy  HHMH.
Paznuuate THUIIBI obmeHa
BEILIECTB B KJIETKE:
aBTOTPOQHBII "
rerepoTpoHeiid.  OnuchIBaTH
3TaIlbl SHEPTETHYECKOTO OOMeHa
(MOArOTOBUTENBHBIH,
0ECKHUCIOPOIHBIH,
KHCJIOPOJHBIN) U CPABHUBATh UX
MEXTY co0OH.
XapakTepru3oBarb peakuuu
[JIMKOJIN3A, OporxeHus,
KIJIETOYHOTO JILIXaHUST; BBISIBIISITH
MIPUYMHHO-CIICICTBEHHBIE CBSI3H
MEXy [NIMKOJIM30M, KIIETOYHBIM
JIBIXaHUEM U CHHTE30M MOJIEKYIT
ATO. CpaBHUBATH
3¢ (HEeKTUBHOCTH
OECKHUCIIOPOTHOTO
HKHCJIOPOIHOTO 3TaIloB

4.3 | Buocunres Oenka

Peakiiuu MarpuyHOro CcHHTE3a.

I'enetnyeckas  uHGOpMaMs

)54

PackpeiBath cojiep)KaHue
TEPMUHOB U TIOHSITHH: T€H,
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcsl
JHK. Peanu3anus reHeTHYECKON = TEeHEeTHYeCKHUH KOJ, MaTpUYHBIN
WHPOPMAIIUH B KIETKE CUHTE3, TPaHCKPUIIIIHS,
I'eneTnueckuil koA UEro CBOMCTBA. = TpaHCALUS, KOAOH, AaHTUKOAOH
Tpanckpunmust —  MaTPUYHBIN | pubOcOMa, IEHTpalIbHAS JIOTMA,
cunte3 PHK. Tpancnamus — | MonexymspHas onosorus.
OmocuHTE3 Oenka. Oraner | Onpenensirsb CBOMCTBa
TPAHCIIALUH. KoaupoBanue | reHeTnueckoro Koza
aMHUHOKHUCIOT. Ponbe  pubocoMB | (TPHUILIETHOCTH, OJHO3HAYHOCTH,
OnocuHTE3e OenKka. = BBIPOXKAEHHOCTb,
Hemonctpauuu: Iloptpers: H.K. yHHBEpcanbHOCTS,
KonbioB. Ta0muikl U CXEMBI: | HEMEPEKPHIBAEMOCTb,
«Ctpoenne [IHK», «CtpoeHue u HempepsIBHOCT). OmmchIBaTh
(YHKUMOHUPOBaHNE TeHa», = 3Talbl peanuzanuu
«Cunre3 Oenka», «Pemnukanus —HacileICTBEHHONW HH()OpMAaLUH B
JAHK», «l'enmerndyeckuii kom». kinerke. CpaBHUBaTh peakluu
ObopynoBanue: MOJIEJIU- = MAaTPUYHOIO  CHHTE3aMOJIEKYII
ammmkanun «Yasoenne JJHK u | PHK u Oenka B kiteTke
TPAHCKPHUITLIUN, «buocunTes
Oernkay
Hexnerounsle ¢opmbl ku3HM — PackpbeiBath COZIEpIKaHUE
BUpPYCHl.  Mcropus  OTKpBITHS | TEPMMHOB W TOHSTHI: BUPYC,
BupycoB (/I. WM. VBaHoBckuii). | BUpYyCOJIOTHS, Karcum,
Ocobennoctu CTPOCHUS u | bakTepuodar, BHpPYC
HeKIeToHbIe KM3HEHHOTO  [MKJIa  BUPYCOB. | UMMYyHOjAe(dHUIMTA YeloBeKa
Bbakrepuodaru. Bonesun (BUY), OHKOreHHBIE BHPYCHI.
4.4 | popmsl xm3HH — | 1

pacTeHui, KUBOTHBIX U YEJIOBEKA,

XapakTepus3oBaTb BUPYCHI Kak

BUPYCHI .
BbI3bIBAEMBIC BUpycaMH. Bupyc | HekIeTOYHYI0 (GOpMYy IKU3HH;
UMMYHOAe(HIHTa YelioBeKa OCOOCHHOCTH  CTPOCHUS U
(BHUY) — Bozoymutens CIIMJla. | ®U3HEACATECIBHOCTH BUPYCOB.
O6parnas TpaHCcKpumws, | OMUCHIBaTh KU3HCHHBIN ITUKIT
peBeprasa u WHTErpa3a. | BUPYCOB AMMYHOJC(UITNTA
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA
pecypcsl
[MpodunakTuka pacmpocTpaHEHHs | YeJIOBEKa; pasnuyaTh Ha
BUPYCHBIX 3200JICBaHUH. pHUCYHKax BTM ((Bupyc
Hemoncrpanuu: Iloptpersr: [I. U. | Tabaunoit MO3aMKH),
WBanoBckuit. Tabmuubl 1 cxeMbl: | OakTepuodar, B4
«Bupyce», «bakrepuodarn»; OOOCHOBBHIBaTH U COOMIOJATH
«CTpoeHMEe W JKW3HEHHBIA ITMKJI MEpHI MPO(QUITAKTHKA
Bupyca CIIM/la, OGakrepmodara». pacupoCTpaHEHHS  BUPYCHBIX
Ob6opynoBanue: MoJienb | 3a0oneBaHul  (pecrMpaTOpHEIE,
crpyktypel  JJHK;  MarautHas | sxenygoYHO-KHUIIICYHBIE,
Monenb-amumkanus  «CTpoeHue | kiemieBord sHIedamut, BHU-
KIJICTKID) UHEKIIHS)
Wroro wacos 6
5  Pa3mHOXeHHE U HHIUBUAYAIbHOE Pa3BUTHE OPTaHU3MOB BOCTIUTAaHUE K
Kierounslit LUK, WU KU3HEHHBINH = PackpbiBaTh coZIep>KaHHe MOTy4CHUTIO
uKa kietku. MaTepdasza u MUTO3.  TEPMHHOB " 3HAHHIL,
[Tpoueccsl, MPOTEKAIOIIUE B | ITOHSTHH:KJIETOYHBIN LUK, Ka4€CTBCHHOT
uHTepdasze. Perikarmst —  uHTepdasa, penyImKanus, Y
peaknuss MaTpUYHOTO  CHHTE3a | XPOMOCOMA, KapUOTHII, oOpa3soBaHus
JIHK. Crpoenue XPOMOCOM. | TarIOUJIHBIMH, JTUTUIOW THBIN ¢ yuérom
T — Xp0M0c0MH1:1171 Ha6op71<ap1/10TMHU. XPOMOCOMHBIN Habop, BubmoTexa 1IOK JTHIHOCTHBIX
K S Juniaounuelii M TamIoOMAHBIA ~ XpOMATHUIBL, MUTO3 €0 CTaIuu: https:/m.eds00.ru/7f4lc HHTCPCCOB U
5.1 Jlenenue KIeTKH 1 XPOMOCOMHBIE Habopel. mpodasza, meradasza, aHadasa, 200 00IECTBEHHBI
) XpoMaTuasl. Hutonornueckue = Tenodasa. OnuceBath X
Muros OCHOBEL i . norpedHoCTEH
Pa3MHOKEHUS W | )KH3HCHHBI  IUKI  KIETKH;
WHIWBUTyaJIbHOTO pa3BUTHS | TIEPEUHUCIATH u
opranm3MoB. /JleneHne KIETKH — | XapaKTepHU30BaTh MIEPUOIBI
MUTO3. Craguu MHUTO3a. | KIETOYHOTO IIMKIIA, CPABHUBAThH
[Iponeccr, mnpoucxoasdmue Ha UX MexAy coboil. OmnuchBaTh
pasHBIX CTausAX MHUTO3a. CTPOEHHE XpOMOCOM,
buonornueckuii cMbICI MHUTO3a. | KapUOTHUIIOB OpraHu3MOB,
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C

n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit

n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA

pecypcsl
[Iporpammupyemasi ruOess KJISTKH | CpaBHUBATh XPOMOCOMHBIE
— aronTo3. HaOopbl KieTok. CpaBHHBAThH
Hemonctpanmu:  Tabmumel  w | craguu MuTo3a. PasnmuaTth Ha
cxempl:  «KneTowyHplii  mHMKII», MHKpompemnapaTax M PHCYHKaX
«Perumukarus JTHK», «Ctpoenme cragum MuTo3a. PackpwiBaTh
XPOMOCOMBD», «MuTo3»; = OMOJOTHIECKHUN CMBICT MUTO3a
MarHiTHasE  MOJEIb-alTUIHNKAIIS
«Jlenenune kimetku»; monaenb/HK.
O6opynoBaHue: CBETOBOH
MHUKPOCKOIl ¥  MHKpOIIpemnapaT
«KapmnokuHes B KJIETKaxX KOpeIKa
JTyKay. JlaGopaTtopHsbie u
MPaKTHYECKUE paboThI:
JlaGoparopnast pabora Ne 3.
«Habmonenne MuUTO3a B KJIETKAX
KOHYMKA KOpellka Jlyka Ha
TOTOBBIX MHKpOTIpEnapaTax»
Dopmbr pasMHOXKeHUs = PackpbiBaTh coJiepiKaHue
OpPraHU3MOB: OECTONOe U TI0JI0BOE. TEPMHHOB u
Bunpr Gecmonoro pa3sMHOKEHFSI: | TIOHSTHIL:pa3MHOKECHHE, KIJIOH,
JISJICHWE HAJBOE€ W II0YKOBAaHUE IIOJIOBBIE KJIETKH  (TaMeThl),
OJIHOU MHOTOKJIETOUHBIX, = SIMIIEKJIETKA, CIIepMaTOo30u/I,
Dopmbl CIIopooOpazoBaHne, BETETATUBHOE & 3UTOTA, JleJIcHue HazBOE,

pa3sMHOXEHHE. HcKyccTBEeHHOE | TTOYKOBAHUE, CITOPYJISIIIHS,

5.2 | pazMHOXeHUs 1

OTaHH3MOB KIIOHUPOBAHWE OPTraHMW3MOB, €ro | (parMeHTanusi, BETeTaTUBHOE

3HaYeHWE I ceneknuu. [lomoBoe = pa3sMHOXKEHHE, CEMEHHOE
Pa3MHOXCHUE, €TI0 OTIN4YUA OT | Pa3MHOXCHUC, OIIBIJICHUEC,
Oecmonoro. JleMoHCTpaum: JIBOHOE OIJIOJIOTBOPEHUE,
Tabmurer U cxeMbl:  «DOpPMEI | TOJIOBBIC JKEJIE3bl, CEMEHHUKH,
Pa3MHOKEHUS OpPraHHW3MOBY», SUYHHKH, OTLIOJIOTBOPEHUE
«/IBoitHOe  omonmoTBOpPeHHE Yy | (Hapy»KHOE, BHYTPECHHEE).
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUJABI DJIeKTPOHHBIE CeBa3b ¢
n/ pa3igeoB M TeM | BO 4acOB JeATeJIbHOCTH (uudposbie) nporpamMmoii
n | NporpamMmbl o0yyarouuxcs o0pa3oBaTeJbHbIE BOCIIUTAHMS
pecypcsl
IBETKOBBIX pacTeHUi», «Jlenmenne XapakTepu3oBaTh OCOOCHHOCTH
KJIETKU OakTepun», W 3HAYCHHE OCCIOJIOr0 U
«BereraruBHoe Pa3MHOXEHHUE = IOJIOBOTO CIIOCO0O0B
pacteHui», «CTpoeHHE MOJOBBIX pPa3MHOXEHUS. BhIIensaTs BUABI
KJIETOKY 6ecmooro Pa3MHOXECHUS;
BBISBIIATh B3aUMOCBSI3U MEXKIY
thopmamu " criocobamu
pa3MHOXKEHUS, u X
OHOJIOTHYECKHUM 3HAYCHHEM.
Bnanets npuéMamu
BETETATUBHOTO  Pa3MHOXCHUS
KyJIbTypHBIX  pacTeHMHd  (Ha
npumepe KOMHATHBIX ).
XapakTepus3oBaTh MOJIOBBIE
KJICTKH: SIATIEKIIETKY,
CIIEpMAaTO30U/IbI; BBISIBJISITH
OCOOCHHOCTH X CTPOCHHSI
Meiios. Craguu Mero3a. PackpbiBath CoZIep)KaHHe
[Ipoueccol, mnpoucxoasmiie Ha | TEPMUHOB U MOHSATUI:MENO03,
cragusgx  Menosa. IloBegenne = KOHBIOTAIHS XpPOMOCOM,
XpPOMOCOM B Meno3e.  MepeKpeCT (xpoccuHTOBED)
Kpoccunroeep.  buonorudeckuit | Xxpomocom, raMeThl.
CMBICII M 3HA4Y€HHE Meio3a. XapakTepu3oBaTb MEHO3 Kak
5.3  Meiio3 1 Jemonctpamum:  Tabmuiel ¥ | €cmoco0  KJIETOYHOTOMEITICHUS;

CXEMBI: «/lenennexneTku,
«Meiiosz». ObopymoBaHue: MOJIETH
JIHK; MarHuTHas MOJENb-

allllJInKaIuAa «I[eJ'IeHI/IG KICTKN»

OIMCBHIBaTh MEWO03 MO CTaaUsAM;
CpaBHMBATh CTaJud Melo3a u
MHTO3a. Pa3nnyaTe Ha pUCyHKax
CTaJuM Melo3a; pacKpbIBaTh
Ouosornueckoe 3Ha4YeHHE
Melo3a
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA
pecypcsl
I'ameTorenes - nponecc | PackpriBaTh coJiep>KaHue
o0pa3oBaHHsA TIOJNOBBIX KJIETOK = TEPMHHOB 5 MOHATUH:
Y’)KHBOTHBIX. [lomoBele = TaMeToreHe3,  CIIEPMATOTEHE3,
JKEIe3bl:CEMEHHUKN W SIMYHUKU. | OOTEHE3, CIIepMaTO30M/ I,
O6pazoBanue u pasBUTHE | aKpocoMa, SIALICKITETKA,
MTOJIOBBIXKIIETOK - ramMeT IMOJIIpHbBIE TeNbIIa.
(ciepmaTozomna, SIMIEKIETKa) — = XapaKTepu30BaTh OCOOCHHOCTH
criepMaToreHe3 u OOTeHe3. TaMEeTOreHe3a y )KHBOTHBIX M €T
OcobenHoctu CTPOCHUS | CTaJuH;  TOJOBBIE  KIETKH
SUIEKIIETOK ¥ CIIEPMATO30HMI0B. JKHBOTHBIX u OITHCHIBATH
OmnonorBopenue. IlapreHorenes. | mpouecc ux pasBUTHSI.
Ob6pazoBanne Hemoncrpanun:  Tabmuuer  w | CpaBHHMBAaTh CIIEPMATOTeHE3 U
54 bassaTHE 1 cxempl: «lIpsmoenm  HempsiMoe OoOreHes. OnuceIBaTh
MTOJIOBBIX KJIETOK. pasButue»,  «l'ameroreHe3 y | OIUIOJOTBOpPEHUE,
OmnonoTBOpeHne MIIEKOTTUTAIOIINXH YeNoBeKa». OMOJIOTHYECKOe 3HAYCHUE
OGopynoBaHue: MOJIeTh | OIUIOAOTBOPEHUS
MeTadazHOMI XPOMOCOMBI,
MHUKPOCKOTII, MUKpOTIpenaparsl
«CriepmMaTo30HIbI
MIIEKOIIUTAIOMIEro», «SiexneTka
MIIEKOTIMTAIOIIIET 0.
JlaGopaTopHbie W TIPaKTHYECKHUE
paboter: JlaboparopHast pabota Ne
4. «M3yyeHue CTpoeHHUs! MOJOBBIX
KIIETOK Ha TOTOBBIX
MUKpPOTpEnapaTax
NHnuBuyansHOE pazButve PackpeiBaTh COZIEpIKaHUE
WnnuBupyansHoe (oHTOTEHE3). OMOpHOHaNBEHOE = TEPMUHOB " TIOHSATHI:
5.5 | paszBuTHE 1 pasButue (3MOpHOTeHe3). DTambl OHTOTEHE3, sMOpHOreHes,
OpraHU3MOB OMOPHOHATIBPHOTO  Pa3BUTHUS y  3UTOTA, IpoOJIcHME,
MO3BOHOYHBIX KHBOTHBIX: OiacToMepsl, MOpyJia, bJacTya,




43

Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢

n/ pa3igeoB M TeM | BO 4acOB JeATeJIbHOCTH (uudposbie) nporpamMmoii

I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcsl

Ipo0JieHue,
OpraHoOreHe3.

[TocTamOpronamsHOE
Twurmer

pa3BUTUS: IPSMOE,

CIIOCOOHBIE
pa3BUTHE PACTECHUI.

CEMEHH, CTaauu
JeMoHcTpauuu:

CXEMBI: «OCHOBHBIE
OHTOI'CHE3aY,

OILUIOJOTBOPEHUE
pacTeHuin

racTpyJIsus,

pasBuTHE.
MOCTAMOPHOHATHHOTO
HE TMpsAMoe
(mrmumHOYHOE). BrimsiHue cpenpl Ha
pasBUTHE OPraHU3MOB; (DaKkTOpHI,
BBI3BIBATh
BpOXKJEHHbIE ypoacTBa. Poct u
OHnTtorenes
[[BETKOBOTO PAcCTeHHA: CTPOEHHE

pa3BUTHS.
Taonuust u
CTaguH
«IIpsimoe 5
HEMpsIMOE pa3BUTHE», «/[BoHHOE
YIBETKOBBIX

Onacroueib, racTpyia, Helipya,
OpraHoTeHeE3;
3apOJIBIIIEBBIETTUCTKH:
JKTO/IEpPMA, Me3oziepma,
3HTOJIEpMa;
ITOCTAMOPHOHAIIFHOE Pa3BUTHE:
psMoe u HEnpsAMoe
(mmunHOYHOE);  MeTamopdo3,
Meracriopa, MHUKpOCIIOpa,
MBUTBIIEBOE  3€PHO, CIEPMUH,
3apOJIBIIIEBBIN MENIOK, IBOMHOE
ormiotoTBopenue. Omnpenenarsb
STarnbl AMOPHOHATILHOTO
Pa3BHUTHS XOPJOBBIX Ha CXeMax
W Tpernaparax M OIMCHIBAaTh
IIPOLIECCHI, TPOUCXOJAIINE Ha
KaxnaoMm odtarme. CpaBHHBATh
MIEPUO/IbI OHTOTEHE3a; MPSIMOE U
HETPAMOE (mmunHOYHOE)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEIOBEKa M APYTHUX

XOPJIOBBIX. OOBICHATE
OHOJIOTHYECKOE 3HAYCHHE
pasBuTHa C MeTaMop(do3oMm;
OTPHUIIATETTHLHOE BIIUSTHUE

AJIKOT'0JIsI, HUKOTUHA W APYTUX
TEpaTOreHHBIX  (aKTOPOB Ha
pasBUTUE 3apOJIbIIa YeJOBeKa.
OmnuceiBaTh Npolecc ABOHHOrO
OIJIOJIOTBOPEHHS Y ILIBETKOBBIX
pacTeHui
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA
pecypcsl
Htoro yacos 5
6  HacmencTBeHHOCTh M N3MEHYHBOCTH OPTaHU3MOB (hopmupoBaHu
[Ipeamet u 3anauun renetuku. Pons = PackpeiBaTh COZIEpP>KAHHE €
UTOJIOTUM H OMOPHOJIOTHM B TEPMHHOB M TIOHSTHH: TeH, IKOJIOTMYICCKO
CTaHOBJICHMM TCHETHUKW. Bkiag | reHoM, TeHOTun,  (EHOTHII, U KyJIBTYpBI,
pPOCCHHCKMX M 3apyOEKHBIX = XPOMOCOMBI, aJJICNIbHbIE TEHBI OTBETCTBCHHO
Y4EHBIX B pa3BUTHE TEHETUKHU. (aJienn), FOMO3UT0Ta, ro,
MeTtoapl TETEPO3UroTa,  JTOMUHAHTHBIN GepexHOro
TeHeTHKH(THOPHIOIOTUIECKHIA, mpu3HaK (T€H), pPeleCCUBHBIN OTHOIICHUA K
UTOTCHETHYCCKUI, mpu3Hak (TeH), 4ucTas IJIMHUS, NpUpone
I'eneTtuka — Hayka .
o MOJIEKYJIIpHOTeHeTUYeCKHi1).OCHO | THOpHI. Ilepeuncnars u
BHbIE TEHETHYECKHE TIOHATHS. | XapaKTepHU30BaTh METOIBI
6.1 mnacnenctBenHoct 1 .
" " I'enernveckas CHUMBOJIMKA, TEHETHKHU: THOPUIOJIOTHYECKUH,
UCTIONIb3yeMast B cXeMax | [IUTOTeHETUYECKUH,
M3MEHYHBOCTH . N
CKpelmuBaHui. JleMoHCcTpanuu: MOJIEKYJIIPHOT€HETUYECKU; bubnnoreka HOK
IMoptpersr: I'. Mengens, T. mgoMuHaHTHBIE W pereccuBHbIe = https://m.edsoo.ru/7f4lc
Mopran, H. W. Basunos, C. C. | npusHaku pacTeHui n | 292
YersepukoB, H. B. Tumodees- | KHUBOTHBIX. ITonb3oBaThCs
Pecorckuit. ObopymoBanue: TEHETUYECKON TEPMUHOJIOTHEN
MOJIEITh- anmuUIKausg | ¥ CUMBOJIMKON Ui 3arucu
«MOHOTHOPHTHOE CKPEIIMBAaHUEY», = TeHOTUITMYECKHX cxXeMm
repbapuii «['OpoX MOCEBHOMNY CKpEIMBaHUs
3aKOHOMEpHOCTH  HacjenoBaHus =~ PackpbIBaTh coJiepKaHue
NPU3HAKOB, YyCTaHOBJIEHHBIE [. TepMHHOB u
3aKOHOMEPHOCTH .
Menpgenem. MoHoruOpuaHoe = MOHSATHI:MOHOTUOPUIHOE
HacJleI0BaHUs
CKpElIVBaHUE. CKpelnuBanue, GCHOTHITUUECKUE
6.2 TpU3HAKOB. 1 .
3akoHenMHOOOpasus rUOpPUIOB | TPYNIBI, THOPHIOIOTHYECKHUN
MomnorubpumHoe
CRPeIIHBANTE nepBoro mnokoneHus. llpaBuwno Meton, YHCTHIC JIUHAH,
P JIOMUHUPOBAHHUS. 3aKk0oH | JOMHHHPOBAHHUE T€HOB (IIOITHOE,
pacIerieHus MPU3HAKOB. HEIMOJHOE), paclleIVieHHe B
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
I  IpOrpaMmbl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIIMTAHMS
pecypcsl
l'unoresa YUCTOTHI raMer. | TTOTOMCTBE. OnuceiBaTh
[Tonnoeun HEIMOJIHOE | METOUKY  TpoBefaeHus [
JoMuHupoBaHue. JlemoHcTpauuu: MeHIeneMOnbITOB no
[optpetsr: I'. Mennens. Tabnuilbl = W3y4eHUIO HACIETOBAHUS OJTHOM
5 CXEMBI: «MoHnoruOpuaHoe Tapsl MNPU3HAKOB Yy Topoxa
CKpEeLIMBaHUE u €ro | MOCEBHOTO. PackpsiBath
LUTOT€HETUYECKAs OCHOBa», COJEpKaHUE 3aKOHOB
«3aKOH paclIeIUICHUss W €ro eauHooOpa3us THOPHIIOB
[UTOTCHETUYECKAS OCHOBa», TIEPBOTO IIOKOJICHUS M 3aKOHA
«3aKoH YUCTOTBI raMeT». pacUICIICHHUS. OOBACHATH
O6opynoBaHue: MOJICIN- THUIOTE3y  YHUCTOTHI  TaMer.
aAIIUIMKAIIUU «MoHnorubpuaHoe | 3anUCHIBaTh CXEMBI
CKpELIMBaHUEY, «Hemonmaoe = MOHOTHOPUAHOTO
JIOMUHUPOBAHUEY, repOapuii = CKpemuBaHUs, OOBACHATH €ro
«I"opox moceBHOI» LIUTOJIOTUYECKUE OCHOBBI U
peuiaTh FeHeTUUECKUE 3a]a41 Ha
MOHOTHOPHIHOE CKpEIINBaHUE
HuruGpuaHoe cKpemuBaHue. PackpbiBaTh CoZIep)KaHHe
3akoH HE3aBUCUMOTO TEPMHUHOB u MIOHSITUH:
HaCJIEOBAHMS MIPU3HAKOB. | TUTUOPUIHOE  CKpEIIMBaHUE,
Huroreneruueckue OCHOBBI = aHAJIU3UPYIOIIEE CKPEIIUBAHUE.
Jurnopuaaoe JIUTHOPUTHOTO ckpeuuBaHus.  OnuckiBaTh onbIThl I'. Mennens
CKpeITUBaHue. AHanmuzupyromee  CKpeluuBaHue. 10 HW3YUYCHHUIO HACJIeOBaHUS
63 3aKOHHE3aBUCUM 1 Hcrnonp3oBanne aHATU3UPYIOMIETO = JBYX Iap MPHU3HAKOB y TOpoxa
oro CKpELIMBaHUs [IJIsl ONPENETCHUs] MOCEBHOIO. PackpoiBath
HacJIe0BaHMS reHoTuna ocobu. JleMoHCTpauu: coaepKaHue 3aKOHA
NIPU3HAKOB [optpetsr: I'. Mennens. Tabnuupl | He3aBHCUMOTOHACTIEAOBAHUS
u CXEMBI: «/lurubpugHOE = TIPHU3HAKOB. [IpumensTh
cKpeuuBanuey, « L {lutonornueckue | MaTeMaTHYECKUH  pacdyer ¢
OCHOBBI TUTUOPUIHOTO = TIOMOIIBIO MeToAa
ckpemuBaHus». OOopynoBaHHE: TEPEMHOKCHUS BEPOSITHOCTEH H
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
1/ | pa3gesoB M TeM | BO YacOB AeATeJIbHOCTH (uudpossbie) NMpOrpamMMoi
I MpOrpaMMsblI 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIUTAHUA
pecypcsl
MOJIENb- anIuIMKalys = 3aIluch c MTOMOIIIBIO
«durndpuaHoe cKpeluBaHue) (EeHOTHUMHUYECKUX  PaJUKaloB
pacIieIUieHHs  NPU3HAKOB Y
IIOTOMKOB 10 (eHOTHIY W
TeHOTHUIy. 3aluchIBaTh CXEMBI
TUTAOPUTHOTO
CuerieHHOE HaclefioBaHue | PackpbIBaTh coJiepyKaHue
npu3HakoB. Pabora T. Moprana mo = TepMHHOB u MOHSITUH:
CLEIUIEHHOMY HACJIEJIOBAHUIO = CIETNIEHHOE HacJleJOBaHNe
reHoB. Hapymenue crenneHus | NpU3HAKOB, PEKOMOHMHAIIHS
TEHOB B pe3ynapTaTe TIE€HOB, TIEHETHYECKHE KapThl
KPOCCHHTOBEpa. XpOMOCOMHasI = XpOMOCOM, MOpraHuja.
Teopus HacJIeICTBEHHOCTH. | Ha3pIBaTh OCHOBHBIE
I'enetnueckue KapThl. | TIOJOXKECHHUS XPOMOCOMHOM
Hemonctpauuu: Iloprpersi: T. Teopun HacimeAacTBeHHOcTH T.
Mopran. Tabmuuslt u  cxembl:  Moprana; pacKpsIBaTh
«Meiio3», «l'eHeTH4ecKHe KapThl —COJEPIKAHME paboThI T.
CuerieHHoe pacTEeHHI, ’KUBOTHBIX U YeJIOBEKa», | MopraHa 10  CHEIUIEHHOMY
6.4 mnacinenoBaHue 1 «B3aumoneicTue AJJIENIBHBIX = HACJIEJJOBAaHUIO TEHOB u
MIPU3HAKOB TEHOBY. O6opynoBaHue: | MIPHYUHEI HapyIIeHUs
MUKpoIIpenapaT «dpo3opuna» | cuemiaeHus MEXAYy T'€HaMH.
(HOpMa, MyTau (OpMBI KPBUIbEB = 3amHCHIBATDH CXEMBI

M OKpackd Tena), MHKPOCKOTI,
Mojienp-anmukanua  «llepekpécr
xpomocom». JlaboparopHeie U
MPaKTHYECKHE paboThI:
JlaGopaTopHnast pabora Ne 5.
«3yueHue pe3ynbTaToB
MOHOTHOPHJIHOTO U TUTHOPHUITHOTO
CKpEUIVBaHUsl y Jpo30oduibl Ha
TOTOBBIX MUKPOTIpENapaTax»

CerIlII/IBaHI/IH HpI/I CHCIINICHHOM
HacCJICJOBAHNH, OOBSCHSATD
MIPUYUHBI PEKOMOWHAIINY T€HOB,

OTpEeAeNsATh  YHCIO  TPYII
CIETUIEHUS  TeHOB;  pelIarh
FEHETHYECKHE  33Jauyd  Ha

CHCIICHHOC HACJIICAOBAHUC
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C
n/ pa3igeoB M TeM | BO 4acOB JeATeJIbHOCTH (uudposbie) nporpamMmoii
I  IpOrpaMmbl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIIMTAHMS
pecypcsl
I'eneruka mnoma. XpomocomHoe | PackpeiBath COJZIEpKaHUe
ompenescHue moja. AyTOCOMBI M TEPMUHOB u TIOHSTUH:
MIOJIOBBIE XPOMOCOMBI. | XpPOMOCOMHBII HaboD,
I'omorameTHbIE€ U T€TEPOraMETHBIE | AyTOCOMBI, IOJIOBBIE
OpraHU3MBL. HacnenoBanue | XpoMOCOMBI, TOMOTaMETHBIH
MPU3HAKOB, CLUEIUVICHHBIX C MOJIOM. | IOJI, TIE€TEpOraMeTHhIl  MOod,
Hemonctpauuu: Iloptpersr: 1. | cuemieHHOe c [0JIOM
I'eneruka moina. Mennens, T. Mopras, H.W. | HacinenoBanue MPU3HAKOB.
Hacnenosanue BaBunoB. Tab0muupl u  cxeMbsl: | OOBICHSITH LUTOJIOTHYECKHE
6.5 mpu3HaKoB., 1 «I"enernka I0JIa», | OCHOBBI XPOMOCOMHOTO
CHEIUICHHBIX  C «3aKOHOMEPHOCTH HACIIEJIOBaHUS, MEXaHH3Ma OIpeAeICHuUs oja y
TI0JIOM CIICTIIIEHHOTO c MOJIOM», | Pa3IMYHBIX OpTaHU3MOB.
«Kapuortursl YeJnoBeKa u | CpaBHUBaTh 3aKOHOMEPHOCTH
>KUBOTHBIX» HacleJOBaHUs MIPU3HAKOB,
CICINICHHBIX U HE CLCIIJICHHBIX
crosioM. Pemiate reHeruyeckue
3aJlaud = Ha  HacJeJOBaHHE
CIICIIJICHHBIX C I10JIOM
MIPU3HAKOB
N3MeHUHBOCTD. Buael | PackpriBaTh COJZIEpKaHUE
W3MEHYMUBOCTU: HEHACJIEACTBEHHAS] TEPMUHOB u MIOHSITUH:
U HaclelnCcTBeHHas. Ponb cpenbl B M3MEHYUBOCTH, HACIEACTBEHHAS
HEHACJIEICTBCHHOU W3MEHYHBOCTb,
M3MEHYMBOCTH. XapaKTEPUCTUKA = HEHACJIEICTBCHHAS
M3MeHYnBOCTb. N
MOIU(DUKAIIMOHHON HU3MEHYHUBOCTb,
6.6 Henacneacreenn | 1 .
U3MECHYUBOCTU. BapI/IaIII/IOHHI)H/I MO,Z];I/I(bI/IKaIII/IOHHaH

asi N'BSMCHYUBOCTb

PO W BapWAlWiOHHAs KPHUBasi.
Hopma peakiuu MpU3HAKA.
KoanuecTBeHHBIE M KaUeCTBEHHBIC
MPU3HAKN WHUX HOpPMa PEaKIuy.
CaoticTBaMOIU(UKAITUOHHOM

U3MECHYUBOCTD, BapPIaLII/IOHHLIfl
p4aA, BapuaHTa, BapuallMOHHAA

KpHBas, MPU3HAK, HOpMa
peaKkluuy, KOJMYECTBEHHbIE U
KaueCTBEHHBIE MIpU3HAKH.
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
I  IpOrpaMmbl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIIMTAHMS
pecypcsl
n3MeHunBocTd.  Jlemonctpanuu: | Kiaccugunuposats BU/IBI
Tabmurel u  cxeMbl:  «BHIbBI | ©I3BMEHYHMBOCTH U BBISIBIIATH HX
W3MEHYUBOCTHY, OHMOJOTHYECKHe OCOOEHHOCTH.
«MonuduxarmonHast Ilepeuncnars CBOMCTBa
W3MEHYHMBOCThY. JlabopaTropHbie ¥ | MOAM(DHUKAIIMOHHON
MPaKTUYECKUE paboThI: | UBMEHYMBOCTH M OOBSICHATH €&
Jlaboparopnass pabora No 6. 3HaueHWE IS OPTaHU3MOB.
«M3ydyenne  MoaumpuKalMOHHOW =~ Paznuyarth KonMHYECTBEHHBIE U
W3MEHYUBOCTH, MOCTPOEHUE = KaueCTBEHHBIC MIPU3HAKY;
BapUALIMOHHOTO psna U | CTPOUTHh BapHUALlMOHHBIA psiA,
BApUALIMOHHOW KPUBOW» BAPUALIUOHHYIO KPUBYIO,
BEIYHCIIATE CpEHEE 3HaueHUe
MpU3HAaKa
HacnencrBennas, unu | PackpbiBath coZlep>KaHHe
TEHOTUNHNYECKAasT M3MEHYMBOCTh. TEPMHUHOB u MOHSITUH:
KoMOuHaTHBHAsT  WM3MEHYMBOCTh. | HACJICICTBEHHAS W3MEHUYMBOCTD,
Meiio3 W TMOJIOBOM MpoOLECC — | KOMOWHATHBHAsS W3MEHYMBOCTD,
OCHOBa KOMOMHATUBHOW ~MYTallMOHHAs  M3MEHYHUBOCT,
HM3MEHUYUBOCTH. MyTalnioHHas | MyTaHT, MYTallUd: TEHHEIE,
W3MeHYMBOCTh.  Kiaccudukaiysi  XpoOMOCOMHBIE, TEHOMHBIE;
MyTallil: T€HHbIE, XPOMOCOMHBIE, MOJUILIOUIUS,
HacnencrBennas 1 reHoMHble. YacToTa M MNPUYMHBI = AHEYIUIOMAUS,MYTarcHBI.
W3MEHYUBOCTH MyTanui. MyrtareHHbie (akTopbl. | XapaKTepu30BaTh
3aK0OH TOMOJIOTHYECKHX PSJIOB B | HACJIEICTBEHHYIO

HacJIeICTBEHHOM N3MeHYNBOCTH H.
. Basuosa. BresnepHas
HACJIEACTBEHHOCTh 5
W3MEHYMUBOCTh.  JleMoHcTpanuu:
Iloptpersr: I'. me Ppuz, H. U.
BaBunoB. TaOmuisl M CXEMBI:
«MyTanmoHHasi M3MEHUYHUBOCTDHY.

W3MEHYMBOCTH; (JOPMYIHPOBATH
3aKOH TOMOJIOTHYECKUXPSIOB B
HacIeICTBEHHONM M3MEHUYNBOCTH
H. U. BaBunoBa u 0OBACHATH
€ro 3HaueHueIIsd OHOJOTMH U
cenekiuu. Kiraccudummponats
MyTaIUu: TeHHEIE,
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA
pecypcsl
ObopynoBanue: MHUKPOCKOI, = XpPOMOCOMHBIE, T'€HOMHBIE W
MHUKpOIIpenapaT «/lpo3o¢una» | IpUBOIUTH MPHUMEPHI MYyTalLlUil.
(mopma, mytanuu HopMbl KppuTbeB = OOBSICHATH MIPUYUHBI
M OKpacka Tena); KOMHATHbIE BO3HWKHOBEHHS MYTAIlHi, POJb
pacTeHHss C TIECTPOM OKpackoil = (hakTOpOB-MyTareHOB.
JIUCTHEB. JlabopaTtopHbie u | CpaBHUBaTh BHUABl MYyTalUi;
MPaKTHYECKUE paboThL: | BBISBIATH MIPUYUHBI
JlaGoparopnass paGora Ne 7. HacieACTBEHHOU
«AHanu3 MyTanuid y Apo30QWIbl = U3MEHYMBOCTH,
Ha TOTOBBIX MUKPOIIpEraparax» MCTOYHUKUMYTAr€HOB B
OKpy>Karolen cpene
(xocBeHHO). XapakTepHu30BaTh
BHESJIEPHYIO HACIJICJICTBEHHOCTh
Y U3MEHYHBOCTh
I'enetnka wuyenoBeka. Kapuorun | PackpbiBaTh coJiepyKaHue
gyenoBeka. OCHOBHBIE  METOJbI = TEPMHMHOB M MOHATHMN: KAPUOTHII
T€HETUKU YeNIOBeKa: | YeJIOBeKa, I[MTOT€HETHYECKUI
TeHeaJIOTUYECKHiA, OJIM3HENOBBIH, METO/, TeHeaJOTHIEeCKUN METO,
LUTOrE€HETUYECKUIA, POIOCIIOBHBIE,  OMU3HELOBBIN
OMOXMMUYECKHMA, MOJIEKYJISIPHO- METOI, HAacCJIEICTBEHHBIE
TEHETHYECKHUH. CoBpemenHoe ©Oone3Hu:  (MOHOTEHHBIE, C
onpezencHue TEHOTHUNA: = HACJIEeICTBEHHOU
l'eneruka
YeToBeKa 1 MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, | MPEAPACIION0KEHHOCTHIO,
TCHOTUIIMPOBAHUEC, B TOM YHUCJIIE C XpOMOCOMHI)IC), MEIUKO-
MMOMOIIIBIO [T{P-ananu3a. | reHETHYECKOE
HacnenctBennsie 3a00JIeBaHNsI | KOHCYJIBTHPOBaHHUE.
yenoBeka:  reHHele  OomesHu, llepedncisTs 0COOEHHOCTH
0oNe3HW C  HACJIEACTBCHHOM W3yYCHHs TCHETHKH YEJIOBEKa,;
MIPEIPACIIONIOKEHHOCTBIO, TIPUBOUTH MIPUMEPHI
XPOMOCOMHBIC OoJie3HH. | HACTIEACTBEHHBIX OoJe3HeH

YCJI0BCKaA, XapPaKTCPU30BATH
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
n/ pa3igeoB M TeM | BO 4acOB JeATeJIbHOCTH (uudposbie) nporpamMmoii
I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcehl
ComaTtuveckue H TECHEpPAaTHBHBIE METOABI HUX MNPOQUIAKTHKH;
MyTaluu. 000CHOBBIBATH 3Ha4YeHHe
CrBonoBble KJIETKH. [IpUHIMITEI = MEAMKO-TE€HETHYECKOTO
310pPOBOTO oOpasza XKHU3HH, | KOHCYJIbTUPOBaHMUA. BBIIBIATH
QUAarHOCTHKH, TPOQUIAKTHKA W W CpPaBHUBATh MEXAY COOOH
JIeYCHHUs TeHETHYECKUX OOJIe3HEeH. NOMUHAHTHBIE U PELECCUBHBIC
Menuko-reHeTHIecKoe MIPU3HAKU YeJI0BEKa.
KOHCYJIbTUPOBAaHUE. 3nauenne CoOCTaBIATh W aHAIM3UPOBATH
MEIUIMHCKOMN TeHETHUKU B | POJOCJIOBHBIE YeJIOBEKA
NOPENOTBPAIIEHUH U JICYCHUH
TeHETUYECKIX 3a00eBaHM
YeJI0BEKa. HeMoHcTpanuu:
Tabnuier u CXEMBI:
«HacnenoBanue pesyc-pakropay,
«I"eneruka rpynn KpOBUY.
JlaGopaTtopHble M TPAaKTUYECKUE
paGotsr: IIpakTndeckas pabora Ne
2. «CocraBneHune W  aHAJIU3
POJIOCIIOBHBIX YEJIOBEKa»
Hroro wacos 8
Tema 7. Cenexrust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH BOCITUTaHUE K
Cenexuusi Kak Hayka U mpouecc. PackpbiBath coJlepKaHHe HOIY1CHHUIO
3apoxaeHue CENEKIHNHU U | TEPMHUHOB U ITOHATHUI: CENEKIINS, 3HAHMI,
noMectukanus. Yuenne H. W. | copr, nopoya, wramm, bubnroreka HOK | ka4ecTBeHHOr
71 Ceneknus Kak 1 Basuiosa 0 LIEHTpax & JIOMECTHUKaIUA, wia | https://m.edsoo.ru/7f41c @ o
HayKa U Ipouecc MHOT000pa3usd M MPOUCXOXKIEHUS | OJOMAIIHUBAHNE, uenTpe 292 obpasoBaHus
KyJIBTYpPHBIX pacTeHuil. LleHTpsl MHOrooOpasus u ¢ yucToMm
IIPOUCXOXKICHUS JOMAIllHUX IPOUCXOXKIEHUS  KYJIbTYpPHBIX JHIHOCTHBIX
XKUBOTHBIX. COpT, MOpo/ia, MTaMM. | pacTeHHU u KUBOTHBIX, HHTEPCCOB U
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Ne | HaumenoBanue | Koauvect | IlporpammHuoe coaep:xkanue OcHOBHBIE BUbI DJIeKTPOHHBIE Ces3b C
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
I  IpOrpaMmbl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIIMTAHMS
pecypcsl
Hemoncrpanuu: [loprpersr: H. M. | rubpuausaiiusi, WCKYCCTBCHHBIN 0O0IIIECTBEHHBI
BapuyioB. Tabmursl ¥ cXeMbl:  0TOOP. X
kapta «lleaTpsl MHOTOOOpasus u | Ha3wiBaTh u CpPaBHUBATh MIOTpeOHOCTEH
MIPOUCXOXKICHUSA OCHOBHBIE STanbIPa3BUTHL
KyJbTypHbIXpacTeHui», «lloponsl | cenekuuu. M3narate yuenue H.
JIOMAIIHUX >KUBOTHBIX», «Copra WM. BaBuimoBa o0  LeHTpax
KYJIbTYpPHBIX pacTeHui». | IPOUCXOXKACHUS  KYJIbTYPHBIX
O0opynoBaHue: MyJISDKH IUIOAOB M PACTEHHI; pa3indaTh HEHTPHI HA
KOPHEIUIOJOB  TUKUX (OpM M  KapTe  MHUpPa,  CBI3BIBATHUX
KYJIbTYPHBIX COPTOB PACTCHHM; MECTOMOJIOXKEHUE C oOyaramu
repbapuii BO3HUKHOBEHUSAPECBHEUIIINX
«CenbCKOX03SMCTBEHHBIE LUBHJIN3ALMN. CpaBHUBAThH
pacTeHus» copTa KyJbTYPHBIX PACTECHHUU,
MOPOJbI JOMAITHUX KUBOTHBIX U
X JIUKUXTIpenaKoB. OreHuBaTh
pOJb celleKnuu B 00ecrieueHU
MPOI0BOJIbCTBEHHOU
0€30I1acHOCTH YeJI0OBeUeCTBa
CoBpeMEeHHbBIE METONBI CEeNeKUUU. PackpbiBaTh coliep>KaHue
MaccoBplii W WHIAUBUAYAJIbHBI TEPMHUHOB 51
OoTOOpHl B CENIEKIIMUPACTEHUH U | IMOHSITHNA:UCKYCCTBEHHBIH
KUBOTHBIX. OIllEHKa 3KCTephepa. | 0TOOp, MacCOBBIN oroop,
Metonabl Bin3kopoACTBEHHOE CKPEIIMBAHUE | UHAMBUYJIbHBIN otbop,
JIOCTYDKEHUS — wuHOpuamar. Ymcras JMHHA. JKCTepbep, OIM3KOPOICTBEHHOE
7.2 cenexuu 1 CkpelMBaHUEe YHUCTBIX JIMHUH. | CKpPEIIMBAaHUE, YUCTas JUHUS,
pacTeHuit I'ereposuc, niam rubpuaHas cuia. | TeTepo3uc, HEPOACTBEHHOE
JKUBOTHBIX HeponcTtBeHHOe CKpemMBaHWE — CKPEMIMBaHUE, HWCKYCCTBEHHBIM
ayTOPHIUHT. OtpanéHHas MyTareHes, TIOJIUTLIIOUTBI.
ruOpuAM3aIus u eéycnexu. | CpaBHUBaTh (hopMBI
HckyccTBeHHBIM  MyTareHe3 U | MCKYCCTBEHHOTO oTbopa

(MaccoBoro i
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
n/ pa3ieioB H TeM | BO 4acoB JAesiTe IbHOCTH (undposbie) NPorpamMmoit
n  NporpaMmsl o0yyarouuxcs o0pa3oBaTeJIbHbIE BOCIUTAHUA
pecypcsl
MOJTyYeHHUe MOJIUIJIONAOB. = MHIWBUAYaJIHHOTO), BUIBI
HocTmxenus cenekuuu ruOpuIr3anuu
pacTeHui, KUBOTHBIX u | (OIM3KOPOACTBEHHOM u
MHUKPOOPTaHU3MOB. OTJIAJICHHOW), CHIOCOOBI
Hemonctpauuu: Iloprpers: M. B. | nojiydeHus: NOIUIIIIOUIOB.
Muuypun, I'. [I. Kapneuenko, M.  IlpuBoauts pUMEPDI
®. MpanoB. Tabnuimpl W CXEMBI: TOCTHKCHHU CeJIeKIUU
«OtnanenHas rHOpUIU3aLuUsy, | PACTEHUH U )KUBOTHBIX
«Paborer  axkagemuxka M. .
HBanoBay, «Tonmummongusay.
O06opyI0BaHUE: MYJISKH TIOIOB U
KOPHEIIOJOB  AWKHX (QopM |
KYJBTYPHBIX COPTOB pacTECHUH.
JlaboparopHble ¥ TPaKTHYECKUE
paboThl: Dkckypcusi «OCHOBHBIC
METOJIbI U JTOCTHKCHHS CEJICKITUN
pacTeHMd W  JKMBOTHBIX  (Ha
CEJIEKIIMOHHYIO CTaHIINIO,
TJIEMEHHYIO bepmy,
COpPTOUCIIBITATENBHBIM  y4acTOK
WA TETUTMIHOE XO03SHCTBO)
buorexnomoruss  kak  oTpaciab = PackpbiBaTh coJiepKaHue
IIPOU3BOJICTBA. T'ennas | TepMuHOB 51
WH)KeHEpHUs. OTambl  CO3JAaHMS | MOHSITHNA:OMOTEXHOIOTHS,
PEKOMOMHAHTHOM JHK U | KJIETOYHAas HWHXKEHEPHUs,
buorexHonorus
TpPaHCTEHHBIX OpPTraHM3MOB. | T€HHASUH)KEHEPHS,
7.3 | KaK orpacip 1
HIPOU3BOJICTEA Knerounas WH)KCHEpHs. | KIIOHHPOBAaHWE,  TPaHCTEHHBIE
KneTouHslekynbTypHl. opranusmsl, [ MO (renetuyecku
MukpokinoHaJbHOepa3MHOKEHHE | MOIU(PHUIHPOBAHHBIE
pacTeHui. KionupoBanne opraHu3mel). XapaKTepru30BaTh
BBICOKOITPOAYKTHUBHBIX OMOTEXHOJIOTHIO KaK O0Tpacib
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Ne | HammenoBanume  Koumvect & IIporpammuoe cogepixanue OcHOBHBIE BUABI DJIeKTPOHHbIE Cas3b ¢
n/ pa3igeoB M TeM | BO 4acOB JeATeJIbHOCTH (uudposbie) nporpamMmoii
I NpOorpamMMmbl 00y4yarouxcs o0pa3oBaTe/ibHbIe BOCIIMTAHMA
pecypcsl
CEJIbCKOXO3SIHCTBEHHBIX MIPOU3BOJICTBA, OCHOBHBIC
OpraHU3MOB. DKOJIOTHYECKUEN = JIOCTHIKCHUSI OMOTEXHOJOTHH B
strdeckue mnpobiemel. MO — | obmacTtu MIPOMBINIICHHOCTH,
TeHETUYECKH MOAU(UIIMPOBAHHBIC | CEIbCKOTO X034HCTBA u
OpraHU3MBbl. HdeMoncrpanuu: | MeiuUuHbBL.  [lepeyucnsaTe u
Tabmumer u  cxembl: «OOBEKTHI | XapaKTePU30BATh
Oouotexnonorum»,  «KileToyHble = OCHOBHBIEMETOIBI u
KyJIbTYpel ¥ KJIOHHpPOBaHUE», JOCTIDKCHHS  OMOMHXCHEPHUH.
«KoHnctpyuposanueu nepeHoc | OOCyXIaThb SKOJIOTHUECKHE U
TEHOB, XPOMOCOM» 3TUYECKHE ACHEKTHl HEKOTOPBIX
UCCIIeIOBaHUH B o0yacTH
OMOTEXHOJIOTHH
(xI0HUpOBaHMS,
HCKYCCTBEHHOT'O
OILJIOZIOTBOPEHHUS,
HaIpaBJICHHOTO HW3MEHEHUs
reHoma u CO3JaHus
TPaHCTEHHBIX OPTaHM3MOB)
Uroro vacos 3
bubnunoreka 1IOK
8 | Pesepshoe Bpems | 1 https://m.edsoo.ru/7f41c
292
OBUIEE
KOJIMYECTBO 34
YACOB o

[TPOT'PAMME
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Ne | HammeHoBaHmue Konuuyects | IIporpammHoe coaepxaHue OcHOBHbIE BUBbI J1eSITE€IbHOCTH DJIeKTPOHHbIE Cas3b ¢

n/ | pa3iesioB U TeM 0 4acoB ol0yuamommuxces (uudposrie) NporpaMmoii

n NMPOrpaMmsbl o0pa3oBaTe/bHbIE BOCITUTAHUSA

pecypchbl

1 OBOJIIOLIMOHHAs OUOJIOTHUS bubnunorexa [JOK (dbopmupoBaHue

1.1 Dpomoius u 1 [IpeAnOCHIIKA BO3HUKHOBEHHS PackpbiBath conepkanne Tepmuno | Nitps://m.edsoo.ru/7f4lcc  skomormueckoi
METO/bI €€ SBOJIIOLIUOHHOM TEOPUHU. U MIOHSATUMN: 3BOJIIOLINS, IEPEXOIHbBIE 74 KYJBTYPEIL,
U3y4YCHUS OBOJIIOLIMOHHAS TEOpUsl U €€ MeCTO B | (pOpMBI, (pritoreHeTHIECKUE PSIbL, OTBCTCTBCHHOT

O6uosnorun. BivsHue 3BOMOIIMOHHON
TECOPHUH Ha Pa3BUTHE OHOJIOTHH U
npyruxHayk. CBUAETEIbCTBA
3BoJONKH. [TaneoHToIorn4ecKue:
MOCJIE/IOBATEILHOCTD TOSIBIICHHS
BUJIOB B

MaJICOHTOIOT MIECKOUIETOHCH,
Mepexo/HbIe (POPMBI.
buoreorpaduueckne: CX0ACTBO U
pasnuuue hayH U(IOp MATEPUKOB U
OCTPOBOB.DMOPHOIOTHIECKHE:
CXOJICTBA U Pa3JIn4Us SMOPHOHOB
Pa3HBIX BUIOB MI03BOHOYHBIX.
CpaBHHTEIEHO-aHATOMHYECKHUE:
TOMOJIOTHYHBIC, aHAJIOTUYHEIE,
PYIMMEHTapHBIC OpPTaHbl, AaTABU3MBI.
MonekynspHO-OHOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX
MeTabOIMIECKUX MyTeH y Bcex

JKUBBIX OpraHu3MoB. [leMoHcTpaiuu:

IToptpersr: K. JIunnein, XK. b.
Jlamapk, Y. dapsuH, B. O.
Kosanesckuii, K. M. bap, D.
I'exkens, @. Mromep. Tabmuis! n
cxeMbl: «Pa3BUTHE OPraHMYECKOrO

BUBI-OHACMUKU, BUAbI-PECIIUKTEI,
3aKOH 3apO/IBIIIICBOTO CXO/ICTBA,
OGUOTECHETHIECKUH3aKOH,
TOMOJIOTHYHbIE ¥ aHAJIOTHYHBIE
OpraHbl, pyIUMEHTAPHEIE OPTaHEI,
araBu3MBI. [lepeuncisiTh OCHOBHEIE
9TaIbl PA3BUTHS SBOJFOIIMOHHON
TeOpHH. XapaKTepu30BaTh
CBHJICTEHCTBA IBOOIHH:
MaJICOHTOIOTHYECKHUE,
6uoreorpaduueckue,
9MOPHOIOTHYECKUE, CPABHUTEIBHO-
AHATOMHYECKUE, MOJIEKYJISIPHO-
ouoxumuueckue. [IpuBoIUTH
MIPUMEPBI MIEPEXOTHBIX POPM
OpPraHu3MOB, (PUIOTEHETHUECKIX
psoB. [IpuBoANTH HOPMYITHPOBKU
3aKOHOB OHOTEHETHUECKOTO U
3apOJIBIIIIEBOTO CXO/ICTBA

0, OepeKHOTO
OTHOIICHHUS K
TIpHUpoE,
OKpy>Karouiei
cpere Ha
OCHOBE
poccuiickux
TPaAULIMOHHBIX
JTyXOBHBIX
IICHHOCTEM,
HABBIKOB
OXpaHBI,
3aIlUTHL,
BOCCTaHOBJIEHU
ST IPUPOJIBI,
OKpYy>Karouiei
Cpes;
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Ne
n/

HaumenoBanue
pa3nesnoB U TeM
NMPOrpaMMbI

KoanuectB
0 YacoB

HpOfpaMMHOE coIepKkaHue

OcHOBHbIE BUBI IeSITEJILHOCTH
o0yuarommxcst

DJIeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

Cps3b ¢
NporpaMmoii
BOCIIMTAHUS

1.2

Hcropust pa3BuTHA
MPE/ICTABICHUHN 00
IBOJIOLUH

MHpa Ha 3emiie», penbedHble
TaOIHIBI «3aPOJIBIIIN TT03BOHOYHBIX
JKUBOTHBIX», «APXECOITEPUKCY.
O6opynoBanue: buoreorpaduieckas
KapTa Mupa; KoJueKust «DopMel
COXPaHHOCTH MCKOMAaEMbIX
JKHBOTHBIX U PACTECHHII»; BIIAXKHBIC
npenapartsl «Pa3BUTHE HACEKOMOTO,
«PasBuTHE NIATYIIKN»

OpomonuonHas teopus Y. JlapBuna.
[TpearnocsUIKM BOSHUKHOBEHHUS
JapBUHU3MA. J[BIOKYIIE CHITBI
9BOJIIOLIMH BUI0B 110 JlapBUHY
(130BITOYHOE PA3MHOKEHHE MTPH
OTPaHUYEHHOCTH PECYPCOB,
HeonpeiesIEHHAss U3MEHYUBOCTb,
O6oprba 3a cyliecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYeCcKas TeOPHs IBOJIOIUU
(CTD) u e€ OCHOBHBIE TOJIOKEHHSI.
Hemouncrtpanuu: [Toprpers: K.
Jlunneit, XK. b. Jlamapk, Y. Japsus.
Tabmuub! n cxemsl: «llomymsumy,
«Kapra-cxema mapuipyra
nytemecTtsus Y. JlapBunay, «Popmbl
0OpBOBI 3a CYIIIECTBOBAHKE,
«EcTtecTBeHHBIH 0TOODY,
«MHoroobpa3ue COpTOB pPacCTCHUI»,
«MHoroo6pasue mopoJ| >KUBOTHBIX)

PackprIBaTh conepkaHne TEPMHHOB
M TIIOHSATHH:CUCTEMATHKA,
€CTEeCTBEHHBIH U MCKYCCTBEHHBIN
oTOop. XapaKkTepru30BaTh OCHOBHBIE
SBOJIIOLMOHHEIC UEH, KOHIEIIUU U
TEOpUH; CPABHUBATH B3TJIS/IBIHA BU]T
u sBomonuio K. JIunues, JK.B.
Jlamapka, Y. lapuna. OnieHHBaThH
BKiaj JIuHHes B pa3BuTHE
CHCTEMATHKH M OOBSICHATH
TPUHITUITE OUHAPHON
HOMEHKJIATYpHI. XapaKTepru30BaTh
coJiep>KaHue U 3HAUEeHUE
IBOJIIONMOHHOM KoHnenuy XK. b.
Jlamapka. OueHuBaTh €CTECTBEHHO-
Hay4yHbI€ U COLIMATIBLHO-
SKOHOMHYECKHE TIPEMTOCHUTKH
BO3HMKHOBEHHUS dBOIIOLMOHHOM
teopun Y. Jlapsuna. PackpeiBaTh
cojiep>KaHue IBOJIIOIIMOHHON TeOpUu
Y. JlapBuHa; cpaBHUBATH
HEOIPEACIEHHYIO U ONPEACIEHHYIO
H3MEHYHBOCTh, €CTECTBEHHBIH M
HCKYCCTBEHHBIH 0TOOP, (hOPMEI
00pBOBI 32 CYIIECTBOBAHUE.
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Ne | HammenoBanue Koauuects | IIporpammHoe cogep:kanue OcHoOBHbIE BU/IBI 1€SITEIbHOCTH DJIeKTPOHHbIE Cas3b ¢
n/ | pa3ieyioB U TeM 0 4acoB o0yuarommxcst (uudposbie) NnporpamMmoii
n MPOrpaMmbIl oOpa3oBaTe/ibHbIE BOCIUTAHUS
pecypcbl
OnuchIBaTh MOJIOKEHUS
CHUHTETHYECKOM TE€OPHUU SBOJIIOLIUU
(CTD) u 00BsACHATD e€ 3HAYCHHE IS
ouororun
1.3 Bun: kpurepuu u 2 Muxposomnronus. [Tonynsanus kak PackpbiBaTh conepxaHue TEPMUHOB
CTPYKTYpa. €JIMHUIIABH]IA U IBOJIOIUH. U TIOHSTUIA:MUKPOIBOJIIOLIUS, BUI,
[MTomysstust kak Jemonctparnuu: TaOIuIbl B CXEMBI: KpUTEPUH BUJIA, aPEaL, TOMYJISAIHS,
KaK dJieMeHTapHas «[Tonmynsauuny», «MyTalmoHHAast reHO(OH/I, MyTaI[lK, KOMOHHAIIUU
eIMHUIIA BUIA U3MEHYNBOCTEY». OOopynoBaHue: TeHOB. XapaKTepPHU30BaTh BH] KaK
MHKPOCKOII, MEKPOIIpETIapat OCHOBHYIO CHCTEMAaTHIECKYIO
«Ipo3odunay (HopMa, MyTaITUH SIVHUITY U LEIOCTHYIO
(hOPMBIKPBIIHEB U OKPACKH TEJa), OHMOJIOTHYECKYIO CHCTEMY. BrIIensaTh
Moenb-ammiukanys «[lepekpéct KpUTEPHUH BHIA
XPOMOCOMY. (Mopdonornaeckuit, PU3NOIOTHISCK
JlabopaTopHbIE U MPAKTHYSCKUE uit ONOXUMUYECKUH, TeHETHUECKUM,
pabotsr: JlabopaTtopHas padota Ne 1. | 3konorudeckuii, reorpaduueckuii) u
«CpaBHEeHHE BHJIOB TIO MPUMEHS T KPUTEPUH ST OTTUCAHUS
MOP(HOJIOTHUECKOMY KPUTCPHUIO) KOHKPETHBIX BHJIOB.
XapaKkTepHu30BaTh MOMYJISINIO KaK
CTPYKTYPHYIOSIUHUILY BUAA U
sBooIUH. OTHCHIBATE TOMYJIISAIHIO
110 OCHOBHBIM IOKa3aTeJISIM: COCTaB,
CTPYKTYypa
1.4 | JIBmxymye CrIbI 1 JBIKylIME CUIIBI PackprbiBaTh cojiepkaHrue TEPMUHOB
(a1eMeHTapHbIe (axTOpPHI)IBOIIFOIIUH BHIOB B Y TIOHATHIA:KOMOWHATHBHAS
(hakTopsI) npupojae. MyTalmoHHbIH npolece u HU3MEHUYUBOCTb, MyTallUH,
SBOJTIOLUH KOMOWHATHBHAS! H3MCHIHBOCTbD. MYTaLMOHHBIN MpoLECC,

[MomynsnuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsnus 1 Murpanus.
JemoncTpanuu: TaOiuubl 1 cXeMbl:
«ABIXKYIINE CHITBI 3BOJTIOLIII

MOIYJIAUOHHBIC BOJHEI, peiiQ
TCHOB, U30JISALIUS, MATPAIIHH.
XapakTepHu30BaTh IJIE€MEHTAPHBIC
(baKTOpBI IBOITIOLIMH: MYTALUOHHBIN
nporiecc, KOMOWHATUBHAS
HM3MEHYHBOCTD, OMYJISLIUOHHbIC
BOJTHBI, Jpeii() reHOB, U30JISILIHUS,
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Ne | HanmeHoBanue Kosmmuects | IIporpammHoe conepskanmne OcHOBHEBIE BU/ABI IeITeJbHOCTH DJIeKTPOHHBIE Cps3b ¢
n/ | pa3ieyioB U TeM 0 4acoB o0yuarommxcst (uudposbie) NnporpamMmoii
| MPOrpaMMbI o0pa3oBaTebHbIE BOCIIMTAHUS
pecypcbl
MUTrpanus. Y CTaHABIIUBATh
MIPUYHUHHOCIICICTBCHHBIC
CBS3UMEXTY MEXaHU3MOM H
pe3yIbTaTOM JEHCTBHUS NBIKYIINX
CHII (JIeMEHTapHBIX (PaKTOPOB)
SBOITIOIIH
1.5 | EcrecTBeHHBINI 1 EctecTBeHHBIH 0TOOD — OnuceIBaTh MEXAHU3M JIEHCTBUS
0TOOp U ero HaINpaBJsIoUMi GakTop SBOJTIOLUH. €CTECTBEHHOTO 0TOOpA.
(hopMBI ®DopMEBI ecTECTBEHHOTO 0TOOpA. Xapaktepru3oBaTh HOPMBI
Jemonctpannu: TaOIuIb! 1 CXEMBI: €CTeCTBEHHOTO 0TOOpa (IBYDKYIITHIA,
«EctecTBeHHbI 0TOOp», «boppba 3a | cTaOMIH3UPYIOUIHA, TU3PYTITUBHEII)
CYIICCTBOBAHHE) Y CPAaBHUBATH UX MEXIY COOOM.
XapaktepuzoBaTh 00pBOY 3a
CYIIIECTBOBAHUE M CPABHUBATH €€
BUJIBI (MEXXBHUIOBAS,
BHYTPHUBHJI0Bas1, 60pr0a C
HEOJIAronpusTHBIMU (pakTopamu
BHEIIIHEH cpejIbl)
1.6  Pesymprathl 1 [TpucnocoOIeHHOCTH OPraHU3MOB PackprIBaTh conepkaHne TEPMHHOB
IBOJIOINHN: KaK pe3yJbTaT 3Bosonuu. [IpuMepsl | ¥ HOHATHHA:IPUCIIOCOOICHHOCTS,
MPHUCTIOCOOTICHHOCT MPUCTIOCOOJICHUH Y OPTaHU3MOB. MOKPOBUTENLCTBEHHAS U
b OPT@HU3MOB U Apomopd03bI 1 NIHOATATITAIIHH. MpeocTeperaronas OKpacka,
BHJ000pa3oBaHue Bunu Bunoo6pazoBanue. Kpurepuu MacCKHpOBKa, BUI000pa3oBaHUeE.

Buaa. OcHOBHBIE (HOPMEI
BU1000pa3oBaHus: reorpaduueckoe,
JKoJIorn4ecKkoe. JleMoHCTpanum:
TaGuubl U cXeMbl:
«[Iprcnocob61eHHOCTH OPraHN3MOBY,
«['eorpagmueckoe
BU/1000pa30BaHue», « IKOIOTUIECKOE
BHI000pazoBanue». O0opynoBaHue:
koJueknus «[IpruMepsl 3aInTHBIX
IPHCIOCOOJICHUH Y )KUBOTHBIXY,
KOJUIEKIMSI HACEKOMBIX C

OnuceIBaTh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOIICHUN Y
OpraHu3MOB. BEISIBIISATSH 110
M300paKeHUSIM, Ha KHUBBIX U
(bUKCUPOBAHHEIX TIpenapaTax
MIPUMEPEI PUCIIOCOOICHHOCTH
PACTEHU# U )KUBOTHBIX K
YCIOBHAMCPEIB OOMTaHUS,
JIOKa3bIBaTh OTHOCHUTEIIEHYIO
1esecoo0pa3HOCTh
MPUCTIOCOOTEHMI. XapaKTepru30BaTh
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Ne | HammeHnoBanme Kosmuecte = [IporpammHoe comep:kanmne OcHoOBHbIE BU/IBI 1€SITEIbHOCTH DJIeKTPOHHbIE Cps3b ¢
n/ | pa3ieyioB U TeM 0 4acoB o0yuarommxcst (uudposbie) NnporpamMmoii
| MPOrpaMMbI o0pa3oBaTebHbIE BOCIIUTAHUS
pecypcbl
Pa3IMYHBIMY THITAMHU OKPACKH; CHOCOOBI U MEXaHU3MBI
Ha0Op IUIOJIOB M CEMSH. BHI000Pa30BaHUsI; OIIMCHIBATE U
JlaGopaTopHbIe U IPAKTUYECKUE CpaBHUBATh OCHOBHBIC (POPMBI
pabotsr: JlabopaTtopHas padota Ne 2. | 3KOJOTHYECKOTO U TeOTrpapuIecKoro
«Ormmcanne IprUCIOCOOIEHHOCTH BHI000pa30BaHUA
OpraHu3Ma U €€ OTHOCHTEIEHOTO
XapakTepa
1.7 Hanpasnenus u 2 Maxkpoasomntonusi. DopMbl PackpbiBaTh conepxaHue TEPMUHOB
MyTH SBOIIOIUH: (prIeTHIecKas, Y TIOHSATHIA:MaKPO3BOJFOIIHS,
MaKpOABOJIFOIHN JUBEpPreHTHAsI, KOHBEPTCHTHAS, ¢uoreHes, OMOIOTMIECKUN
napaensHas. HeoOpaTumocTs mporpecc u perpecc, apoMopdos,
sBooun. [IporcxoxaeHue oT HAMOaIanTanus,o001mas
HECTIeIUATN3UPOBAHHBIX TIPEIAKOB. JereHepaIys, alanTHBHAS
[porpeccupytomas cienuanu3anis. = paguanus. XapakTepu3oBaTh (OPMBI
AnanTuBHAs paJnAaIisl. IBOJIIOLUH. BBIsSBIATE apoMopho3bI
Hemonctparuu: [Toptpetsi: A. H. Y UAMOAIaNTalMU YPACTEHUHN U
CeBepuioB. TabIHIIBI U CXEMBI: KUBOTHBIX. CpaBHHUBATh
«Apomophosbiy, «Manoagantanumu», | OHOJOTHYECKHI Mporpecc u
«O061mas aereHepanusn. OMOJIOTUYECKHIA perpecc,
O6opynoBanue: Mojiesib «OCHOBHBIE | apoMopd03, HIUOATANTAIHIO U
HaIpaBJICHUS YBOJIIOLUN»; 00bEMHAs = OOIIYIO JIeTeHEepanuio. BEIABIATE
Mozenb «CTpoeHHe TOJIOBHOI'O MO3ra | B3aUMOCBSI3U MEXIY MYTSIMHU U
MTO3BOHOYHBIX)» HATIPABJICHUSMU BOJIIOLUH Y
pACTEeHUI 1 KUBOTHBIX
Hroro yacor 9 ’
2 Bo3HHKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIIe Bu6mmorexa [IOK BOCIIMTAHUE
2.1 | Ucropus xxu3nu Ha | 2 JloHayuHbIe MPEACTABICHHUS O PackpbIBaTh COJIepKaHNUE TEPMHHOB https://m.edsoo.ru/7f4lcc | crpemenns

3emie 1 MeToIbI €€
W3YUYCHUSL.
I'nnoTesnl
MPOUCXOKICHUS
JKM3HM Ha 3eMiie

3apOoXKJIeHUH KU3HH. HaydHbie
TUIIOTE3bl BOSHUKHOBCHHS )KH3HH HA
3emiie: aOMOTeHE3 UITAHCTICPMUSL.
XuMHUYEeCKask HBOJIIOLIUSA.
AOWOTEHHBIH CHHTE3 OPTaHMYECKUX
BEIIIECTB M3HEOPTAHNIECCKUX.

M TIIOHATHH: Kp€allnoOHn3M, M

abuoreHes, BUTAJIN3M, TAHCIICPMUS,
61011033, KOalepBaThl, TPOOUOHTEHI,
cuMOuorene3. XapakTepu3oBaTh
METO/IBI U3Y4IEHHSI HCTOPHUIECKOTO
npouuroro 3emin. llepeuncnats

MMO3HAHMIO CeOs
U IPyTUX
JIIOJICH,
MIPUPOIBI U
o01ecTBa, K
MTOJTYYCHHUIO



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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Ne | HanmeHoBanue Kosmmuects | IIporpammHoe conepskanmne OcHOBHEBIE BU/ABI IeITeJbHOCTH DJIeKTPOHHBIE Cps3b ¢
n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NPOrpaMMBlI o0pa3oBaTe/bHbIE BOCIIMTAHUS
pecypcsbl
OKCIepUMEHTAIIBHOE OCHOBHBI€ JTaIbl XUMUYECKOH 3HaHUil,
MOATBEPXKICHIE XUMUYECKOI NOMOIOTNYECKON IBOJIIOLINH. Ka4eCTBEHHOTO
sposonuy. HauanpHble 3Tansl H3narate conep:kaHue runoTes3 u o0pazoBaHus ¢
610JIOTHYECKOI IBOJIOIIH. TEOpUIl BOSHUKHOBEHUS J)KU3HU Ha y4€TOM
l'unote3a PHK- mupa. 3emiie (KpealmoHu3Ma, JIMYHOCTHBIX
dopmupoBaHre MEMOPaHHbBIX CaMOTIPOM3BOJIEHOTO 3apOXKICHUS HMHTEPECOB U
CTPYKTYpP ¥ BOZHHKHOBEHHE (CTIOHTaHHOT0), TAHCTICPMUH, OOIIECTBEHHBIX
npoTokneTku. [lepBrie KIETKU U UX runore3sl PHK-mupa). OnuceiBath mOTpeOHOCTEH.
spostonus. DopMupoBaHue skcniepuMenTsl C. Musiepa u I
OCHOBHBIX TPYIIII )KUBBIX IOpu o mosy4eHno OpraHnIecKux
OpraHu3MoB. JleMOHCTpaLuu: BEIIIECTB U3 HEOPTaHUYECKUX ITyTEM
Ioptpetsr: ®. Penn, JI. ITactep, C. aOMOTEeHHOTO CHHTE3a
Munnep, A. Y. Onapus, . FOpwu.
Tabnuie! 1 cxemsl: «BO3HUKHOBEHUE
CoutHeuHOM cucTeMbly», «Pa3Butne
OpPTaHUYECKOTO MUPAY,
«PacturenbHas kieTka», «KuBoTHasS
KieTka», «[Ipokapuornyeckas
KIIETKa)
2.2 | OCHOBHBIE 3TaIBI 2 PazBuTHe xu3HM Ha 3emiie 1o 3paM U | PackpbIBaTh cojiepkaHNEe TEPMUHOB

3BOJIIOLUU
OpPraHUYECKOTrOo
Mupa Ha 3emie,
pa3BUTHE XKHU3HU
1O 3paM U
nepuojam

nepuogam. Karapxe. Apxeiickas u
nporepo3oickas spbl. [Taneo3oiickas
9pa u €€ mepuoIbl: KeMOPHICKUH,
OPAOBUKCKUH, CHITypUICKHIHA,
JIEBOHCKUH, KAMEHHOYTOJIbHBIH,
nepMckuil. Meso3olickas 3pa u eé
HNEePUOJIbI: TPUACOBBIN, FOPCKUH,
MenoBol. KaitHo3olickas spa u eé
MEpPUO/IbI: MaJICOTEHOBBIH,
HEOT€HOBBIH, aHTPOIIOI'€HOBBIN.
XapaxkTepucTHKka KiiuMara u
reoJIOTNYECKUX MIPOLIECCOB.
OCHOBHBIE 3TaIbl YBOIIOIHN
PacTUTENHLHOTO M JKUBOTHOT'O MHpa.

Y TIOHSTUI: 0H, 3pa, NEPHUO/I,
apoMop(O3bI, WAUOATATITAIIUH.
3HaTh MOCJIEJ0BATEIbHOCTh S0OHOB:
KaTapxei, apxell, IpoTepo30H,
(aHepo30H; 3p: apxeickas,
MPOTEPO30HCKasi, Maneo30MucKas,
ME3030IicKas, KaitHO30MCKas;
TIePHOJIOB: KEMOPHUICKHUH,
OPJIOBUKCKHUM, CUTYpPUUCKUH,
JIEBOHCKUI, KAMEHHOYT OJIbHBIH,
TIEPMCKUH, TPUACOBBIN, FOPCKUH,
MEJIOBOH, TTaJICOTCHOBBIN 1
HEOT€HOBBIN, aHTPOTIOTEHOBBIH.
XapakTepu30BaTb OCHOBHBIE
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Ne | HanmeHoBanue Kosmmuects | IIporpammHoe conepskanmne OcHOBHEBIE BU/ABI IeITeJbHOCTH DJIeKTPOHHBIE Cps3b ¢
n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NPOrpaMMBlI o0pa3oBaTe/bHbIE BOCIIMTAHUS
pecypcsbl
Apomop¢o3bl y pacTeHuid u COOBITHS B Pa3BUTHH OPTraHUYECKOTO
*kUBOTHBIX. [losgBNIEHME, pacuBeT 1 MHpa [0 3paM U epuojam
BBIMHMpPaHHE TPYII KUBBIX Te0JIOTNYeCKON HCTOPUHM; ITAIIBI
OpraHu3MoB. JleMOHCTpaLuu: Pa3BUTHS PACTUTEIHHOTO U
Tabmuue! u cxemsl: «Pa3Burne KHBOTHOTO Mupa. Beinenurs
OPTaHUIECKOTO MHPA», TJIaBHbIE apOMOP(O3bI PACTEHUHN U
TeOXpOHOJIOTHYECKas TAOIIHIIa; XKHUBOTHBIX. CpaBHHBATh MEXIY
KOJuTeKIHs «POPMBI COXPaHHOCTH co0oif npexcTaBuTenei
HCKOIIAeMBbIX )KHBOTHBIX 1 CHCTEMAaTHIECKUX TPYIII
pactenuii». JlabopaTtopHsle 1 OPTaHNU3MOB, BBISIBIISTH YEPTHI
MpaKkTHYECKUe padoThI: YCIIOKHEHHUS U IPUCIIOCOOJICHHOCTH
[MpakTnyeckas pabora Ne 1. K YCIJIOBUSIM XKU3HU
«M3y4yeHne NCKOIaeMbIX OCTaTKOB
pPacTeHU U KUBOTHBIX B
KOJIIEKIUAX». DKCKYPCHS
«OBOIIOIMSA OPTaHUYECKOI0 MUPa Ha
3emiie» (B €CTeCTBEHHOHAYYHBIH
WIAKpacBeTIeCKUN My3eit)
2.3 | CoBpemeHHas 1 CucrtemMa OpraHUuEcKOro MUpa Kak PackpbiBaTh conepxaHue TEPMUHOB
cucrema oTpakeHHe IBOTIOIMU. OCHOBHEBIE U TIOHATHI:CHCTEMATHKa,
OpPTraHUYECKOTO CHUCTEMaTHYECKHE IPYTIIBI UCKYCCTBEHHAs M €CTECTBEHHAS
Mupa OpraHu3MoB. JleMOHCTpaluu: Knaccudukanys, OnHapHas
Tabmuupl n cxemsl: «CoBpeMeHHast HOMEHKJIaTypa, PUHLIUI
cUcTeMa OPraHU4eCKOro MHpay HEePapXUYHOCTU. XapaKTepU30BaTh
COBPEMEHHYIO CHCTEMY
OpPraHUYECKOro Mupa
2.4 | DBomonus 1 Opomonus uenoBeka. AHTpononorus | PackpeiBaTh copep:kaHie TEpPMUHOB
yeloBeKa Kak Hayka. Pa3BuTue npeacTaBieHuil | M HOHATHUH:aHTPONONOTHUS,
(anTpOTIOTEHE3) 0 MIPOUCXOXKACHUH YETIOBEKA. AHTPOIIOreHE3, YEIOBEK

Mertonbl U3yueHUs! aHTPOIIOTeHEe3a.
CxoJicTBa U pa3Inyusl YeloBeKa U
XKHUBOTHBIX. CHCTEMaTHYeCKOe
MIOJIOXKCHUE YEIOBEKA.
Jemoncrtpanuu: [loptpersr: Y.

pasymHbIii(HOmo sapiens),
IPAMOXOKACHUEC, BTOPast
CHUTHAJIbHAA CUCTEMaA. Hepe‘H/ICJIHTB
3aJa4r aHTPOIIOJIOTHUH,
OTalbICTAHOBJICHUA U PA3BUTHUA




61

Ne | HanmeHoBanue Kosmmuects | IIporpammHoe conepskanmne OcHOBHEBIE BU/ABI IeITeJbHOCTH DJIeKTPOHHBIE Cps3b ¢
n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NMPOrpaMmbl o0pa3oBaTe/bHbIE BOCIIMTAHUS
pecypchbl
JapBun. TaOnuupl 1 CXeMBbI: MIPEICTAaBICHUN O IPOUCXOKIECHUU
«CpaBHEHHE aHATOMUYECKHUX YepT yenoBeka. l3narate ocCHOBHbIE
CTPOEHHMS YEJIOBEKA U nosioxkeHus teopuu Y. [lapsuna,
YeJIOBEKOOOPa3HBIX 00E3bSHY. KPUTHYECKH OLICHUBATh
ObopynoBaHue: CICIKH WIN HEHAYYHYIOMH(POPMAIIHIO O
N300pakeHNsI KAMEHHBIX OpYyIHi TIPOHUCXOKACHUHN YeJIOBEKA. 3HAThH
€pBOOBITHOTO YEIOBEKA: CHCTEMaTHIECKOE TIOJIOKEHNE BHAA
KaMHHUYOTIIePHI, pyOmiia, ckpebia Homo sapiens, nmepeducnsite ero
MOpPdOIIOr0-aHaTOMUIECKHE
MIPU3HAKH PA3HOTO YPOBHS (THII,
KJIacC, OTPSIA U JIp.). Y CTaHaBJIMBATh
YepTHI CXOJCTBA U
pa3Iu4HifyenoBeKa 1 )KUBOTHBIX.
OOBACHATDH U OIICHUBAThH 3HAYCHHE
HAYYHBIX 3HAHUN O MPOUCXO0XKICHIH
YeJIoBeKa ISl IOHUMAaHUsI MecTa 1
POJIM YeJIOBEKA B ITPUPOJIE
2.5 | JIBwKyIine Cuibl 1 JBmwxyiue cuiibl (hakTophl) PackpbiBaTh conepxaHue TEPMUHOB

(daxTopsl)
aHTpOIIOTreHe3a

anTponoreHe3a. Hacneactsennas
W3MEHYMBOCTh U €CTECTBEHHBIN
otbop. O0mecTBeHHBIN 00pa3
JKU3HH, U3TOTOBJIICHHUE OPYAHU Tpy/Ia,
MBIIIUICHIE, peYb. JleMOHCTpaIiu:
Tabnumer u cxemsl: «CpaBHEHHE
aHATOMHYECKHUX YEPT CTPOCHUS
9eJIOBEeKa U YEIOBEKOOOPa3HBIX
00e3bs1H», « OCHOBHBIE MeCTa
MTAJICOHTOJIOTHYCCKHUX HAXOJOK
MPEIKOBCOBPEMEHHOTO YETIOBEKAY.
O6opymoBaHKe: MYJSIKA
«ITpoucxoxaeHne yenoBeka
(TT1aICOHTOIOTUYECKHE HAXOJIKH ))

U TIOHATHI: PaKTOPHI
AHTpPOIIOreHe3a, rPYIIoBOe
COTPYJHHYECTBO, peUb, OpYANIHAS
JeATEeNILHOCTD, TOTUMOP(H3M.
XapakTepHu30BaTh JBMXKYIIHE CHIIBI
(dakropsr) anTpoONOreHE3a!
OMOJIOrYecKUe U COLMalbHEIE,
CpPaBHHMBATh UX MEXTy COO0M
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Ne | HammenoBanue Koauuects | IIporpammHoe cogep:kanue OcHoOBHbIE BU/IBI 1€SITEIbHOCTH DJIeKTPOHHbIE Cas3b ¢
n/ | pa3ieyioB U TeM 0 4acoB o0yuarommxcst (uudposbie) NnporpamMmoii
| MPOrpaMMbI oOpa3oBaTe/ibHbIE BOCIUTAHUS
pecypcbl
2.6 | OcHoBHble cTaguu | 1 OcHOBHBIE CTaJIUU U BETBU PackpbiBaTh coneprkaHue TEPMUHOB
SBOJTIOLIH 9BOJIIOLIMY YEJIOBEKa! U TIOHSITUNA: aBCTPAIOTIUTEK, YETOBEK
YyeJIOBEKa aBCTpaJIONUTEKH, YeTOBEK yYMeIblii, YMEJIbIH, YeI0BEK MPAMOXOIAIINN,
Yenosek mpaMoxoasamuii, YemoBek HeaHJIepTalell, KPOMaHbOHEII,
HeaHIepTabCKUH, YernoBek HEOJIMTUIECKAasl PEBOIIOLIHS,
pa3yMHBII COBPEMEHHOT'O THIIA. TIEPBOOBITHOE UCKYCCTBO.
Haxonku nckomaeMbIX OCTaHKOB, XapakTepu3oBaTh U CpaBHUBATH
BpeMs CyIICCTBOBAHMUS, 00JIaCTh MeXITy cOOOW OCHOBHBIE CTaIUU
pacmpocTpaHeHns, 00bEM TOJIOBHOTO | DBOJIIONNH YEIOBEKA:
MO3ra, 00pa3 KU3HHU, OPYIHUL. XPOHOJIOTUYECKUI BO3PACT, apea
Jemonctpanuu: TaOmuIbl 1 CXEMBI: pacnpocTpaHeHus, 00bEM TOJIOBHOTO
«OCHOBHBIE MecTa Mo3ra, 00pa3 KHU3HU U OpyAus TpyJa
MAJIEOHTOIOTUIECKUX HAXOJA0K
MPEKOB COBPEMEHHOTO YeJIOBEKAY,
«/peBHneimue moau», «pesHue
moamny», «[lepBrie COBpeMEHHBIE
moam». O00pyIOBaHUE: MYISKA
«[IpoucxoxacHNE YeTOBEKaY
(OroCTHI aBCTpANIONIATEKA,
MUTEKAHTPOTIA,
HeaH IepTallbla,KPOMaHbOHIIA);
CJICTIKH WJTH N300paskeHUsT KAMEHHBIX
OpyAHii IEPBOOBITHOTO YETIOBEKA!
KaMHH-YOTITIEPHI, pyOuia, ckpedia
2.7 | Yenosedeckue 1 Uenoseueckue pacsl. OCHOBHbBIE PackpbiBaTh conepkaHue TEPMUHOB
Pacel U IPUPOTHBIC OombIIIMe Packl: eBPONECOUTHAS U TIOHSTHH:Pachl, pacoTeHE3,
ajanTauuu (eBpaswmiickas), HETpoO- coIMa-1apBUHU3M, PaCU3M,
YemoBeKa aBcTpasioniHas (3KBATOPUATBbHAS), MeTucamnus. XapakTepu3oBaTh U

MOHTOJION/THAS (a3UATCKO-
amepukaHckas). YepTsl
MIPUCIIOCOOTICHHOCTH
MPEJICTaBUTEIICH YSIIOBEUSCKUX Pac K
YCIIOBHSIM CYIICCTBOBAHHS.
EnuHCTBO YenoBeueckux pac.

CpaBHHUBATh MPEICTaBUTENEH
YeJI0BEYECKHUX pac pacKphIBaTh
TIPUYMHBI 1 MEXaHU3MBI PACOTCHE3a,
MIEPEUUCIIATh ¥ NPUBOJAUTH IPUMEPHI
MIPUCTIOCOOIEHHOCTH YeNIOBEKa K
YCIIOBHSIM CPEAbL, TPUMEPHI
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Ne  HammenoBanme Koauuyects = IIporpammuoe cogep:kanue OcHoBHBIE BH/IBI 1eSITETLHOCTH DJIeKTPOHHBIE Casi3b C
n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NMPOrpaMmbl o0pa3oBaTe/IbHbIE BOCITUTAHUS
pecypchbl
Kpurika conpaiabHOrO 1apBUHU3MA MIPUCTIOCOONTEIBHOTO 3HAYCHUS
u pacusma. JlemoHcTpanmu: PacoBbIX MPU3HAKOB. J[0Ka3bIBaTh
Tabmuie! 1 cxembl: «HenoBeueckue enuHCTBO BHma Homo sapiens,
pace» Hay4HYIO HECOCTOSATEIHHOCTh
PacoBBIX TEOPHH, HIEH COIMAIFHOTO
JapBHHU3MA U pacu3ma
Htoro yacos 9
3 OpraHu3Mbl U OKpY’Karolas cpeaa bubnunorexa [JOK (dopmupoBaHue
3.1 | Dxonorus KaK 1 DKOJIOTHs KaK HayKa. 33124 1 PackphIBaTh conepkanme tepmunop | NiiPs://m.edsoo.ru/7f4lcc  skomormueckoi
HayKa pazziensl 3KoJa0ruu. Metoabl M TIOHATHH: 3KOJIOTHS, IOJIEBBIE 4 KyJIbTYpBI,
3KOJIOTHYECKUX UCCIIEIOBAHMIA. HAOIIOACHNUS, SKCIICPUMEHTHI, OTBETCTBCHHOT
OKONOrn4ecKkoe MUPOBO33PEHNE MOHHTOPHHT OKPYXAIOIIEH CpeIbl, 0, bepeskHOro
COBPEMEHHOTO YeJIOBEKA. MO/JICTUPOBAHHE, IKOIOTHIECKOE OTHOINCHM K
Jemonctpanuu: [TopTpetsr: A. MUpoBO33peHue. Ilepeuncnsats Hnpupoae,
I'ym6onsar, K. @. Pynbe, 3. 3a7]a4M SKOJIOTUH, €€ pa3Jiesbl U OKpYKaroIen
I'exkenb. TabauIBl 1 CXEMBI: KapTa CBSA3U C APYTMMHU HayKaMHu. Cpeac na
«IIpupoHBIE 30HBI 3EMITH XapakTepHu3oBaTh METOBI OCHOBC
SKOJIOTMYECKUX HCCIEN0BaHUN POCCHICKHX
3.2 | Cpenpl obutanusi u | 1 Cpenpl 00MTaHUsI OPraHU3MOB: PackpsIBaTh cosiepkaHue TEPMUHOB TPaJHIIMOHHBIX
HKOJIOTHUECKUE BOJIHAsl, HA3EMHO-BO3/IyIIIHAs, U MIOHSTHI: cpeja OOUTaHus, JLyXOBHBIX
(axTopsI MOYBEHHAsl, BHYTPU-OPTaHU3MEHHAsl. | 3KOJIoTHYecKue (GakTopsbl, [ICHHOCTEH,
DKOJIOTHYECKUE (PAKTOPHI. OMOJIOTUYECKHA ONITHMYM, HABLIKOB
Kiaccudukanms s3Kosornaeckux OTPaHWYHBAIOIIUH OXpaHsl,
(haxTOpOB: abnOTHUYECKHE, (uMuTHPYIOIWMi) GakTop. SaluTEL,
OMOTHYECKHE M AHTPOIIOTEHHEIE. XapakTepHu3oBaTh YCIOBHS Cpell BOCCTAHOBJICHH
JleficTBHe 3KOJIOrHMYeCKUX (aKTOpOB = OOHMTaHHUS OPraHU3MOB; A LPHPOIBY, -
Ha OpraHu3MBl. JleMoHcTpanmu: KJIacCU(PUIIPOBATH U (C);Ie)l}l’:;alomen
;

TaGuuubl 1 cXeMbl:
«Cpenplo0uTaHus OPTaHU3MOB

XapaKTepU30BaTh IKOJOTHUCCKUEC
(axTopsl: abnoTHIECKHeE,
6PIOTI/I‘{CCKI/IG 1 aHTPOIIOT'CHHBIC.
OnuceIBaTh IENCTBHE
9KOJIOTHUECKHUX (paKTOPOBHA
OpraHu3Mbl. XapakTepu30BaTh
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n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NMPOrpaMmbl o0pa3oBaTe/IbHbIE BOCITUTAHUS
pecypchbl
0COOEHHOCTH CTPOCHHUS U
KHU3HE/ICSATEIBHOCTH PACTEHUH U
JKMBOTHBIXPA3HBIX cpeJi OOUTaHUsI
3.3 | Abuotuueckue 1 Abuoruueckue (paKkTophl: CBET, PackpsIBaTh cosepkaHue TEPMUHOB
(axTopsI TeMIIepaTypa, BIaXKHOCTb. Y MIOHATHI: aOMOTHYECKHE (haKTOPBHI,
®doronepuoausM.lIpucnocobieHus (doroneproan3M, OHOIOrHIECKUE
OpPraHU3MOB K JICHCTBUIO PUTMBI. AHaTU3UPOBATh ACHCTBUE
abnoTHYeCKHX (haKTOPOB. CBETa, TEMIIEPaTypPHl, BIAXKHOCTH Ha
BburonornaeckuepuT™Bl. OPTaHM3MBI ¥ IPUBOANTH MIPUMEPHI
JemoncTpanum: TaOmumbl 1 CXEMBI: MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.
«Doroneproansm». JlaboparopHsie [IpoBoanTs OHONMOTHYECKHE
W MIpaKkTHYecKHue paboThI: HaOoneHns 1 0(OPMIIITH
JlabopartopHas padora Ne 3. Ppe3yNbTaThl IPOBEAEHHBIX
«Mopdonoruaeckue 0COOCHHOCTH HAOIIOICHUH
pacTeHU U3 Pa3HBIXMECT
oburanusy. Jlaboparopnas pabota Ne
4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
3.4 | buotnueckue 1 buornueckne dakropsl. Buasr PackpeiBaTh coiepikaHne TEPMHHOB
(haxTOpHI OMOTHYECKUX B3aUMOJCHCTBUIL: U MOHATHI:OnoTHYECKHE (AaKTOPHI,

KOHKYPEHIIUS, XUITHUIECTBO,
cumbno3s u ero opmel. [Tapazutusm,
KOOTIepaIus, MyTyajiu3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO,
HaXJIEOHIMYECTBO). AMEHCAIH3M,
HeHTpamu3M. 3HaueHHEe OMOTHYCCKUX
B3aUMOIEHCTBUH JJI
CYILIECTBOBaHUS OPraHU3MOB B
TIPUPOIHBIX
cooOmecrtBax./emoncrparmn: Tadmu
161 ¥ cXeMBbl: «lIumeBsie memnm

XUIIHUYECTBO, MAPA3UTU3M,
KOHKYPEHIIHS, MyTyaJIu3M, CHMOHO03,
KOMMEHCAJIN3M, HaXxJIeOHHUECTBO,
KBapTHUPAHCTBO,aMEHCAITN3M,
HelTpanu3M. XapaKTepu3oBaTh
onoTHueckue (HakTopsl U
BH/JIBIB3aUMOOTHOILLIEHU N MEXIY
OpraHu3MaMu; NPUBOAUTH IPUMEPHI
B3aMMHOU TPUCTIOCOOJICHHOCTH
opranu3mMoB. CpaBHUBATb MEXAY
co00i1 BUIBI
OMOTHYIECKMXB3aNMOICHCTBUI
OpraHu3MOB
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n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NMPOrpaMmbl o0pa3oBaTe/IbHbIE BOCITUTAHUS
pecypchbl
3.5 | Dxosoruueckue 1 DKOJIOTHYECKUE XapaKTEPUCTUKU PackpeiBaTh coiepikaHne TEPMHHOB
XapaKTePUCTUKU nonyisuud. OCHOBHBIETIOKA3aTeNnn Y TTOHSATHH: OMYJISALHS,
BUJIA U TIOMYJISIUN MOMYJISILUN: YACICHHOCTb, YHUCJIEHHOCTD, IUIOTHOCTb,
IUIOTHOCTB, POXKIIAEMOCTb, POXIIaeMOCTh, CMEPTHOCTb,
CMEPTHOCTb, IPHUPOCT, MUTPALIUS. TIPUPOCT, MUTPALHS, THHAMHIKA
JluHaMyKa YUCICHHOCTH TOMYJISIUA  YUCICHHOCTH HOMYIISIINH.
n eé perymsiuus. JleMoHcTparym: XapakTepHu30BaTh OCHOBHBIE
Tabmunet u cxemsl: «llomymsiwmy, TIOKa3aTeH U 9KOJIOTHIECKYIO
«3aKOHOMEPHOCTH POCTa CTPYKTYpY NOITYJISIINH; OTIMCHIBATh
YHUCJICHHOCTH MOMYJISLUH MEXaHHU3MBbI PEryJISIHN
nH}y30pun-Tyhenbkm». YHUCJICHHOCTH TMOMYJISIIUU
JlabopaTopHbIC U MPAKTHYSCKUE
pabotsr: [IpakTrdeckas pabora Ne 2.
«IIoacuér II0THOCTH NOMYJISLUM
Pa3HbIX BUJOB PACTCHUI»
Htoro gacos 5
4 Coo011ecTBa ¥ SKOIOTHYECKUE CUCTEMBI bubaroreka [TOK BOCIIUTaHHE
4.1  Coobuecrsa 1 Co00111ecTBO OPraHU3MOB — PackpsIBaTh conepkanue repmunop | NPS:/m.edsoo.ru/7f4lcc  crpemmenns
OPTaHU3MOB 6noneHo3. CTpyKTyphl OHOLIEHO3a: 1 TIOHATHH:OMOLIEHO3, IKOCUCTEMA, 74 TIO3HAHHIO Ce0s

BUOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (mumieBas). Buasi-
JoMuHaHTEL. CBS3H B OHOIICHO3E.
Jemonctpanuu: TaOIuIb! # CXEMBI:
«[TumeBsie nenm», «broreHos:
COCTaB U CTPYKTypay.
O6opymoBaHHUe: MOJCIb-aNTUIAKATIHS
«Tunmansle ONOLIEHO3B); Tepbapuit
«PacturenpHBIe COOOIIECTBAY;
Koekius «buorenos»

OHOTeOIIeH03, BUIbI-TOMUHAHTEI,
9KOJIOTHYECKas HHUIIIA.
Xapaktepu3oBaTh OHOIICHO3
(coo0riecTBO), €ro BUAOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUIECKYIO
CTPYKTYpbL. OOBACHATH POIIH
KOMITOHEHTOB OMOIIEHO03a B
MOIZICPIKAHUH €r0 CTPYKTYPBI U
CYLLECTBOBaHMsI Ha ONPEIEIEHHON
tepputopuu. OOBSICHATH
OHMOJIOTUYECKUI CMBICT SIPYCHOCTH
UIUCTOBOM Mo3auku. CpaBHUBATD
KOMIIOHCHTHI OMOIICHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U

U IpyTUX
JIIoJeH,
MPUPOIBI
o01ecTBa, K
MOy ICHHUIO
3HAHUH,
Ka4yeCTBEHHOTO
o0Opa3oBaHus ¢
y4€ToOM
JIMYHOCTHBIX
HWHTEPECOB U
0OIIECTBEHHBIX
noTpeOHOCTEH.
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Ne | HanmeHoBanue Kosmmuects | IIporpammHoe conepskanmne OcHOBHEBIE BU/ABI IeITeJbHOCTH DJIeKTPOHHBIE Cps3b ¢
n/ | pa3ieyioB U TeM 0 4acoB o0yuarommxcst (uudposbie) NnporpamMmoii
n MPOrpaMmbIl o0pa3oBaTe/bHbIE BOCIIMTAHUS
pecypcbl
TPOPHUIECKYIOCTPYKTYPHI, CBSI3U
MEXJly OpraHu3MaMu
4.2 | DKOCHUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI PackpriBaTh copepkaHue TEPMUHOB
3aKOHOMEPHOCTH (3xocucremsl). [lonarue 06 U TIOHATUH: 3KOCUCTEMA,
UX CYIIECTBOBAHHUS 9KOCHCTEME M OMOTEOIICHO3E. OMOTeO1IeHO3, TPOAYLICHTHI,
OYHKIMOHAIBHBIE KOMITIOHEHTHI KOHCYMEHTHI, PeAYLICHTHI,
9KOCHUCTEMBI: IPOIYIICHTHI, TpodHUUIecKue ypOBHH, IHIIEBAs
KOHCYMEHTBI, PeAYLICHTHI. IeTIb U CETh, 3KOJIOTHYECKUE
KpyroBopot BemecTB u MOTOK UpaMUIbI, Oromacca, MPOTyKIHs,
SHEPTHH B 9KOCUCTEME. CyKieccus. XapaKkTepu3oBaTh
Tpoduueckue (MHUIIEBHIE) YPOBHH CBOWCTBA SKOCHCTEMHI (€&
9KocucTeMbl. [InIIeBbIe enH U CeTH. | CIIOCOOHOCTH K AITUTEIHHOMY
OCHOBHBIE TIOKa3aTEeIIN 3KOCUCTEMBL: | CaMOIIOAJCPIKaHUIO, OTHOCHTEIBHO
Omomacca, MpOIyKIHs. 3aMKHYTHII KPyTOBOPOT BEIIECTB,
OKOJIOTHYECKHE THPaAMHUJIBL: HEOOXOUMOCTH ITOTOKA HEPTHH).
MPOAYKINH, YUCIEHHOCTH, CpaBHMBATh TACTOMIITHBIE U
6romaccel. CBOICTBa SKOCHUCTEM: JETPUTHBIE MHUIIEBBIE IIETIH,
YCTOHUYUBOCTB, CAMOPETYJIIAIHS, TpoHUUIEeCKUE YPOBHH IKOCHCTEMBI.
pa3Butne. CyKueccus. PaznuuaTh nupamMuabl IpOAYKIINH,
Hemonctparuu: [Toptpetst: A. JIx. MUpaMUJIbl YUCIEHHOCTH U
Tencnu, B. H. Cykau€s. Tabmums! u mupaMubl 6nomaccel. CocTaBIATh
cxembl: «[IpuposHble cooOmiecTBa», | LenH U ceTH nutanus. [lepeuncnars
«lenu nutaHus», «IKOIOrHYECKAs CBOWCTBA SKOCHCTEM: YCTOHUUBOCTD,
MUPaAMUJIA» CaMOPETYIISIIUS, pa3BUTHE
(cykueccust). OnMCHIBaTH MEXaHU3M
TOIAeP)KaHMUS pAaBHOBECHS B
3KOCUCTEMAaX. XapaKTepU30BaTh
CYKIIECCHH, BBISIBIISITh IPUYHUHEI U
o01re 3aKOHOMEPHOCTH CMEHBI
9KOCHCTEM
4.3 | TlpupoaHbie 1 [IpupoHbIE 5KOCUCTEMBI. PackpbiBaTh cojiepkaHrue TEPMUHOB

OKOCHCTCMBI

DKOCHCTEMBI PEK U 03EP.
DKocHCTEMAa XBOMHOIO HIIK
IIMPOKOJIMCTBEHHOTO JIeca.

¥ TIOHSITHI: BOJAHBIE SKOCHCTEMEI,
OMOTeoIIeHO3bI, (PUTOTIIAHKTOH,
300ILUTAaHKTOH, OEHTOC, TYMYC.
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n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NMPOrpaMmbl o0pa3oBaTe/IbHbIE BOCITUTAHUS
pecypchbl
Jemonctpanun: Tabmunst u cxemsl: | [IpHBOANTH NpUMEPHI TPUPOIHBIX
«KOCHCTEMA IITUPOKOIUCTBEHHOTO 9KOCUCTEM CBOEI MECTHOCTH.
necay, «DKOCHUCTEMa XBOWHOTO CpaBHUBATh Ha3€MHBIC M BOJTHBIC
neca», «bronenos Bogoémar. 9KOCHCTEMBI; OPTaHU3MBI,
ObopynoBanue: repbapuu o0pasyromuye pasHbIe TPOPIHISCKIE
KOJUICKIIMH PAaCTEHHUH M )KUBOTHBIX, YPOBHH
MPUHAJICKALTNX K Pa3HbIM
9KOJIOTHIECKUM TPYIIIaM OJHOTO
BUJA
4.4 | AHTpoOTOreHHBIE 1 AHTPONIOT€HHBIE YKOCHCTEMBI. PackpeiBaTh conepskaHne TEPMHHOB
9KOCHUCTEMBI ATrposKoCHCTEMBL. YPOOIKOCUCTEMBI. ¥ MOHATHI: aHTPONOT€HHAs
Bbronornueckoe u X03s1CTBEHHOE 9KOCHCTEMA, arPOIKOCUCTEMA,
3HaYCHHE arpOIKOCUCTEM U ypbo3kocucrema, bnopasHoodpasue.
yp6oakocucteM. bropasnoobpasue XapakTepHu30BaTh arpoIKOCHUCTEMBI
Kak (hakTop yCTOHYHMBOCTHU U ypOOIKOCHCTEMBI, 0COOEHHOCTH
skocucreM. CoxpaHeHue UX cymiectBoBaHus. [IpuBoIUTH
6mosIorn4ecKoro pasHooOpasus Ha HIpUMEPBI aHTPOTIOTEHHBIX
3emute. Jlemonctparuu: Tabnuie! u 3KOCHCTEM CBOCH MECTHOCTH,
CXEMBI: «ATPOLIEHO3. OIUCHIBATH UX BUJIOBOIl COCTAB U
O6opynoBaHue: KOJUIEKINS CTpyKTYpy. CpaBHMBAThH COCTaB U
«Bpenurenn BaxxHEHIINX CTPYKTYPY IIPUPOIHBIX 3KOCHCTEM U
CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYp» arposKOCHCTEM, arpO3KOCHCTEM H
ypOo3KOCHCTEM
4.5  buochepa — 1 VYuenne B. U. Bepuanckoro o PackpsIBaTh conepkaHne TEPMUHOB
riio0aabHas 6uocgepe. 'panunebl, coctas u U TIOHATHH: Ouocdepa, KuBoe

3KOCHCTEMA 3eMITH

CTpyKTypa 6uocdepsl. JKusoe
BEILIECTBO U €ro (pyHKINH.
Ocobennoctu 6rocdepsl Kak
TJ100aJIbHOM 3KOCHCTEMBI.
JlunamMnyeckoe paBHOBECHE U
obOpaTHast cBs3b B Onochepe.
Jemoncrtpanuu: [loptpersr: B. 1.
Bepnanckuii. TaOnuIbl B CXEMBI:
«O06mmas cTpykTypa ouochepni»,

BEILIECTBO, IMHAMUYECKOE
paBHOBecue. OnenuBats Bknaj B. W.
BepHnayickoroB co3ganue ydeHus o
ornocdepe. XapakTepu3oBaTh COCTaB
6uocdepsl, pyHKINHU KHUBOTO
BelecTBa OHOCGEpHl M ONPEeNITh
(Ha xapre) obyacTu ero
HaMOOJIBIIIET0 PACIPOCTPAHEHUS.
[IpuBOANTE MPUMEPHI IPOSIBICHUS
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n/ | pa3fesioB M TeM 0 4acoB ol0yuyarommxcs (uudposbie) NporpaMmoii
n NMPOrpaMmbl o0pa3oBaTe/IbHbIE BOCITUTAHUS
pecypchbl
«PacnpocTpaHeHue KU3HH B (YHKIMI )KMBOTO BEIIECTBA
ouocdepe», «O30HOBBIN IKpaH ouocdepsl, OMOTCOXUMUYECKOM
ouocheps» JIeATEeIbHOCTH YeJIOBEKa.
[epeuncnsats ocobeHHOCTH
O6rocdeps! Kak TI00aTEHON
9KOCHCTEMBI 3eMIIH
4.6 | 3aKOHOMEpPHOCTH 1 KpyroBopoTsI BemiecTB u PackpbiBaTh conepxaHue TEPMUHOB
CYIIECTBOBAHUS OMOTEOXUMHYECKUE LIUKIIBI Y MIOHSTHI: LIEJIOCTHOCTH OHOCchepHl,
omocdeps 3JIeMEHTOB (yTiiepoia, a3oTa). KpPYTOBOPOT BEIIIECTB,
3oHanpHOCTH Onochepbl. OCHOBHBIE = OHMOT€OXMMHYECKHE IIUKIIBI
6uoMeI cymmn. JleMOHCTpaIun: 3JIEMEHTOB, 30HAJTBHOCTH OHOChepsl,
Ta6muuet u cxemsl: «Kpyrosopor 6roMbl. OTHCHIBATH KPYTOBOPOT
yriepona B bnocdepe», BEIIECTB, OMOT€OXMMHUUECKHE IINKIIbI
«KpyroBopot a3ora B pupoze» a3oTa u yriepoaa B onocdepe.
OOBACHATH MPUIHHY 30HAIBHOCTH
o6uoctepsr. [lepeuncnars u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
CyIy 3eMiu
4.7 | YenoBedecTBO B 1 YenoeuecTBO B Onocdepe 3emitu. PackprIBaTh conepkaHne TEPMHHOB

ouochepe 3emin

AHTpOTOTreHHbIC H3MCHEHUSI B
ouocdepe. ['mobanbHbIe
9KOJIOTHYECKUE MTPOOIIEMBI.
Jemonctparuu: TaOuuIbl U CXEMBI:
«IIpuMepHbIC aHTPOTIOTCHHBIE
BO3ACUCTBY HA IPUPOIY»,
«Baxnene UICTOYHUKU
3arps;3HEHUS BO3J[yXa U TPYHTOBBIX
BOo», «IlouBa — BaxkHeIas
cocTaBJsonias onocgeps»,
«DakTopsl Aerpaganuy MoYB,
«[TapuukoBsIit 3pdexT», «DakTophl
PannoaKTUBHOTO 3aTPSA3HEHUS
ouocthepsr»; Kpacuas kaura PO,

U MIOHSITHIA: aHTPOIIOTCHHbIE
U3MEHEHHs1, IKOJIOTHYECKHUT KPH3HC,
riio0anbHbIE IPOOIEMBI.
XapaxkTtepu3oBatb 6HochepHyro
poiib uenoseka. [IpuBonuts
TIPUMEPBI AaHTPOTIOT€HHBIX
n3MeHeHuii B 6nocdepe. OneHnBarsb
TIOCIIEACTBYS 3aTrPSIBHEHUS
BO3J1YILIHOM, BOAHON Cpe.Ibl,
HU3MEHEHUs KIMMaTa, COKpaleHns
6uopaznoobpazus. PopmynupoBaTh
COOCTBEHHYIO TIO3UIIHIO 110
OTHOIICHUIO K TTI00AIBHBIM 1
PETrHOHANBEHBIM KOJIOTHYECKIM
mpobieMaM, apryMEHTHPOBATH CBOIO
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Ne | HammeHnoBanme Kosmuecte = [IporpammHoe comep:kanmne OcHoOBHbIE BU/IBI 1€SITEIbHOCTH DJIeKTPOHHbIE Cas3b ¢
n/ | pa3ieyioB U TeM 0 4acoB o0yuarommxcst (uudposbie) NnporpamMmoii
| MPOrpaMMbI o0pa3oBaTebHbIE BOCIIUTAHUS
pecypcbl
M300paKeHHS OXPAHAEMBIX BUJIOB TOUKy 3peHust. Ha3pIBaTh MPUYNHBI
pacTeHUil U )KUBOTHBIX MOSIBJICHUSI IPUPOJ00XPAHHON
STUKH, PaCKpHIBATh 3HAUCHHE
mporpecca Il IPEeoI0ICHUSL
SKOJIOTHYECKOTO KPU3UCa
4.8 | CocymectBoBanue @ 1 Cocy1ecTBOBaHUE IPUPOJIBI U PackpsIBaTh conepkaHue TEPMUHOB
IIPUPOJBI U genoBedecTBa. CoxpaHeHUe U NOHATHUH: PALMOHAIBHOE
YelloBeYeCTBa O6uopa3zHooOpasus Kak OCHOBA TIPUPOIOTIOIB30BaHUE, YCTOUYUBOE
ycroitanBoctu 6nochepsl. OcHOBa pa3BUTHE, KOYBOIOIHS.
PaIMOHATIHFHOTO YIPABICHUS XapakTepru3oBaTh paloOHAIbHOE
MPUPOIAHBIMH PECYPCaMH U UX HCTIOJb30BaHUE MTPUPOTHBIX
UCToNb30BaHue. JlocTmkeHHs PEeCYpCOB; OCHOBHBIC TTOJIOKEHUS
OHMOJIOTHH B OXpaHa MPHUPOIBL. KOHIICTIIINU YCTOHYHUBOTO Pa3BUTHS
Jemonctpanuu: TaOIuIb! 1 CXEMBI:
«buocdepa u uenosex»
Hroro yacos 9
PesepBHOE Bpemst 2 bubaunoreka [JOK
https://m.edsoo.ru/7f41cc
74
OBIIEE 34
KOJIMYECTBO
YACOB I10

IMPOr'PAMME
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