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MHOACHUTEJIBHASA 3AIINCKA

ITpu pas3paboTke mporpamMMbl MO OHOJIOTHMHM TEOPETHUYECKYI0 OCHOBY MJSI ONPEAEIEHHS IIOAXONO0B K
(opMUpOBaHUIO cojJiepkaHMsl ydeOHoro mpeamera «buojorusy cocraBuim: KoHUIENTyaiubHble nosoxenus OI'OC
COO o B3anMO00YCIIOBIEHHOCTH IIEJIeH, COACPKAHNUS, PE3yIIFTATOB OOYUCHHS U TPEOOBAHHH K YPOBHIO IOJATOTOBKH
BBIITyCKHUKOB, TIOJIOKEHUS 00 O0IMMX HENIX M MPHUHIMNAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpemHero oomero oopazoBanus B Poccuiickoii denepaliu, a TakiKe MOJIO0KESHUS O crienupuKe OHoIoruu, ¢ 3HaYeHUU
B TNO3HAaHMHU >KUBOM TPHPOABI M OOECleueHHH CYIIECTBOBAHUs 4eloBedecKoro obmectBa. CorylacHO Ha3BaHHBIM
TIOJI0’KEHHSM, OTIPEEICHBI OCHOBHBIE (DYHKIIMH IPOTPaMMBI IO OHOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Omonoruu Ma€r MpeACcTaBICHHUE O IeNsiX, 00 oOmieil cTparernn OOydeHUs, BOCIHTAHHUS U
pa3BUTHsS O0Yy4YalOIIMXCsl CpelcTBaMu ydeOHoro mpeamera «buosorusi», ompeaesnser o0s3aTeNbHOE NPEIMETHOE
coJeprKaHue, ETO CTPYKTYPY, PaclpeaelieHUe 110 pa3ieaaM U TeEMaM, PEKOMEHIYEMYO TOCIIEI0BATEIbHOCTD H3YICHHS
y4eOHOro MaTepurala ¢ yI6TOM MEXIPEAMETHBIX ¥ BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTENbHOTO MpoLecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIUXCsl.

B nmporpaMMe no OHONIOTMHM TaK)ke€ YUUTHIBAIOTCS TpeOOBaHHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yibraTaM oOydeHHs B (OpMHPOBAaHMM OCHOBHBIX BHIOB Yy4eOHO-
MMO3HABATENILHOM JESATEIBHOCTH/YUCOHBIX JCHCTBUI OOYYAIOUIMXCS IO OCBOCHHIO COJACPKAHHS OHOJIOTMYECKOTrO
00pa3oBaHusL.

B mporpamme no 6monorum (10-11 xmaccel, 6a30BBI YPOBEHB) pealH30BaH MPUHIIHII IPEEMCTBEHHOCTH B
n3ydeHun Onosoruy, Grarogapsi 4eMy B HEH IpOCMaTpHBAECTCsl HANPABICHHOCTh HA PA3BUTHE 3HAHHUMH, CBSI3AHHBIX C
(bOpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHUSA, HEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJOIM4YCCKOI'O
MBIIIJICHUS, TPEICTABICHUH O 3I0POBOM 00pa3e XHM3HH M OEpeXHbIM OTHOIICHHEM K OKpYXXAIoIIeH NMPHPOTHOU
cpene. IlosToMy Hapsimy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHUH, a TaKKe 3HAHMH O CTPOCHUH JKHBBIX CHCTEM
pa3sHOro paHra M CYLIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX IPOLECCOB B MPOrpaMMe MO OHOJIOTHH YIEIEeHO
BHHUMAaHUC HCIIOJB30BAHUIO MOJYYCHHBIX 3HAHUHU B HOBCCHHCBHOﬁ JKU3HU IJIA pCHICHUA MPUKJIaJHBIX 3aJa4, B TOM
yucie: NPOQIIAKTHKNA HACJIEACTBEHHBIX 3a00JICBaHMI YeNOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHHMSI DKOJIOTHUECKH LIeJIeCO00pPa3HOro MOBEACHHS B OKpY’KaroLled NPUPOJHOHN cpele, aHannu3a BIUSHHS
XO3SIHCTBEHHOHN ACATCIIBHOCTH YCJIOBCKAa Ha COCTOSHUEC MPUPOJHBIX UM HCKYCCTBEHHBIX 3KOCUCTEM. Ycunenue
BHUMaHMs K IPHUKIAIHOM HaNpaBlICHHOCTH ydeOHOro mpenmera «bHONOTHs» MPOIMKTOBAHO HEOOXOANMOCTBIO
oOecrieueHnst YCIOBHH JUIS PEIICHHWs OJHOW W3 aKTyaJbHBIX 3aJad LIKOJBHOIO OMOJOTHYECKOro oOpasoBaHus,
KoTOpas mpeamnoiaraer GopMupoBaHue y o0ydyarouuxcs ClIOCOOHOCTH alaliTUPOBAThCS K M3MEHEHUSIM JAUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MHPA.

Bronornss Ha ypoBHe cpemHero obmero oOpa3oBaHHs 3aHMMaeT BakHoe Mecto. OHa oOecrieunBaeT
(dhopMupoBaHUe Y 00YUAIOIIMXCS PEJACTABICHUIN 0 HAyYHO! KapTHHE MHPA, pacUIMpsieT U 0000I11aeT 3HAHUS O JKUBOU
NpUpoJie, €€ OTIMYUTEbHBIX MPU3HAKAX - YPOBHEBOW OPraHU3alMU W SBOJIOIMH, CO34aéT YCIOBUS JUIS: MO3HAHUS
3aKOHOB JKMBOH NpHpozbl, GopmMupoBaHus (YHKIHMOHAIBHOW I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0O€30MacHOTro
00pa3za >KU3HM, SKOJIOTMIECKOT0 MBIIUICHNS, IECHHOCTHOTO OTHOIICHHMS K >KUBOH ITPHUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JJIA pEUHICHUA BOCTIUTATCIIbHBIX U Pa3BUBAIOIIUX 3a/1a4 CPEAHETO
oOmero o0pa3oBaHMs, CONMANIM3AlMK oOydaromuxcsi. M3ydeHue Ouosiormn oOecrieunBaeT YCIOBHS IS
(OpMHPOBaHUS MHTEIUIEKTYAIHBIX, KOMMYHHUKAIIMOHHBIX ¥ MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPBI,
crocoOCTBYeT HMHTErpaliy OHOJIOTWYECKHX 3HAHUA C TPENCTaBICHUSIMU W3 JPYTUX Y4YeOHBIX IIPEIMETOB, B
YacTHOCTH, (U3UKH, XUMHH ¥ Teorpaduu. Ha3BaHHBIE TOJOXEHHS O NpeIHA3HAUCHHH Yy4eOHOro IpeamMeTa
«bronorus» cocTaBWIM OCHOBY JUIS OINpPENENCHUS IOAXOAO0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0 COJICpIKaHHs,
MPE/ICTABICHHOTO B POrpaMMe 110 OHOJIOTHH.

Otr6op coxmepkanus ydeOHOTO mpeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIHI
KYJITYpPOCOOOPa3HOTO I10/IX0/1a, B COOTBETCTBHM C KOTOPHIM OOYdaroIuecs NODKHBI OCBOMTH 3HAHMS M YMEHWUs,
3HAYMMBbIe JUIs (POPMUPOBAHUS OOIIEH KyJIbTYpbI, ONpeelsIONIe a/IeKBaTHOE MOBE/ICHHE YeJI0BeKa B OKpY Karomen
MIPUPOIHOIT cpezie, BocTpeOOBaHHBIE B OBCEAHEBHON JKM3HM M NMPAKTHYECKON AesTeabHOCTH. Oco00e MecTo B 3TOMH
cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTBI CO/IEPXKAHUSI, KOTOPbIE CIIYXKaT OCHOBOH AJ1st ()OPMHUPOBaHUS IIPEACTABICHUI O
COBPEMEHHOW €CTEeCTBEHHO-Hay4YHOH KapTHHE MHpa M LEHHOCTHBIX OPHEHTAIMAX JMYHOCTH, CHOCOOCTBYIOIINX
ryMaHHU3aluu OHOJIOTHYECKOTO 00pa30BaHHUs.

CTpyKTypHpOBaHHE COJICpKaHUsl yueOHOro Marepuana B porpaMme 1o OUOJIOrUH OCYHIECTBICHO C y4ETOM
MIPUOPHUTETHOTO 3HAYEHHS 3HAHNI 00 OTIMYUTEIBLHBIX OCOOEHHOCTSIX )KUBOH ITPUPO/IBL, O €€ YPOBHEBOI OpraHU3aLNH
u 3BomONMU. B cOOTBETCTBMHM € 3TUM B CTPYKType ydeOHOro mpenmera «bHONOTHS» BBINECNICHBI CIEAYIOIIUE
cojepkarenbHble TUHUHM: «buomorus kak Hayka. MeToapl HaydyHOToO Mo3HaHWA», «KieTka kak OHoormdyeckas
cucrema», «OpraHm3M Kak Ouosiormyeckas cucrema», «CucteMa M MHOrooOpasue OpraHMYECKOro MHpay,



«OBONIOLHNSA KUBOH IPUPOBL», «IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTHY.

Lenb n3ydenus yueoHoro npeamera «brnosorus» Ha 6a30BOM ypOBHE - OBJIaJJICHUE 00YYAIOIINMHUCS 3HAHUAMHU
0 CTPYKTYPHO-(YHKIIMOHAIEHON OPTaHU3AIMH KMBBIX CHCTEM Pa3HOTO PaHra ¥ IpHOOpETCHNE yMEHNH UCTIONIB30BATh
9TH 3HAHUSA AJIS TPAMOTHBIX JEUCTBUIl B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI U PEIIEHUs pa3INYHbIX KU3HEHHBIX
npoOJeMm.

HoctmkeHnne nenn wu3ydeHus ydeOHoro mpenmera «buomorms» Ha 0a30BOM YpOBHE OOECHEUMBAETCS
pEILICHNEM CIIELYIONINX 3a1ad:

OCBOCHHE OOYYarOLIMMHUCS CHCTEMbl 3HAaHMH O OWOJIOTMYECKUX TEOpHUsX, YYCHHUSAX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IPaBUIIAX, CIYXKAIIUX OCHOBOH I ()OPMUPOBAHMS MPEACTABICHUH O €CTECTBEHHO-
HayYHON KapTHHE MHpPa, O METO/IaX HAy9IHOT'O MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu M OCOOEHHOCTSX KHUBBIX CHCTEM
Pa3HOro ypOBHSI OPTaHHU3ALMH, BELIAOIIMXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH;

(opMupoBaHue Yy OOY4YaIOIIMXCS IMO3HABATEJBHBIX, MHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
MIPOIIECCE aHAIN3a JAHHBIX O MYTSIX Pa3BUTUA B OMOJIOTHH HAyYHBIX B3TJIAJ0B, HACH U MOIXO0I0B K H3YIECHHIO KHUBBIX
CHCTEM Pa3HOr0 YpOBHS OpraHU3AINH;

CTaHOBJEHUE Yy oOyd4arommxcs oOmmed KyJabTypbl, (YHKIHOHAJIbHOW TI'DaMOTHOCTH, Pa3BUTHE YMEHHUIl
OOBSICHSTB U OILICHUBATH SBJICHHS OKPY’>KAIOIIETO MHUPA )KUBOM MPUPO/IHI HA OCHOBAHUN 3HAHWH U OTIBITA, TIOJTyYEHHBIX
TIPY U3YYCHUN OMOJIOTHH;

(dopMupoBaHHE y OOy4YarOUIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE OHMOJIOTHYECKUX 3HAaHUH B
MIPAKTUYECKOI! esATeTbHOCTH YEJI0BEKa, PA3BUTHH COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOJIOTHIA;

BOCIIUTAaHNE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHSI UEJOBEKOM JKHBOW IPUPOJIBI, HEOOXOIMMOCTH
0epeHOT0 OTHOILECHHUS K HEl, COOIOICHNS STHYECKUX HOPM IIPH MIPOBEJICHUH OMOJIOTHYECKUX HCCIIEA0BaHUI;

OCO3HAHHE LEHHOCTH OMOJIOTMYECKUX 3HAHMUN Ul TOBBILICHHST YPOBHSI 3KOJIOTMYECKOH KYJBTYpBI, IS
(hopMHPOBaHUS HAYIHOT'O MUPOBO33PEHUS;

IIPUMEHEHNE TPHOOPETEHHBIX 3HAHUM M YMEHHH B MOBCEIHEBHOW XHM3HHU AJISI OLEHKH IOCIEICTBHN CBOCH
JIEATEILHOCTH 110 OTHOILIEHHIO K OKpY’Karolel cpejie, COOCTBEHHOMY 310pOBbIO, 000CHOBaHHE M COOJIOJICHUE Mep
MPOPUIAKTHKHN 3200JICBaHHH.

B cucreme cpemnero ofOmero oOpasoBanusi «buosorms», m3ydaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s3aTeNbHBIM  Y4€OHBIM IIPEIMETOM, BXOJSIIMM B COCTaB NpeaMeTHOH obnactH «EcTecTBEeHHO-HAayuHbIE
MIPEIMETHI.

Jnst u3ydenust 6nonornn Ha 0a30BOM YpOBHE CpeAHEro odmiero obpasoBaHus oTBoauTcsa 68 wacos: B 10
knacce - 34 yaca (1 gac B Hezenmo), B 11 kmacce - 34 gaca (1 wac B Hezeno).



COJEPKAHUE OBYYEHMSI 10 KJIACC

Tema 1. Buosorust kak Hayka.

Buonorust kak Hayka. CBsi3b OMOJIOTHMHM C OOIIECTBEHHBIMHM, TEXHHYECKMMH W JPYTUMH €CTECTBEHHBIMH
Haykamu, (rnocoduei, 3THKOM, 3cTeTUKOW U mpaBoM. Ponp OGwomoruu B GOPMHPOBAHUHM COBPEMEHHOW HAayJHOW
KapTuHBI MUpa. CucTeMa OMOJTOTHIECKUX HAYK.

MerTobpl O3HAHMS KHUBOH MPHUPOABI (HAOJIOAEHUE, YKCIIEPUMEHT, ONHMCaHUe, U3MEPEHHe, Kiaccu(puKanys,
MOJICIIUPOBaHME, CTATUCTHIECKass 00padOTKa TaHHBIX).

JdeMoHcTpanum:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konbuos, [lx. Yorcon u ®@. Kpuk.

Tabmuup! 1 cxembl: «MeToIbI TO3HAHKS KUBOW TIPUPOIBI.

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

[pakrrueckas padota Ne 1. «Mcronb30BaHuE pa3InuHbBIX METOAOB IPH U3YYEHHH OHOJIOTHYECKHUX 0 ObEKTOB.

Tema 2. J)KuBble cucTeMbl H HX OPTraHM3aNNs.

XKusble cucrembl (OMOCHCTEMBI) Kak IpeAMeT u3ydeHus Ouonorud. OTINYMe >KHUBBIX CHUCTEM OT
HEOPraHMYECKOH IPUPOIBI.

CaoiicTBa GHocucTeM U UX pazHooOpas3ue. YPOBHHM OpraHH3allMid OMOCHCTEM: MOJEKYJISIPHBIN, KIETOYHBIH,
TKaHEBBIH, OPTAaHU3MEHHBIH, TOMYIIAIHOHHO-BAOBOM, IKOCUCTEMHBIN (OHOTCOIICHOTHYECKHI), OMOC(HEPHBIH.

JdeMoHcTpanum:

Tabnuupt u cxembl: «OCHOBHBIE TIPH3HAKHU JKHU3HUY», «Y POBHU OpraHU3aLUuH KUBOW PUPOIBI.

O6opynoBanue: Mozesb Mosiekyisl JTHK.

Tema 3. XuMnuyeckuii COCTaB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XHUMHMYECKHE OJJIEMEHTBI: MAaKpO3JIEMEHThI, MHKpPOdJIeMeHTH. Boxa u
MUHEpaJIbHbIC BEIECTBA.

@OyHKINY BOIBI 1 MUHEPAIBHBIX BEIIECTB B KieTKe. [lognepxanue 0CMOTHYECKOTO OanaHca.

Benku. CoctaB m cTpoeHne OenKOB. AMHHOKHCIIOTHI - MOHOMEpHI OenkoB. He3ameHHMBIE M 3aMEHHMBIC
AMHHOKHUCIIOTBI. AMUHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OEIKOBOH MOJEKyJbl (IepBHYHAs, BTOpPHUYHAS,
TpeTHYHasi U YETBEPTUYHAS CTPYKTypa). XMMHYECKUe CBOWCTBA OenkoB. bruonornueckue GyHKIMN OSITKOB.

®epmeHTbl - OuHosormueckue Karanm3aTtopel. CTpoeHHMe QepMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas
cneuduunocts. Kodepmentsr. Buramunbl. OTiuuust GepMEHTOB OT HEOPTaHUYECKUX KATaIN3aTOPOB.

YrneBoapl: MOHOcaxapuisl (TJIIOKO3a, pubo3a M JAe30KCHprO03a), Aucaxapuibl (caxaposa, JaKTo3a) U
nosmcaxapHIb! (Kpaxmal, TIMKOTeH, [eJuTiono3a). bruonorndyeckue GyHKINH yTrieBOAOB.

Jlummuner:  tpuramuepunst, pocdonummabl, creponsl. I'napodunbHO-THIPOPOOHBIE CBOKWCTBA.
buonornueckue GpyHkimy munuaoB. CpaBHEHHE YrIIEBOJOB, OSIKOB M JIMITHIOB KaK HCTOYHUKOB JHEPTHH.

Hyxnennossie kucnotsr: JJHK u PHK. HykiieoTu st - MOHOMEpBI HYKJIEHHOBEIX KHCIOT. CTpoeHne U (yHKIIHA
JHK. Crpoenne n pynknun PHK. Buget PHK. AT®: cTtpoenue u pyHKINH.

IMutonorus - Hayka o kinerke. Kimetounas Teopus - mpumep B3aUMOICHCTBUS HIeH M (AaKTOB B HAYYHOM
MO3HAHUHU. METO/bI H3YUEHUS KIETKH.

Knerka kak memoctHass kmBast cucrema. OOmiye NpU3HAKM KIETOK: 3aMKHYTas HapyKHas MeMOpaHa,
mouekyibl JIHK kak reHeTnueckuii anmapar, cucreMa CuHTe3a Oenka.

THumbl KIETOK: SyKaprHOTHIECKask U MpokapuoTHdeckas. OCOOCHHOCTH CTPOCHHUS MPOKAPHOTHIECKON KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHHe 3yKaproTHUECKOH KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIHLHOM, )KUBOTHON U
TpUOHOHN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK - KJIETOYHAas CTEHKA, TJIMKOKAIHMKC, WX (QyHKIuH. [lrasmarudeckas
MeMOpaHna, e€ cBoiictBa u ¢yHkuuu. lluromnasma u e€ opranounasl. OnHOMeMOpaHHbIe opraHous! kiuetku: DIIC,
anmapart ['oapmxu, au30coMbl. [1onyaBTOHOMHBIE OpraHOWAB! KIETKH: MUTOXOHAPUH, MaacTuabl. I[Ipoucxoxaenue
MHUTOXOHIpHHA W TutacTud. Buasl mimactua. HememOpaHHBIE OpraHOWIBI KIETKH: PHOOCOMBI, KIETOYHBIA IEHTD,
HEHTPHONH, PECHUIKH, KXTYTUKHA. D yHKIINHI OPraHOUI0B KIETKH. BKITIoYeHusI.

SAnpo - perynstopHblii HeHTp KieTkn. CTpoeHMe sapa: sjepHas 000Ji0uYKa, Kapuorula3ma, XpOMAaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JleMoHCcTpanuu:

Ioptpertsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkusc, P.
®panknun, K. M. bap.

Juarpammsl: «PacripenencHue XMMHYECKUX 3IEMEHTOB B HEXKHBOH Ipupone», «PacmpeneiaeHne XUMIUECKUX
SJIEMEHTOB B KUBOU NPUPOAE».



Tabmuupbl 1 cxemsl: «llepuonuueckas TabiauIa XUMHYECKHX JJIEMEHTOB», «CTpOCHHME MOJEKYJBl BOIBIY,
«brocunre3 Oenka», «CtpoeHue Moiekyasl Oenka», «Ctpoenue ¢epmenta», «HyknennoBbie kucnotsl. JTHK»,
«Ctpoenne monekynsl AT®», «CtpoeHne 3ykapHOTHIECKON KIeTKN», «CTpoeHHe KUBOTHOH KIIeTKI», «CTpoeHne
pacTuTenbHON KIeTKH», «CTpoeHHe NpOKapUOTHYECKOM KineTkm», «CTpoeHue sapa KIETKH», «YTIEBOABI,
«JIumuapn.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYIOBaHWE [UIA NPOBEACHUS HAOMIOJNCHUN, W3MEpPEeHUH,
9KCTIIEPUMEHTOB, MUKPOTIPETIAPATHl PACTUTENBHBIX, JKHBOTHBIX U OaKTEpPHAIBHBIX KIETOK.

JlaGopaTopHble B IpaKkTHYecKUe PadoThI:

JlabopatopHnas pabota Ne 1. «/3yueHne kaTaTUTHIECKON aKTHBHOCTH (PepPMEHTOB (HA TIpUMEpPE aMIIa3bl HITH
KaTajasbl)y.

Jlabopatopnast pabora Ne 2. «l3ydyeHHe CTpOEHHS KIETOK DPACTCHHUH, >KUBOTHBIX M OaKTepuil mOx
MHUKpPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax 1 UX OMHCaHHUE».

Tema 4. ’Ku3HeesiTeILHOCTh KIETKH.

OOMeH BelecTB, WK MeTaboJIu3M. ACCUMMITALMS (TTaCTHYECKUI 0OMEH) M TUCCUMMIISLMS (9HEPTreTHYECKUH
00MeH) - IB€ CTOPOHBI €UHOTO MpoIiecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEeHHUs BELECTB U SHEPTUH B IOHUMaHUU
MeTaboI3Ma.

Tumsr oOMeHa BemiecTB: aBTOTpO(HBI W rereporpodHbd. Pomb (epmMeHTOB B OOMEHE BEIIECTB H
MIPEBPAICHUN 3HEPTUH B KIIETKE.

®otocuntes. CperoBas u TemHOBas ¢a3sl (orocuHTe3a. Peakumn QortocunTesa. DdheKTHBHOCTH
(orocunTe3a. 3HaUeHUE (POTOCHHTE3A IS JKU3HM Ha 3emule. BiusiHue ycnmoBuil cpeabl Ha OTOCHHTE3 M CHOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PacCTCHUH.

XemocuHTe3. XeMOCHHTE3UpYIolIne OakTepruu. 3HaueHHEe XeMOCHHTE3a JUIs )KU3HH Ha 3eMIle.

OHepreTndeckuil oOMeH B KieTke. PaciieruieHue BEHIECTB, BBIACICHHE M aKKyMYyJIHPOBaHHE SHEPIUH B
KJIeTKe. OTambl 3HepreTuyeckoro obmena. I'nmkonus. Bpoxenme m ero Bumsl. KuciopomHoe okucieHne, Win
Ki1eToyHoe Apixanue. OxuciaurenbHoe hochopuarpoBanne. IHHEKTUBHOCT IHEPIETUUECKOT0 0OMEHa.

Peakunu matpuaaoro cuHTe3a. ['eHernyeckas nHpopmanus u JJHK. Peannzamnus reaerndeckoit nHpOpMaIim
B KJIeTKe. ['eHeTHUecKkmii Ko u ero cBoicTBa. Tpanckpunuus - MatpuyHbiii cuaTe3 PHK. TpaHcmanus - OnocuHTes
Oenka. Dramnbl TpaHcasauuu. KoaupoBanne aMuHOKUCIOT. Ponb pubocom B OnocuHTe3e Oelka.

Hexnetounbie GopMbl KU3HK - BUpYCHL. McTopust otkpeitust Bupycos (/1. WM. MBaHoBckuit). OcobeHHOCTH
CTPOEHHMS 1 KM3HEHHOTO IIMKJIA BUPYCOB. bakTeprodarn. bosiesnn pacteHnii, >)KUBOTHBIX M YeJIOBEKa, BHI3bIBACMBbIC
BuUpycamu. Bupyc nmmynonedummra genosexa (B1Y) - Bo3oyaurens CIIM/{a. O6paTHas TpaHCKpHUIILIKS, peBepTa3a i
uHTerpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konwuos, /1. Y. UBanosckui, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumbl nmuTaHus», «MeTtabonuzm», «MUTOXOHIPUSY, «DHEPTETHUECKUA OOMEHY,
«Xnoporutacty, «®otocunres», «Ctpoenne JJHK», «CtpoeHne m (QpyHKIHOHHpOBaHHE TeHay», «CHHTE3 Oeikay,
«enernueckuit xom», «Bupyce», «bakrepmodarnm», «CtpoeHume u Ku3HeHHBIH 1[wkia Bupyca CIIN/a,
baxrepuodaray, «Perukanus JJHK».

Ob6opynoBanue: mopenu-anunkain «Yasoenue JJHK u tpanckpunuusy, «brnocuntes 6enkay, «CTpoeHue
KIIETKW», MoAeb cTpyKTypsl JJHK.

Tema 5. PazMHoOkeHHe M HHANBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KietouHblii WK, WIM KU3HEHHBIH IWKI kieTkn. WMHTepdaza m murto3. IIpomecchl, mporekamomue B
unrep¢aze. Permmkanus - peakuus matpuuHoro cunresa JIHK. Crpoenue xpomocom. XpomMocoMHbIH Habop -
KapuoTurn. JIMIUIOMIHBIA M TAIUIOWAHBIH XPOMOCOMHBIE HaOOpbel. Xpomaruiasl. Lluronorndeckue OCHOBBI
Pa3sMHOXKEHHUS ¥ WHANBUIYAIBHOTO Pa3BUTHS OPTaHI3MOB.

Henenne knetkm - muto3. Cramgum mwurosa. [Iporecchl, mMpoucxXofsdmue Ha pasHBIX CTaausAX MHUTO3a.
Bbuonoruueckuit cMbIc MUTO3A.

IIporpammupyemast ruOenpb KIETKH - aroITo3.

DopMBI pa3MHOXKEHHSI OPraHU3MOB: Oecronoe u 1mojioBoe. Buier Gecronoro pa3MHOXKEHUS: AeJICHHE HalBOE,
MOYKOBaHMWE OJHO- W MHOTOKIETOYHBIX, CIIOPOOOpa3oBaHKME, BEreTaTHMBHOE pasMHOXeHHe. lckyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €70 3HaYEHUE TSI CENEKIHU.

[TosmoBoe pa3MHOXeHHE, €r0 OTIHYHS 0T OECIOIOoro.

Meito3. Craaguu meiiosa. IIpoueccsl, npoucxosimue Ha cTaausx Merosa. I[loBegenne xpoMocoMm B MeHo3e.
Kpoccunrosep. buonorndeckuit cMbIca ¥ 3HaueHUE Melo3a.

I'amerorenes - mporecc 0Opa3oBaHMS IIOJIOBBIX KIETOK y XMBOTHBIX. [lOJIOBBIE JKENE3BI: CEMEHHHKH U
suaHUKA. OOpa3oBaHWe W Pa3BUTHE ITOJOBBIX KJIETOK - TameT (CIiepMaTo30u, SHIEKJIEeTKa) - CliepMaToreHe3 W



oBoreHes. OcoOOEHHOCTH CTPOCHHUS SIMLEKIICTOK M criepMaTo3onnoB. OmionorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPHOHAIBHOTO
Pa3BUTHS y TIO3BOHOYHBIX )KUBOTHBIX: IPOOJIEHNE, TacTPyIsAnus, opranorenes. [loctamOpuonansHoe pa3suTre. THITBI
MOCTAMOPHOHAIBHOTO Pa3BUTHA: TpsMoOe, HempsiMoe (IMYMHOYHOE). BimsHue cpenbl Ha pa3BUTHE OPraHM3MOB,
(baxTOpHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazBuTne pacternii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTAINN Pa3BUTHSI.

JdeMoHcTpanum:

Tabmuubl n cxembl: «DPOpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBOIHOE OIJIOJOTBOPEHHE Y ILBETKOBBIX
pacteHmit», «BeretaTuBHOE pa3MHOKEHHE pacTeHHIY, «Jlenenne KieTkn 6akrepuit», «CTpoeHHe MOJIOBEIX KIETOK,
«Ctpoenne xpoMocomsbl», «Kmerounsnii mukim», «Pemmkamus JHK», «Murtos3y, «Metio3y, «[Ipsmoe u Hempsimoe
pa3BuTHe», «l'aMeToreHes y MIEKONMUTAIOIIUX U YelI0BeKay, «OCHOBHBIE CTaJU1 OHTOTCHE3aY.

OOopynoBaHue: MHKPOCKOIN, MHUKporpenaparsl «CepMaTo30HMIbl MIJICKOIHTAIOMIEToy», <«SIHIeKeTka
MIIEKOIHUTaonero», «KapuoknHes B KJIeTKax KOpENIKa JTyKa», MATHUTHAs MOJENb-aNIUIMKanus «/leneHne KIeTkny,
mozens JIHK, Mmonens MeTadazHON XpOMOCOMBI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopatopHast pabdota Ne 3. «Habmromenme MHTO3a B KJIETKax KOHYMKAa KOpENIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTophast padota Ne 4. «/3ydeHne cTpOeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIpENaparax.

Tema 6. HacjieACTBEHHOCTh U H3MEHYHMBOCTh OPraHN3MOB.

IIpenmer u 3agaun reHeTnku. Vicropus pa3BUTHS TeHETHUKH. POJb IIUTONOTMH M SMOPHOJIOTHH B CTAHOBJICHUH
reHeTUKU. Bkian poccuiCKMX U 3apyOeXHBIX y4EHBIX B Pa3BUTHE TEHETHUKH. MeTOAbl T'eHETHKU
(rubpumonoruueckuii, IUTOTEHETUYECKUH, MOJEKYIIpHO-TeHeTHuecKuil). OCHOBHBIE T'CHETHYECKHUE MOHATHS.
I'eneTnueckas cHMBOIIMKA, HCIIOIb3yeMasi B CXEMaxX CKpPEIUBaHHMI.

3aKOHOMEPHOCTH HacJIeJOBAaHMs IIPU3HAKOB, ycTaHOBICHHBIE I'. MenaeneM. MOHOTHOpUIHOE CKpEIMBAHUE.
3akoH enuHO-00pa3usi THOPUIOB MEPBOTrO MOKOJIEeHUs. [IpaBuiao TOMUHUPOBaHUs. 3aKOH paclICIUICHHs TPU3HAKOB.
T'umotesa unctoTel raMet. IloTHOE ¥ HEMOIHOE JOMUHHPOBAHUE.

JurubpunHoe ckpelmuBaHUE. 3aKOH HE3aBUCHMOTO HACIIEJOBaHMS IPU3HAKOB. L{nTOTeHETHUECKHE OCHOBBI
JUTHOPUIHOTO CKpelIMBaHus. AHaIU3UpYIOLee CKpenuBanue. Vcoib30BaHie aHaATM3UPYIOIET0 CKPEIUBaHMUS IS
OTIpeieNIeH s TeHOTHIA 0COOH.

CremieHHOe HacienoBaHWe INpu3HakoB. Pabora T. MopraHa mo CHENJICHHOMY HAcJIEIOBaHUIO T'€HOB.
Hapymienne criensieHns TeHOB B pe3yiIbTaTe KpPOCCHHIOBEpa.

XpOoMOCOMHas TeOpHUs HACIECICTBEHHOCTH. | eHeTHIeCKne KapThl.

I'enetnka noma. XpoMOCOMHOE OIpeeNeHe Moa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. 'oMOraMeTHsle U
rereporaMeTHble opranu3Mel. HacnenoBaHue Npu3HaKoB, CLEMIIEHHBIX C HOJOM.

W3menunBocT. Buapl W3MEHUMBOCTH: HEHACIEJICTBEHHass W  HacleACTBeHHas. Pomp cpeapl B
HEHACJIeICTBEHHON W3MEHYMBOCTH. XapaKTepUCTHKa MOIM(UKAIIMOHHONW W3MEHYMBOCTH. BapmannoHHBIN psg n
BapuanoHHas kpuBas. Hopma peaknum npusHaka. KonndecTBeHHbIE M KayeCTBEHHBbIE IPU3HAKM M HMX HOpMaA
peakuuu. CBoiicTBa MOIU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHast, WiiM TeHOTUITMYECKAs, K3MEHUNBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. MeHO03 U TOJIOBOM
Ipo1Lecce - 0CHOBAa KOMOMHATHBHON M3MEHYNBOCTH. MyTallmoHHast ©3MEHYMBOCTh. Kitaccnukanus MyTauii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIEe. YacToTa 1 IpuanuHBEl MyTanuil. MyrareHHble (GpakTopbl. 3aKOH TOMOJIOTHYECKUX PSAZOB B
HacyecTBeHHOM n3MeHuuBoctd H. Y. Basuioga.

BresnepHas HacIeICTBEHHOCTh U U3MEHUUBOCTb.

I'enetuxka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOABI I€HETUKM 4YEJIOBEKA: TI'€HEAJIOTMYECKHUH,
OJIN3HETIOBBIN, ITUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKyIsIpHO-reHeTHndeckuil. COBpEMEHHOE OIpeaeleHue
TEHOTHUIIA: IIOJHOIC€HOMHOE CEKBEHHPOBAHME, TIE€HOTHIIMPOBaHME, B TOM uucie ¢ nomoueto III[P-ananuza.
HacnencrBennsle 3a0osieBaHus 4eIOBEKA: TeHHbIE OOJIE3HH, OOJNE3HU C HAcJeICTBEHHOM IPEapacIoioXeHHOCTHIO,
xpomocoMHbIe Oone3nn. ComaTtndeckne W TeHepaTHBHbIE MyTaruu. CTBOJOBBIE KJIETKH. [IpHHIWIBI 340pPOBOTO
oOpa3a JKM3HH, IWAarHOCTHKH, NPOQIIAKTHKHA ¥ JICYEHUS TeHeTHYeCKHX Oone3Hedl. Menuko-reHeTHIecKoe
KOHCYJIbTUPOBaHME. 3HAYEHHE MEIUIIMHCKOW TeHETHKH B NIPEAOTBPALIEHUH | JICYUCHUN FeHeTHYeCKnX 3a00eBaHui
YyeloBeKa.

JdemoHcTpanum:

Hoprpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeer-Pecorckuii, H. U.
Basuuios.

Tabmume! u cxemsl: « MOHOTHOPUAHOE CKPEIIMBAHNE U €TO IUTOTCHETHYECKAs! OCHOBAY, «3aKOH PaCICTIICHUS
M €T0 LIUTOTEHETHUYECKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurnbpuaHoe ckpemiusaHue», «llutomormueckue



OCHOBBI JMIMOPHIIHOTO CKpeluBaHus», «Meio3», «B3zaumoneicTBue anjeiabHbIX I'eHOB», «I eHeTHYecKnue KapThl
pacTeHHi, ®KUBOTHBIX U YeJOBeKay, «['eHeTuka moiua», «3aKOHOMEPHOCTH HACIENOBaHMS, CLEMICHHOTO C MOJIOM»,
«KapuoTumpl delmoBeKa W KHMBOTHBIX», «Bumpl wusmMeHunBocTH», «MoanpuKannoHHAas H3MEHUYHUBOCTDHY,
«Hacnenosanue pesyc-dakropay, «['eHeTnka rpynn KpoBu», «MyTanoHHas N3MEHYHBOCTH.

O6opynoBanue: Mojenu-anmiukanuu «MoHoOrnOpuaHOe ckpenuBaHue», «HemomHoe TOMUHHUpPOBaHUEY,
«durubpunHoe ckpenmBaHue», «llepekpécT XpoMocoMm», MHUKPOCKON M MHKpompemapaT «/lposoduna» (Hopwma,
MyTaIu GOpMBI KPBUIBEB U OKPACKH Tela), Tepbapuii «['opoX IOCEBHON.

JlaGopaTopHble B IpaKkTHYecKUue PadoThI:

Jlabopatoprast pabota Ne 5. «3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEIIMBAaHUS Y
Jp0o30¢IIEl HA TOTOBBIX MHUKPOIIPEIapaTax».

JlabopatopHast padota Ne 6. «M3ydyeHne MOAN(DHUKALMOHHON U3MEHYHMBOCTH, IIOCTPOCHUE BapUAIOHHOTO
psifa ¥ BapualMOHHOM KPUBOI.

JlabopatopHnas pabota Ne 7. « AHanmu3 MyTamuii y 1po30QrIsl Ha TOTOBBIX MUKPOIIPEIIapaTaxy.

[pakrrueckas padora Ne 2. «CocraBiieHHE U aHAIN3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipolecc. 3apoKIeHHe CeeKIMM U fomecTukauus. Yuenue H. 1. BaBuioBa o uentpax
MPOUCXOXKACHHUS U MHOT000pa3usl KyJIbTypHBIX pacTeHHH. LIEHTpBI MPONUCXOKACHHUS NOMAIIHUX XHUBOTHBIX. CopT,
Mopoja, IMTaMM.

CoBpeMeHHbIE METO/bI CeNeKIMH. MaccoBbli M HMHIMBUAYaJIbHBIH OTOOpHI B CEJNEKLUUHM PACTCHU H
KHUBOTHBIX. OILlIeHKa 3KcTephepa. bimskoponacTBeHHOE ckpemuBanue - WHOpuamHr. Yncras muaust. CKpemnBaHue
YUCTBIX JMHUHA. ['ereposuc, mnm rubpunpHas cuna. HepopcTBeHHoe ckpeminBanue - ayTtOpuauHr. OTnanéHHas
rubpuauzanusg U e ycmexu. McKyCCTBEHHBIH MyTareHe3 M IOJyYCHHME IMOJHUIUIOWIOB. JIOCTHXKEHHS CENeKLIUU
pacTeHHi, >)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BroTexHoMOTHA Kak OTpaciie MpOW3BOACTBA. ['eHHAst HHKEeHepHs. DTarbl co3nanus pekomonHanTHO JJHK 1
TpPaHCTeHHBIX oOpraHum3MoB. Kiertounas wumxeHepus. KierouHsle KyJnbTypbl. MUKpPOKIOHAJIBHOE DPAa3MHOXKEHHE
pactennil. KitoHnpoBaHye BBICOKOMPOAYKTHBHBIX CEIbCKOX03AHCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE U ITHYECKHUE
npo6siembl. MO - reHeTH4ecKH MOIU(UIIPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kaprneuenko, M. ®. I1saHoB.

Tabmuupr u cxemsl: kapta «LIeHTpBI MPOMCXOXIEHUSI 1 MHOTOOOpa3us KyJbTYPHBIX pacTeHHi», «[lopomsr
JIOMAIIHKX )KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHuii», «Ornanénnas rudpuausanusy», «PadboTsl akagemuka M. .
WsanoBa», «[lomumnonaus», «OObeKThl OuoTexHOJOTUNY, «KiIeTouHble KyIabTyphl U KJIOHHPOBAaHHEY,
«KoHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHne: MyJSDKH TIJI0I0B U KOPHEIUIOZOB JTUKUX (OPM U KYJIBTYPHBIX COPTOB PacTeHUH, repOapuii
«CenbCKOXO03SICTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKTHYecKHe padoThI:

Okckypensi «OCHOBHBIE METOABI M JOCTW)KEHHS CEJICKIIMM PACTEHUH M JKMBOTHBIX (HAa CEJICKIMOHHYIO
CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEeNbHBI Y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTopHIO
arpOyHHMBEPCUTETA WM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIONIMOHHAS OMOJIOTHS.
IIpeanoceikn BOZHUKHOBEHUS HBOJIONMOHHONW TEOPUH. DBOIIONMOHHAS TEOpHUS U €€ MEeCTO B OHMOJIOTHH.
BrmsiHue 3BOMONIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CeuzerenbcTBa  3Bojouuu.  [laneoHTonoruueckue:  MOCIENOBATENIbHOCTh — MOSIBICHHUS  BHJIOB B
MAJICOHTOJIOTMYECKON JICTOITUCH, TIepexoHble Gpopmbl. broreorpaduveckue: cXoACTBO U paznuuue GayH u ¢iiop
MaTEPHUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHEe: CXOJCTBA W pPa3jMyusi ASMOPHUOHOB Pa3HBIX BHIOB MO3BOHOYHBIX. CpaBHHTEIHHO-
AHATOMHYCCKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC, PYJAUMEHTAPHBIC OPTaHbl, aATABU3MBL. MOJICKYISIPHO OMOXUMHYECCKHE:
CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OIMIECKUX MTyTeH Y BCEX OpraHU3MOB.

Opomtornonnass Teopuss Y. [lapsuna. IIpennmochUlKM BO3HUKHOBEHHS JapBUHU3MA. JIBWKYIIHE CHIIBI
SBOJIIOIUK BUAOB 1O [lapBuHY (M30BITOYHOE Pa3MHOKEHUC IMPH OrPAHHYCHHOCTH PECYPCOB, HEOIpeIcnEéHHAs
W3MEHYUBOCTh, 00pBH0a 3a CYIIECTBOBAHUE, CCTECTBCHHBIN 0TOOP).

Cunrerndeckas Teopus dBosrorn (CTD) u €€ OCHOBHBIE TTOJIOXKESHHMSI.



Muxpossomronusd. Ilonynsuus kak eAMHULA BUJA U BOTIOLHU.

Jemwxymue cuibl (pakTopbl) 3BONIOIMH BHIAOB B INpHpojae. MyTalMOHHBIH mpolecc M KOMOMHATHBHAS
M3MEHYNBOCTb. IlomynaoHHbIe BOTHBI U Apeti¢ reHoB. V3omsinuns u Murpanus.

EcrectBenHbIi 0TOOD - HanpaBIsoIUii (hakTop 3BoOIMK. POPMEI €CTECTBEHHOTO 0TOOpA.

[IprcniocoOeHHOCTh OPraHU3MOB Kak pe3yJbTaT 3BOJIONMHU. [IpuMephl mpucocoOneHuid y OpraHu3MOB.
Apomopdho36I ¥ HANO-aTaNTaIHH.

Bun m BumooOpaszoBanme. Kpurepmm Buma. OcHOBHbIE (OopMBI BHIO0Opa3oBaHUS: Teorpaduyeckoe,
3KOJIOTUYECKOE.

Maxkpossomonust. PopMbl  3BomonMu: (GHUIETHYECKas, JUBEPreHTHAs, KOHBEPIeHTHAas, MNapaulesbHas.
HeoOpaTtumocTs 3BOITIOINHL.

IIpoucxoxxaeHue oT HecHeNMaIM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas crenuanusanys. AganTUBHAs
panuanus.

JdeMoHcTpanum:

IToptpertst: K. JIunnei, XK. b. Jlamapk, Y. Hapsus, B. O. KoBanesckuii, K. M. bap, 3. I'exkens, . Mrosnep,
A. H. Ceseprios.

Tabmuupr u cxemsl: «Pa3BUTHE OPraHMYECKOTO MHpa Ha 3emiie», «3apOAbIIIH MO3BOHOYHBIX KXHBOTHBIXY,
«Apxeonrtepukcy, «Dopmbl O0OppOBI 3a cymiecTBOBaHME», «EcTecTBeHHBIH 0TOOp», «MHOroobpasme CoOpToB
pacrenuit», «MHoroodpasue nopoj KuBoTHbIXY», «[lomynsauun», «MyTanroHHass U3MEHYHUBOCTBY, «ApoMop(ho3bI»,
«Monoanantanmuny, «O6mas Aeresepanusy, «JBIKyIHe CHUIbl 3BOOINN», «KapTa-cxema MapuIpyTa myTemecTBHS
Y. J[lapsunay, «boppba 3a cymectBoBaHmMe», «lIpucnocobneHHOCTs OpraHu3MoBy», «I'eorpaduueckoe
BU1000pa3oBaHue», «DKOJIOTUIECKOE BUI000pa30BaHHE.

O6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HA0OP IJIOA0B M CEMSH, KOJIJICKIIUA
«[Iprumeps! 3aIUTHBIX MPHUCHOCOOICHUH Y )KUBOTHBIX», MOAETbh «OCHOBHBIC HANPABICHHS 3BONIOLUNY», 00BEMHAS
MoJenb «CTpoeHHe TOJI0BHOIO MO3ra M0O3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Kowiekuust «PopMbl COXpPaHHOCTH MCKOTIAEMBIX KMBOTHBIX M PACTEHUI»,
Mojenb anmiaukanus «Ilepekpéct xpoMocomy, BiaxKHbIe IpenapaTsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE IATYIIKNY,
MHKporpenapar «J/lpo3zoduay» (Hopma, MyTaruy GopMbI KPbIIHEB U OKPACKH TEIA).

JlabopaTopHble U MPpaKTHYecKHe padoThl:

JlaGopatopnast padota Ne 1. «CpaBHeHHe BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

JlabopaTopnast padota Ne 2. «Onmcanue nprucrocoOICHHOCTH OPraHU3Ma 1 €€ OTHOCHTEIIFHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHUE U pa3BUTHE KU3HU Ha 3emJe.

JloHay4HbIe TIpEACTaBIEHUS O 3apOKACHUH KM3HU. HaydHble rHIOTEe3hI BOSHUKHOBEHUS XKM3HM Ha 3emIe:
abuoreHes M TaHCIEpMHUs. XHMHUUYECKas OBONIONMA. AOHOTEHHBIH CHHTE3 OPraHWYeCKHMX BEUIECTB U3
HEOpraHMYECKHX. DKCIIEPUMEHTAIILHOE MOATBEPkKICHHE XMMUYECKOH 3Booy. HauansHble 3Tansl OMOJIOTHYECKOH
sBosrorny. ['mnoreza PHK-mMupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP M BOSHHKHOBEHHE NMPOTOKIJIETKH. [lepBrie
KJIIETKH U UX 3Boionus. GOpMHUPOBAHUE OCHOBHBIX IPYIIII KHUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emse 1mo spam u nepuoaaMm. Karapxell. Apxeiickas M NpOTEpO30HCKas 3pBbI.
[Taneo3oiickas spa u e€ MEepHOAbl: KeMOPUHCKHIA, OPJAOBUKCKHH, CHIIYPUUCKHIA, ITEBOHCKUN, KAMEHHOYTOJbHBIH,
NEPMCKUIL.

Me3o3olickas 5pa U €€ nepuoibl: TPHACOBBIM, IOPCKUIA, MEJIOBOA.

Kaiino3oiickas 3pa 1 e€ nepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIOT€HOBBIN.

XapakTeprucTHKa KIMMaTa W TEOJOTMYEeCKHX IporieccoB. OCHOBHBIC 3Talbl 3BOJIOLUUU PACTUTEIBHOTO H
JKMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHHH M KMBOTHBIX. [losiBIIeHWe, pacuBeT W BBHIMHUPAHHE TPYII >KUBBIX
OpPraHU3MOB.

CucreMa OpraHn9eckoro Mupa Kak OTpaxeHne BOJIOIIH. OCHOBHBIE CHCTEMaTHUECKUE TPYIIITBI OPTaHU3MOB.

OBomoNUs YenoBeKa. AHTPONONIOTHS Kak Hayka. Pa3BuThe mpencTaBleHHH O MPOMCXOXKACHUHU YeJIOBEKa.
Metons! nzyuenust anrponorene3a. CxoACTBa U pa3inyMs YEIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE IMOJIOKEHHE
YeJIoBeKa.

Jwxymme cunsl ((axTopsl) aHTpomoreHeza. HacieacTBeHHAas M3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO1mecTBeHHBIH 00pa3 )KU3HH, M3TOTOBJIEHHE OPYAUH TPy/la, MBIIUICHHUE, PeUb.

OcCHOBHBIE CTagUM W BETBM OHBOJIOLMM 4YeJIOBeKa: aBcTpanonureku, UYenmosek ymensidd, UYenosek
npamoxonamui, YenoBek HeaHaepTanbckuii, YenoBek pa3ymublii. Haxooku uHcCKOmaeMblX OCTaTKOB, BpeMs
CYIIIECTBOBAHUS, 00JIaCTh PaclpoCTpaHEeHUs, 00bEM IrOJIOBHOTO M0O3ra, 00pa3 >KH3HH, OPY/IHs.

Yenoseyeckue pacbl. OCHOBHBIE OOJIBIIME pachkl: €BpONEOHAHAs (eBpasuiickas), HEerpo-aBCTPAIOWUIHASL
(’xBaTOopUaNbHAs), MOHTOJIOMAHAS (a3WaTCKO-aMepuKaHCKas). YepThl MPHUCIOCOOICHHOCTH TIPEJCTaBUTENCH
YeJI0OBEYECKUX Pac K YCIOBHAM CylIeCTBOBaHMA. EMMHCTBO yenoBeueckux pac. Kpurrka pacusma.



JlemoHCcTpanuu:

IToptpetst: @. Penn, JI. Ilactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. [lapBus.

Tabmumer u  cxemsl: «BosaukHOBeHHMe CONHEYHOH CcHCTEMBI», «Pa3BUTHE OPraHHYECKOTO MHpPay,
«PactutenbHast knetka», <«JKuBoTHas knerka», «[Ipokapumormueckas kietka», «CoBpeMeHHas —cHcTeMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHX YePT CTPOCHUS 4YEIOBEKa M YelIOBEKOOOPA3HBIX 00e3bsHY,
«OCHOBHbIE MECTa NaJCOHTOJOTMYECKHX HAXOJOK IPEIKOB COBPEMEHHOTO YEIOBEKa», «JlpeBHEHIINE IIOAN»,
«/peBuue moau», «IlepBble COBpEMEHHBIE JIIOANY», «HeI0BEUECKUE packl».

Ob6opynoBanne: wmyisbku  «I[IpoucxoxaeHne uenoBeka» (OIOCTBI  aBCTPANONUTEKa, NUTEKaHTPOTIA,
HeaHJepTalblla, KPOMAaHBOHIIA), CIENKH N H300pakeHHs KaMCHHBIX OPYAHMH NEepBOOBITHOrO YeloBeKa (KaMHH-
Yommepsl, pyomna, ckpebia), TeoXpoHOJOrHdeckas TaOmuma, KowieKmusa «DopMbl COXpPaHHOCTH HMCKOIMAeMBIX
JKMBOTHBIX U PACTCHUI.

JlaGopaTopHble n MpaKTHYeCKHe PadoThI:

IIpaxTrdeckas pabora Ne 1. «/3yueHre HCKOTTaeMBIX OCTATKOB PACTEHUH 1 )KHBOTHBIX B KOJUICKITHIX .

Okckypensi «DBONIOLUS OPraHUYEcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIIM KpaeBeT4ECKHUi
My3ei).

Tema 3. OpranusMbl M OKPYKaOLIAs cpeaa.

DKoNorHs Kak HayKa. 3a/ladu U pas3Jelsl 3KOJIOrH. MeTo bl 3KOJIOTHYECKHUX UCCIIEJOBAaHUH. DKOJIOTHYECKOE
MHUPOBO33PEHHE COBPEMEHHOTO YeNIOBEKa.

Cpe[[]:-l O6I/ITaHI/I}I OpraHM3MOB: BOJHAas1, HA3CMHO-BO3AylIIHAsA, ITOYBCHHAA, BHYTPUOPraHU3MEHHAas.

Okonorndeckue (aktopel. Kimaccupukanms skosnormdecknx (akTopoB: aOMOTHUECKHE, OMOTHYECKHE U
aHTpornoreHHsIe. JlelicTBHE IKOIOrHYeCKUX (PaKTOPOB Ha OPraHU3MBbI.

Abuoruueckue (pakTopbl: CBET, TEMIEPaTypa, BlakHOCTh. Dotonepuoansm. [IpucnocobiaeHuss opraHu3MoB K
JeWCTBHIO abnoTHIeCKnX (akTopoB. bronorundyeckne puTMel.

Brotnueckue ¢dakTopsl. Bunbl OnoTHIEeCKNX B3aMMOAEHCTBHUIL: KOHKYPEHIIMS, XUITHIIECTBO, CHMONO3 H €T0
tdopmer. [lapasutusm, Koomeparys, MyTyajin3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIN3M,
HeWTpanu3M. 3HaueHHne OMOTHYECKNX B3aUMOCHCTBIH ATl CYILIECTBOBAHHS OPTaHU3MOB B IIPUPOIHBIX COOOMIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHUKHU MOy, OCHOBHbIE MTOKA3aTEIH MOIMYJIALIUH: YHCICHHOCTD, INIOTHOCTD,
POX1aeMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalud. JInHaMHUKa YUCIEHHOCTH MOMYJIALNYA U €€ peryJisiusl.

JdemoHcTpanum:

Hoptpetsr: A. I'ymbomear, K. ®. Pynse, D. ['ekkens.

Tabmnuup! u cxemsl: kKapta «IIpupoaHbie 30HbI 3eMiny», «Cpelbl 00MTaHUS OPraHU3MOBY, «DoTonepruoa3M»,
«[Tomymnsiunu», «3aKOHOMEPHOCTH POCTA YUCISCHHOCTH NONMYJIAUUK UHDY30puu-Tydeapkny, «[lumepble remnu.

JlabopaTopHble U IpaKTHYecKUe padoThI:

JlabopaTopnast pabota Ne 3. «Mopdornorndeckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT OOUTAHUSY.

JlaGopatophast padoTa Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YSPEHKOB KOJIEyCay.

IpaxTryeckas padora Ne 2. «[1ocUET MIOTHOCTH MOIMYIIAUA Pa3HBIX BUIOB PACTCHUN.

Tema 4. Coo01iecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0uiecTBo OpraHn3MoB - OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAs, NPOCTPAHCTBEHHAs, TpoduuecKas
(tmmmesast). Buner-nomuaanTel. CBs3u B OHoLeHO3€.

Okonorndecknue cucTeMbl (3KocucteMsbl). Ilonarne o6 skocucreme M OunoreoneHose. DyHKIMOHAIbHBIE
KOMITIOHCHTBI 3KOCHUCTEMBI: MPOAYHEHTBI, KOHCYMCHTBI, PCAYUCHTHI. prTOBOpOT BEHICCTB M IIOTOK JHCPIHUU B
skocucteme. Tpodudeckne (MUIIEBBIE) YPOBHU 3KocucTeMbl. [lumeBbie nenmu u cetn. OCHOBHBIE MOKA3aTENH
9KOCUCTEMBI: Oromacca, MPOAYKIHs. DKOJIOTHYECKHe TMPaMU/Ibl: IPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBolcTBa
9KOCUCTEM: YCTOWYNBOCTD, CAMOPETYJIALUSL, pa3BuTHe. CyKIecCcHs.

IIpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO MIIHM IMIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buosjormueckoe u XO035SHCTBEHHOE
3HaYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

Bropasnoobpasue kak ¢akTop ycrouuBocTH dKocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO pa3sHooOpa3ms Ha
3emue.

VYuenne B. 1. Bepnanckoro o 6nocdepe. I'panuiisl, cocraB u crpykrypa onochepsl. XKuBoe BemniecTBo u ero
¢ynkun. OcobenHocTn 6uocdepsl Kak TI100aIBHOIM SKOCHCTEeMBl. JJMHaMIdeckoe paBHOBECHE M 0OpaTHast CBs3b B
o6uocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XMMHUYECKHE IUKIIBI 3JIEMEHTOB (Yriieposa, a30Ta). 30HaJIbHOCTh OHOChEpHI.
OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B O6nochepe 3emiin. AHTPOIOTEHHBIE M3MEHEHUs1 B Onochepe. [mobanbHbIe dKOIOTHICSCKHE
MPOOIIEMEI.



CocyuiecTBOBaHHE NpUPOIBLI U denoBedecTBa. CoxpaHeHHne OMOpasHOOOpa3usi Kak OCHOBA YCTOWYHMBOCTH
6nocteprl. OcHOBa palMOHAIBLHOTO YMPABICHUS NMPHPOAHBIMH pecypcaMd M HMX HCIOJb30BaHUE. JlOCTHXKEHUs
OHMOJIOTHH U OXpaHa MPUPOIHL.

JdemoncTpanum:

TToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuii.

Tabmmmer u cxemsl: «[lummeBsle enmy», «bHOIEHO3: cocTaB U CTPYKTYpay, «[IpupoaHpie coobmecTBay, «Llenmn
MUTaHUSI», «OKOJOTMYecKas mnmpamungay, «bmocdepa u demoBek», «IKocHCTEMa IMUPOKOIMCTBEHHOTO JECay,
«9KocucTeMa XBOHOro jeca», «buoneHo3 Bomoémay, «ArpoueHosy, «IIpuMepHbie aHTPONOTeHHbIE BO3ACHCTRBUS Ha
IpUpoay», «BakHen e NCTOYHNKY 3arps3HEHUS BO3yXa U TPYHTOBBIX Bo/I», «[louBa - BayKHEWIIIAast COCTaBIIAIONIAS
omocheprr», «PakTopsl gerpamanuin mouBy», «llapHUKoBBI >PPexT», «DaKTOPH PaTHOAKTHBHOTO 3arps3HEHUS
ouocheprr», «OOMmAas cTpykTypa Ouochepn», «PacmpocTpaHeHue xu3Hu B Omocdepe», «O30HOBBIA IKpaH
ouocepr», «Kpyroopor yriepoaa B 6uocdepe», «KpyroBopot azora B IpUpOIE».

ObopynoBanue: Moaenb-amuInKanusa «Tummaaeie OHOIEHO3B», Tepbapuii «PacTHTENbHBIE COOOIIECTBAY,
Koyuiekimu «buotieHo3», «BpeauTtenn BaXKHEHIIMX CEBCKOXO3SIMCTBEHHBIX KYJIBTYp», repOapuu M KOJUICKIIUU
pacTeHH M XHUBOTHBIX, NPHUHAUIEKALINE K Pa3HBIM 3KOJOTMYECKHM TpyIlmaMm oJHoro Buna, KpacHas kHHTa
Poccuiickoit @eneparun, n300paKeHHUST OXPaHAEMBIX BUIOB PACTCHUH U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BMOJIOTYM HA BA3OBOM YPOBHE
CPEJJHEI'O OBIIIET'O OBPA3OBAHI A

Cormacao ®I'OC COO, ycraHaBimmBaioTcs TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS 00yUaIOIIUMHUCS IIPOTpaMM
cpenHero oomiero o6pa3oBaHusL: JINYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM.

JIMIYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHHUs TpenMmera «buoyorus» BBIIENEHBI CIIEAYIONIUE
COCTaBJIAIOLINE: OCO3HaHWE OOYYAIOIIUMHUCS POCCHUICKON TpaKIaHCKOM MISHTHYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMNPEICICHUIO, HAIMYME MOTHBALMM K OOYyJYeHHI0 Ounoioruw,
IeJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M HCTOPUYECKHX
TpaaULH pa3BUTHUsI ONOJIOTUUECKOTO 3HAHNUS, TOTOBHOCTh M CIIOCOOHOCTB 00y4aroluXcsl pyKOBO/ICTBOBATHCS B CBOEH
JEATCIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMHM, TPHUCYIIMMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHM,
HaJIMYHE 3KOJIOTHYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTH LIEIH U CTPOUTH KU3HEHHBIC TUIaHBL.

JImuHOCTHBIE pe3yNbTaThl OCBOGHHUS TpeaMeTa «bHooTHs» HOCTHraroTcs B €JUHCTBE Yy4eOHOH U
BOCIIMTATEIbHONH JEATEIBHOCTH B COOTBETCTBHM C TPAAWLHOHHBIMH POCCHHCKHMH COLMOKYJIBTYPHBIMH,
HCTOPHYECKUMH W TyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMM, NPHHATHIMH B OOIIECTBE NpPaBWIAMH W HOPMaMH
MOBEJICHUS U CHOCOOCTBYIOT IpOIlECCaM CaMOIIO3HaHMSA, CAMOBOCIIUTAHUSA U CaMOPA3BUTHUS, PAa3BUTHS BHYTPEHHEH
MO3ULIMHU JTUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K 3aKOHY U IIPABOMOPSAKY, UEJIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO,
B3aMMHOTO YBa)XKEHHS, OCPE)KHOTO OTHOLICHHUS K KyJbTYpPHOMY HACJIEAMIO M TPaJWIMAM MHOTOHAIMOHAIBHOTO
Hapoga Poccuiickoit denepanuu, npupoe U OKpyxarolien cpese.

JIu4HOCTHBIE pPE3yNbTaThl OCBOCHHUSI yueOHOro mpeaMera «bHoJorus» MOJDKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTHh OOYYArOIIMXCSI PyKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTPCHHEH IO3WIMEH JIMYHOCTH, CHCTEMOH
LIEHHOCTHBIX OPWEHTAlNi, MO3UTHBHBIX BHYTPEHHHUX YOC)KAEHHH, COOTBETCTBYIOIIMX TPaJHINOHHBIM LEHHOCTIM
poccHiicKoro o01ecTBa, pacIiMPEeHNe YXM3HEHHOTO OIbITA U OIBITA JAESTEILHOCTH B IPOLIECCE pean3aliii OCHOBHBIX
HaIlpaBJIeHUI BOCIIUTATEIbHOM IESTeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpamaaHckoro BOCHHMTAHMSI:

Cc(OPMUPOBAHHOCTh TPAKAAHCKOM IMO3UIMU OO0Y4YaroIlerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JEHA
poccuiickoro o6mecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 003aHHOCTEH, yBa)KEHHE 3aKOHA U TTPABOIIOPSIIKA;

TOTOBHOCTB K COBMECTHOW TBOPUECKOH IESTEINLHOCTH ITPH CO3JIaHUH YIEOHBIX IIPOEKTOB, PEIICHUN yIeOHbIX U
MO3HABATEJIbHBIX 3314, BHITOJTHEHUH ONOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEIIATh COOCTBEHHYIO IO3HMIHUIO 0 OTHOIICHHWIO K SIBJICHUSIM COBPEMCHHOW JKU3HH H
0OBSICHATE €€;

YMEHHE YYHUTBIBATH B CBOHMX JICHCTBHAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS IIOJEH C
Pa3HBIMHU YOEXKICHUSIMH, KYJIbTYPHBIMH HEHHOCTSIMU M COLJHAIbHBIM IT0JIOKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBHINOJHEHHS YUEOHBIX, IO3HABATENBHBIX W
HCCIIEI0BATEIbCKHUX 3a/1a4, YBAKUTEILHOTO OTHOIIEHHS K MHEHHIO OIMIOHEHTOB MPH 00CYKICHUH CIIOPHBIX BOIIPOCOB
OHOJIOTHYECKOTO COMIEPIKAHUS;

TOTOBHOCTBH K TYMaHHTapHOH U BOJIOHTEPCKOH NESATEILHOCTH;

2) NMATPHOTHYECKOI0 BOCHUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUHCKON Tpa)kTaHCKOH MAEHTHYHOCTH, IMATPHOTH3MA, YBAKEHUS K CBOEMY Hapoxy,
YyBCTBA OTBETCTBEHHOCTH Tiepe]] PoiiHOMN, TopaocTH 3a cBOM Kpai, cBOI0 PostiHy, CBOM S3BIK U KYJIbTYpY, IPOLLIOE U
HACTOsI[€e MHOTOHAIIMOHANILHOTO HapoJja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K IPUPOJTHOMY HACIEIHIO M MaMSTHUKAM IIPUPOIBI, TOCTIKEeHNIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTaHOBJICHHWE M pa3BUTHE OWOJIOTHH, MOHUMaHHS
3HaYeHMs1 OMOJIOTUH B TIO3HAHUM 3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO O0IIECTBa;

uperHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTS 3a €ro Cyan0y;

3) NIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HaHME AYXOBHBIX IEHHOCTEH POCCUICKOr0 HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOT'0 TIOBEACHNUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYalMI0 M NPUHMMATh OCO3HAHHBIC PEIICHMS, OPUCHTHPYSACh HA MOPAJIBHO-
HPABCTBEHHbIE HOPMBI M LICHHOCTH;



OCO3HaHME JINYHOTO BKJIa/la B IOCTPOSHHUE YCTOWYHMBOTO Oy IylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOIMUTENISIM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO TPHHATUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TPAAULMSIMHU HapooB Poccuu;

4) 3CTeTHYeCKOro BOCIHUTAHUS:

JCTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYast 3CTETHKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZia, OOIECTBEHHBIX OTHOICHHH;

MOHMMaHKE SMOIHOHATIBHOTO BO3JEHCTBHS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAaMOBBIPAXXEHUIO B Pa3HBIX BHJAaX HUCKYCCTBA, CTPEMJICHUE IPOSIBIIATh Ka4eCTBA TBOPUECKON
JIUIHOCTH;

5) ¢u3mueckoro BocnuTaHusi, (OPMHUPOBAHUS KYJIBTYPbl 300POBbSi M  IMOLMOHAJIBHOIO
OnaromoJyqus:

NOHMMaHKWE ¥ pealn3anus 3J0poBOro M 0Oe3omacHoro oOpasa >KM3HH (340pOBOE IHUTaHHE, COONIOICHUE
TUTHEHUYECKUX MPaBMI M HOPM, COATaHCHPOBAHHBIH PEKUM 3aHATHH W OTIBIXA, PETyNApHas (uzndeckas
AKTHBHOCTH), OEPEXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3MYECKOMY U
NICUXUYECKOMY 370POBBIO;

MOHMMaHKE IIEHHOCTH NPaBHJ MHAMBUAYAIbHOTO M KOJUIEKTHBHOTO O€30IIaCHOTO MOBEACHHS B CHUTYAIHX,
YTPO’KAIOUINX 3I0POBBIO M )KU3HH JTIOJEH;

OCO3HaHHE MMOCJIECCTBUI U HEMPHUATHSI BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

6) TPYI0BOro BOCHHTAHUA:

TOTOBHOCTB K TPYZly, OCO3HAHHE IIEHHOCTH MacTepCTBa, TpyAOIooue;

TOTOBHOCTh K AKTHBHOM JAEATEIHOCTH TEXHOJOTHUECKOW M COLMAIbHOW HAMpPaBJICHHOCTH, CHOCOOHOCTh
WHUIIUHUPOBATD, IJIAHUPOBATH U CAMOCTOATE/IbHO BBITIOJIHATH TaKyI0 ACATCIbHOCTD,

MHTEpEeC K PasIudIHbIM cepaM mpodeccHoHaIbHON AEATEIBHOCTH, YMEHNE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HH;

7) 3KOJOTHYeCKOro BOCHUTAHUA:

9KOJIOTHYECKH IeecO00pa3Hoe OTHOIICHHE K MPUpPOJE KaK WCTOYHHKY JKM3HM Ha 3emile, OCHOBEe e&
CyIIECTBOBAHHUS;

MIOBBIIIEHHE YPOBHS HKOJIOTHUECKON KYIbTYpPhl: IPHOOPETEHHE OMbITa INITAHUPOBAHUS MTOCTYIIKOB U OIIEHKH UX
BO3MOJKHBIX TIOCIIEJICTBHH [UIsl OKPY>KAIOIEH Cpebl;

0CO3HaHME TII00ATFHOTO XapaKTepa HKOJIOTHYECKUX MPoOIeM U IMyTel UX pelieHus;

CIOCOOHOCTh HCIIONB30BaTh MpHOOpeTaeMble NMPH H3yYeHHH OWOJOTMM 3HAHHWA M yMEHHUS IpPHU pEIIeHUH
npoOJieM, CBSA3aHHBIX C PalMOHAILHBIM IPHPOAOIONIB30BAHUEM (COOJIO/ICHHE TPABUJ ITOBEJICHHS B NPHPOE,
HaIpaBJIeHHBIX Ha COXpPaHEHNE PAaBHOBECHS B SKOCHCTEMaX, OXpaHy BHIOB, 9KOCHUCTEM, Ornocepsl);

AKTUBHOE HENPUATUE JEUCTBUM, MPUHOCALIUMX BpEJ OKPYXalollel INpPUPOAHOM cpele, yMEHHE
MPOTHO3UPOBATh HEOIATONPHUSITHBIC 3KOJIOTHUECKHE IOCIEICTBHS NPEANPUHIMACMbIX ACHCTBUI M IIPEAOTBPAIIATh
UX;

HaJIM4Yue€ pPa3BUTOro0 DJSKOJOTHYCCKOTO MBIIIJICHUA, 9KOJIOTHYECKOM KYyJbTYpbI, OINbITa JACATCIbHOCTU
9KOJOTHYECKOM HalpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA HWMHU B HO3HaBaTeJ’IBHOﬁ, KOMMyHHKaTHBHOfI n
COIIMAIBHON TPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOH AEATETBHOCTH HKOJIOTHUECKON HalpaBJIeHHOCTH;

8) UEeHHOCTH HAYYHOIO MO3HAHUA:

c(hOPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO Pa3BHTHS HAyKH U
OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOI'O Ha JHaiore KyJbTyp, CIHOCOOCTBYIOIIErO OCO3HAaHWIO CBOEr0 MeCTa B
HOJIUKYIbTYPHOM MUDE;

COBEPUICHCTBOBAHUEC SI3BIKOBOM M YUTATEIIHCKOM KYJbTYpPbI KaK CPE€ICTBA BSaHMOHeﬁCTBHH MEXIY JTIOJAbMU U
TMO3HAaHUA MHpa,

NOHMMaHKWEe cHenu(puKy OWOJOTMM KaKk HayKd, OCO3HaHWs €€ ponu B (OPMHUPOBAHMM PalMOHAILHOTO
HaYy4YHOI'0 MbINIJICHUA, CO3MaHUN ICJIOCTHOrO MNPECIACTABJICHUSA 00 OKpYyXKaromeM MHUPE KakK O €AMHCTBE MPUPOIBI,
YelloBeKa M 00IIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pemIeHHH MPOoOJieM COXpaHEHUS MPUPOIHOTO
paBHOBeCHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJISI COBPEMEHHOW LMBHIIM3ALMM: OOECIEYeHHs] HOBOTO YPOBHS
pa3BUTHA MEIWIMHBI, CO3/aHHE IEPCIEKTUBHBIX OWOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh pecypcHBIE MPOOIEMBI
pa3BUTHS YeIOBEYEeCTBa, MOMCKA IyTel BBIX0/1a N3 TII00ABHBIX 3KOJIOTHYECKUX Ipo0IieM U obecrieueH s mepexoia K
YCTOWYHMBOMY Pa3BUTHIO, PalMOHAIBLHOMY MHCIOJIB30BAaHUIO IPHPOAHBIX PECYpcoB U (OPMHPOBAHMIO HOBBIX
CTaH/apTOB )KNU3HU;

3aMHTEPECOBAHHOCTh B MOIYYEHHM OHOJIOTHUECKMX 3HAHMI B LENAX MOBBIMICHUSA OOIMIEH KyIbTypHl,



CCTECTBCHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (PYHKIMOHAIBHON TIPaMOTHOCTH OOYYarOIIMXCs,
hopMupyeMoii mpu u3yueHUH OHOJIOTHY;

MOHUMAaHWE CYIIHOCTH METOJOB ITO3HAHWS, WCIIONB3YeMbIX B ECTECTBCHHBIX HayKaxX, CHOCOOHOCTH
HCIIOJIb30BaTh MOJTYYaeMbIC 3HAHUS JI aHAJIN3a U O0BACHCHHUS SBICHHUNA OKPYXKAIOMIETO MUPA U MPOUCXOISIIUX B HEM
W3MEHCHUM, YMEHHUE JeTaTh 000CHOBAHHbBIC 3aKIIFIOYCHHS Ha OCHOBE HayUHBIX ()aKTOB ¥ UMCIOIUXCS TAHHBIX C IICTHI0
TIOJTY9YEHHUS TOCTOBEPHBIX BEIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIIFHO HCIIONB30BaTh OMOJOTHYECKHE 3HAHMS AJIS PEIICHHs MpoOJieM B pealbHBIX
JKU3HCHHBIX CHTYAaIUAX;

0CO3HaHHE [IEHHOCTH HAyYHOH AEATENFHOCTH, TOTOBHOCTD OCYIIECTBIIITE MIPOSKTHYIO U UCCIIEIOBATEIbCKYIO
JIeSTeTFHOCTh WHAWBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTB M CIIOCOOHOCTBH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY MOTYYCHHUIO
HOBBIX 3HAHUI MO0 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yiabTaThl OCBOCHHUsS ydeOHOro mnpeaMera «bHONOTUs» BKIIOYAIOT: 3HAYUMBIC IS
(hopMHpOBaHUS MUPOBO33PEHUS 00YJAIOMNXCA MEKANCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYIHbIE TTOHSTHS,
OTpaXKaloINe IIEJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHEUU(HUKY METOIOB IIO3HAHUS, MWCIONB3YEMBIX B
€CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, SBICHUE, MPOLECC, CHCTeMa, HAy4HBIH (aKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOIIOAEHUE, H3MEPEHHE, SKCTIEPUMEHT U IPYTHX), YHUBEPCATbHBIE
yueOHbIE aedcTBUS (TO3HABATENbHBIC, KOMMYHHUKAaTHBHBIC, DETyJSITHBHBIC), oOecreunBaromme (popMupoBaHKE
(YyHKIMOHAJIBHOW T'PaMOTHOCTH M COLMAJIbHOW KOMIIETCHIMHM OOYy4aloUIMXCs, CIIOCOOHOCTh OOy4YarouIuxcs
UCIIOJIb30BaTh OCBOCHHBIE MEKANCIUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHBIE YUeOHBIE ICHCTBHS
B II03HABATENLHON U COLIMANBHOM MPaKTHKE.

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS IIPOrpaMMBI CPETHET0 00111ero 00pa30BaHus JODKHBI OTPAaXKaTh:

OgJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH II03HABATEJIBHBIMH A€ CTBUSIMH:

1) 0a3zoBble JIOrHYecKUe AeHCTBHA:

CaMOCTOATENHHO (DOPMYJINPOBATH U aKTYaJIM3UPOBATh IPOOJIEMY, pacCCMaTPUBAThL €€ BCECTOPOHHE;

WCIIONIB30BaTh NPH OCBOEHHM 3HAHUM NMPHUEMBI JOTMYECKOTO MBIIIICHUS (aHanW3a, CHHTE3a, CPaBHEHUS,
ki1accudukanuu, 0000IIeH s1), pACKPBIBATh CMBICI OMOJIOTUYECKHUX TTOHATHI (BBIACIATh UX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh CBSI3H C IPYTUMH HOHATHSIMN);

OTIpeNIeNATh LIeJH JIeATeIbHOCTH, 3a/1aBasi MapaMeTphl M KPUTEPUH UX JOCTIKEHHS, COOTHOCUTH PE3YJIbTaThI
JIESITETIBHOCTH C TTOCTABICHHBIMHU IETISIMH;

MCIIONIb30BaTh OMOJIOrMYECKUE MOHATHS I 00BsSCHEHNS (DaKTOB U SBJICHUH KHBOH MPUPOJIBI;

CTPOUTBD JIOTHUECKHE PacCy>kKACHUS (MHAYKTHBHBIC, IeyKTHBHBIE, [T0 AHAJIOTUH), BEISIBISTH 3aKOHOMEPHOCTH
U IPOTUBOPEUNS B paCCMaTPUBAEMBIX SBJICHUAX, (POPMYIHPOBATH BHIBOJIBI U 3aKITFOUCHHS,;

HOPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA Ul NPEACTABICHUS CYHMIECTBEHHBIX CBS3€H U OTHOLICHWH B
M3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKXKe NPOTHUBOPEYMil pPasHOTO pPOJA, BBISIBICHHBIX B Pa3INYHBIX
MHQOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IJIAH penieHus Ipo0IeMbl ¢ yIETOM aHATIH3a UMEIOIINXCA MaTepHaIbHBIX M HEeMaTepHaIbHbBIX
pecypcos;

BHOCHUTH KOPPEKTHBBI B JESITEIBHOCTH, OIEHHBATH COOTBETCTBHE PE3YJIFTATOB IIEISAM, OLIEHWBATH PHUCKH
MMOCICACTBHUM ACITCIBHOCTH;

KOOPJMHUPOBAaTh W BBINOJHATH Pa0OOTy B YCIOBHSIX PEAIBHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 06a3oBble HCCIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIeTh HaBBIKAMM Y4eOHO-MCCIEOBATEIbCKOW M NPOEKTHOH AeATENbHOCTH, HaBBIKAMH pa3peleHUs
mpo6JeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITIOMCKY METO/OB pEIICHHs MPAaKTHYECKHX 3a/ad,
MPUMEHEHUIO PAa3TMYHBIX METOOB MTO3HAHUS,

WCTIONIb30BaTh Pa3lIUYHbIE BHJIBI ACITEILHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHMSA, €r0 WHTEPIPETAIWH,
npeoOpa3oBaHUI0 M IPUMCHEHUIO B YYCOHBIX CHUTYallHsSX, B TOM YHCJIC IPH CO3AAHUU yYEOHBIX M COIMAIBHBIX
MIPOEKTOB;

(hopMupOBaTh HAYYHBIH THII MBIIUICHWS, BIAJCTh HAYYHON TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHAMHU H



METOJIaMHU;
CTaBUTH U HOPMYIIMPOBATH COOCTBEHHBIE 331241 B 00pa30BaTEILHOM AEATEIBHOCTH M )KU3HEHHBIX CUTYaIHSIX;
BBIABJIATH NIPUYNHHO-CIICACTBCHHBIC CBS3M M aKTyalW3UPOBATh 3a7ady, BBIABHIaTh THIOTE3y €€ PEIICHMS,

HaxXOAMTh apryMEHTBI JUIS J0Ka3aTeIbCTBA CBOMX YTBEPKACHHH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PELICHUS;
aHAIM3UPOBATh IIOJIyYEHHBIE B XOJE pELICHUS 3aJadd pe3yibTaTbl, KPUTHYECKH OLIEHHBaTh WX

JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH LIEJICHANPABICHHBIH IMOUCK MEPEeHOCca CPEACTB U CIIOCOOOB EHCTBUS B MPO(ECCHOHATBHYIO
cpeny;

YMETb IEPECHOCHUTH 3HAHMS B TO3HABATEIBbHYIO U IIPAKTHUECKYIO 00IACTH KU3HEAESITEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0JIacTeif;

BBIJIBUI'aTh HOBBIE HJIEH, Tpe/ularaTh OPUIMHAIIBHBIC MOAXOABI M PEUIeHHs, CTaBUTh NMPOOJIEMBbl M 3a/1a4H,
JOIYCKAFOIIHE allbTePHATHBHBIC PEIICHUSL.

3) pa6ora c undpopmanueii:

OPHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WH(OpManuu (TeKkcTe yd4eOHOTo mocoOusl, HayqHO-TIOMYJIIPHON
IuTepaTtype, OHMOJNIOTHMYECKHMX CIIOBAapsIX M CHPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B IIHTepHeTe),
aHATM3MPOBATh MH(GOPMALMIO PA3IMYHEIX BUIOB M (JOPM NpecTaBICHUS, KDUTHYECKH OLIEHUBATH €€ I0CTOBEPHOCTD
Y HEIIPOTHBOPEUNBOCTD;

(opMynUpoBaTh 3ampochl U NPUMEHSTH pa3iMyHbIE METOIbl IPH IOMCKE M OTOOpe OMOJIOTHUECKOM
nH(popManuy, HeOOXOIUMOM IS BBIOTHEHHUS yUeOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT MCHOJIB30BaHUS MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATH
KyJIbTYpYy aKTHBHOTO HCIIOJIb30BaHUsI PA3JIMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOATENBHO BBHIOMPATh ONTHMAIbHYIO (OpMY IpEACTaBICHUS OHOIOrHYecKod mH(popManuu (CXeMsbl,
rpaduKy, TUarpaMMBbl, TaOJIUIB, PUCYHKH H IPYTOL);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA IPH paboTe ¢ OHONOrnueckoit nHpopManueil: IpUMEHITh
XUMHUYECKHE, (HU3MYECKHe M MaTeMaTHYeCKHe 3HAKM M CHUMBOJIBI, (OpMyIbl, abOpeBHaTypy, HOMEHKIATYpY,
HCTIONB30BaTh U MPe00pa30BhIBATH 3HAKOBO-CHMBOINIECKHE CPEACTBA HATIIAHOCTH;

BJIaJIeTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHl MH(POPMAIMU, HHPOPMAIMOHHOM 6€301aCHOCTH JIMYHOCTH.

OBgJj1aeHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€iiCTBUSIMU:

1) oOmenue:

OCYILIECTBIISITH KOMMYHHKAILIMK BO BCeX cdepax KHU3HU, aKTUBHO Y4acTBOBATh B JMAJOTe WM AMCKYCCHH IO
cyliecTBy oOCykaaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKIEHHS OTHOCHUTEIHHO BBIIOJHEHHS
Ipe/IaraeMoi 3a/aud, yYWTBIBATh HWHTEPECHl M COIJIACOBAHHOCTH IO3MIMI JAPYrMX YYacTHHKOB JIHAJOra MIIH
JIICKYCCHH);

pacrno3HaBaTh HeBepOaJibHbIE CpEICTBA OOLICHUS, TOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, HPEINOCHUIOK
BO3HUKHOBEHHS KOHQUINKTHBIX CUTYyalni, yMEeTh CMAT4aTh KOH(QIUKTHI X BECTH MIEPETOBOPEI;

BJIaJIeTh PA3IMYHBIMH crioco0aMy OOIIEHMS M B3aMMOJCHCTBHSA, IOHMMAaTh HaMEPEHHs IpPYTUX JIIOZEH,
MPOSIBIISITH YBOKUTEIBHOE OTHOILIEHHE K COOECEHUKY M B KOPPEKTHOH (popme HOopMyITMpOBaTh CBOU BO3PaKEHHS;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOUKY 3PEHHMS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl JeSITEIbHOCTD:

MOHMMaTh M HCIOJIb30BATh IMPEUMYIIECTBA KOMAaHIAHOW W WHIUBHIYaIbHOH pabOThl TMpHU pELICHUH
Omostorn4eckoil mpobdjaeMbl, 000CHOBBIBATh HEOOXOIUMOCTH NMPUMEHEHHS TPYNIOBBIX (OPM B3aMMOJCHCTBUS IMPH
pelieHnn y4eOHoH 3a1aum;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JACHCTBUII C y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH KaXKI0TO
YJieHa KOJUICKTHBA,

NPUHAMATh 1IeJIM COBMECTHOM JeSTeNIbHOCTH, OpPraHM30BbIBATh W KOOPAMHHUPOBATH JeHCTBUS 1O eé
JOCTHKEHHUIO: COCTaBJIITh IUIaH JEWCTBHMH, paclpelelsTh poiu ¢ y4éTOM MHEHHH YYacTHHKOB, 0OCYXIaTh
Ppe3yJbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/Ia U KaXKIOTO YYaCTHUKA KOMaH bl B OOLIMH pe3ysbTar Mo pa3padoTaHHBIM
KPHUTEPHSIM;

npejIaraTh HOBBIE NPOEKTHI, OIEHUBATH MIEHU C MO3UIMHM HOBU3HBI, OPUIMHAIBLHOCTH, IPAKTHYECKOM
3HAYUMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3IMYHBIX CUTYaLUsIX, IPOSIBISATE TBOPYECTBO H
BOOOpaXKeHUE, ObITh MHULIUATHBHBIM.

OBJjajeHne yHUBepPCaJbHBIMH PeryIATHBHBIMH AeHCTBUAMU:



1) camoopranmzanusi:

UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHMS ISl BBISBJICHHS MPOOJEM M UX PELICHUS B )KU3HEHHBIX M Y4EOHBIX
CUTYyalHsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHMX 3HAHUH LIEJIEBBIE M CMBICIOBBIE YCTAaHOBKM B CBOUX JECHCTBHSAX H
MOCTYIIKaX 10 OTHOILIEHHIO K XUBON MPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENPHO OCYIIECTBIATh IIO3HABATEIBbHYIO JEATCIBHOCTh, BBIABISTE IPOOJIEMBI, CTaBUTh U
(hopmynrpoBaTh COOCTBEHHBIE 3a/1a91 B 00pa30BaTEIbHON ACATEIHHOCTH U JKU3HEHHBIX CHTYAIHAX;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PELICHUs] MpOOJIEMbI C YY4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOUTEHUH;

JlaBaTh OLIEHKY HOBBIM CHTYalUsM;

pacupATh paMKH y4eOHOTO NpeIMeTa Ha OCHOBE JIMUHBIX NTPEAIOYTEHUI];

JieNiaTh OCO3HAHHBIN BBHIOOD, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHWBATh NPHOOPETEHHBIN OMBIT;

CIoco0CTBOBAaTh (POPMUPOBAHMIO U TIPOSIBICHHUIO IUPOKOH 3PYANIMHN B Pa3HBIX 00JIaCTAX 3HAHHUM, TOCTOSHHO
MOBBIIIATH CBOI 00pPa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHb.

2) caMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHTyalUsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHHBATH COOTBETCTBUE
Pe3yIbTaTOB LIENAM;

BJIaACTh HABBIKAMH MO3HaBaTEIbHOM peq)ﬂeKcym KaK OCO3HaHHUs COBEpLIACMBIX ﬂeﬁCTBHﬁ U MBICIIMTCIIbHBIX
MPOLIECCOB, UX PE3YIBTATOB M OCHOBAHHUH, NCIIOJIB30BATh MPUEMBI pE(DIEKCHH [T OLIEHKH CUTYAINH, BBIOOpa BEPHOTO
peleHus;

YMETH OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATh PEIICHUS 10 UX CHUKCHUIO,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTHUX MIPU aHAIN3E PE3yJbTaTOB AEATENBHOCTH;

3) npuHsATHE CedsI U IPYrUX:

IMpUHHUMAaTh ce651, IIOHUMasA CBOU HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTHX MIPU aHAIN3E PE3yJIbTaTOB AEATENBHOCTH;

MPU3HABATH CBOE MPABO M MPABO IPYTUX HA OMINOKH;

pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP € TIO3UIIUH JPYTOTO YEeJIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

IIpenmertHsle pe3ynbTaTl ocBoeHus mnporpaMMel COO mo Ouomornu Ha 0a30BOM YPOBHE BKIIOYAIOT
cnenupuueckue s yueOHOTo mpeaMera «brosorusy HaydHbIe 3HAHKS, YMEHHSI U CTIOCOOBI IEHCTBHI 10 OCBOCHHUIO,
MHTEPIPETANH U NMpeo0pa3oBaHUIO 3HAHWM, BUABI AEATEIHHOCTH 10 MOIYYCHHIO HOBOTO 3HAHUS M NPHUMEHEHHIO
3HaHMH B PA3IMYHBIX YIEOHBIX CUTYAIUsIX, & TAKXKE B PEaSIbHBIX KU3HEHHBIX CUTYalMsX, CBSI3aHHBIX ¢ Ononorueii. B
MpoTrpaMMe IpeAMETHBIE Pe3yIbTaThl IPECTABIICHBI 110 TOaM 00yUSHHS.

[IpeameTHBIE pe3yibTaThl OCBOEHHs ydeOHOro mnpenmera «buomorus» 6 10 knacce NOMKHBI OTpaXkath:
c(OpPMUPOBAHHOCTh 3HAHWH O MeCTe€ M POJM OHMOJOTMM B CHCTEME HAaydHOTO 3HAHUS E€CTECTBEHHBIX HayK, B
(hOopMHUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHONW KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHUS, O BKIAJE
POCCHICKHX U 3apyOeXHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIMOHAJIBHOW IPAMOTHOCTH YEJIOBEKa st
pelLIeHust )KU3HEHHBIX 33]1ay;

YMEHUE DpPaCKPbIBATh COJACPIKAHUC OMOJIOTMYECKUX TEPMHUHOB U MOHATHI: KU3Hb, KJICTKA, OpTraHU3M,
MeTabomm3M (0OMEH BEmIeCTB M IPEBpAIlICHWE SHEPIHH), TOMEOoCTa3 (CaMOperyisius), YpOBHEBass OpTraHU3aIHs
JKMBBIX CHCTEM, CAMOBOCIIPOM3BeJIeHNE (PENPOIYKINS), HAacIeCTBEHHOCTh, U3MEHYHBOCTh, POCT M PA3BUTHE;

yYMEHHE HU3JaraTb OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpOMOCOMHas, MYTallMOHHAs, LEHTpalbHas JOrMa
MOJIEKYJIsIpHOW O6nonoruwn), 3akoHs! (I'. Mennens, T. Moprana, H. 1. BaBuioBa) u yueHus (o meHTpax MHOT000pasus
U TIPOMCXOXKAEHUS KyJIbTypHBIX pacteHuid H. M. BaBmioa), omnpenensTs rpaHHnbl UX NMPUMEHUMOCTH K >KHBBIM
cucTeMawm;

YMEHUE BJIAACTH METOJaMHW HAYYHOT'O ITO3HAHHA B OMOJIOTHH: Ha6J'I}0)IeHI/Ie U OIMCAHHUC XUBBIX CHCTEM,
IMPpOIECCOB U ﬂBHeHHﬁ, opraHnu3anusa W TMPOBEIACHUEC OMOJIOTHIECKOTO OKCIICPUMEHTA, BBIIABMXCHUE THUIIOTE3BLI,
BBISIBJICHHE 3aBUCHMOCTH MEXJYy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX pe3yJbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB, YMCHHE J€JIaThb BBIBOJABI Ha OCHOBAaHHU ITOJTYUYCHHBIX
Pe3yJbTaToB;

YMEHHE BBIICISATh CYLIECTBEHHBIE NMPU3HAKH BHPYCOB, KJIETOK NPOKAPHOT M JYKAPUOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BELIECTB M IMPEBPALICHUS JHEPIHMU B KIETKE,
(oTocuHTE3a, MIACTHYECKOTO M 3HEPTETHYECKOr0o OOMEHa, XEMOCHHTE3a, MHTO3a, MEH03a, OIIOAOTBOPCHUS,



Pa3MHOXCHUS, MHIMBHUIYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

yYMEHHE NPUMEHSTH IOJyYEHHbIE 3HAHMS JJIsI OOBSICHEHUS OMOJOTMYECKHX IIPOLECCOB M SIBICHUH, IS
MPUHATHUS IPAKTHYECKUX PELICHNH B TIOBCEHEBHOMN JKU3HHM C IENBI0 0OecneyeHns! 0€30IIaCHOCTH CBOETO 3/I0POBbS U
3JI0POBBSI OKPY)KAIOIUX JIIOJeH, COOIOCHNsI HOPM TI'PaMOTHOTO IOBEJICHHSI B OKpYXKalolled NPHPOIHON cpene,
MOHMMaHWE HEOOXOJUMOCTH HCIIOJb30BAaHMS JIOCTHIXKCHUI COBPEMEHHOW OWOJIOTMM ¥ OWOTEXHOJIOTHH s
panMoHAIBLHOTO IPUPOJONOIE30BaHNS;

YMEHHE pelaTh 31eMEHTapHbIE TEHETHUECKHE 3aJadl Ha MOHO- U AUTHOPHIHOE CKPEIINBaHUE, CIEIUICHHOE
HacJeJ0BaHNe, COCTABISITh CXeMbl MOHOTHOPUIHOTO CKPELIMBaHUS JJIS MTPEACKa3aHKs HAacJeJOBaHMS NPU3HAKOB Y
OPTaHHU3MOB;

YMEHHE BHITIOHATE Ja00OpaTOpHBIC W MpaKTHUECKUE PadOTHI, cOOIIONATh MpaBmia Ipu padoTe ¢ y4eOHBIM U
J1a00paTOpPHBIM 000PYI0BaHUEM;

yYMEHHE KPHUTHYECKH OLCHMBAaThb W HWHTEPIPETUPOBAaTh HH(OpMALUio OHOJOTHUECKOTO COJEpKaHHS,
BKJTIOYAOIIYI0 TCEBJOHAYYHBIC 3HAHUS W3 Pa3lINYHBIX MCTOYHHKOB (CPEICTBa MAaccoBOM HMH(pOpMAIMM, HAyIHO-
NOMYJISIPHBIE  MaTepualibl), OSTHYECKUE acleKThl COBPEMEHHBIX HCCIEJOBaHWH B OWOJOTHUH, MEAUIIMHE,
OMOTEXHOJIOTUH;

yYMEHHE c03/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHHS, 000011ast OM0I0THYECKYI0 HHPOPMANNIO
W3 HECKOJBKHX NCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh MOHATHHHBIN anmapaTt OHOIOTHH.

[TpenmeTHble pe3ynbTaThl OCBOCHUs ydeOHoro mpeamera «buonorus» ¢ 11 Kaacce NOIKHBI OTpaXKath:
c(OPMUPOBAHHOCTh 3HAHMH O MeCTe W POJM OHOJIOTMM B CHUCTEME HAyYHOIO 3HAHMSI €CTECTBEHHBIX HAayK, B
(hopMHpOBaHMHE COBPEMEHHOH €CTECTBCHHO-HAYYHOH KapTHHBI MHpa M HAydYHOTO MHPOBO33DEHHS, O BKIAJE
POCCHICKHX M 3apyOeKHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHAJIBHONW I'PAMOTHOCTH YeJIoBeKa JUIs
peLIeHUs )KU3HEHHBIX 33]1ay;

YMEHHE pacKpbIBaTh COJEPKAHHE OWOJOTMUECKMX TEPMHHOB M IOHSTHI: BHI, NOMYJALUS, TCHO(QOHI,
9BOJIOLMS, JABWXKyImMe cuibl ((akTopbl) SBOJIONMH, NPHCIOCOOICHHOCTh OPTaHW3MOB, BHI000pa3OBaHME,
9KOJIOTUUECKHE (DaKTOPBI, IKOCUCTEMA, MPOJYLEHThl, KOHCYMEHTBI, PEAYLEHTbI, LEeNU IHUTaHUS, HKOJOTHYECcKast
mpammia, OuoreoreHos, ouocdepa;

yYMEHHE H3/araTb OHOJIOTHUYECKHE TeopuH (dBomronnoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas TEOPUS
HBOJIIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibiiieBoro cxoacTea K. M. bapa, uepeoBanus ri1aBHbIX HANIPaBICHUH U
nyteir aBomonmn A. H. Ceseprosa, ydenuss o Ouocdepe B. WM. Bepuaackoro), ompenensiTb T'paHULBI WX
MPUMEHUMOCTH K XHBBIM CHCTEMaM;

yMEHHEe BJaJeTh METOJaMU HAyYHOTrO IO3HAHWS B OMOJIOTMHU: HaOJIIOJIEHHE W ONMHCAaHHE XXKMBBIX CHCTEM,
MPOLIECCOB U SIBICHHWH, OpraHu3alys M IMpOBeJeHHE OHOJIOTHYECKOTO SKCIEPUMEHTa, BBIIBIKCHHUE THUIOTE3bI,
BBISBJICHHE 3aBUCHMOCTH MEXIYy HCCIECIyeMbIMH BEIMYMHAMH, OOBSICHCHHE IIONYyYCHHBIX pE3YJbTaToB,
WCIIONIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPHH M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HAa OCHOBAHUH IOJYYEHHBIX
pe3yIbpTaToB;

YMEHHE BBIICIATh CYNIECTBEHHBIC IPU3HAKH CTPOEHMS OMOJOTMYECKHX OOBEKTOB: BHJIOB, IOILYJISIHH,
MPOYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0NEeHO30B M 3KOCHCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOT0 OTOOpa, BHI000pa30BaHUs, IPUCIIOCOOJIEHHOCTH OPraHW3MOB, JCHCTBUS
9KOJIOTMUECKHX (haKTOPOB Ha OPTaHM3MBI, EPEHOCA BEIECTB M MOTOKa YHEPTUH B SKOCHCTEMaxX, aHTPOIOTEHHBIX
W3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOT€OXMMUYECKUX IUKIIOB B Onocgepe;

yMEHHE HPUMEHSTH MOJyYeHHbIe 3HAHUS JUIS OOBSICHEHWS OMOJIOTHYECKHX IPOLIECCOB M SIBJICHUH, s
MPUHSATHUS IPAKTHYECKUX PELICHH B TIOBCEJHEBHOMN JKU3HHM C LIENbIO 00ecredeHus: 0€30MacHOCTH CBOETO 3I0POBbS U
3JI0POBBsI OKPY’KarOLIUX JIIOAEH, COOMIOZEHUs] HOPM TPaMOTHOTO IIOBEJCHUS B OKpYXKarolleld NPHPOIHOH cpene,
NMOHMMaHWE HEOOXOJMMOCTH HCIIOJIBb30BAaHHS JIOCTIDKEHHH COBPEMEHHOW OWOJOTMM Il PalMOHalIbHOTO
MPUPOJIOTIOIB30BAHUS;

yMEHHE pellaTh JIeMEeHTapHbIe OMOJIOTHYECKHE 3a/lauH, COCTABIISATh CXEMbI MIEPEeHOCa BELIECTB U DHEPIHU B
JKocHCcTeMax (LIEIH MUTaHUA);

YMEHHE BBITIONHATH JTa00PaTOPHBIE U MpaKTHYECKUe paboThI, COOMI0IATh MpaBuiIa pu paboTe ¢ yaeOHbIM U
nmabopaTopHEIM 000pyI0BaHUEM;

yMEHHE KPHTHYECKH OLICHMBAaThb W HMHTEPIPETUPOBATH HMH(POPMAIMIO OHOJIOTHYECKOTO COJEpIKaHus,
BKJIIOYAOLIYIO TCEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CPEACTBA MAaccoBOM HMH(pOPMAIMH, HaydHO-
MOy ISIPHBIE MaTEePHaIbl), PACCMAaTPHUBATh INI00ANTBHBIE 3KOIOTHIECKHE IIPOOIIEMBI COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO ITO3HIIHIO;

yYMEHHeE c03/1aBaTh COOCTBEHHBIE TMCEMEHHBIE U YCTHBIE COOOLIEHUsI, 0000111asi OMOJIOrHYeCcKyt0 HHPOPMALHIO
U3 HECKOJIBKHX NCTOYHHKOB, TPAMOTHO HCIOJIb30BATh MMOHATHHHBIN anmapaTt OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJH4ecTBO YACOB DJleKTpoHHbIE (LM(POBbIE)
o0pa3oBaTeIbHbIE PeCYPChI
No HaumeHoBaHHe pa3aesioB U TeM
KonTpoabHsbie I[IpakTHyeckne
n/n MPOrpaMMBbI Bceero
padoThI padoThI
Bubnuoreka IIOK
g bronorns kax nayka 2 0 05 https ://m. edsoo. ru/7f41c292
o 1 0 0 Bbubanoreka [JOK
JKuBEIE CHCTEMBI M MX OpTaHH3aIus https ://m. edsoo. ru/7f41c292
3 XuUMUYECKU# cOCTaB U CTPOCHHE KICTKH 8 1 1 ﬁgggpj?r;eﬁjs%gliu 17§416292
4 6 1 1 bubanoreka [JOK
YKu3HENeATENBHOCTD KIETKH https ://m. edsoo. ru/7f41¢c292
5 Pa3sMHOXeHHE U MHINBHyaIbHOC PA3BUTHE 5 0.25 1 Bu6morexa [IOK
OpraHusMoB https ://m. edsoo. ru/7f41¢c292
6 HacneacTBeHHOCTh M N3BMEHYHUBOCTH 8 1 15 bubnuoreka [JOK
OpraHU3MOB ' https ://m. edsoo. ru/7f41c292
- Cenexiust oprann3mMoB. OCHOBBI 3 0 0 bubnunoreka [JOK
OUOTEXHOJIOTHH https ://m. edsoo. ru/7f41c292
bubnuoreka IIOK
8 Pesepsrioe Bpens ! 0 0 https ://m. edsoo. ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3.25 5
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https://m.edsoo.ru/7f41c292
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11 KIIACC

KosauyecTBo yacoB
Nen/ HaumeHnoBaHue pa3nesnoB u TeM KonTpoabsHsbie IIpakTH4yeckue DJyieKTpoHHbIe (U poBbHIE)
2 MpOrpaMMblI Bcero padoThI padoThI o0pa3oBaTebHbIE pecypchl
Bbubnnorexa [JOK
1 DOBoMOIHOHHAS OHOJIOTHS 9 1.25 1 https://m.edso0.ru/7f41cc74
b Bo3HukHOBEHUE U pa3BUTHE )KU3HU HA 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpyKarolias cpea 5 0.5 1 Bu6miorexa IIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 SKOJIOTMYECKUE CUCTEMBI 9 0.5 0.5 bubmmnorexa [IOK
https://m.edsoo.ru/7f41cc74
bubanoreka [JOK
o PesepHoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
6
7
3
OBUIEE KOJIMYECTBO YACOB I10 TTIPOI'PAMME 34 3.25 3
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IHOYPOYHOE INNTAHUPOBAHMUE

10 KIIACC
KosmyecTBo yacoB DJieKTpoHHbBIEe U (pPOBLHIE
Ne Konrpoabusie | Ilpaktnueckue | JlaTa o0pa3oBaTe/ibHbIE pecypchl
Tema ypoka
n/n Bcero padoTHhI padoThI H3y4YeHHUs
Bubnmoreka IIOK
1 buonorns B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl T03HAHUS )KUBOU IPUPOJIBL.
[paxtraeckas padora Ne 1 «Vcnonb3oBanue Bubnmorexa IIOK
2 1 0.5 i
Pa3IHYHBIX METOJOB IIPH H3YYCHUH https://m.edso00.ru/863e6122
OMOJIOTUYECKUX OOBEKTOBY
3 Buronorndeckue cuCTeMBI, IPOLECCHI I UX 1 Bu6moreka [IOK
H3yUYCHUE https://m.edso0.ru/863e6564
4 XHUMHYECKUH COCTaB KJICTKU. Boaa u 1 bubanoreka [JOK
MUHEPaJIbHBIC COJH https://m.edso0.ru/863e674e
Bubnmoreka IIOK
5 Benku. CoctaB u cTpoeHHe OCITKOB 1 https://m.eds00.ru/863e6b72
®depMeHTHI — OHOJIOTHYECKNE KaTaTU3aTOPhI. Bus 10K
noIoTEKA
6 Jlaboparopuasi pabora Ne 1 «M3y4enue 1 0.5 https://m.eds00.ru/863e6b72
KaTaJIMTUUECKON akKTUBHOCTH (pepMeHTOB (Ha
NpUMEpEe aMMJIa3bl UIIK KaTalla3bl)»
7 1 bubnunoreka [JOK
VrieBosL. JIHIIIb! https://m.eds00.ru/863e6870
8 1 Bubnnoreka IJOK
Hyki1enHoBble KucaoTsl. AT® https://m.edso00.ru/863e6d5c
9 HcTopust 1 METOJIBI U3yYEHHUST KIIETKH. 1 Bubmoreka [IOK
KteTounas Teopus https://m.edsoo.ru/863e6e88
10 KJieTka Kak 1esloCcTHas )KUBast CHCTeMa 1
11 CrpoeHne 3yKapHOTHIECKOH KIETKH. 1 05 Bu6mmoreka [JOK

JlaGoparopnas pabota Ne 2 «M3ydenne

https://m.edsoo.ru/863e6f0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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CTPOEHUS KJIETOK PACTeHUH, )KUBOTHBIX,
rpubOB 1 GaKTEPUIl IMOJT MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMUCaHUE»

https://m.edso0.ru/863e716¢

12 bubnuoteka HOK]
O6MeH BEIeCTB UM METab0IH3M https://m.edso0.ru/863e766¢
13 Bbubnaunoreka [JOK
dotocuHTe3. XEMOCHHTES https://m.edso0.ru/863e7c98
14 Bubnuoreka IIOK
DHepreTHecKHii 06MeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KJIETKH. J[eeHne KiIeTKu. Eu6 LIOK
nbnuoreka
15 Muro3s. JlabopaTopHas padota Ne 3 0.5 https://m.edsoo.ru/863e7dcd
«HaOmoieHne MUTO3a B KJIETKaxX KOHUMKA
KOpEIlKa JyKa Ha TOTOBBIX MUKPOIpEIapaTax»
16 Buocunres 6enka. Peakiys MaTpu4HOro Bu6moreka [IOK
CHHTE3a https://m.edso00.ru/863e796e
17 Bubnmoreka IIOK
Tpancnsanus — OHOCHHTE3 OeNKa https://m.edsoo.ru/863e796e
18 bubnuoreka I[IOK
Hekserounbie GOPMBI KU3HH — BHPYCHI https://m.edsoo.ru/863e7540
bubnuoreka I[IOK
19 DopMBbI pasMHOKEHHs OPTaHN3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 bubnuoreka IIOK
Meiio3 https://m.edsoo.ru/863e7f4a
O0pa3oBaHue U pa3BUTHE MOJOBBIX KIIETOK.
OmronorBopenue. JlaboparopHast padbora Ne 4 Bubmmorexa [IOK
21 0.5 .
«3y4eHune CTPOCHHUS TOJIOBBIX KJIIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MHUKPOIIPEIIapaTax»
29 Bbutnuoreka IIOK
WHauBUIyaTbHOE Pa3BUTHE OPTaHU3MOB https://m.edso00.ru/863e8436
23 I'eneTnka — Hayka 0 HacJI€ACTBEHHOCTH U bubmuorexa IIOK

HU3MCHYHBOCTH

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e716c
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24 3aKOHOMEPHOCTH HaCJIe0BaHUs IPU3HAKOB. 1 Bubmuoreka [ITOK
MOHOTHOPHIHOE CKpEIUBAHUE https://m.edso0.ru/863e8878

o5 JuruOpumHoe ckpemyBaHue. 3aKoH 1 Bu6miorexa [IOK
HE3aBHCHMOI'0 HACJIEJOBAHUS [IPU3HAKOB https://m.edsoo0.ru/863e89a4
CrennieHHOE HaclIeJOBaHUE TTPH3HAKOB.

JlabopatopHnas pabota Ne 5 «M3yuenne

26 patopra p 6 i 1 05 Bubmmorexa IIOK
PE3YJILTATOB MOHOTHOPHAHOTO 1 ' https://m.eds00.ru/863e8c60
JUTHOPUIHOTO CKPEUTUBAHUS Y APO30(UIIBI HA
TOTOBBIX MHKpPOTIpErapaTax»

7 I'eneruka nona. HacnenoBanue npusHaKkos, 1 Bu6moreka IJOK
CIICTUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
WzmenunBocTh. HeHacnencTBeHHAS

’ ;3M6HIII/IBOCTL. J;)a(iopaTopHail pabora Ne 6. . o5 Bumiorexa LIOK

K .
3y4eHHe MOAN(PHUKALMOHHON N3MEHYHBOCTH, https://m.edso0.ru/863e8efe
MOCTPOSHHE BAPHAIIMOHHOTO Psijia U
BapUALlMOHHOU KpUBO»

29 HacneacTtBenHast ”3MEHYHUBOCTb. 1 05 bubnuoreka [JOK
Jlabopartophas pabota Ne 7. «AHanmu3 MyTaIiii ' https://m.edsoo.ru/863e8efe
y Jp030(HIIbl HA TOTOBBIX MUKPOIIPENapaTax»

30 [eHEeTHKA YeIoBEKa 1 bubuorexa TIOK

https://m.edso0.ru/863e8d78
PesepBHrlit ypok. O6o01IeHHE 110 TEMe

31 «HacnencTBeHHOCTh 1 U3MEHYHBOCTD 1
OpPTraHU3MOBY»

32 Cestexuus Kak HayKa U IpOLECC 1 bubmmotreka [IOK

https://m.edsoo0.ru/863e9214

33 Metopl U JOCTHKEHUS CEEKLUUA PACTEHUN U 1 Bu6suoreka IIOK
’KHBOTHBIX https://m.edso0.ru/863e9214

34 BHOTEeXHONIOrHs KAaK OTPACIib IPOU3BOJCTBA 1 Bubmoreka [IOK

https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoJjimuecTBO 4acoB

DJieKTpoHHbIe HU(POBbIE

Ne KourpoabHbie IIpakTnyeckue Jara o0pa3zoBaTesIbHbIE PeCypChl
Tema ypoka
n/n Bcero padoThI padoThI H3y4YeHHUsI
1 DBOJIIOLHSA U METOBI €€ U3yIEHUS 1 Bu6mmorexa IIOK
https://m.edsoo.ru/863ea20e
5 HWcropust pa3BuTHS IpENCTaBICHHH 00 1 Bu6miorexa [IOK
9BOJTIOLUH https://m.edso0.ru/863e9570
3 MHUKpPOIBOTIOLUS 1 Bubmmorexa [IOK
https://m.edsoo.ru/863e9cle
[omymsamus Kak >JeMeHTapHas SIMHAIA BHIA
4 u 3Bosmroniuu. JlaboparopHas padota Ne 1 1 05 Bubnuorexa IIOK
«CpaBHeHHE BUIOB 110 MOP(OTOTHIECKOMY ' https://m.edso00.ru/863e99c6
KPUTEPHIO)»
5 JiBmxy1ue cuibl (NieMeHTapHbIe (PakToOpbI) 1 bubnuoteka HOK|
SBOJTIOIUH https://m.edsoo.ru/863e9da4
. bubnuoreka [IOK
6 EcrectBeHHbIl 0TOOP U €ro GOpMBbI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl SBOIONUY: IPUCIIOCOOICHHOCTh
, j)]p%aHmMos " BH%oo6p;3c;Bagne. . o5 Bubsorexa [IOK
abopatopras pabota A2 = « analfne ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHTEJILHOTO XapaKkTepa
8 HanpasneHus u myTH MaKpO3BOIIOLNAN 1 bubmmorexa LHOK
https://m.edsoo.ru/863e9cle
9 Heo0paTuMOCTh 3BOJTOIHH 1
10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
HA3y4YEHUs
11 I'unoTe3bl NPOUCXOXKACHUS )KU3HU Ha 3eMIie 1 bubamorexa LOK
P A https://m.edsoo.ru/863ea5a6
12 Pa3Burue xu3HN Ha 3eMIIe TI0 3paM U 1 Bu6mmoreka [JOK

neproiamMm

https://m.edsoo.ru/863eaébe
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OCHOBHBIE 3Talbl YBOTIONUH PACTUTEIHLHOTO U
®uBOTHOTO Mupa. [IpakTiueckas padora Ne 1

Bubnuoreka IJOK

13 «3y4eHne UCKOIAeMBIX OCTATKOB PACTCHHIL U 05 https://m.edsoo.ru/863ea8hc
KHUBOTHBIX B KOJUICKIIHAX)
14 CoBpeMeHHas CHUCTEMa OPraHMYECKOro MUpa Bubmmorexa IOK
https://m.edsoo.ru/863ea48e
15 DBOITIOIHNS YeIOBeKa (AHTPOIIOTEHE3) Bubmorexa LOK
https://m.edsoo.ru/863eac2c
16 Bubnuoreka IIOK
JIBrKyIIre chibl ((aKTOpbl) aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH HBOJIOIUU YEJIOBEKa
18 YenoBeyeckre packl ¥ MIPUPOIHBIE aAaNTaALIH BuGnnorexa [JOK
4eJI0BEKA https://m.edsoo.ru/863eaea2
PeseprHblil ypok. O6001ICHHE IO TEME
19 «BO3HUKHOBEHNUE U PA3BUTHE KU3HU Ha
3emie»
20 DKOoIIOTHs KaK HayKa
21 Cpenbl 0OOUTaHUS U SKOJOTHYECKHE (haKTOPBI Butmmorexa [IOK
https://m.edsoo.ru/863eafec
Aobnortnueckue pakropsr. JlaboparopHast
pabota Ne 3. «Mopddonorudeckue
99 0COOEHHOCTH pacTEeHUH U3 pa3HBIX MECT 05 Bubmmorexa [IOK
o6utanusy. JlaGoparopHas pabora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieyca»
23 Buotnyeckue $hakTopst Bubsmorexa IIOK
https://m.edso0.ru/863eb348
DKOJIOrMYECKUE XapAKTEPUCTUKH MOIYJISIINH.
24 ITpaktuaeckas padora Ne 2 «I[Togcuér 05
TUTOTHOCTH TIOMYJISIINIA Pa3HBIX BHIOB
pacTeHuii»
25 Coo01ecTBa OpraHu3MoB — OUOLIEHO3 bubuorexa TIOK

https://m.edsoo.ru/863eb46a
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26 1 Bbubnanoreka [JOK
DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.edso0.ru/863eb46a
o SCHOBHLIG noKa3aTenn 31<oc1/éCTe1:4m. . Butmorexa LIOK
KoJorHueckue nupamuabl. CBoicTBa https://m.edso0.ru/863eb5fa
skocucteM. CyKieccust
28 [IpupogHBIe SKOCHCTEMBI 1
29 AHTpONOreHHbIE SKOCHCTEMBI 1
30 Bbuocdepa — rmobansHas sKocUcTEMA 3EMITH 1 Bu6morexa IIOK
https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOCHEPHI 1 Bu6miorexa LIOK
https://m.edsoo.ru/863ebd16
32 YenoedecTBo B Orocdepe 3emin 1
33 CocyliecTBOBaHHE MPUPOJIBI U YEJIOBEUECTBA 1 Bu6morexa IIOK
https://m.edsoo.ru/863ebale
34 Pe3zepBHbIil ypok. O000LIICHUE TEMBI 1
«Co00111ecTBa 1 3KOJIOTUIECKHE CHCTEMBD)
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 25



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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https://m.edsoo.ru/863eba1e

YYEBHO-METO/NYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA ¢ Buosnorus, 10 knacc/ [Taceunuk B.B.,
Kamenckwuit A.A., PyorioB A.M. u npyrue /Tlox pexn. Ilaceunnka B.B., AknionepHOe 061ecTBo «31aTenscTBO
«IIpocBereHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyoros A.M. u npyrue /Tlon pen. [Taceunuka B.B.,

AKHI/IOHepHOG 06IlI€CTBO «H3maTenbcTBO ((HpOCBeIHeHI/Ie))

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
INaceunuk, I1IBeroB: buonorus. O6mas ouonorus 10-11 knaccel. MeToaudyeckoe mocobue k yu. B. B.

[Taceuynnka. Beptukans. ®I'OC

IMUP®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCbBI CETU HHTEPHET
http://www.sbio.info

http://fcior.edu.ru
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