





HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY JJISl OTIpeAeNICHUs OX0A0B K OPMHUPOBAHUIO COJIEPKaHUs yueOHOTO IpeIMeTa
«buonorus» cocraBwm: koHenTyansHbie osoxkeHus @I'OC COO o B3anMo00yCIIOBICHHOCTH IEJIEH, COACpKAHMSI, PE3yJIbTATOB O0YUCHUS U
TpeOOBaHMIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX IeNIAX U MPUHIIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeanero obmiero oopazoBanus B Poccuiickoit @enepannu, a Takke NOJI0KEHU 0 crenuduke 61onoruu, e€ 3Ha4eHuH B MO3HAHUN JKUBOM MPUPOJIBI U
o0ecrnevyeHnH CyIeCTBOBaHHS YeI0BeYecKoro obmectsa. CormacHO Ha3BaHHBIM MOJIO0XKEHHUSIM, ONPEIeICHb OCHOBHBIE (DYHKIIUU MPOTPaMMBI 1O
OHMOJIOTHH U e€ CTPYKTYpa.

[Iporpamma o Guosioruu Aa€T mpescTaBiIeHHE O LEesAX, 00 o0meil ctpaTternn o0yueHus, BOCIUTAHUS U Pa3BUTHSI 00YYarOIIUXCS CPEICTBAMU
yuebHoro npenmeta «buosnorusy, onpeaesnser o0s3aTeIbHOE PEIMETHOE COJIEPKAHNE, €TO CTPYKTYPY, paclpeieeHue 1Mo pa3esiaM U TeMaM,
PEKOMEHIYEMYIO MOCIIEI0BATENIHOCT U3YUEHHS Y4eOHOT0 MaTepuaia ¢ y4ETOM MEeXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKU
00pa30BaTeNLHOIO MPOLECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroIXCsl.

B nporpamme 1mo OMOJIOTHN TaKXKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H MPEJIMETHBIM PE3yJIbTaTaM
o0OydeHus B GOpMUPOBAHUM OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIHLHON JeATENIbHOCTH/Y4eOHbIX AeMCTBHI 00yJarOIUXCs 0 OCBOGHHUIO COIEP KaHUS
OMOJIOTHYECKOTO 00pa30BAHMUS.

B nporpamme mo 6uosorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIAIT PEEMCTBEHHOCTH B M3yYCHUH OWOJIOTHH, OJ1aroiapsi 4emMy B
HEeH MpoCcMaTpUBaETCsl HAMPABIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (JOPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OPUEHTAINI JTUIHOCTH, SKOJIOTUYECKOTO MBITIUICHHSI, IPEJICTABIICHUH O 3JJ0POBOM 00pa3e KU3HHU U OEPE)KHBIM OTHOIIICHUEM K OKPYIKaIOIIeH
npupoaHoi cpeze. [loaTomy Hapsiay ¢ U3yueHHEM O0IIeONOIOTHIECKUX TEOPUH, a TAK)KE 3HAHUHN O CTPOSHHUH JKUBBIX CUCTEM PA3HOTO paHTa U
CYIIHOCTH OCHOBHBIX ITPOTEKAIONIUX B HUX MPOIIECCOB B IPOTPaMME 1O OMOJIOTHH Y/IeJICHO BHUMAaHUE UCTIOJIb30BAHUIO MMOTYUYEHHBIX 3HAaHUH B
MTOBCETHEBHOM JKM3HU ISl pEIICHUS IPUKJIAIHBIX 33]1a4, B TOM YHUCIIe: MPO(QUIAKTUKHA HACIEICTBEHHBIX 3a00JIeBaHUI UyeIoBeKa, MEIUKO-
TFeHETUYECKOT0 KOHCYIbTUPOBaHUsI, 000CHOBaHMSI KOJIOTHUECKH 11€JIeCO00pa3HOT0 MOBEICHUS B OKpPY KaOIel IPUPOIHON cpejie, aHaIn3a BIUSHUS
X035MCTBEHHOU JI€ATEIbHOCTH YEJIOBEKA Ha COCTOSTHUE IPUPOAHBIX U UICKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHOMN
HaIpaBJIEHHOCTH yuyeOHOTro npeaMeTa « buonorus» mpoJuKTOBaHO HEOOXOAMMOCThIO 00€CTICUeHHUs YCIOBHM JIJIsl PEIICHHSI OJTHOM M3 aKTyalbHBIX
3a/1a4 MKOJIBHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTOpas mpenonaraet GopMUpOBaHHE Y 00YUAIOIINXCsl CIOCOOHOCTH aIaliTUPOBATHCS K
W3MEHEHUSIM TUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpAa.

buonorus Ha ypoBHe cpeqHero odmiero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT popMUpoBaHUE Y 00yUaIOIUXCS TPEACTABICHUI O
Hay4HOM KapTHUHE MHUpa, paclIMpseT U 0000IIaeT 3HaHUS O )KUBOM MPUPOJE, €€ OTINUUTEIbHBIX PU3HAKaX — YPOBHEBOM OpPraHU3allvy U 3BOJIIOLUH,



CO3/1aéT yCJIOBUS MJIsI: TTIO3HAHHWA 3aKOHOB JKUBOM npupoanl, (I)OpMI/IpOBaHI/IFI (I)YHKHHOHaHBHOﬁ T'paMOTHOCTH, HABBIKOB 3JOPOBOTO U 0€30I1aCHOTIO
06pa3a KHU3HH, OKOJOTHYCCKOI'O MBIIIJICHHA, HEHHOCTHOT'O OTHOIICHUSA K JKUBO npupoac U 4YCJIOBEKY.

Bonbiioe 3HaueHne OUOIOTHs UMEET TaKXkKe JUIsl pEIIeHUs BOCITUTATEIbHBIX M Pa3BUBAIOIIMX 3a]1a4 CPeIHEro oOIiero oopa3oBaHus, ColUaIn3aun
oOyuaromuxcs. M3yuenne 6uonoruu odecrnednBaeT yCiaoBus st OpMUPOBaHUS HHTEIIEKTYIbHBIX, KOMMYHUKAITMOHHBIX U HHPOPMALIMOHHBIX
HABBIKOB, 3CTETUUYECKON KYJIbTYpPbI, CIIOCOOCTBYET MHTErpAllii OMOJIOTUYECKUX 3HAHUM ¢ MPEICTaBICHUSIMH U3 IPYTUX yUEeOHBIX MPEAMETOB, B
YacTHOCTH, (PU3UKH, XUMUH U Teorpaduu. HazBaHHbBIE MOIOKEHHS O MpeIHa3HAYeHUH Y4eOHOro npeaMeTa « Buosorus coCcTaBUIu OCHOBY JUIS
orpezieNieHus MOX0J0B K 0TOOPY U CTPYKTYPUPOBAHUIO €r0 COJIEPKaHus, MPEACTABIEHHOTO B MPOTrpaMMe 10 OUOJIOTHH.

OT10o0p coxepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH ¢ MO3ULUHN KYJIbTYPOCOOOPA3HOIO MOX0/1a, B COOTBETCTBUU C
KOTOpBIM 00ydJaromuecs JOJKHbI OCBOUThH 3HAHUS M YMEHUS, 3HAaUUMBbIE /17151 GOPMUPOBaHUS 00U KYJIbTYpBbI, ONPEAEIISONNe aIeKBaTHOE
MIOBEJICHHUE YEJIOBEKA B OKPY KaIOLIeH NPUPOAHOI cpeie, BOCTpeOOBaHHbBIE B TOBCEIHEBHOMN JKU3HU U MPaKTHUYECKON AedrenbHocTu. Ocoboe MecTo B
9TOW CUCTEME 3HAHHUM 3aHMMAIOT 3JIEMEHTHI COJEPKaHUs, KOTOPbIE CITy’KaT OCHOBOM JUIsl pOPMHUPOBAHUS NPEICTABICHUN O COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOW KapTHHE MHpa U IEHHOCTHBIX OPHEHTAIUSX JINYHOCTH, CIIOCOOCTBYIOIMIMX T'YMaHU3AI[MH OMOJIOTHYECKOro 00pa3oBaHMsL.

CrpykTypHupoBaHHe coiepKaHusl ydeOHOro MaTepHrala B IporpaMme 1Mo OMOJIOTHH OCYIIECTBICHO C YYETOM IPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIUYUTEIBHBIX 0COOEHHOCTSX KMBOU MIPUPOJIBI, O €€ YPOBHEBOI OpraHu3aliy U 3BOJIIOIUH. B COOTBETCTBUU € 3TUM B CTPYKTYpE y4eOHOTO
npenMera «buoaorusy BblAEIEHBI CIEAYIOUINE CoAepKaTeIbHble TMHUM: «bronorus kak Hayka. MeToipl Hay4yHOT0 MO3HaHUA», «KieTka kak
Ouonorudeckas cucremay, «Opranu3m Kak Ouosorudeckas cucreMay, «Crucrema 1 MHOrooOpa3ue OpraHndeckoro MUpay, « IBOIIOLHS )KUBOI
MPUPOABD, « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.

Henp usyuenus yuebnoro npeamera «bruonorusp» Ha 6a30BOM YpOBHE — OBJIaIcHHE 00yYalOIIMMUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHATBHON
OpraHU3aIMK KHUBBIX CUCTEM PA3HOTO paHra 1 MpHoOpeTeHne YMEHUI UCTIONIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX AEUCTBUI B OTHOILIEHMH O0BEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3INUHbIX KU3HEHHBIX MPOOIeM.

I[OCTI/I}KCHI/IC OCJIN U3YUCHHA yqe6H0r0 npeamMcTa «buonorus» Ha 6a30BOM YPOBHE o0ecIeunBaeTcs PCUICHUEM CIICAYIOINNX 3aJ1aq:

OCBOCHME 00YYaIOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKaIIX
OCHOBOI1 JI1s1 pOPMUPOBAHUS IPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHpPA, O METOJ]aX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3uu U
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allii, BHIAAIOIIUXCSA OTKPBITHAX U COBPEMEHHBIX UCCIIEOBAaHUIX B OMOJIOTHH;

q)OpMI/IpOBaHI/Ie y 06yqa}01111/1xcsl MMO3HABATCJIbHBIX, MHTCJUICKTYAJIbHBIX U TBOPUCCKUX CII0OCOOHOCTEH B Mponecce aHaJin3a JaHHBIX O MYTAX PA3BUTHA B
ouoaoruu HAayYHBbIX B3IJIAA0B, H,Z[eﬁ U NOAXO0J0B K U3YUYCHHUIO KUBBIX CUCTCM PA3HOT'O YPOBHSA OpraHU3alluu;

CTaHOBJICHUE Y 00YyYaIOUMXCs 00ILEeH KYIbTYpPbl, QYHKIIMOHAIBHONW I'PAaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLEHUBATD SIBJICHUS OKPYIKAIOIIETO
MUpAa )KUBOI NPHUPOJIbl HA OCHOBAHUM 3HAHUH U OMNbITA, OTYYEHHBIX IPU U3Y4EHUU OUOJIOTHH;



(I)OpMI/IpOBaHI/Ie y 06yqa}omnxcsl YMeHI/IfI HIUTIOCTPUPOBATHL 3HAUCHUC OMOJOrHYECKUX 3HAHMI B HpaKTHqCCKOﬁ ACATCIBHOCTH YCJIOBCKA, PA3BUTHUU
COBPEMCHHBIX MEAULIMHCKHUX TEXHOJIOTHH U anO6HOTeXHOHOFHﬁ;

BOCITUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEIIOBEKOM KHBOU MPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOACHUS
ATUYECKUX HOPM TPU MPOBEICHUH OMOIOTUYECKUX UCCIICTIOBAHUM;

OCO3HaHHE LIEHHOCTU OMOJIOrMYECKUX 3HAHUH JIJIs TOBBIIIEHUS YPOBHS KOJOTHYECKOU KyJIbTYPBI, AJ1s1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHUH B MTOBCEIHEBHOM KH3HHU /IS OLIEHKH MOCIECTBUI CBOCH JEATEIBHOCTH 110 OTHOLICHUIO K
OKpy’Karomiel cpezie, COOCTBEHHOMY 3710pOBbI0, 000CHOBAaHHE M COOIIOJCHUE Mep NPO(MIAKTHKY 3a00JICBaHUH.

B cucreme cpeanero obmero oopazoBanus «buosiorusy, uzydaemas Ha 6a30BOM ypOBHE, ABIIIETCS 003aT€IbHBIM YU€OHBIM MTPEIMETOM, BXOIALINM B
COCTaB MpeaMeTHOM obacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

Jlnst u3ydenusi Ouosaoruu Ha 6a30BOM YpOBHE CpeHEro ol1iero oopazoBanus orBoautes 68 yacon: B 10 kimacce — 34 yaca (1 yac B Hepento), B 11
kiacce — 34 vaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka.

buosnorus xak Hayka. CBsi3b OM0JIOTUH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HayKaMu, (pruinocoduel, STUKON, 3CTETUKON U
npaBoM. Posib 6uosioruu B popMHUpOBaHUH COBPEMEHHOM HayuyHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHUECKUX HayK.

MeTo/1bI TO3HAHUS )KUBOW IPUPOIBI (HAOIIOICHUE, SKCTICPUMEHT, OTICAHNEe, U3MEPCHHE, KIIaCCU(PUKAIUS, MOJCIIUPOBAHHE, CTATHCTUYCCKAS
00paboTKa JTaHHBIX).

JdemMoncTpanum:
[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon nu @. Kpuk.
Tabmuiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:



[IpaxkTuueckas padota Ne 1. «Mcnonb30BaHHE pa3IUUHBIX METOJIOB MPH N3YYEHUN OMOJIOTMUYECKUX OOBEKTOBY.
Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIUSA.
XKusble cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus 6uoaoruu. OTianune )KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IbL.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHU OPTaHU3AIMH OMOCUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBINA, OPraHU3MECHHBIH,
MOMYJISIIHOHHO-BUIOBOM, YKOCUCTEMHBIH (OMOTeOIeHOTHYECKHIA), OMOC(EPHBII.

JdemoHncTpaumnu:

Ta6muib! U cxembl: «OCHOBHBIC MPU3HAKH KU3HU», « Y POBHH OpPTaHU3AIUHN KUBOW TIPUPOIBD».

O6opynoBanue: Moaens Momnekybl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKU. XUMHUUYECKUE DJIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Bo/1a 1 MUHEpaJIbHbIE BEILIECTBA.
OyHKIMH BOBI U MUHEPATbHBIX BEIIECTB B KiIeTke. [logaepkanne ocMoTuieckoro 0ananca.

benku. CocTaB u cTpoeHUe 0EITKOB. AMUHOKHCIIOTHI — MOHOMEPHI OeTKOB. HezaMeHnMble 1 3aMEHUMBIC aMHHOKHCIOTHI. AMHUHOKHCIOTHBIH COCTAB.
VPpOBHH CTPYKTYPBI OSITKOBOM MOJICKYJIBI (IEpBUYHASI, BTOPUYHAS, TPETUYHASL U YETBEPTUYHASI CTPYKTypa). XMMUUECKHE CBOWCTBA OCIIKOB.
Bbuonornveckue pyHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue kartanuzatopsl. CTpoeHue GpepMeHTa: akTUBHBIN LIeHTp, cyOcTpaTHas cnenupuyHocts. KopepmenTsl. BuTaMuHbI.
OTtnuunst GepMEHTOB OT HEOPraHMYECKUX KaTaIn3aTOPOB.

VYrneBobl: MOHOCaxapuabl (TIrOK03a, pr003a U e30Kcupru003a), Aucaxapuasl (caxaposa, JaKTo3a) U moJiucaxapuabl (Kpaxma, TIIMKOTEH,
eJUTE0II03a). bruonoruueckue GpyHKIUN YTIEBOIOB.

Junuasl: Tpuraunepusl, pochonunuasl, crepousisl. I'unpodunsao-runpodoOHsle cBoicTBa. buonornueckue pyHkuuu iunuaoB. CpaBHEHHE
YTJIEBOJOB, OCJIKOB M JINIHUOB KaK HICTOYHUKOB SHEPTUH.

Hyxunennossie kucnotsl: JIHK u PHK. HykneoTtusl — MoHOMEpBI Hyki1enHOBBIX KucinoT. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynxiun PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIHN.

Huronorus — Hayka o kietke. Kinetounast Teopus — nmpumep B3auMOJEHCTBUS Uel U (aKTOB B HAYYHOM MO3HAHUH. METOIbl N3YUEeHHUSI KIETKH.



Knetka kak mesnocTHas xwuBas cuctema. OOIme Npu3HaKky KIETOK: 3aMKHYTasi Hapy»Hast MemOpana, MmosekyJbl JJHK kak renetndeckuii anmapar,
chcTeMa cUHTE3a Oeka.

Tumel KIETOK: dyKapuOTHYECKast U pokapuotrdeckas. OCOOCHHOCTH CTPOCHHUS MPOKAPUOTHIECKOM KiIeTKU. KieTounas crenka 6akrepuii. CTpoeHne
9YKapUOTHUYECKOH KIIeTKH. OCHOBHBIE OTIMYUS PACTHTEIBHOM, )KUBOTHON M IPUOHOI KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAJIUKC, uX ¢pyHKiuu. [InazmMaTtuueckas memOpaHa, €€ cBoicTBa U (QyHKIUH.
Hutomnasma u e€ opranousl. OiHoMeMOpaHHble opranouabl kietku: J1IC, annapat ['onbaxku, au3ocoMsl. [TonmyaBTOHOMHBIE OpraHOUABI KJIETKU:
MUTOXOHJIpUH, IIacTuibl. [Iponcxoxaenne MUTOXoHIpuit u ractu. Buasl mnactua. HememOpaHnHble opraHOUIbl KJIETKU: pUOOCOMBI, KJIIETOUHBIH
LIEHTP, LICHTPHUOJIH, PECHUYKH, KI'YTUKU. DyHKIIMY OPraHOUI0B KIETKHU. BKiroueHus.

Snpo — peryasTopHslii neHTp KieTku. CTpoeHue spa: saepHast 000J109Ka, Kapuoria3Ma, XpOMaThH, SAPIIIKO. XPOMOCOMEI.

TpaHCcHOpT BENIECTB B KIIETKE.

JdemoncTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.
Juarpammsl: «PacripenesieHrne XuMAYECKUX 2JIEMEHTOB B HEXXUBOM NpUpoie», «Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOJEY.

Tabmuist u cxemsl: «I[leprognueckas Tabina XUMHYECKUX 3JIEMEHTOBY», « CTpoeHne MOJIEKYJIbI BOJbD», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI
6enka», «Ctpoenue pepmenray, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyinst AT®», «CTpoeHne 5yKapuoTHIECKO# KieTKu», «CTpoeHue
JKUBOTHOM KJIETKN», « CTPOCHUE PACTUTEIbHOU KIETKN», « CTpPOCHUE TPOKAPUOTUYECKOUN KIETKNY, « CTPOCHUE sA/Ipa KIETKW», « Y TJIEBOIbI»,
«JInmuaeny.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pY0BaHUE I IPOBEACHUS HAOIIOACHUM, N3MEPEHH, IKCIIEPUMEHTOB, MUKPOIIpenapaThl paCTUTEIbHBIX,
KHUBOTHBIX U OaKTE€pHUATBbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKHE PAdOThI:
JlabopaTtopHas padota Ne 1. «3yueHune KaTaquTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha TPUMEPE aMIJIa3bl WU KaTalashbl)».

JlaboparopHas padota Ne 2. «M3yueHne cTpoeHus KIETOK PACTEHHM, )KUBOTHBIX U OaKTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u ux
OTIHICaHUEY.

Tema 4. ’KuznenesiTeJbHOCTh KJIETKH.



OOMeH BelecTB, UK MeTa00IU3M. ACCUMUIISIINS (TTACTUYECKUN OOMEH) U JUCCUMUIIALNS (SHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO
mporecca Metabosm3ma. Poib 3aKOHOB COXpaHEHHUS BEMIECTB M SHEPTUU B IOHUMAaHUU MeTaboJIm3Ma.

Tunel oOMeHa BemecTB: aBTOTPOPHBIN U reTepoTpodHBIA. POk (hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHUN SHEPTHH B KIICTKE.

dotocunte3. CBeroBas u TeMHOBast (pa3bl porocunTesa. Peakuuu Gorocunresa. IpdekTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a /ISl )KU3HU Ha
3emiie. Bnusinue ycnoBuil cpebl Ha JOTOCHHTE3 U CIIOCOOBI MOBBILIEHUSI €T0 TPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOoCHHTE3. XGMOCHHTGSI/Ipy}OH_[I/Ie 6aKTepI/II/I. 3HadueHNE XeMOCHHTE3a JJI J)KU3HH Ha 3emie.

DOHepreTuyeckuii 0OMeH B KiieTKe. Paciiernienne BemecTs, BblJIeIEHUE U aKKyMYJIMPOBAHNE SHEPTUH B KIIETKE. DTalbl YHEPTeTHUECKOr0 0OMeHa.
I'mukonus. bpoxenue u ero Buabl. Kucnopoanoe okucienue, Win kKieTodHoe apixanue. OkuciaurensHoe hochopunrpoBanue. IPpGeKTHBHOCTh
SHEPreTUYeCcKOro 0OMeHa.

Peakuumn matpuynoro cuntesa. ['enernueckas naopmanus u JJHK. Peann3zanus renernueckoid mHGOpManuu B KiieTke. [ eHeTHIeCKnit KO ¥ €ro
cBoiicTBa. Tpanckpunuus — Mmatpuunblii cuate3 PHK. Tpancnsanus — Guocuntes Genka. Jrtansl Tpa”casaiuu. KonupoBanue aMMHOKUCIOT. Poib
pubocom B OmocuHTE3€E OEInKa.

Hexnerounsie popmel sxu3uu — Bupychl. Mctopust otkpsitus BupycoB (. Y. UBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KMBOTHBIX U YEJIOBEKA, BbI3bIBa€MbIe BUpycamu. Bupyc nMmmynoneduiura yenosexka (BUY) — Bo3Oynutens
CII1Ia. OGpaTHast TpaHCKpHUIIIUS, peBepTa3a U uHTerpasa. [Ipodunakruka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHMIA.

JdemoncTpanum:
[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuib! 1 cxemsl: « Tunel nuranusy, «MeTtaboauzmy», « MUTOXOHIPUS», « DIHEPTETUIECKUM 00MEH», «XioporutacT», «DotocuHTesy, «CTpoeHune
JHK», «Ctpoenue 1 pyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit koay», «Bupycem, «bakrepuodarm», « CTpoeHHe U KU3HESHHBIN
uuka Bupyca CIINa, 6akrepuodara», «Pennmukanus JJHK».

O6opynoBanue: moaenu-anminkanuu «Y apoerue JJHK u tpanckpunimsn», «bruocunres 6enka», « CTpoeHHe KIETKN», MoJenb cTpyKTypsl JJHK.
Tema S. PasMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTounsrii UK, WK )KU3HEHHBIN UK KieTkn. MaTepdasza u muto3. [Iporeccsl, mporekaromniue B nuaTepdasze. Pemmnkanus — peakiys MaTpUIHOTO
cuntesa JIHK. Ctpoenne xpomocomM. XpoMOCOMHBIN HA0OOp — KapUOTHUI. J{UTIITOMIHBIN U TalIOUIHBIA XPOMOCOMHBIE HAOOPHI. X POMATH/IBI.
[uronornyeckre OCHOBBI Pa3MHOKEHUS U UHJIUBUIYaJIbHOTO Pa3BUTHUS OPTAHU3MOB.

Henenue knetku — muto3. Craauu mutosa. [Ipoieccel, mpoucxoasuiye Ha pa3HbIX CTAAUSAX MUTO3a. BHOIOrnyecKkuii CMbICII MUTO3a.



[Iporpammupyemas rudesb KJIeTKH — arlonTo3.

@DopMBI pa3MHOKEHHUSI OPTraHU3MOB: 0ECIONI0e U MOJI0BOE. BUIbI Oeconoro pa3MHOKEHUS: JelIeHHue Ha/IBOE, TOYKOBAHUE OJHO- M MHOTOKJICTOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. MIcKyccTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €0 3HAUYEHHUE JIJIS CENIEKIINU.

ITonoBoe Pa3MHOKCHHE, €TO OTIINYUA OT 0ecIooro.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasaimume Ha ctaausax Meiosa. Ilosenenue xpomocom B Merio3e. Kpoccunrosep. buosnoruueckuii cMbIci U
3Ha4YeHue Meio3a.

I"ameTorenes — nporecc 06pa3oBaHus MOJTOBBIX KJIETOK Y )KUBOTHBIX. [10/10BBIE jk€J1e3bl: CEMEHHUKHU U AMYHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — FaMeT (CepMaTo30U/l, sIIeKIeTKa) — criepMaToreHes u oBorenes. OcoO0eHHOCTH CTPOEHUS SHIEKIETOK U CIIEPMAaTO30MI0B.
Onnonorsopenue. [laprenorenes.

NuauBuayanbHOE pa3BUTHE (OHTOT€HE3). OMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHes3). DTanbl SMOPHUOHATIBLHOTO Pa3BUTHUS Y TO3BOHOYHBIX )KMBOTHBIX:
npoOieHue, racTpyssiuus, opraHoreres. [TocramOpronansHOe pa3BuTue. TUIBI TOCTIMOPHOHATIBHOTO PA3BUTHS: IPSIMOE, HEMPSIMOE (JIMYMHOYHOE).
Bnusiaue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOIO PACTEHHUSI: CTPOCHUE CEMEHU, CTaIUN PAa3BUTHSL.
JdemoncTpamum:

Tabmuie! u cxembl: «POPMBI pa3MHOKEHUS OPTaHU3MOBY, «/[BOIHOE OMII0I0TBOPEHHE Y IBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHHUE
pacteHuit», «/lenenue kiaeTku 6akrepuit», « CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHre XpoMocoMby, «KieTounsrit iukim», «Pemmukarus JTHK,
«Muros», «Meio3», «IIpsmoe n HenpsAMoe pa3BUTHE», «['aMeTorenes y MIIEKOIUTAIOUINX U YeTI0BeKay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opyaoBaHue: MUKPOCKOI, MUKpoTpenapaThl «CriepMaTo301 16l MIICKOTTUTAIONIETOY, « SIHIeKIIeTKa MIIEKOMUTAIOIIEeT0», «Kaprokunes B kiieTkax
KOpeIllKa TyKa», MarHUTHas MoJieb-anrinkanus «/lenenue knetku», moaens JJHK, Moxens meTadazHnoit XxpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHE PAdOThI:
JlabopaTtopHas padota Ne 3. «Habmrogenue MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpErapaTaxy.
JlaboparopHas pabota Ne 4. «M3yueHune cTpOeHHUS MOJOBBIX KIETOK HAa TOTOBBIX MUKpPOIpENapaTaxy.

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.



[Ipenmer u 3a1aun reHeTUKU. MlcTopust pa3BuTHs FreHETUKU. Poib HUTONOrMN M SMOPHOJIOTMH B CTAHOBJIEHUH FeHETUKU. BKiag poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETUKU. METO/ bl TeHETHKH (THOPUIO0IOTHYECKHH, ITUTOT€HETHYECKUH, MOJIEKYJISIPHO-TeHeTHIeCKni ). OCHOBHBIE
TEHETUYECKUE MOHATUSA. [ eHeTHUUecKas CUMBOJIMKA, UCIIONIb3yEeMas B CXEMax CKPEIMBaHU.

3aKOHOMEPHOCTH HACJIeIOBaHUS IPU3HAKOB, yCTaHOBIEHHBIE [ . Mennenem. MOHOTHOpUIHOE CKpelMBaHue. 3aKOH eIMHO00Pa3us THOPUIOB IEPBOTO
nokosneHus. [IpaBuno noMmuHUpOBaHMs. 3aKOH pacuIeIuIeHHs NpU3HakoB. [ unoresa unctoTel ramer. [oHOE M HENMOJIHOE JOMUHUPOBAHHUE.

I[I/IFI/I6pI/IIlH06 CKpCIIUBAaHHC. 3aK0H HE3aBUCUMOI'O HacJICAOBaHUs ITPU3HAKOB. HI/ITOFGHCTI/I‘-ICCKI/IG OCHOBBI I[I/IFI/I6pI/I,Z[HOl"O CKpCLIUBaHU.
AHanmI/Iponmee CKpCIIMBaHHUC. Hcmons3oBanne AHAIIM3UPYIOMICTO CKPCIIUBAHUA IJIsL OIPECACIICHUA TCHOTHUIIA ocoou.

CHeHHeHHOC HACJICJOBAHUC ITPU3HAKOB. Pa6ota T. MopraHa 110 COCIVICHHOMY HACJICAOBAHHIO I'CHOB. HapymeHHe CHCIIJICHUA I'CHOB B pE3YyJIbTATC
KpOCCHHTOBECpaA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'eneTuka momna. XpOMOCOMHOG OIIPpEACIICHUC I10JIa. AYTOCOMLI H ITIOJIOBBIC XPOMOCOMBI. I'omoramMeTHbIe U TSTCPOTraMCTHBIC OPTaHU3MBI.
Hacnenopanue MIPHU3HAKOB, CHCIIJICHHBIX C IMOJIOM.

W3menunBocTh. Buibl ©I3MEHUNBOCTH: HEHACTIEICTBEHHAS U HaclieZCTBeHHAsl. Posb cpesibl B HEHACIeICTBEHHON U3MEHUYUBOCTH. XapaKTepUCTHUKA
MOJIU(UKAITIOHHON U3MEHYMBOCTH. BaprannoHHbIi psii 1 BapuannoHHas kpusas. Hopma peakiuu npusHaka. KogmuecTBeHHbIE U KaU€CTBEHHbIE
MIPU3HAKK U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHOW M3MEHYUBOCTH.

HacnenctBenHast, Wiy reHOTUIIMYECKAs, UI3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHUYHUBOCTh. Mel03 1 M0JI0BOM MPOLIECC — OCHOBA KOMOMHATUBHOM
M3MeHYMBOCTH. MyTannonHast usmMmeHunBocTh. Kitaccuukanust MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUUMHBI MyTalUi.
MyTtareHnHsle (pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HacseAcTBeHHOU n3meHunBocty H. M. BaBusosa.

BHG}II[CpHaH HaCJICACTBCHHOCTh U U3MCHYUBOCTD.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl TCHETHUKU YEJIOBEKA: TCHEATOTHYECKUH, OJIM3HEIIOBBIN, IUTOTCHETHUYECKUH,
OMOXMMHUYECKUN, MOJIEKYJISIpHO-TeHeTHUecKuid. COBpEMEHHOE OIpe/IelIeHHe TeHOTUIIA: TOJTHOTeHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM
yucie ¢ nomotibio [M[P-ananuza. HacnencrBennsie 3a001eBaHus YeIOBEKA: TeHHbIE 00JIe3HHU, 00JIE3HU C HACIIEACTBEHHOU MPeIpacioioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTuyecKkue U reHepaTuBHbIe MyTalui. CTBOJIOBBIE KIETKHU. [[pUHIIUTIBI 3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH,
HpO(l)I/IJ'IaKTI/IKI/I U JIEYEHHUS TEHETUUECKUX OOJIE3HEH. MGJII/IKO-FGHCTI/I‘ICCKOG KOHCYJIbTUPOBAHHC. 3Hayenue MGHHHHHCKOﬁ T'CHCTUKU B
MPEeIOTBPALEHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpaumnu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBuios.



Tabmuis! u cxembl: « MOHOTHOPHIHOE CKPEUTUBAHUE U €T0 IIUTOTEHETHUECKass OCHOBa», «3aKOH PACILEIUICHHS U €r0 IUTOTeHeTUYECKas OCHOBAY,
«3aK0H YHUCTOTHI TaMeT», «JIurudpuaHoe cKkpemuBanue, «L [uTonorndaeckine OCHOBBI TUTHOPUIHOTO CKPEIUBaHUs», «Meio3y, «B3anmoaelicTere
aJIeTIbHBIX TEHOBY, «[ e HeTHUeCcKue KapThl paCTEHUH, )KUBOTHBIX U YeJIOBEKa», «l eHeTrKa nojay, «3aKOHOMEPHOCTH HACJIEI0BAHMS, CLIETUIEHHOTO C
moJiom», «KaproTHIbl 4eoBeKa 1 )KUBOTHBIX», « BUIBI H3MEHUIUBOCTHY, «Moau(uKalmoHHass N3MEHUYUBOCTEY, «HaciaenoBanue pesyc-pakropay,
«'eHeTuka rpynn KpoBu», «MyTalliOHHAss U3MEHYUBOCTh.

Ob6opynoBanue: Moaenu-anuIMKanuu « MoHOTHOpUIHOE CKpeluBaHuey», «HemonHnoe foMuHUpOBaHue», «AurudpunHoe ckpeumBanuey, «Ilepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTtipenapat «Jlpo3oduia» (HopMa, myTaruu ¢opMbl KPBUIBEB M OKPACKH Tea), Tepoapuii «['opox moceBHON.

JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U JUTHUOPHUTHOTO CKPEUTUBAHUS Y APO30(UIBI Ha TOTOBBIX
MUKpOIpenapaTax.

JlaboparopHas pabota Ne 6. «M3yueHne Moau(pUKAIIMOHHON N3MEHYHBOCTH, IIOCTPOSHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOI.
JlaboparopHas padota Ne 7. «AHanu3 MmyTauuil y 1po30¢uibl Ha TOTOBBIX MUKpOIIpEnapaTax.

[Ipaktrueckas padota Ne 2. «CocTaBieHHE ¥ aHAJIU3 POJAOCIOBHBIX YETIOBEKa.

Tema 7. Cenexnusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Tporecc. 3aposkKJIeHne CeNeKIH U jomectukanus. Yuenue H. M. BaBuioBa o neHTpax mpoHCXO0XKACHUS 1 MHOT000pa3ust
KyJbTYPHBIX pacTCHUN. LIEeHTpBI MPOMCX0KAEHUS NTOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIe METO/IbI CeNleKMU. MacCOBBIN U MHMBHIyaJIbHBINA OTOOPHI B CEJIEKIINU PACTEHUI U KHUBOTHBIX. OIIeHKa SKCTEphepa.
bnuskoponcTBeHHOE ckpenrBaHue — MHOpuAUHT. Yncras auHust. CKpelllnBaHue YUCThIX JIMHUN. ['eTeposuc, unu rudpuanas cuia. HepoacrsenHoe
CKpelBaHue — ayTopuaunr. OTnanéHHas rudpuanzanus 1 e€ ycnexu. VIcKyCCTBeHHBIH MyTareHes3  MojiyuyeHHe MOJUIIon10B. JlocTrxkeHus
CEJIEKLIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHoorus Kak orpacib Mpou3BoacTBa. ['eHHas nHxeHepus. Jtarbl co3aanus pekomounHanTHou [JHK u Tpancrennsix oprannsmos. Knetounas
nHxeHepus. Kierounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHHUE pacTeHUH. KiIIoHMpOBaHUE BBICOKONPOAYKTUBHBIX CEIbCKOXO03IHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKUE U dTHYecKre podiaembl. [MO — reHeTndecku MOAUGUIIUPOBAHHBIC OPTaHU3MBI.

JeMoHcTpauuu:

IToptpersr: H. U. BaBuinos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.



Tabnuue! u cxemsl: kKapTa «L{eHTpBI MPOMCXOXKAECHUS 1 MHOT00Opa3us KyJIbTYPHBIX pacTeHUI», «I1opobl JOMaIIHUX )KUBOTHBIX», «CopTa
KyJBTYpHBIX pacTeHuil», «OTnanénnas ruopuanzanusy, «Padorer akagemuka M. @. UBanoBay, «llomumnonans», « OOBEKTH OMOTEXHOIOTUNY,
«KrneTouyHsle KyJabTypbl U KJIOHUpOBaHHUE», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBanue: MyJISDKU TUIOJI0B U KOPHEIUIOAOB TUKUX (JOPM U KYJIBTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKoX03siCTBEHHbBIE PACTECHHS.
JlaGopaTopHble U NpaKkTHYeCcKHe PadoThI:

Okckypenst «OCHOBHbBIE METO/IbI M JOCTHXKEHUS CEJIEKIMM PACTEHUH U )KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIIMIO, INIEMEHHYIO (epMy,
COPTOUCTIBITATENIBHBIA YUaCTOK, B TEIUIMYHOE XO3SHCTBO, Ta00PAaTOPHIO arpOyHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBOJIOIUOHHAA OUOJOTHA.

[IpeanochlIku BOSHUKHOBEHHMSI BOJIIOIIMOHHON TEOPUU. DBOJIOIIMOHHAS TEOPHUS U €€ MeCTO B OMOI0oTHH. BiusiHUe SBOTIONMOHHON TEOPUH Ha
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CBugerenbcTBa BOTIOLMHU. [1aeoHTOIOrMUECKHUE: TOCIEA0BATENbHOCTD ITOSIBICHUS BUIOB B [1aJIEOHTOJIOTNYECKOH JIETOIUCH, IIEPEXOAHbIE (DOPMBI.
buoreorpaduyeckue: cxoacTBO U paznuuue GayH 1 GIop MaTEpUKOB U OCTPOBOB.

9M6pI/IOJ'IOFI/ILIeCKI/Ie: CXOJCTBA U pa3jIndunid 3M6pI/IOHOB Pa3HbIX BUAOB ITIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/Ie: T'OMOJIOI'MYHBIC, aHAJIOTUYHBIC,
PYAMMEHTapHBIC OPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH 1 OCHOBHBIX METa0OIMYECKHX ITyTeH
y BCEX OPTaHU3MOB.

OpomtonnonHas teopus Y. Jlapsuna. [Ipeanocsiiky BO3HUKHOBEHUS JapBUHU3MA. JIBIDKYIIME CHIIBI IBOJIIOLMHU BUAOB 10 JlapBuHY (M30BITOUHOE
pa3MHOXKEHHE TIPU OrPAaHUUEHHOCTH PECYPCOB, HEOIpeIeIEHHAs! U3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas treopus 3Bosmonuu (CTO) u e€ 0OCHOBHbIE MOJIO0KEHUS.
Muxpossosronust. [Tomynsanus kak e1uHULA BUAA U SBOJIIOLINH.

JBmxytnue cuibl (hakToOpbl) SBOMIONHUH BUIOB B pUpoe. MyTallMOHHBINA MPOLecC 1 KOMOWHATUBHAS HU3MEHYMBOCTD. [l0MynainoHHbIE BOJIHBI U
npeiid reroB. M3omauust u Murpausi.



EctectBennbIit 0TOOp — HanpaBIstoui GpakTop Botonnun. DopMbl €CTECTBEHHOTO 0TOOpA.

[TpucnocobIeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3BoJtouH. [IpuMeps! npucnocobieHuii y opranu3mMoB. ApoMop(ho3bl U MIM0ATATITAIHH.
Bun u Bunood6pazosanue. Kpurepun Buma. OcHoBHBIE (hOPMBI BUI000pa30BaHUs: TeOrpaduIecKoe, IKOJIOTHIECKOE.

Maxkposomtorusi. DopMbl 3BOTIONUE: GUIeTHYEeCKasi, IMBEPreHTHAs, KOHBEpreHTHasl, apaienbHas. HeoOpaTuMocTh SBOMIOIHH.
[IpoucxoxaeHne oT HeCIIeUATM3UPOBAHHBIX NpeKoB. [Iporpeccupyromias cnenuanu3anus. AJAaNTABHAS paldallus.

JdemoHcTpaumuu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens, @. Mroiep, A. H. CeBepuos.

Tabmuis! u cxeMbl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiey, «3apoIbIIIN MTO3BOHOYHBIX KHUBOTHBIX)», « ApXEonTepuKcey, «Dopmbl 60pHOLI 32
cymecTBoBaHuey», «EcTecTBeHHBIN 0TOOP», « MHOTOOOpa3ue COPTOB pacTeHHiD», « MHOTr00Opasue mopo i KUBOTHBIXY, «[lomymsaiuny, « MyTaronHas
M3MEHUYUBOCTHY, «ApoMopdo3b», «anoaganranumny, «O0mas nereHepaius», «/{BrKyIine cuiibl 3Boroiuny, «Kapra-cxema Mapuipyra
nyrtermectsus Y. [lapsunay, «bopr0da 3a cymectBoBaHue», «II[pucnoco0ieHHOCTs OpraHu3MoBy, «I eorpadudeckoe BHI000pa3oBaHue,
«DKOJIOTHYECKOe BUI000pa30BaHUE.

Ob6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACKH, HA0OP IJIOZ0B U ceMsiH, KoJuteKuus «[IpuMepsl 3aiuTHBIX TpUCIoco0IeHni
y JKUBOTHBIX», MOZieTb « OCHOBHBIE HAIPaBJICHUS 3BOJIIOLUNY, 00bEMHAs MoAeIb « CTpOSHHE TOJIOBHOI'O MO3ra II03BOHOYHBIX ).

buoreorpaduyeckas kapta Mupa, kojuiekuus «PopmMbl COXpaHHOCTH UCKOIAEMBIX )KUBOTHBIX M pacTeHHi», Mosienb anuinkanus «Ilepekpéct
XPOMOCOMY, BIayKHBIE TIpeniapaTsl «PazButue Hacekomoroy, «Pa3Burue msarymkm», MUKporpenapar «/po3zodunay (Hopma, MmyTanuu GOpMbl KPELIEEB
U OKpacKH Tena).

JlaGopaTopHble M IpaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaboparopHas padota Ne 2. «Omnurcanue NprucrnocoOIeHHOCTH OpraHi3Ma U €€ OTHOCUTEIILHOTO XapaKkTepay.
Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU HA 3emJie.

JloHayuHbIe MPECTaBICHUS O 3apOKICHUH KU3HU. HaydHble runmoTe3bl BO3HUKHOBEHUS KM3HU Ha 3emiie: abUOreHe3 U MaHCIIepMusi. XUMHUUYecKast
ABOIONMSI. AOGMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTANIbHOE OATBEPKICHIE XUMUYECKON IBOIIOLIUH.
HavaneHbie sTansl Ononorudeckoi spomonuu. [ 'unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHUE TIPOTOKIICTKH.
[IepBble kneTKkH U UX 3BONIOIUSA. DOPMUPOBAHUE OCHOBHBIX T'PYMI )KUBBIX OPraHU3MOB.



PasButue xu3Hu Ha 3emiie 1o spaM u nepuoaaM. Karapxeit. Apxeiickas u npotepo3oiickas 3pbl. [1aneo3oiickas spa u e€ nepuoipl: KeMOpUHCKUil,
OPJIOBUKCKHI, CHITypPUHUCKUI, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30lickas 3pa U €€ MepHoJibl: TPUACOBBIN, FOPCKUM, METOBOIA.
Kaitno3oiickas spa u e€ nepuojbl: ajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa U Te0JIOTHIECKUX MporieccoB. OCHOBHBIE 3TAIbl BOIOINN PACTUTEIBHOTO U KHUBOTHOTO MHpa. ApoMop( 036l Y paCTCHUNA U
KUBOTHBIX. [TosiBlIEeHME, pacBET U BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHn4eCKOro Mrpa Kak OTpa>KCHUEC 3BOJIFOIIUU. OCHOBHBIC CHCTEMATHUYCCKHE T'pyHIibl OpraHu3MoOB.

SBOJHOIII/ISI YCI0BCKa. AHTpOHOJIOFI/IH KaK HayKa. Pazputne HpeIICTaBHGHI/Iﬁ O NPOUCXOKICHUHN YCIIOBCKA. MGTOI[H HN3YUCHUA aHTPOIIOICHE3A.
CXO,I[CTBa H pasjinuus 4€JI0BCKA U ) KUBOTHBIX. CucremMaTHyecKoe IT0JI0KEHHE YEJIOBEKA.

JBxyuue cuibl ((hakTopsl) aHTpornorenesa. HacneacTBeHHast ©3MEHYUBOCTD U €CTECTBEHHBIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 JKU3HU, U3TOTOBJICHUE
OpyZIuii TPyZQa, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaJJUM U BETBH IBOJIIOLIUH YEJIOBEKA: aBCTPAJIONUTEKH, YernoBek ymenblil, UenoBek npsMoxoasauyii, YenoBek HeanaepTanbcKuil, YenoBek
pa3yMHBbIiA. Haxoku MCKOMTaeMBIX OCTaTKOB, BPEMsI CYIIECTBOBAaHUS, 001aCTh pacpOCTPaHEHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUIHAS (€Bpa3uiickas), HETpo-aBCTPaJIOnIHAs (SKBATOpHAIbHAS), MOHTOJIOU THAS (a3HaTCKO-
amepuKaHcKas). YepTrl mprucnoco0IeHHOCTH MPEACTaBUTENCH YeTOBEUECKUX Pac K YCIOBUAM CyIlecTBOBaHUA. EquHCTBO yenoBeueckux pac. Kpuruka
pacuzma.

Jdemoncrpanum:
[Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Ta6muib! u cxembl: «Bo3aukHOBeHHEe COTHEYHOM cHCTeMBI», «PazBuTne oprannueckoro Mupay, «PacturenbHas kineTkay, « KUBOTHas KIETKa,
«IIpokapuornyeckas kinerkay», «COBpeMEeHHas CICTeMa OPraHU4eCKOro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUSI YETIOBEKA U
YEeJI0BEKOOOPa3HBIX 00€3bsiH», « OCHOBHBIC MECTa MAJICOHTOJIOTHUYECKUX HAXOJA0K MPEIKOB COBPEMEHHOTO YEIOBEKaY, «IpeBHEHIIINE IO,
«JlpeBHue monn», «llepBbie cCOBpeMEHHBIE JI0IN», «UelI0BeUeCKHe pacbh».

O6opynoBanue: myisku «IIpoucxoxienne yenoBeka» (OIOCTBHI aBCTPATIONUTEKA, MUTEKAHTPOTA, HEaHIepTaiblla, KPOMaHbOHIIA), CIICTIKU WU
M300paKeHUs] KAMEHHBIX OPY/IUil TEpBOOBITHOTO YelloBeKa (KaMHU-UOMIephl, pyOuia, ckpebia), reoXpoHoJoruueckas Tadnuia, konekuus «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:



[IpakTuyeckas padora Ne 1. «M3ydyeHne HCKONaeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUSAX).
OKcKypcus «DBOJIIOLNS OpraHMYECKOro MUpa Ha 3eMJie» (B ECTECTBEHHO-HAYUYHBIN WIIM KpAaeBEUECKUM My3eil).
Tema 3. OpranusMbl 4 OKpY KaOLIas cpeaa.

DKoI0orus Kak HayKa. 33,[[3‘11/1 " Ppa3ZiCiibl 9KOJIOTUM. MeTOI[BI OKOJIOTHYCCKHUX HCCJ'ICI[OB&HPIIZ. DKOJIOTHYECKOE MHPOBO33PCHHUEC COBPECMCHHOI'O
YCJIO0BCKaA.

Cpem)l o0uTaHuA OpTraHMU3MOB: BOJHAsA, HA3CMHO-BO3yIIIHAA, TIOYBECHHAA, BHYTPHUOPraHU3MCHHAA.

Dkonoruyeckue Gaxkropsl. Kinaccubukarnms 3koIoruueckux GakropoB: abHOTHUECKHE, OHOTHUYSCKHE M aHTPOIOreHHbIe. J[efCTBHE SKOIOTHUSCKHUX
(hakTOpOB HA OPTAHU3MBL.

AOGuoTtnieckue (HakTophl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTonepuoausm. [Ipucnocobiennst Opranu3MoB K IEHCTBHIO aOMOTUYECKHUX (DAKTOPOB.
buonornueckue puTMsl.

bruotnueckue hakropsl. Buapl OMOTHYECKUX B3aMMOACHUCTBHUI: KOHKYPEHIIHS, XUITHHYECTBO, CHMOMO03 U ero ¢opmbl. [Tapasutusm, koomneparus,
MYTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHNYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe OMOTHYECKUX B3auMOJICHCTBUN TSt
CYILLIECTBOBaHMsI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XapPaKTCPUCTHKHU IMOITYJIAIUH. OCHOBHBIE TTOKa3aTeIN MOMmyJIIuU: YUCIICHHOCTD, IINIOTHOCTh, POXKAAEMOCTE, CMCPTHOCTD, ITPUPOCT,
MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOMYJIAINHA U ec perysanus.

JdemoHcTpauuu:
[Toptpetsr: A. I'ym6onbar, K. @. Pynse, D. ['ekkens.

Tabnuue! u cxemsl: kKapta «IIpupoausie 3061 3emiun», «Cpenbl 00UTaHUsS OpraHu3MoBy, «Poroneproan3m», «llomynsanum», «3aKOHOMEPHOCTH poCcTa
YHUCIIEHHOCTH MOMYJISIUK UHDY30pun-Ty Penbkn», «[lunessie nenm».

JlaGopaTtopHble U NpaKTH4YeCcKHe padoThI:

JIaGopatopnas padota Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.
JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISIIINI pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo011ecTBA M YKOJOTHYeCKHE CHCTEMBI.



Coo011ecTBO opranu3mMoB — 6uoreHo3. CTpyKTyphl OMOLIeH03a: BUIOBAsI, TPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-nomunantel. CBsizu B
OHolLEHO3E.

Dkojorudeckue cucteMsl (3xocucteMsbl). [lonstue 00 sxocucreme u 6uoreoneHoze. OyHKIIMOHATbHBIE KOMIOHEHTHI SKOCUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBOpoT BEIIECTB U MOTOK YHEPTUH B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) ypOBHU dKOCUCTEMBI. [TUIeBbIC TIeNH 1
cetd. OCHOBHBIE NTOKA3aTENIN SKOCUCTEMBI: OroMacca, MPOIYKIUsI. DKOJIOTHYECKHE TUPAMUIbL: TPOIYKIMH, YUCIEHHOCTH, bromMacchl. CBOMCTBA
9KOCUCTEM: YCTOWYMBOCTD, CAMOPETYIISIIMSL, pazBuTue. CyKIeccus.

IIpupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO MJIM ITMPOKOIMCTBEHHOIO JIeca.
AHTpONOTeHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pO03KOCHCTEMBL. bronornueckoe u X03sHCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpa3zue kak pakTop ycroiiunBocTu s3kocucteM. CoxpaHeHre OHMOIOTHYecKoro pa3Hooopasus Ha 3emIe.

Yuenne B. U. Bepranckoro o 6uocdepe. I'panuiisl, cocraB u ctpykrypa 6mochepst. XKuBoe BemecTBo u ero pyHkimn. OcobeHHOCTH Onocdepsl Kak
ri100abHOM SKOCHCTEMBI. [IlMHaMuYeckoe paBHOBecHe U o0OpaTHas cBsi3b B Onochepe.

KpyroBopoTs! BemecTB 1 OMOre0OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTh Onocdeprbl. OCHOBHBIE OMOMBI CYIIIH.
YenoeyecTBo B Onocepe 3emin. AHTPOIIOTEHHBIE H3MEHEHHsI B Onocdepe. [1odanpHbIe SKOIOTHYecKre MPOOIEeMEL.

CocymiecTBOBaHME IPUPOJIBI U YeoBedecTBa. CoxpaHeHHe OMOopa3HO0Opa3us Kak OCHOBA ycTOHUUBOCTH Onochepsl. OCHOBA pallMOHAIHLHOTO
yIpaBJIeHUs IPUPOIHBIMU PECYPCAMHU U UX MCIIONB30BaHKE. JJocTHKeHNsI OMOIOTHH U OXpaHa MPHPO/IBL.

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

Tabmuie! u cxemsl: «[lummessie enu», «buoreHo3: cocta u CTpyKTypay, «lIpupoausie coobmecTBay, «Llenu nmuranusy», « IKoJorudecKast
nupamuiay, «brocdepa u yenoBex», « IKOCUCTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMa XBOMHOTO Jiecay, « BHoIeH03 BoToéMay, « ATPOIICHO3Y,
«IIpuMepHbIe aHTPOTIOT€HHBIE BO3ACHCTBUS HA IPUPOIY», « BaskHel e HCTOUHUKH 3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX BO», «[louBa — BaxHeas
cocTagistomas ouochepsn», «DakTopsl nerpananuu mousy, «[lapaukoBeiit 3¢ GexT, «PakTOphl paAMOaKTUBHOTO 3arpsi3HeHUs onochepb», «Oommas
CTpyKTypa 6uocheps», «PacnpocTpanenue xxu3Hu B Ouocdeper, «O30HOBEIHN 3kpaH 6nocheps», «KpyroBopot yriaepoaa B 6uochepe», «Kpyrosopot
a30Ta B TIPUPOJICY.

Ob6opynoBanue: Moaenb-anmiankanus « Tunuanele 6MOIIeHO3b», repbapuil «PacTuTtenbHble cooliiecTBay, Koyekuu «buonenosy, «Bpeaurenu
BOKHEHIIINX CEITbCKOXO3AUCTBEHHBIX KYJIBTYP», TepOapru M KOJUIEKIIUH PACTEHUH 1 )KUBOTHBIX, MPUHAIEKAIINE K PA3HBIM KOJIOTHYECKUM TPyTIIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit denepannn, n300paxKeHns: OXpaHsIeMbIX BUIOB PACTCHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 BUOJIOI' M HA BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O
OBPA30OBAHUMA

Cornacno ®I'OC COO, ycTaHaBIMBarOTCA TpeOOBAaHUS K pe3yJibTaTaM OCBOCHUS 00yUarOIIUMUCS IPOrPaMM CPEeIHEro 001ero oopa3oBaHus:
JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType TUUHOCTHBIX Pe3yIbTaTOB OCBOEHUS MpeameTa «bruonorus» BeIIEICHbI CIEAYIONME COCTABIISIONINE: OCO3HAHNE 00yYaroIUMHUCS
POCCUICKOMN Ipa)KJaHCKON MAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIETICHUI0, HATMYME MOTUBAIUU K
00y4eHHnI0 OMOJIOTHY, LIeJICHANPAaBICHHOE PAa3BUTHE BHYTPEHHHUX YO€KIEHNUH JINYHOCTH HA OCHOBE KJIFOUEBBIX LIEGHHOCTEN U UICTOPUUECKUX TPAIULIMMA
pa3BUTUS OMOJIOTUIECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYArOIINXCSI PYKOBOJICTBOBATHLCS B CBOCH JESATEIILHOCTH IEHHOCTHO-CMBICIIOBEIMU
YCTaHOBKAaMHM, IPUCYIIMMH CUCTEME OMOJIOTMYECKOT0 00pa30BaHUs, HAIMYUE KOJIOTHYECKOTO IPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LEJH U CTPOUTD
KU3HEHHBIC TUTAHBI.

JImaHOCTHBIE PE3YJIbTAaThl OCBOCHUA IPCAMETA «bnonorms JOCTUTI'alOTCsA B €IUHCTBEC yqe6H0171 1 BOCITMTATECIILHON JACATCIIBPHOCTH B COOTBETCTBUMU C
TPaIUIIMOHHBIMU POCCHIUCKUMH COIUOKYIBTYPHBIMH, UCTOPUYECKHUMH U JyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPaBUIAMHU
¥ HOpMaMH TOBEJICHHS M CIIOCOOCTBYIOT ITPOIIECCAM CAMOIIO3HAHMS, CAMOBOCTIMTAHUS M CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MMO3UIIMH JIUYHOCTH,
MaTPUOTU3MA, YBXKEHUS K 3aKOHY U MPABOMOPSIIKY, YETIOBEKY TPY/Ja U CTapIiIeMy MOKOJIEHUIO, B3aUMHOTO YBa)XKEHUS, OEPEKHOT0 OTHOIICHUS K
KYJIbTYPHOMY HAaCJIEIUIO ¥ TPAAULMAM MHOIOHAIIMOHAIbHOro Hapoja Poccuiickoit deaepaiuu, Ipupoie U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « bronorus» A0mKHbI OTpakaTh FTOTOBHOCTh U CIIOCOOHOCTh 00YYarOLINXCS
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH TUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIIH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAAULMOHHBIM LEHHOCTSIM POCCUICKOT0 O0ILECTBA, PACHIMPEHHUE ) KU3HEHHOTO OMBITA U OIBITA IEATEILHOCTH B IIpOLIECcCe
peanu3alnuyi OCHOBHBIX HAIllpaBIECHUN BOCIIUTATEIbHOM EATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:
c(hOpMHUPOBAHHOCTD I'PAXKIAHCKOM MO3HUIIMKM 00YYarOIIETroCsl KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTRa;

OCO3HAaHUC CBOUX KOHCTUTYIIMOHHBIX MTPaB U O6$I33.HHOCT€I>1, YBa’XCHHUC 3aKOHA U IIPABONOPAAKA,



TOTOBHOCTh K COBMECTHOM TBOpquKOﬁ ACATCIIbHOCTHU IIPU CO3JaHUUN yLIC6HBIX IMPOCKTOB, PCHICHUU y‘-Ie6HBIX H IIO3HAaBAaTCJIbHBIX 3aa4, BBIIIOJTHCHHUHU
OMOJOTHYSCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH OIpeeNsATh COOCTBEHHYIO MO3UIUIO MO OTHOUICHHIO K SIBJICHHUSIM COBPEMEHHOMN KU3HU U OOBACHATH €€;

YMCHHUC YYUTHIBATH B CBOUX JIEHCTBUAX HCO6XO,Z[I/IMOCTL KOHCTPYKTHBHOI'O B3aUMOJCHCTBHUS JTIOAEH C pa3HbIMU y6e)K,[[eHI/I$IMI/I, KYJbTYPHBIMU
HOEHHOCTAMHA H COLTMAJIBHBIM ITOJIOKCHHNEM,

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHS YUEOHBIX, I03HABATEIbHBIX U HCCIIEI0BATENbCKHUX 33124, YBAKUTEIBHOTO
OTHOIICHHUS K MHEHHIO OTIIOHEHTOB MPH 00CYKICHNUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpPMHPOBAHHOCTH POCCUHUCKOM I'pakIaHCKOW UICHTHYHOCTH, MATPUOTHU3MA, YBAXKECHHUS K CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH MEpe
Ponunoii, ropmnoctu 3a cBoOii Kpal, CBOXO PoauHy, CBOH S3BIK U KYJIBTYPY, IPOILJIOE U HACTOAIIEE MHOTOHAILIMOHAIBLHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOILICHHUEC K IPUPOAHOMY HACJIICAUIO U ITAMATHUKaM IIPUPOAbI, JOCTUKCHUAM Poccun B HAYKeE, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIAC,

CIIOCOOHOCTH OIIEHUBATH BKJIAJ POCCUNMCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUU, IOHUMAHUS 3HAYCHHsSI OMOJIOTUY B TIO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujeitHast yOe:x IEHHOCTh, TOTOBHOCTH K CITY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CyIAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CHOCO6HOCTB OLICHHUBAThb CI/ITyaI_II/IIO nu HpI/IHI/IMaTB OCO3HAHHBIC pCLHeHI/ISI, OpI/IGHTI/IpyHCL Ha MOpaJIBHO-HpaBCTBCHHLIe HOpMBI U OCHHOCTH,
OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISAM, CO3aHHAIO CEMBU HA OCHOBE OCO3HAHHOTO NMPUHATHS LIECHHOCTEW CEMENHON KU3HU B COOTBETCTBUH C
TpaauLUsAMu Hapo1oB Poccuu;

4) ICTCTHICCKOTO BOCIIMTAHUA:



ACTETHUYECKOE OTHOILIIEHUE K MUPY, BKITFOUAst SCTETHKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;
IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AECHCTBUS KUBOW MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISITH Ka4€CTBAa TBOPUYECKOM JIMYHOCTH;

5) puznveckoro BoCNUTAHUSA, (POPMUPOBAHUSA KYJIbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ar0N0JyYus:

MOHMMAaHKE U peasin3alus 30poBOro u 6e30nacHoro oopasa >KU3HH (310pOBOE MUTAHKUE, COOJIIOJCHNE TUTHEHNYECKUX MPaBHII U HOPM,
cOanaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, peryJsipHas puznyeckas akTUBHOCTb), OEpExKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHSI K
COOCTBEHHOMY (PM3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IIOHUMAaHHWEC ICHHOCTHU IMMPaBUJI MHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e301IacHOro MOBCACHUS B CUTyallUAX, YTPOKAOIINX 3J0POBbIO U JKU3HU HIOﬂGﬁ;
OCO3HAaHME NOCIEACTBUNA U HENIPUATHUS BPEJHBIX IPUBbIUEK (YIOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYJy, OCO3HaHHE LIEHHOCTH MacTEpPCTBa, TPY10JI00HE;

TOTOBHOCTE K aKTUBHOM JACATCIIbHOCTH TEXHOJIOTHYECKON B COIII/IaJ'II)HOI\/’I HAIpaBJICHHOCTH, CIIOCOOHOCTD HHULUHUPOBATH, IINIAHUPOBATH U
CaMOCTOATCIILHO BBIIIOJIHATD TAKYTO ACATCIBbHOCTD,

MHTEpEC K pa3In4yHbIM chepam mpodecCHOHaTBbHON AEATEIbHOCTH, YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccun 1 pearn3oBbIBaTh
COOCTBEHHBIE )KN3HEHHBIC TIaHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KU3HU;
7) IKOJIOTM4eCKOr0 BOCIIMTAHUS:
9KOJIOTUYECKH 11e71ecO000pa3HOe OTHOIIIEHNE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3eMJiie, OCHOBE €€ CYIICCTBOBAHNS,

MOBBIIIIEHUE YPOBHS SKOJIOTHUECKOH KyIbTyphl: MPUOOPETEHHE ObITA INIAHUPOBAHUS MTOCTYIIKOB M OIEHKH UX BO3MOXKHBIX MOCIEICTBUHN TS
OKpYKarolleil Cpebl;

OCO3HaHHUE T100aTbHOr0 XapaKkTepa 3KOJOTHUYECKUX MPOoOieM U MyTel X peleHus;

CIOCOOHOCTh MCIOJIL30BATh MPUOOPETaEMbIC TIPU U3YYCHUN OMOJIOTUY 3HAHUS U YMCHHS NIPU PEUICHUU MPOOJIeM, CBSI3aHHBIX C paIllHOHAIbHBIM
[IPUPOIOTIOIB30BaHHEM (COOIIOICHUE MTPABHIT TIOBEACHUS B IIPUPO/IC, HAMTPABICHHBIX HA COXPAHEHUE PAaBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHJIOB,
IKocucTeM, bnochepsr);



AKTUBHOC HCIIPUATUC ﬂeﬁCTBHﬁ, MPUHOCAIINX BPEA OKPY)KaIOHIGfI HpHpOZ[HOP’I cpeac, yMEHUC ITPOTHO3UPOBATH H66HaFOHpI/I${THLIe OKOJOTHYCCKUEC
MMOCICACTBUA MPCANIPUHUMACMBIX I[eﬁCTBI/Iﬁ " IpeAOTBpaAllaTh HUX;

HAJIN4YUEC PAa3BUTOI'O SKOJOTMYCCKOI'0 MBIIIJICHUA, 9KOJIOTHYECKON KYJbTYPBbI, OIIbITA ACATCIbHOCTHU 9KOJIOTHYECKON HaIpaBJICHHOCTH, YMCHUA
PYKOBOACTBOBATLCA MU B H03HaBaTeHLHOﬁ, KOMMYHHKaTHBHOfI M COLMAJIbHOM MMPAKTUKEC, TOTOBHOCTH K Y4aCTHIO B HpaKTquCKOﬁ JACATCIIBHOCTH
9KOJIOTHYECKOMH HAIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI 0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha
JMasiore KyJiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBCPIICHCTBOBAHUC SI3BIKOBOM U UNTATEIbCKOM KYJBbTYPBI KaK CPCACTBA B3aHMMOJEHCTBUSI MCXKAY JIOAbMU U TTO3HAHUSA MHPA;

MOHWMaHKe crnenu(uKkr OMOIOTUN KaK HAyKH, OCO3HAHUS €€ PO B (POPMUPOBAHUN PALIMOHAIBHOTO HAYYHOT'O MBIIIICHHSI, CO3ITaHIH LEIOCTHOTO
MIPEJCTaBICHHUS 00 OKpPY’KaIOIIeM MUpE KaK O €AMHCTBE NMPHUPO/JIbl, YEJIOBEKA U OOILIECTBA, B IO3HAHUM ITPUPOJIHBIX 3aKOHOMEPHOCTEN U peIlIeHUH
poOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOex)AEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJI1 COBPEMEHHOM IMBUIIN3alMU: 00eCIIeYeHNs HOBOTO YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3[JaHHE
NEPCIEKTUBHBIX OMOTEXHOJIOT M, CIOCOOHBIX pelaTh pecypcHble MPoOIeMbl pa3BUTH YeIOBEUECTBA, IIOMCKA MMy TeH BbIX0/1a U3 II100aIbHBIX
9KOJIOTMUYECKUX MPpoOJIeM U obecrieueHus nepexoja K yCTOMuuBOMY pa3BUTHUIO, PALIMOHAIIBHOMY HCIIOJIb30BaHUIO IPUPOJAHBIX PECYPCOB U
(OpMHUPOBAHKIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJYUYEHUU OMOJIOTMYECKUX 3HAHUHU B LIETISX TOBBIIICHUS 00IIEH KyJIbTYypbl, ECTECTBEHHO-HAYYHON T'PaMOTHOCTH, KaK
COCTaBHOM 4acTu (PyHKIIMOHATHHON TPAMOTHOCTH 00YyYaromuxcs, JOpMUPYEMOIi TPH U3YyUECHUH OUOJIOTHH;

MMOHMMAaHKE CYIIHOCTH METOJIOB TIO3HAHMSI, UCTIOJIE3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIIOIH30BATh MMOTyYaeMble 3HAHUS JIJISl aHAIIN3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIAUINX B HEM U3MEHEHUI, yMEHHe J1e1aTh 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE HAyUYHBIX
(haKTOB ¥ MMEIOIIUXCS TAHHBIX C IEIBIO MOJIYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CAMOCTOSITETILHO UCIOJIb30BAaTh OMOJIOTMUECKHE 3HAHUS ISl pEIIeHUs TPOOJIEM B peasIbHbIX KU3HEHHBIX CUTYaIHIX;

OCO3HaHHE LICHHOCTU HAY4YHOMU AESITEIbHOCTH, TOTOBHOCTD OCYILECTBIATh IPOCKTHYIO M UCCIIEI0BATENIBCKYIO JEATEIBHOCTh HHIMBUYaJIbHO U B
rpy1me;

TOTOBHOCTB Y CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CAaMOOOPa30BaHMIO, K aKTUBHOMY IOJTYYEHHUIO HOBBIX 3HAHUU 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpenmeTHble pe3yIbTaThl OCBOCHUS Y4eOHOTo npeameTa «bronorusy BKIIOYAIOT: 3HaYUMBbIe 711 (GOPMUPOBAHUS MUPOBO33PEHUS 00yHaIOIIUXCS
MEXTUCIUIUTHHAPHBIE (MEXKITPEIMETHBIE) O0IEeHAYYHBIE TOHSTHS, OTPAXKAIOIINE [IEJTOCTHOCTh HAYYHON KapTUHBI MUpa U CEIM(PUKY METOI0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs, SIBICHUE, MIPOIIECcC, CUCTEMa, HAyYHBIH (DaKT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUS, UCCIEA0BaHNE, HAOIIOEHUE, N3MEPEHHE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIEC YUEOHbIE NEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATUBHbBIE, PETYJISTUBHBIE), oOecreunBatone GopMupoBaHue GyHKIMOHATHLHOW TPAMOTHOCTH U COLIMANIbHOM
KOMIIETEHIIH 00y4aIoMIMXCsl, CHOCOOHOCTh 00YYaIOIIUXCsl UCTIOJIb30BaTh OCBOCHHBIE MEKAUCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS U
yHHUBEpcabHbIe yueOHbIE IeUCTBUS B MO3HABATEIBHON U COIUAIBHOMN MPAKTHKE.

MeTtanpenmMeTHble pe3yIbTaThl OCBOSHUS MPOTPaMMBbI CPEIHEro o0IIero 00pa3oBaHus JOHKHBI OTPAKATh:
OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMU MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBble JJOrnYecKue AecTBUS:

CaMOCTOSITENbHO (POPMYITUPOBATEH U aKTYaJIU3UPOBAThH MIPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh IIPU OCBOCHUU 3HAHUN IPUEMBI JIOTHYECKOTO MBITIICHUS (aHAIN3a, CHHTE3a, CPaBHEHMSI, KiIacCU(pUKAIUU, 0000IICHHS ), PACKPHIBAThH
CMBICIT OMOJIOTMYECKUX TMOHATHH (BBIACIATH UX XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMHU IMOHATHSIMH);

OTIpeIeNIATh 1IeNU JIeATeIbHOCTH, 3a]aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHHsI, COOTHOCUTD PE3YJIbTaThl AEATEIbHOCTHU C TOCTABJICHHBIMU LENISIMU;
UCIIOJIb30BATh OMOJIOTHYECKUE TIOHATHS JJIs1 OOBsICHEHUS (PAKTOB M SABJICHHI KUBOM PUPOJIBI;

CTPOUTH JIOTHICCKUEC PACCYKACHUA (I/IHI[YKTI/IBHI)IG, ACOYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBISABJIATh 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHUA B pAaCCMATPUBACMBIX
SBJICHHUAX, (I)OpMy.TII/IpOBaTB BBIBOABI U 3aKJIFOYCHU A,

NPUMCHATH CXEMHO-MOACIIBHBIC CPEACTBA IJIA TPCACTABJICHUA CYIICCTBCHHBIX CBs3€il U OTHOILICHUM B HN3Yy4aCMbIX OMOJIOTMYECKUX O6’beKTaX, a TaKXKeE
HpOTHBOpe‘lI/Iﬁ Ppa3HOro pojaa, BbIABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaI_II/IOHHBIX HCTOYHHKAX,

pa3pabarbIBaTh IUIAH PELICHUs IPOOIEeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSI MaTePUAIbHBIX 1 HEMAaTepPHAIbHBIX PECYPCOB;

BHOCUTHb KOPPCKTUBLI B JCATCIbHOCTL, OLCHUBATL COOTBCTCTBUEC PCIYJIbTATOB LEIAM, OLICHUBATL PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,



KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHIX PEAbHOTO, BUPTYATbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU KU3HCHHBIX HpOGHGM.
2) 0a3oBbIe HCCIeA0BaTEIbCKUE e CTBHS:

BJIaACTh HaAaBbIKaMH yqe6H0-HCCHeHOBaTCHBCKOﬁ n HpO@KTHOﬁ JACATCIIbHOCTH, HABBIKAMH PA3pCIICHUA np06neM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PCHICHUA MMPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BUJIbI ACATCIIBHOCTH I10 MMOJYUCHHUIO HOBOI'O 3HAHUS, €TI0 MHTCPIIPETALIUH, npe06pasoBaHmo U IPpUMCHCHUIO B y‘-Ie6HBIX
CUTyalusiXx, B TOM YHUCJIC IIPHU CO3JJaHUHA y‘-Ie6HBIX " COOUAJIIBHBIX ITPOCKTOB;

(hopMHPOBATh HAYYHBIN TUIT MBIIUICHHS, BJIQICTh HAYYHOW TEPMHUHOIOTHEH, KITFOUEBBIMY IMOHSATUSIMHU H METO/IAMU;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENIbHOMN 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBIBIIATH IPUYMHHO-CIIEICTBEHHBIE CBA3H U AKTYaJIM3UPOBATh 3a7a4y, BEIABUIATh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apIyMEHTHI Ul 10Ka3aTeIbCTBA
CBOMX YTBEpXKICHUH, 3a7]aBaTh [TapaMeTPbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3aJa4ul Pe3yJIbTaThl, KpUTHUECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHBII MOMCK NIEPEHOCA CPECTB U CIIOCOOO0B ACHCTBUS B IPO(HECCHOHAIBHYIO CPELLy;

YMETh NEPEHOCUTh 3HAHUS B 03HABATEIbHYIO U MPAKTHUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTrHHAIBHBIC TOAX0/bl M PEILIEHHS], CTABUTh IPOOJIEMBI U 3aJjauu, JOIyCKAIOIUE aJIbTEPHATUBHBIEC PELLICHHUS.
3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3INYHBIX HICTOUHUKAX HH(POpMAINHU (TeKCTe y4eOHOT0 TOCOOUS, HayYHO-TIOMYJIIPHOM JUTEepaType, OMOJOTHYECKUX CIIOBApAX U
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHAIM3UPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(hopmyIHpoBaTh 3aMPOCHl U TPUMEHSATH Pa3IUYHBIC METOBI IIPU TTOUCKE U 0TOOPE OMOIOTHYECKON HH(POPMAITHH, HEOOXOUMOM /1JIs1 BHITTOJTHEHHS
y4eOHBIX 3a7a4;



HpI/IO6peTaTL OIIBIT UCITOJIB30BaHUA I/IH(1)OpMaI_[I/IOHHO—KOMMYHI/IKB.TI/IBHBIX TCXHOHOFHﬁ, COBCPHICHCTBOBATH KYJIbTYPY dKTHUBHOT'O UCITIOJIb30BAHUSA
PA3IMYHBIX TOMCKOBLIX CUCTEM;

CaMOCTOSITEIIbHO BEIOMPATh ONTUMATIbHYIO (DOpMY MpeCTaBICHUS OMOIOTHYECKOW HHPOpMaNUK (CXEMBbI, TpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H
Jpyroe);

HCII0JIb30BaTh HAYYHBIN A3bIK B KAUE€CTBE CPEJCTBA MpU padoTe ¢ OMOIOrHuecKor HHPOpMaUeil: MPUMEHATh XUMUYECKUE, PU3NUYECKUE U
MaTeMaTH4eCKUE 3HAKU U CUMBOJIBI, POpMyJIbl, aO0OpeBUaTypy, HOMEHKIIATYpY, UCIIOJIb30BaTh U Pe0oOPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA
HaIJSITHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS ¥ 3aIIUTHI HH(DOpMAIK, HTHPOPMAIMOHHOM O€30MaCHOCTH JTHYHOCTH.
OBi1aeHne YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHM J1€HCTBUSIMU:
1) o0menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX chepax *KU3HU, aKTUBHO Yy4aCTBOBATh B AMAJIOTE WM AUCKYCCHU IO CYIIECTBY 00CYX AaeMOM TeMbl (YMEHUE
3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYJACHUS OTHOCUTEIBHO BBIMOJIHEHUS MIPeAjiaraeMoil 3a71auu, YYUThIBATh HHTEPECHI U COIIACOBAHHOCTD MO3HUIIUI
JNPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCHUH);

pacClio3HaBaTb HeBep6aHLHbIe cpeacrea O6IJ_IeHI/I$I, IMOHHUMATb 3HAYCHHEC COLMAJIbHBIX 3HAKOB, IIPCAIIOCHIIIOK BOZHUKHOBCHUS KOH(i)J'II/IKTHBIX CHTyaHHﬁ,
YMCTb CMATYATh KOH(i)J'II/IKTBI N BECTU MIEPCTOBOPLI;

BJIQJI€Th Pa3IMYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHS, TOHUMATh HAMEPEHUS APYTUX JIIOJIEH, IPOSABIISTh YBAKUTEIbHOE OTHOLIEHHE K
cobeceTHUKY U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHasl 1eATeJIbHOCTD:

MOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHOW U MHAUBUAYaTIbHON paOOThI IPU PEIIeHNH OMOJIOTHYECKOM MPpobIeMbl, 000CHOBBIBATH
He00X0UMMOCTb MPUMEHEHHUS IPYIIOBBIX (POPM B3aUMOICHCTBUS IPU PEILIEHUU YUeOHOH 3aauu;

BBI6I/IpaTB TEMATUKY U MCTOJbI COBMCCTHBIX HeﬁCTBHﬁ C y‘{éTOM O6H_[I/IX HHTCPCCOB U BO3MO>KHOCTEH KaXXJ0Iro 4J€Ha KOJIJICKTHUBA,

IIPUHUMATH LIEJIM COBMECTHOMU JEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH IEUCTBHUS MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEVCTBU,
pacrpeaenaTh poJik ¢ y46TOM MHCHHM YYaCTHUKOB, 00CY X IaTh pe3yJIbTaThl COBMECTHOM pPaOOTHI;

OLCHUBATHb KAYCCTBO CBOCTO BKJIAAa U KAXXJA0I'0 YHACTHUKA KOMaH/bI B 06H_[I/II71 pe3yibTar 1mo p33pa6OTaHHHM KpUTCPUSAM;



MpeaaraTth HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MO3UIIUU HOBU3HBI, OPUTUHATIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYI_LICCTBJISITB IIO3UTUBHOC CTpaTCFI/I‘-IeCKOG IIOBCACHUC B pa3Jn/1quIx CI/ITyaI_[I/ISIX, HpOHBJISITB TBOp‘-IeCTBO )41 B006pa)KCHI/Ie, 6BITB NHUIINATUBHBIM.
OBJjajieHHe YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranmu3amnus:

WCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUISI BHISIBIICHUS MPOOTIEM M UX PEIICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUMI LCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[Gf/iCTBHHX M MOCTYIIKax 110 OTHOLWICHUIO K JKMBOI1 mnpupoae,
CBOCMY 3JO0POBBIO U 3JOPOBBIO OKPYIKAIOIIINX,

CaMOCTOATCIIBHO OCYHICCTBIIATD IMTO3HABATCIIbHYIO ACATCIIbHOCTD, BBIABIIATD HpOGHGMLI, CTaBUTb U (bOpMyHHpOBaTL COOCTBEHHEIE 3aJa4u B
06pasoBaTean0171 ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUuAX;

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PEIIEHUs MPOOJIEMBI ¢ YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTCHUH;
J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO MIMPOKOH SPYAHUIINU B PAa3HBIX 00JACTAX 3HAHUH, IIOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U
KYJbTYpPHBII YPOBEHb.

2) CaMOKOHTPOJIb:
AaBaTb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBEI B ACATCIbHOCTb, OHCHHUBATL COOTBETCTBUC PC3YJILTATOB LECIIAM;

BJIa/IeTh HaBbIKaMM [T03HABATEIBHOM pe(IeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUI,
UCTIOJIB30BATh MPUEMBI peIeKCUH IS OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATb PUCKH U CBOCBPEMCHHO NPUHUMATD PCUHICHUA 110 UX CHHUIKCHUIO,
IPpUHHUMATb MOTHUBbBI U aPI'YMCHTLI IPYTUX IIPpU aHAJIN3C PE3YJIbTATOB ACATCIbHOCTHU,

3) npuHsATHE ce0s1 M APYTUX:



MIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyYMEHTBI IPYTUX [IPU aHAIU3€ PE3YIbTaTOB JEATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

Pa3BHUBATH CIIOCOOHOCTh MOHUMATh MUp C MO3HUIUU APYTOI'0 YCJI0OBCKaA.

HNPEIAMETHBIE PE3YJIBTATHI

IIpenmeTtHbie pe3yibTaThl ocBoeHHs porpammbl COO o 6uosnoruu Ha 6a30BOM YpOBHE BKJIIOUAIOT crieluprUecKue sl yueOHOro npeaMera
«buonorus» HaydyHbIE 3HAHHS, YMEHUS U CIIOCOOBI ACWCTBUI 110 OCBOCHUIO, HHTEPIIPETAIIH U TIPE0OPa30BaHUIO 3HAHUH, BHJIBI ACITEITBHOCTH IO
MOJIyYEHHIO HOBOT'O 3HaHMS U MPUMEHEHUIO 3HAaHUH B PAa3IMUHBIX YUEOHBIX CUTYAIUSX, a TAKXKE B PeaIbHbBIX )KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C
Ouosorueil. B mporpamme npeaMeTHbIe pe3yIbTaThl PEACTABICHBI IO ToJaM 00ydeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeamMera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HaHUS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHO! KapTHHBI MUpPa U HAYYHOT'O MUPOBO33PEHHUS, O BKJIaJI€ POCCUMCKUX U 3apyOeKHbBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIIMOHATILHOM TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpPHIBATh COJIEPKaHUE OMOJIOTHIECKUX TEPMUHOB U IOHATHI: KU3HB, KJIETKA, OPTaHU3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIICHUE
SHEPTUH), TOMEOCTa3 (CaMOperyJsius), ypOBHEBasl OpraHU3aIUs KUBbIX CHUCTEM, CAMOBOCTIPOU3BEICHHIE (PEPOIYKIIUS), HACTIEACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE U3JlaraTb OMOJIOTHYECKUE TEOPUHU (KIETOYHAs, XpOMOCOMHAs!, MyTallMOHHAas, [IEHTpaIbHasl JorMa MOJIEKYJISIpHOM Ouosnorun), 3akousl (1.
Meunnens, T. Moprana, H. U. BaBuiioBa) u yueHus (0 eHTpax MHOTrooOpa3usi 1 IPOUCXOKACHUS KyIbTypHbIX pactenuil H. U. BaBuiosa),
ONPENENATh TPAHULIBI UX IIPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHE BIaJeTh METO/IaMi HAyYHOTO MMO3HAHUS B OMOJIOTHH: HaOII0ICHNE U ONMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OPTaHU3alUs U
MpoBeAeHUE OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHHUE TUTIOTE3bI, BHISBICHHE 3aBUCUMOCTH MEXy UCCIIEyeMbIMHA BEJIMUNHAMU, OObSICHEHUE
MOJTy4YE€HHBIX Pe3yJbTaTOB, HCIIOIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHHE JIe1aTh BHIBOJIBI HA OCHOBAHUHU MOJyUEHHBIX
pe3yJbTaToB;



YMCHUEC BBIACIIATh CYNICCTBCHHBIC IIPU3HAKHW BUPYCOB, KJICTOK IIPOKAPHUOT U 3YKApUOT, OAHOKIJICTOYHBIX U MHOT'OKJICTOYHBIX OPraHU3MOB,
0COOCHHOCTU MponeCCoOB: oOmenHa BCIICCTB U NPCBpAICHUS DHCPIrUn B KIICTKE, q)OTOCI/IHTe?:a, MJIACTUHYCCKOTO U SOHECPTCTUICCKOT'O 06MCHa,
XCMOCHHTEC3a, MUTO34a, Meﬁ03a, OINIOAOTBOPCHUS, pPa3MHOXKCHUS, HHANBHUAYAaJIbHOI'O PA3BUTHUA OpraHU3Ma (OHTOFGHG?»);

yYMEHHE MPUMEHSTH IMOJTyYCHHBIE 3HAHUS TSI OOBSICHEHHSI OMOIOTUYECKUX MPOILIECCOB U SIBICHUH, IJISl IPUHSATHS IPAKTHUECKUX PEIICHH B
MMOBCETHEBHOM JKU3HM C LEJIbI0 00ecTieueHus: 6€30MacHOCTH CBOETO 3/J0POBBS U 310POBbs OKPY KAIOUIUX JI0AEH, COOTI0ASHHSI HOPM IPaMOTHOTO
MOBE/ICHUS B OKPY KAIOIIECH MPUPOAHOH Cpefie, MOHUMaHe He0OX0IMMOCTH UCTIONL30BaHMUS JOCTHKCHHI COBPEMEHHOM OMOIOTUN U OMOTEXHOJIOTUN
JUTSl pallMOHATIBHOTO IPUPOAOIIOIB30BaHNUS;

YMCHHUC pCUIATDb JICMCHTAPHBIC ITCHCTHUYCCKUC 3a1a4Y Ha MOHO- U ,[[I/II"I/I6pI/II[HOC CKpCHIMBAaHHUC, CHCIVICHHOC HACJICAOBAHUC, COCTABJISATH CXEMbI
MOHOFI/I6pI/II[HOFO CKpC€IIUMBaHUA IJIA IPCACKa3aHHuAa HACICIOBAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHSATH JIa0OpaTOPHBIE U MPAaKTUYECKHE PabOThI, COOI0IaTh MpaBUia Mpu padoTe ¢ y4eOHBIM U 1a00PATOPHBIM 000PYI0BAaHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATh MH(OPMAIIHIO OMOJIOTHYECKOTO COACPKAHUS, BKIIOUAIOUTYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMALINY, HAYYHO-IIOMYJISIPHbIE MaTepHalibl), STUHYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEIOBaHHM B
OuosIoruu, MeANLMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS, 000011ast OMOIOTHIECKYI0 HH(POPMAITHIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOI0TUN.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO mpeamera «buonorus» ¢ 11 Knacce TOMKHBI OTPAXKATH:

c(OpPMHPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOW KapTUHBI MUpPA U HAYyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OUOJIOTUH,
(YHKIIMOHATLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJICPIKaHNE OMOIOTMUECKUX TEPMUHOB M IMTOHATHI: BT, IOMYJISIHS, TeHO(OH I, SBOJIIONHNS, ABMKYIIHE CHIIBI ((aKTOPHI)
HBOJIIOIUH, TPUCTIOCOOICHHOCTh OPTaHU3MOB, BUA000Pa30BaHUE, IKOJIOTHUECKUE (PAKTOPBI, FKOCUCTEMA, IPOAYIICHThI, KOHCYMEHTBI, PEIYLICHTHI,
LIETIA TTUTAHUSI, SKOJIOTUYECKas MUpaMuia, OMoreorieHo3, onocdepa;

yYMEHHUE M3J1aratb OMoJIOTHYecKre Teopuu (IBorolMoHHas Teopust Y. JlapBuHa, CHHTETHUECKAs! TEOPHUs HBOJIOLMN), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoxactea K. M. Bopa, yepeoBanus riaBHbIX HanpaBieHuid U mytei sBosrormn A. H. CeeprioBa, yuenus o 6uocgepe B. 1.
Bepnaackoro), onpenensTh rpaHUIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMCHUC BJIAACTb MCTOJaMU HAYYHOI'O TIO3HAHUA B OHOJIOrUH: H3,6JIIOILCHI/I€ 1 OIIMCAaHHUC JXUBBIX CUCTEM, ITPOLCCCOB U ﬂBHGHHﬁ, opraHusanusa u
IIPOBCACHUEC OHOJIOTTYECKOr 0 SKCIICPUMEHTA, BBIIBUXKCHUC I'MIIOTE3bI, BBISABJICHUEC 3aBUCUMOCTH MCXKIY UCCIICAYEMBIMU BEJINYHNHAMU, 00BsACHEHHE



MOJTyYE€HHBIX PEe3yJIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB, YMEHHE JIEIaTh BHIBOJIBI HA OCHOBAHUHU MOTyUEHHBIX
pe3yNbTaToB;

yYMEHHE BBIACIATH CYIECTBEHHbIE IPU3HAKU CTPOCHHSI OMOJIOTUYECKUX 0OBEKTOB: BUJIOB, MOMYJISAIUI, IPOIYILIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeO01IeHO30B U YKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEACTBEHHON N3MEHYUBOCTH, €ECTECTBEHHOTO 0TOOpa, BU1000pa3oBaHus,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTHUECKUX (PaKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUYECKUX IIUKIOB B Onocdepe;

yYMEHHE MPUMEHSTH MOJyYeHHbIE 3HAHUS 17151 O0BSICHEHHSI OMOJIOTHYECKUX MTPOLIECCOB U SIBJICHUH, 1711 IPUHATUS IPAKTHUECKUX PELICHUH B
MIOBCETHEBHOM JKU3HU C LeJIbI0 00ecrieueHust 6€30MacHOCTH CBOETO 3/10POBbsI U 3/I0POBbS OKPY’KAIOLIMX JIFOJIEH, COOJII0ICHUS HOPM IPaMOTHOTO
MOBE/ICHUS B OKPY KaIOUIei MPUPOAHOH cpelie, TOHMMaHie He0OX0IMMOCTH UCIIOJIb30BaHuUs JOCTHKEHUI COBPEMEHHOM OMOoJIoruu AJist
pPaLMOHAIBHOIO IPUPOJOIIOJIB30BAHNUS;

YMEHHUE peliaTh 3JeMEeHTapHbIe OMOJIOTHYECKHE 3aa4l, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB M YHEPTUU B 3KOCUCTEMAaX (IIeTIH TUTaHUs);
YMEHHE BBINIOJHSATH JIaOOpaTOPHBIE U MpaKTUYECKHEe paboThl, COOJI0IaTh MpaBUia Mpu padoTe ¢ y4eOHBIM U Ja0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIPETHPOBATh MH(OPMALHIO OMOJIOIrMYECKOTO COAEPKAHUS, BKIFOUAOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeICTBa MacCOBOM MH(OPMAIINH, HAYYHO-TIOMYJIIPHBIE MaTEepHaIbl), pACCMaTPUBATh INI00ATBHBIE YKOJIOTHIECKUE
po6JIeMBI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOILEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE cO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIECHHS, 0000111ast OMOIOTHYECKyI0 HH(POPMAINIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHIATUHHBIN anmapar GUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB
N /m HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (HU(POBbIe)
) NporpamMMblI Beero Kontpoarneie | [lpakTuyeckue | ggpazoparennHbie pecypenl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 bubmorexa
" Y ’ LOK https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI U MX OpTraHu3aIus 1 bubsmorexa
p I LOK https://m.edsoo.ru/7f41¢292
3 XUMUYECKHUH COCTAB U CTPOCHUE KIICTKH 8 1 bubmorexa
P LOK https://m.edsoo.ru/7f41¢292
4 e S 6 1 bubnunoreka
HBHEACATEILHOCTD KT LOK https://m.edsoo.ru/7f41¢292
5 Pa3zmHO)XeHME M MHIUBUYAIBHOE 5 1 bubnmnoreka
pa3BUTHE OPTraHU3MOB [HOK https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M UBMEHUMBOCTh 3 | 15 bubnuoreka
OpraHU3MOB ’ IHOK https://m.edsoo.ru/7{41¢c292
7 3

Cenekiust opranu3MoB. OCHOBBI

Bbubaunoreka




OMOTEXHOJIOTUU LOK https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmmorexa
p p LOK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 ) 4
I[TPOT'PAMME
11 KJIACC
KoauuyecTBO 4acoB
No /m HaumeHoBaHMe pa3/iesioB U TeM JueKTpoHHbIe (LM poBbIE)
} NMPOrpamMmblI Beero Kontpospneie | [IpakTuieckue | ggpasosarensHbie pecypebl
padoThI padoThI
1 DBOJIIOIIMOHHAST OMOIOTHS 9 1 bubamotexa
H ILHOK https://m.edsoo.ru/7f41cc74
5 BO3HHKHOBEHHE U pa3BUTHE KU3HU Ha 9 1 0.5 bubnroreka

3emite

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




3 Opraau3Mbl 1 OKpYysKaroIias cpeaa 5 1 bubsmorexa
p Py fas cpent IIOK https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa M SKOJOTHIYECKHE CUCTEMBI 9 bubsmorexa
B IHOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 1 bubnmorexa
P p LOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 ) 75
ITPOI'PAMME '
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Hara JIeKTPOHHbIE HHU(POBbHIE
KoJIHYeCTBO YACOB U3ydeHust o0pa3oBaTe/ibHbIE PeCypPChI
No i/
I Tema ypoka
KonTpoan
IIpakTnyeck
Bcero HbI€
ue padoThbl

padoThI




Bbubaunoreka

buonorus B cucreme Hayk 4.09 HOK https://m.edsoo.ru/863e6122 https://m.e
dsoo.ru/863e632a

MeTtoabl TO3HAHUS JKUBOU

Ko T eHononssosanne pasmanm 05 [1109 BuGaorera

3 P ) ' LOK https://m.edsoo.ru/863e6122

METOIOB IIPU U3yUYCHHUU

OMOJIOTUYECKUX 0OBEKTOBY

Buonornveckue cucremsl,

MPOLIECCHI U UX 18.09 bubmorexa

pott ' HOK https://m.edsoo.ru/863e6564

n3yuenue. [lpopopuenranus

XHUMHUYECKUHN COCTAB KIIETKH. 2509 bubnnoreka

Boga u MunepansHbie conu ' OK https://m.edsoo.ru/863e674e

benku. CoctaB u cTpoeHue 210 bubnnoreka

OCIIKOB ' ILHOK https://m.eds00.ru/863e¢6b72

depMeHThI — OMOJIOTHYECKUE

karanu3atopsl. JlabopaTropHas

pabora Ne 1 «M3yuenue 0.5 9.10 bubnuoTeka

KaTaJIUTUYECKON aKTUBHOCTH ' ' LOK https://m.edsoo.ru/863e6b72

(hepMeHTOB (Ha MpUMepe aMUJIa3bl

WM KaTajasbl)»
bubnnoreka

Yraesopl. Jlunuzet 16.10 LIOK https://m.edsoo.ru/863e6870
bubnuoteka

Hyxneunosbie kucinotsl. AT® 23.10

OK https://m.edsoo.ru/863e6d5¢c

I/ICTOpI/Iﬂ U MCTOAbI U3YUYCHUS

6.11

Bbubanoreka




kietku. Kinetounas teopust

LHOK https://m.edsoo.ru/863e6e88

KieTrka xak 1ietocTHas Kusas

10 13.11
cuctema
CrpoeHnue 3ykapruoTHUYeCKOn
kieTku. JJaboparopHas padora Ne
2 «M3y4yeHue cTpoeHus KIETOK bubnnoreka
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 20.11 LOK https://m.eds00.ru/863e6ff0 https://m.e
OaKTepHii Mo MUKPOCKOIIOM Ha dso0.1ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUE)
12 OOMeH BemecTB WA METaboIH3M 27.11 bubamorexa
B ' LOK https://m.edsoo.ru/863e766¢
13 ®dotocuHTe3. XeMOCHUHTE3 4.12 bubmmorexa
' ' OK https://m.eds00.ru/863¢7¢98
14 DHepreTuvecKkuii o0OMeH 11.12 bubmorexa
p ' IHOK https://m.edsoo.ru/863e¢7aae
JKu3HEeHHBIN UKII KIETKH.
Henenune kaetku. MuTos.
15 JIaGoparophas pabota Ne 3 0.5 18.12 bubnnoreka
«HaOnronenrne MuTo3a B KJIETKax ’ ’ IHOK https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
KonTponbHas pabota mo teme
16 «XMMHYECKHI COCTaB U CTPOEHUE 2512 bubnuoteka

KIICTKHU. >KI/I3HCIICHT6HLHOCTB
KIICTKH)

ILHOK https://m.edso0.ru/863¢796¢




Buocunres Oenka. Peakims

17 MAaTpUYHOTO cuHTEe3a TpaHcasuus 15.01 bubsmorexa
p p H ' LHOK https://m.edsoo.ru/863e796¢
— OuocuHTe3 Oenka
18 Hexnerounsie ¢popmbl )KU3HH — 2201 bubnnoreka
BHPYCBI ' LOK https://m.edsoo.ru/863e7540
@DopMbI pa3MHOKEHUS bubnmorexa
19 PMBID 29..01 LIOK https:/m.eds00.ru/863e81b6 https:/m.e
OpPTraHU3MOB
dsoo.ru/863e831e
. bubnuoTeka
20 Meiios 302 LOK https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
71 OmnonorBopenue. JlaboparopHas 0.5 12.02 bubnuoteka
pabota Ne 4 «3yueHue cTpoeHus ' ' HOK https://m.edsoo0.ru/863e81b6
MTOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax»
2 NuauBuayanbHOE pa3BUTHE 19.02 bubnmoreka
OpraHU3MOB ' IHOK https://m.edso0.ru/863e¢8436
I'enernka — Hayka o
23 HAaCJIEACTBEHHOCTH U 26.02 bubsmotexa
A ' IHOK https://m.edsoo.ru/863e8612
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIIEIOBaHUS
24 MPU3HAKOB. MOHOTHOpHTHOE 5.03 bubmorexa
P ' piA ' IIOK https://m.edsoo.ru/863¢8878
CKpCIIMBAHUC
25 JIuruOpuaHOE CKpPEIIUBaHUE. 12.03 bubmuoreka

3aK0H HE3aBUCHUMOTO

IHOK https://m.edsoo.ru/863e89a4




HacCJICAOBaHHUA ITPU3HAKOB

CueruieHHOe HacJIeqOBaHUE
npu3HakoB. JJabopartopHas
pabora Ne 5 «M3yuenue

26 PE3yJIbTaTOB MOHOTUOPUTHOTO U 0.5 19.03 Elgsﬁlﬁfe;?/m,e d500.11/86368c60
JTUTUOPHUTHOTO CKPEITUBAHUS Y APS.ANLECS00.TUAERCOC0T
Ipo30¢uiIbl Ha TOTOBBIX
MUKpOTIpErapaTax»

27 T'enetruka noma. Hacinenosanue 204 bubanoreka
MIPU3HAKOB, CIICTITICHHBIX C MTOJIOM ' LOK https://m.edsoo.ru/863e8c60
N3MeHYnBOCTb.

Henacnencreennas
M3MEHYUBOCTH. JIJabopaTopHas

78 pabota Ne 6. M3yuenue 0.5 9.04 bubnmoreka
MoAN(UKAITIOHHON ' ' IIOK https://m.edsoo.ru/863e8efe
M3MEHYHBOCTH, IIOCTPOCHUE
BapHAIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennas n3MeHYUBOCTE.

29 JIaGopartopHas pabota Ne 7. 0.5 16.04 bubnuoreka
«AHaNM3 MyTanuil y 1po30QpuIIbl ' ' ITOK https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTIpEnaparax»

30 I'enetuka 23.04 bubnnoreka
yenoBeka. [Ipodgopuenranus ' IHOK https://m.eds00.ru/863e¢8d78
PesepBHblil ypok. KonTponbHas

31 pabora 1o Teme 30.04

«HacnencrBeHHOCTE U
W3MEHUYHUBOCTH OPTaHU3MOBY




Bbubaunoreka

32 Cenexuys Kax Hayka u IpoLECe. I 7.05 IIOK https://m.edsoo.ru/863e9214
33 MeTob! U JOCTHKEHUSI CECKIIHN 1 14.05 bubimoreka

pacTeHHIA U YKHBOTHBIX ' IHOK https://m.edsoo.ru/863e9214
34 buotexHonorus kak orpacib 1 21.05 bubimoreka

MIPOM3BOJICTBA ' HOK https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

11 KJIACC




Kosau4vecTBo 4acoB
X Hara DJIeKTPOHHBIE N (ppoBBIE
Nem/n| Tewma ypoxa Beero KO;TPOHBHHC HpﬁaKTuqecmle u3ydeHusi | o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoTsbI
1 DBOJIOIIUSI M1 METOBI €€ 1 509 bubnunoreka
H3yYCHUS ' OK https://m.edsoo.ru/863ea20e
y ITOK https://m.edsoo.ru/863ea20e
2 OBOIIONUS U METOABI €& 1 12.09 bubnuoreka
HU3yYCHUS ’ OK https://m.eds00.ru/863¢9570
y [TOK https://m.eds00.1ru/863e¢9570
bubnuoreka
3 MukposBoom ! 19.09 HOK https://m.edsoo.ru/863e9cle
[Momynsaus Kak 3JeMeHTapHas
SAVHUIA BUJA U SBOJIIOLMH.
4 JlaGopaTopnas pabora Ne 1 | 05 26.09 bubnuoreka
«CpaBHEHHE BUJIOB 110 ' ' LOK https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBIOKYIIIME CUITBI
5 (anemeHTapHBIC (HAKTOPHI) 1 3.10 bubmmorexa
SBOJTIOLIHI LOK https://m.edsoo.ru/863e9da4
6 EctectBenHnsblit 0TOOp 1 €ro 1 10 bubnnoreka
dhopmbl IHOK https://m.edsoo.ru/863e¢9ed0
PesynbTathl 3BOIIONNN:
; MIPUCTIOCOOICHHOCTh . 0.5 17 Bubmmorexa
OpraHu3MOB 1 ' ILHOK https://m.edsoo.ru/863e9fde
BHUJ1000pa3oBaHue.
JlabopaTopnas pabora No 2




«Onucanue
MPUCTIOCOOTIEHHOCTH
opraHusma 4 eé
OTHOCHUTEJILHOT'O XapaKTepay

Hanp ABJICHUA U ITYTU

bubaunoreka

8 MaKpOABOJIIOIHH 24 LTOK https://m.edsoo.ru/863e9cle
9 HeobpatumocTh 3BOIIONINN 7.11
10 Hcropus xu3Hu Ha 3emiie U 14
METOJBI €€ N3YUCHUS
1 ['unoTe3bl MPOUCXOKIACHHUS 71 bubnunoreka
JKW3HU Ha 3eMIie IHOK https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 1o 2811 bubnuoTeka
3paM U epUoIaM ' IHOK https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOJIOIIH
PaCTHTETBHOTO U KUBOTHOTO
13 mupa. [Ipaktudeckas padora No 0.5 512 bubnuoteka
1 «M3y4yeHne uCKomaeMbIX ’ ' OK https://m.edsoo.ru/863ea8bc
OCTaTKOB PaCTEHUU U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHas cucTema
14 OpPraHUYECKOTO MHPA. 12.12 bubnmnoreka
DBOJTIOIIHS YEIIOBEKA ' IIOK https://m.edsoo.ru/863ea48e
(aHTpOMIOTrEeHE3)
bubnuoteka
15 Konrponsnas padora Ne 1 19

IHOK https://m.edsoo.ru/863eac2¢c




16

JBrxyuue cuibl ((hakTopsl)
aHTPOTIOTE€HEe3a

26.12

bubnuoreka
HOK https://m.edsoo.ru/863ead44

17

OcCHOBHEBIE CTaJuH 3BOJIOIIHMH
YCI0BCKa

9.01

18

UYenoBeuyeckue pacel U
MIPUPOAHBIE aAanTaluU
yeJIoBeKa

16

bubnnoreka
LHOK https://m.edsoo.ru/863eaea2

19

PesepBHbIit ypok. O600mIeHNE
1o teMe «Bo3HuKHOBEHUE U
pPa3BUTHE )KU3HU Ha 3eMiIe»

23

20

DKOJI0rus Kak
Hayka. IIpodopuenranus

30.01

21

Cpenbl oOuTaHus 1
IKOJIOTHYECKUE (PaKTOPHI

6.02

bubnuoteka
IHOK https://m.edsoo.ru/863eafec

22

AOGuotnyeckue GpakToOpHhI.
Jlabopartopnast pa6ota Ne 3.
«Mopdoonoruueckne
0COOEHHOCTH PaCTCHHUH U3
pa3HBIX MECT OOUTAHUSY.
Jlabopartopnast pabota Ne 4.
«BnusgHue cBeTta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

13

bubnuoreka
LOK https://m.edsoo.ru/863eb10e

23

buotnueckue pakTops

20

bubnuoreka
HOK https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKHue
XapaKTEPUCTUKU MOMYJISIIHH.
IIpakTrueckas pabora Ne 2

0.5

27




«IToacuért mnoTHOCTH
MOMYJISIUUNA pa3HbIX BUIOB
pacTeHumn»

Coo0miecTBa OpraHu3MOB —

bubOmmoreka

25 OHOLIEHO3 6.03 LIOK https://m.edsoo.ru/863eb46a
2% DKOJIOTHUECKUE CUCTEMBI 13 bubnuoteka
(9KOCHCTEMBI) IHOK https://m.edsoo.ru/863eb46a
OcHOBHbIE TIOKA3aTENU
27 3KOCUCTEMBI. DKOJIOTUYECKHUE 20 bubnuoteka
nupamubl. CBoicTBa LOK https://m.edsoo.ru/863eb5fa
skocucreM. Cykneccus
28 IIpupoaHbIE S3KOCUCTEMBI 3.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 10
IHOK https://m.edsoo.ru/863ebbSe
3emiu. [Ipodgopuenranus
31 3aKOHOMEPHOCTH 24 bubnmnoreka
CyIlecTBOBaHUS OHochepbl IHOK https://m.edsoo.ru/863ebd16
3 YenoBeuecTBO B Ouochepe 205
e
33 CocyiiecTBOBaHHE MPUPOJIBI U 15.05 bubnnoreka
YeJI0BEUYECTBA ' IHOK https://m.edsoo.ru/863¢cbale
Pe3epBHblii ypok. KonTposbHas
34 22.05

pabota Ne 2 o Teme
«Coob11ecTBa M HKOJIOTHIECKUE




CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 25

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA
buonorus B Tabnmunax u cxemax. Coct. Onumienko A. B. — Cankt-IletepOypr, -muirocy, 2004.
Kosznora T.A., Kyumenko B.C. buonorus B Tabnunax. 6-11 kmaccer: CnpaBounoe nocobue. - M: JIpoda, 2002.

MawmonToB C. I'. buosorusi: CripaBouHoe uzaanue. -M.: Boicur. mk, 1992. -478 ¢

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Emunas xomnekus [udposeix O6pazoBarensHbIX Pecypcosy (http://school-collection.edu.ru

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru




