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INOACHUTEJBHAS 3AIIUCKA

[Ipu pazpaboTke mporpaMmbl MO OMOJOTMU TEOPETUUYECKYIO OCHOBY [IJISl OMPEICIICHHUS
MOJIX0I0B K (hOPMHUPOBAHUIO coJepKaHusl ydyeOHoro mnpeamera «buonorus» cocTaBuiM:
koHIenTyabHbie mojoxkeHuss I'OC COO o B3auMo0OyCIOBICHHOCTH IEJEH, COAep)KaHUs,
pe3ynbTaroB oOydeHUsl U TPeOOBaHUM K YPOBHIO MOATOTOBKH BBITYCKHHMKOB, MOJIOXKEHUS 00
OOIIMX LENAX U MPUHIUIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoil ®enepanuu, a Takke MONOKEHUS O crenuduke
Ouosoruu, €€ 3HAYECHUU B TMO3HAHUU KUBOU MNPHUPOABI U OOECIICYEHUU CYIIECTBOBAHUS
yesioBeyeckoro oOmiectBa. COMMacHO Ha3BaHHBIM IOJIOKEHUSIM, OMPEEICHbl OCHOBHBIE
(GYHKIIMU TPOrpaMMBbl 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Ja€T mpencTaBieHue o 1ensx, 00 olliel cTparerud 0oy4eHus,
BOCIIUTAHUSI W Pa3BUTHs OOydyaIOIIMXCA CpeAcTBaMU ydeOHoro mnpeamera «buonorusy,
omnpenensieT o0s3aTeIbHOE MPEAMETHOE COACp)KaHUE, €ro CTPYKTYpY, paclpenesieHue IIo
paszenam UM TeMaM, PEeKOMEHIYeMYIO IMOCJIEI0BaTeIbHOCTh N3YUYCHHST yUeOHOTO MaTepuasa ¢
y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHA 00pa30BaTEIbLHOTO Mpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYarOIINXCSI.

B nmnporpamMe 1o OMONOTMH TakKe YUYUTHIBAIOTCA TPEOOBaHHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TMPEAMETHBIM pe3yibTaraM oOy4deHuss B (HOpMHUPOBAHUU
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEIBHOM ACATEIHHOCTH/YUYEOHBIX NEUCTBUI OOy4aronuxcs
110 OCBOCHHUIO COJIEP>KaHUS OMOJIOTHYECKOro 00pa30BaHusI.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbI YPOBEHb) peaaTu30BaH MPUHITUI
MPEEMCTBEHHOCTH B M3y4YeHMH OWOJIOTHH, Olarogaps 4YeMy B HEH MpOoCMaTpUBAETCs
HAIPABJICHHOCTh HA PAa3BUTHUE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUS, IEHHOCTHBIX OpPUEHTAIMK JUYHOCTH, SKOJOTMYECKOTO MBIIUICHUS,
MPENICTaBICHUA O 370POBOM 00pa3e >KU3HU U OEpPEKHBIM OTHOIICHHEM K OKpY)Karouieh
npuponHoi cpene. I[losromy Hapsiay ¢ u3ydyeHHEM OOIIEOMOIOTMYECKUX TEOPHUH, a TakkKe
3HaHUN O CTPOCHUHU >KUBBIX CHCTEM PA3HOTO paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B IPOrpaMMe Mo OUOJIOTHH YACII€HO BHUMAHUE UCTIOIb30BAHUIO MTOYYEHHBIX
3HAHUW B TIOBCEHEBHOM J>KU3HU [UJISl pEUICHUS NPUKIAJHBIX 3ala4, B TOM YHCIIE:
npoQUIIaKTUKKA ~ HACJIEACTBEHHBIX  3a00JIEBaHMM  YEJIOBEKa,  MEIAMKO-TEHETHYECKOTO
KOHCYJIETUPOBAaHMs, OOOCHOBAaHMSI ~ DKOJIOTMYECKH  II€JIECOOOpa3HOrO0  TMOBEACHUS B
OKPYKAIOIIEH MPUPOJHON CpeAe, aHAIM3a BIUSAHUS XO3SWCTBEHHOW JIESTEIILHOCTH YEIOBEKA
HAa COCTOSTHUE MPUPOJHBIX M MCKYCCTBEHHBIX SKOCHUCTEM. YCUJICHUE BHUMAHUS K MPUKIIATHON
HANPaBJIICHHOCTH Yy4YeOHOro mpeamera «buONOTHS» MPOIAUKTOBAHO HEOOXOAMMOCTHIO
obOecrieueHusT YCIOBUW JJisi PEIIEHWS OJHOM W3 aKTyaldbHBIX 3a7ad IIKOJIBHOTO
OunoJoruYecKoro oOpa3oBaHUs, KOTOpas IMpeanosiaraer (QoOpMUPOBaHHE Yy OOYYAIOIIUXCS
CIIOCOOHOCTU aaNTUPOBATHCS K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonoruss Ha ypoBHEe cpemgHero o0OImiero oopa3oBaHMs 3aHUMaeT BakHoe Mecto. OHa
obecrieunBaeT (OPMUPOBAHKE Y OOYYAOLIMXCS NPEACTABICHUN O HAyqHOH KapTHHE MUpA,
pacmmpsier ¥ 0000IIaeT 3HAHMS O JKMBOW INPHPOAE, €€ OTIMYMTCIBHBIX IPU3HAKAX —
YPOBHEBOW OpraHu3allid W JBOJIOIMH, CO3/MaET YCJIOBHS JUIs: MO3HAHUS 3aKOHOB KUBOU
npuponabl, (GOopMUPOBaHUS  (PYHKIIMOHAILHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
6e3omacHOro o0pasa KU3HU, IKOJIOTUIECKOTO MBIIICHHS, [ICHHOCTHOTO OTHOIICHUS K KUBOH
MIPUPOJIC U YEIOBEKY.

bonbioe 3HadeHWe OWONOTHS HMMEET TaKXkKe [JIl PEIIeHUsS BOCIUTATEIBHBIX W
pa3BUBAIONIMX 3a/Ja4 CpPEAHEro o0mero oO0pa3oBaHUs, COIMAIU3AINN  OOYJArOITUXCA.
N3ydyenne Ouosormu oOecmeunBaeT yclIoBUS Uil (POPMHUPOBAHUS HWHTEIJICKTYalbHBIX,
KOMMYHUKAITIOHHBIX U WH(POPMAITMOHHBIX HABBIKOB, ICTETUYECKOU KYJIBTYpPHI, CIIOCOOCTBYET
WHTErpalui OWOJIOTHUECKUX 3HAHUU C MPEACTABICHUSIMU U3 JPYTUX y4EOHBIX MPEAMETOB, B
YaCTHOCTH, (PU3MKH, XUMUU U Teorpaduu. Ha3zBaHHbIE TONOXKEHHUS O TpeIHA3HAYCHUU
yaeOHoro npeamera «buomorusy coCcTaBUIM OCHOBY JIJISl ONPEACIICHUSI TTOAX0A0B K 0TOOPY U
CTPYKTYPHPOBAHUIO €TO COMIEPKaHUs, MPEACTABICHHOTO B MPOTpaMMe 10 OMOIOTHH.

O160p conepkanus yueOHOTO npeameTa «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TO3WIMH KYJIBTypOCOOOPA3HOTO TOJX0/la, B COOTBETCTBUU C KOTOPHIM OOydYaroIuecs



JOJIKHBI OCBOMTH 3HAHMSI W YMEHUS, 3HaYuMble il (OPMHUpPOBAHUS OOIIEH KyJIbTYpHI,
OTpeNeNsonMe aJeKBaTHOE TIOBEJICHHE 4YEJOBEKAa B OKPYXKAIOIIEH NpUpPOIHOM cpele,
BOCTPEOOBAHHBIE B MOBCEIHEBHOM KU3HU W MPAKTUYECKOU AesiTenbHOCTH. Ocoboe MecTo B
ATOM CHCTEME 3HAHMM 3aHWMAIOT DJIEMEHTBHI COJAEP>KAHMs, KOTOpbIE CIYXar OCHOBOW st
dbopMUpoBaHUsl TIPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHE Mupa u
IEHHOCTHBIX OPHUEHTAIUAX JUYHOCTH, CHOCOOCTBYIONIMX TyMaHHU3aIMU OHOJOTHUYECKOIO
00pa3oBaHUs.

CrpyKTypupoBaHUE COJEpKaHMs y4eOHOTrO Marepuana B MporpaMme IO OHOJIOTUU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIIMYUTEIBHBIX 0COOCHHOCTIX
KUBOW TMPHUPOJBI, O €€ YPOBHEBOM OpraHu3alid M SBONIONUU. B COOTBETCTBUU C 3TUM B
CTPYKType yueOHoro nmpenmMera «buonorus» BhlIETEHBI CIEIYIONIUE Co/lepKaTeNbHbIe TUHUU:
«buonorus kak Hayka. MeTo/bl HayqyHOTo Mo3HaHUs», «KiieTka kak Ouosioruueckasi CucTeMay,
«OpranusM Kak ouosoruyeckas cuctemay, «CucreMa 1 MHOrooOpa3ue opraHu4ecKoro Mupa,
«IBOITIOLUS )KUBOU MPUPOABD», « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTY.

[enr usydenus: yuyeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHUE
00y4aroImMUMHCS 3HAHUSIMU O CTPYKTYpHO-(DYHKIMOHAJIBHOM OpraHU3allMh KUBBIX CUCTEM
Pa3HOIo paHra u NpuoOpeTeHrne YMEHU UCTIONb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JI€UCTBUM
B OTHOIIIEHUU OOBEKTOB KMBOM MPUPOBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHue 1eau u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE
obecrieunBaeTcs peHIeHUEM CIETYIONINX 3a/1a4:

OCBOCHHE OOYyYarONIMMUCS CHCTEMbl 3HAHUM O OHMOJOTUYECKHX TEOpHUsX, YUYCHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIIaX, CIY>KalUX OCHOBOM it (OpMUPOBAHUS
MPENICTaBICHUA O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4HOro MO3HAHUA,
CTPOCHHH, MHOTOOOpa3uu U OCOOCHHOCTSX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHMU3aluH,
BBIJIAIONIUXCA OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHue y 0OydYarOMIMXCS MO3HABATEIBHBIX, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CrocOOHOCTEN B TMpoIlecce aHaiu3a JAaHHBIX O MYTAX Pa3BUTUS B OHOJOTMM HAyYHBIX
B3MJISIJIOB, UJIEH M MOAXOJ0B K U3YUEHHIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlNH;

CTAaHOBJICHHE Yy OOydYarommxcsi oOIIell KylIbTypbl, (YHKIIHOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OIIEHUBATH SIBJICHHS OKPYXKAIOIIETO MUpPA KUBOW MPUPOJIHI HA
OCHOBAHUM 3HAHUU U OTIBITA, TOJYYCHHBIX MPU U3YYECHUU OHOJIOTHH;

dbopMupoBaHre y OOYyYaIOIIMXCS YMEHHH HILTIOCTPUPOBATh 3HAYCHUE OMOJOTHYECKHX
3HAHUN B TPAKTHYECKOW NEATEIbHOCTH YEJIOBEKAa, Pa3BUTHH COBPEMEHHBIX METUITMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOIOTH;

BOCIIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM KUBOW TPHUPOJIBI,
HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K HeW, COOJIONEeHUS OSTUYECKUX HOPM IpHU
MPOBENIEHUN OMOJIOTUYECKUX UCCIICIOBAHMI;

OCO3HAHUE IIEHHOCTU OMOJOTHYECKUX 3HAHUM JUISl TIOBBIIMICHUS YPOBHS IKOJIOTHYECKOU
KYJABTYPBI, ISl POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B MOBCEIHEBHOW XU3HM JJISI OLICHKHU
MOCJIE/ICTBUI CBOEU JCATENHHOCTH IO OTHOIICHUIO K OKpYXKAIIIeH cpene, cOOCTBEHHOMY
3I0pOBbIO, 000CHOBAHUE U COOITIOZIEHUE MEP MPOPUITAKTUKY 3a00IeBaHUH.

B cucteme cpennero oobmiero oopazopanus «buonorus», usydaemasi Ha 6a30BOM YpPOBHE,
SBIISICTCSI 00S3aTENIbHBIM YUEOHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOM O0JiacTu
«EcTecTBEeHHO-HAYyYHBIE TIPEIMETHI.

Jlis n3yyeHus: 6Mojaoruu Ha 6a30BOM YpOBHE CPEAHET0 00I11ero 00pa3oBaHuUsl OTBOAUTCS
68 uacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 yaca (1 yac B Henento).



COAEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTHUMHU
€CTECTBEHHBIMU HayKamu, (Quiiocoduei, ITUKOW, ACTETUKOW W mpaBoM. Ponb Ouonoruu B
dbopMHUpPOBAaHUYU COBPEMEHHOW HAyYHOU KapTUHBI MUpa. CucteMa OMOJIOrHYeCKUX HayK.

MeTozbl MO3HAHUS KUBOM MPHUPObI (HAOIIOACHNE, SKCIIEPUMEHT, ONUCAHKUE, U3MEPEHHE,
KJaccudukaius, MoJEIMpPOBaHUE, CTaTUCTHYECKass 00paboTKa JaHHBIX).

JdeMoHCcTpanuu:

[Toptpetsl: Y. {apBun, . Menaens, H. K. Konbuos, [xk. Yorcon u ®@. Kpuk.

TaOnuie! U cxembl: «MeTo/ibl TO3HAHUS KUBOW MPUPOJIBI.

JlaGopaTropHble M NPaKTH4YeCKUE PadOThI:

[Ipaktuyeckass padora Ne 1. «lcmonb3oBaHWe pa3IMUHBIX METOAOB MPU HU3YYECHUU
OHOJOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTEMbI M1 UX OPTraHU3ALUS.

Kusble cuctembl (OHMOCHCTEMBI) Kak IpeaMeT u3ydeHust Omonoruu. OTIWYUE >KUBBIX
CHUCTEM OT HEOPTAaHUYECKON TPUPOIBI.

CpoiicTBa OmocucTeM M HX pazHooOpaszue. YPOBHH OpraHM3allud OHOCHCTEM:
MOJICKYJISIDHBIA,  KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIM, MOMYJSIIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIT), OMOChHEpPHBI.

JlemoHcTpanuu:

Tabnuiel 1 cxeMbl: «OCHOBHbIE TPU3HAKU KU3HW», «YPOBHU OPraHHU3alldd >KUBOU
PUPOIBI.

Oo6opynoBanue: Mojaeab Mosekyisl JJHK.

Tema 3. XuMu4ecKui COCTAB M CTPOCHHE KJIETKH.

XUMUYECKUH  COCTaB  KIETKUM.  XHUMHYECKHE  DJIEMEHTBhl:  MAaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEILIECTRA.

@yHKIMU BOABI U MHUHEPAJbHBIX BEIIECTB B KieTke. llomnepiaHue OCMOTHYECKOTO
Oastanca.

benku. CoctaB u cTpoeHne 0eIKoB. AMHUHOKHUCIOTH — MOHOMEpPHI OeikoB. HezameHnnmblie
U 3aMEHHUMbBIC AMHUHOKHMCIIOTHI. AMHWHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYPhI OEIIKOBOM
MOJIEKYJIbl (ME€pBUYHASA, BTOPUYHASl, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBolicTBa O6enkoB. bronorndeckne GyHKIIMHA OSTKOB.

depMeHThl — Ouonoruyeckue kKaraiamzatopbl. CTpoeHue (QepMeHTa: aKTUBHBIA IEHTD,
cyoctparnas crnenuduunocts. Kodepmentsl. Butamunbel. Otiuuuss  (GepMeHTOB  OT
HEOPraHUYECKUX KaTaJlnu3aToOpOB.

VYrneBonbl: MOHOCaXapuasl (ITI0K03a, pudo3a U Je30Kcuprd03a), mucaxapuibl (caxaposa,
JaKTO3a) W ToJUcaxapuibsl (Kpaxmal, [IHMKOTEH, IIeJUTio03a). buonorndeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuaet:  Tpurmiepunbl, (ocdonunuasl, crepounsl. [unpodunbHO-rUAPODHOOHBIE
cBoiicTBa. buonornueckue pynkuun unuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB U JTUIUIOB KaK
VMCTOYHHKOB SHEPTUH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykneotuasr — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u dynkuun JIHK. Ctpoenne u dynkuuu PHK. Buget PHK. AT®: ctpoenne u
byHKIUN.

[utonmorusi — Hayka o kiertke. Kierounas teopusi — nmpuMep B3aUMOICHUCTBUS UAEH U
(akTOB B HAyYHOM MMO3HAHUH. METOIbI U3yUEHUS KIICTKH.

Krerka xak 1emnoctHas skuBasi cucrema. OOmue Mpu3HaKU KIETOK: 3aMKHYTasi HapyKHast
meMOpana, monekyinbl JIHK kak renetnueckuii anmapar, cuctema CUHTe3a Oerka.

Tumbel KJIETOK: DJyKapuoTHUeCKas U mpokapuotrhyeckas. OcCoOEHHOCTH CTPOCHUS
mpoKapuoTH4eckoi kieTku. Kietounas creHka Oakrepuit. CTpoeHHE 3YKapHOTHUECKON
kJeTku. OCHOBHBIE OTIIMYUSI PACTUTEIHLHOM, )KUBOTHOU U TPUOHOMN KIIETKHU.

II0BEpXHOCTHBIC CTPYKTYPBI KICTOK — KIETOYHAs! CTCHKA, IIMKOKAJIMKC, X (DYHKLHH.
[Tnazmatnueckas memOpaHa, €€ CBOWCTBA W (DYHKITUH. LIHTonna3Ma U €€ OpraHoupbl.
OnnomeMOpannbsie  opraHownabl  kinetku:  OIIC, ammapar  Tompmku,  JTH30COMBL.
[lonyaBTOHOMHBIE  OpraHOMABI  KJIETKH: MHUTOXOHJpuUHU, TuiacTtuael. [IpoucxoxaeHue



MUTOXOHJpUM 1 mnactui. Buasl nnactua. HememOpaHHbIE OpraHoubl KIETKH: pUOOCOMBI,
KJICTOUYHBIA LIEHTP, LEHTPHUOJU, PECHUYKH, KIyTUKH. DyHKIMU OpPraHouJI0B KIIETKU.
Bxurouenusi.

Anpo — perynsaTopHsii IeHTp kieTku. CTpoeHue siapa: siaepHas 0007104Ka, Kapuoria3ma,
XPOMATHUH, SPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIETKE.

JleMoHCTpaMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. IInelinen, P. Bupxos, [Ix. YorcoH, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefeneHue XHMHYECKMX JJIEMEHTOB B HEKHBOW IPUPOIL»,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOM ITPUPOIE».

Tabnuipr u cxembl: «llepuonuyeckas Tabnuila XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI  BOJbI», «buocunTtes Oenka», «CTpoeHue Moyekynbl Oenka», «CrpoeHue
dbepmentay, «Hyxneunoswie kucinotel. JHK», «Ctpoenue monexynsl ATD», «Crtpoenue
DYKapUOTHUYECKON KIETKH», «CTpOoeHUuE >KUBOTHOM KIETKH», «CTpOEHHWE pacTUTEIbHON
KIIETKN», «CTpOEHUE MPOKAPUOTHUECKON KIETKN», «CTpOEHHE sApa KIETKH», «YITIEBOABDY,
«JInouaen.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHME Jisi MPOBEACHUS HAOIIOACHUM,
U3MEpPEHUHN, HKCIIEPUMEHTOB, MUKPOIIPENapaTbl PaCTUTENbHbBIX, )KUBOTHBIX U OaKTepHaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlabopatopHast pabota Ne 1. «/3ydeHne KaraJuTUYECKON aKTUBHOCTU (PEpMEHTOB (Ha
pUMepe aMUJIa3bl UIIA KaTana3bl)».

JlabopatopHast pabora Ne 2. «M3ydyeHue cTpoeHUs KIETOK PACTEHUM, >KUBOTHBIX U
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOITpenaparax U uX OMUCaHUE.

Tema 4. ’/KuzHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa0OIU3M. AccUMWISAIUS (IUIACTUYECKUN OOMEH) U
JUCCUMUJISIIUS (PHEPreTUYECKUi OOMEH) — JIBE€ CTOPOHBI €IMHOIO Ipollecca MeTadoIu3Ma.
Poib 3aK0HOB coxpaHEeHUs BEMIECTB U SHEPTUU B IOHMMAaHUU METa00IM3Ma.

Tunbsl oOMeHa BemecTB: aBTOTpO(dHBIA U rerepoTpodHbiid. Pons depmeHTOB B 00MEHE
BEILIECTB U IIPEBPALICHUN YJHEPTUU B KIIETKE.

®orocunte3. CperoBas u TemHOBas ¢a3bl (oTocuHTe3a. Peakuuu ¢orocuHTe3A.
DddexkTuBHOCTh (hoTOCHMHTE3a. 3HaueHHWe (OTOCHHTE3a I JKU3HKM Ha 3emuie. Biusawue
yCIIOBUI cpeibl Ha (POTOCUHTE3 M CIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUI.

XeMocuHTe3. XEMOCHHTE3UPYIONIUe OaKTepuHu. 3HAYCHHWE XEMOCHHTE3a JUIsl JKM3HU Ha
3emure.

OHepreTuueckuii oOMeH B  KieTke. PacimienyieHue  BEmIECTB, BBIICTICHUE W
aKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTarbl dJHEpreTHueckoro oomena. [nukonus. bpoxenue
u ero Buabl. KuciaopomHoe OKHCIEHHE, WU KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
bochopunupoBanue. IhHEKTUBHOCTS YHEPTETHIECKOTO OOMEHA.

Peakimuun marpuunoro cuHTe3a. lenernueckas wundopmarus u JIHK. Peanmuzamms
TeHeTHYECKONM MH(pOpMAIMU B KJIETKE. [ eHeTUYeCKuil KO/l U €ro CBOMCTBA. TPaHCKPUIMIUS —
matpuunblii cuaTe3 PHK. Tpancnsuus — OuocunTes Oenka. Dramnbl TpaHcusiuu. KonupoBanue
aMUHOKHUCIOT. Ponib pubocom B GMocuHTE3e Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. HMcropusi otkpeitusi BupycoB (. .
WBanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKM3HEHHOTO IMKJIa BUPYCOB. bakrepmodarm.
bome3sHn  pacreHuid, KUBOTHBIX W  YEJOBEKAa, BBI3BIBAEMBIE BHpycamMu. Bupyc
ummyHoneunmra uenoBeka (BUY) — Bo3Oymurens CIIMJla. OOparHas TpaHCKPHUIIINSA,
peBepTasza u unTerpasa. [Ipodunaktuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHHI.

JleMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, J. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt ®w  cxembl: «Tunbl  muradus», «Meradomusm», «MHUTOXOHAPHS,
«HepreTudeckuii ooMeny», «Xmopommnacty, «Dorocurresy, «Crtpoerue JJHK», «CtpoeHue u
dbyHkimoHupoBanue reHa», «CuHre3 Oenka», «leHetmueckuii kom», «Bupyce»,
«bakrepuodarn», «Ctpoenue u ku3HeHHbIM 1Mka Bupyca CIIM]Jla, Oaxrtepuodaray,
«Penmukanus JTHK».



O6opynoBanue: Mmonenu-anmiukanuu «Yasoenue JHK u Tpanckpunims», «buocunres
oenkay», «CTpoeHue KIeTku», Mosenb cTpykrypsl JJHK.

Tema S. PasMHOXKeHMe M MHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Kietounslii UK, WM JKU3HEHHBIM IWKI KiaeTku. MuTepdaza u muto3. IIporeccsl,
nporekarone B uarepdase. Permmkanus — peakiust marpuyHoro cunre3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HA0Op — KapUOTHI. JIUIJTOMHBIN M TalIOMIHBIA XPOMOCOMHBIE
HaOopbl. XpoMaTuabl. Llutonornuyeckue 0OCHOBBI Pa3MHOXKEHUSI M MHIUMBUTYAJIbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenne kinerkn — muto3. Cragum murtoza. Ilpomecchl, mpoucxomsdiiue Ha Ppa3HbIX
CTaJuAX MUTO3a. BUOIOrnYecKuii CMBICT MUTO3a.

[Iporpammupyemasi rudesnb KJIETKU — aroInTo3.

@dopMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecrojoe U TmojoBoe. Bwuasl 6ecrnosnoro
Pa3MHOXKEHHMS: JIJICHUE HaJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BETETaTUBHOE Pa3MHOXKEHUE. VICKyCCTBEHHOE KIOHUPOBAaHUE OPraHMW3MOB, €0 3HAYCHUE IS
CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONIOTO.

Meiio3. Craauu meiiosa. IIponeccel, npoucxoadiue Ha cTaguax Meio3a. IloBeneHue
XpoMocoM B Meio3e. KpoccuHroBep. bruonornuecknii CMbICIT M 3HAYEHHUE MEN03a.

["ameTorenes — mporecc 0Opa3oBaHusl MOJIOBBIX KJIETOK Y KMBOTHBIX. [10JIOBBIE Kee3bl:
CEMEHHUKHU U ssuyHukU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMer (CrepMaro30u,
SAUIIEKIIeTKa) — clepMaToreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SIUIEKIETOK U
criepmato3onaoB. OmiogorBopenue. [laprenorenes.

NunuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Dtarnbl AYMOPUOHATILHOTO PAa3BUTHUSL Y TO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacCTPYJIALIMS,
opranorenes. IloctomMOpuoHanbHOe pa3BuTHE. TUMBI TOCTAIMOPUOHATBHOTO PA3BUTHSL:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BnusiHue cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Burtue pacreHuii. OHTOreHe3 [IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHU, CTaIUN
pa3BUTHS.

JlemoHcTpanuu:

Tabnuiel 1 cxeMbl: «@OPMBI Pa3MHOKEHUSI OPTaHU3MOBY, «JIBOMHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHUI», «BereraruBHOE pasMHOXKEHHUE pACTEHUN», «JlelleHne KIeTKu
OakTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIETOUHBIA UK,
«Perumkamus JTHK», «Murtos», «Menosy, «IIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONTUTAIONINX U YeTI0BEKa», «OCHOBHBIE CTAIMM OHTOTEHE3A.

OO6opynoBaHue: MHUKPOCKON, MHKporpemnaparbl «CrepMaTo30uIbl MIIEKOIMUTAIOIIET0Y,
«Sliueknerka miekonuTaromero», «KapuoknHe3 B KIIETKax KOpPEIIKa JyKa», MarHUTHas
MojIeNb-armuInKanus «Jlenenue knetku», monenb JJHK, monens Metadha3sHoit XpOMOCOMBI.

JlaGopaTropHble U NpaKTHYeCKHe PadOThI:

Jlabopatopnas pabota Ne 3. «Habmrogenne MuTo3a B KJIE€TKaX KOHUMKA KOpEITKa JyKa Ha
TOTOBBIX MUKPOITPENAPATAX).

JlaGoparopnast pabora Ne 4. «M3yueHme CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOITPENAPATAX).

Tema 6. HacieicTBEeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. lVcropusa pasButhss reHeTuku. Ponp nuronorun u
SMOpPUOJIOTUM B CTAHOBICHWU TEHETUKH. BKIam pOCCHICKUX W 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKA. MeToAapl TEHETHKH (TUOPHUIOIOTHYECKUN, ITUTOTCHETUYCCKUM,
MOJIEKYJSIPHO-TeHETHUEeCKUil). OCHOBHbBIE T€HETUYECKUE MOHATHUS. [ eHeTHUecKass CUMBOJIMKA,
HCIIOJIb3yeMasl B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH  HACJIEIOBaHMSI  IMPU3HAKOB, YycTaHOBIeHHble [. Mennaenem.
MoHorubpuHoe CKpelmmBaHue. 3aKOH eANHOOOpa3us THOPUIOB TEPBOTO TOKOJICHHUS.
[IpaBmiio JTIOMUHUPOBAHHUS. 3aKOH PACIICTUICHUS MPU3HAKOB. [HMMOTE€3a YHUCTOTHI TaMeT.
[TonHOE M HEMOJNIHOE JOMUHUPOBAHUE.

JluruOpugHoe CKpelmuBaHWE. 3aKOH HE3aBUCHUMOTO  HACIEAOBAHHS  IPHU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTUOPHUIHOTO CKpPEIIMBaHMs. AHAJIU3UPYIOIIEE CKpEIIMBaHUE.
Hcrionb30BaHne aHATM3UPYIOMIETO CKPEITUBAHUS JUTSI ONIPENETICHUs TeHOTUTIA OCOOH.

CuerienHoe HacnenoBanue mpu3HakoB. Pabora T. Moprana mo CIETUICHHOMY
HACJIEIOBAHUIO T€HOB. HapylieHue cuenieHus reHOB B PE3YNIbTaTe KPOCCUHIOBEPA.



XpOMOCOMHAasi TEOPUS HACIEACTBEHHOCTH. | eHETUYECKUE KaPTHI.

['enernka nosia. XpoMOCOMHOE ONPENEICHUE M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
[oMoraMeTHble U reTeporameTHble opraHu3Mbl. HacinenoBaHue NMpU3HAKOB, CUEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl HM3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIEACTBEHHas. Poib
Cpenbl B  HEHACJEICTBEHHOM  HM3MEHYMBOCTU. XapaKTepUCTUKA  MOAU(DUKAITMOHHON
W3MEHYMBOCTH. BapuanuoHHbBI psini U BapualnMoHHas KpuBass. Hopma peaknuu mpusHaka.
KonnuecTBeHHbIE W  KAaueCTBEHHbIE TMpPU3HAKM M WX HopMa peakiuu. (CBoiicTBa
MOJIU(PUKAITMOHHOW U3MEHYUBOCTH.

HacnencrBeHHasi, M TeHOTUIIMYECKAs], ”3BMEHUYMBOCTh. KOMOMHATHBHAS H3MEHYMBOCTD.
Meiio3 ¥ MOJOBOM MpoIecC — OCHOBAa KOMOWMHATUBHOW W3MEHYHMBOCTH. MyTallMoHHas
u3MeHunBOCTh. Kiaccudukanus myTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacTtoTa u
NpUYUHBI MyTaluid. MyTareHHbie (hakTopbl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACJIECTBEHHOMN
n3MenunBoctu H. 1. BaBuioga.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enernka wenoBeka. Kapuorun dyenoBeka. OCHOBHbIE METOIBl T€HETHKH YEJIOBEKA:
TeHEIOTMYEeCKUM, ONM3HEIOBbIM, IUTOTCHETUYECKUM, OUOXUMHYECKUH, MOJIEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIpEAEIECHUE TEHOTUIIA: TMOJHOTE€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomolnbio [T[P-ananuza. HacnencTBennbie 3aboaeBaHus
YyelioBeKa: TeHHble Ooie3Hd, OOJE3HM C HACIEACTBEHHOM MpeapacroiokeHHOCTHIO,
XpoMocoMHbIe Oosne3Hu. Comaruueckue U reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIIMTIBEL 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTUKY U JICUYECHUSI TCHETUUYECKUX
Oone3Hel. Menuko-reHeTUYeCcKOe KOHCYJIbTHUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON TEeHETUKH B
MPEOTBPAIICHUH U JICUCHUU TeHETUUECKUX 3a00JIeBaHUN YeJIOBeKa.

JlemoHcTpanuu:

[Toptpetsi: I. Mennens, T. Mopran, I. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKAsi OCHOBAY,
«3aKOH pacCIIEIUICHUs] M €ro UIUTOTCHETHYECKAasT OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpunnoe ckpeniuBanuey, «l{uTomornueckne OCHOBBI TUTHOPUHOTO CKPEIIUBAHU,
«Merno3sy, «B3auMoIelCTBHE allIeNIbHBIX TEHOBY, «] €HETUUEeCKUE KapThl PACTEHUN, ) KUBOTHBIX
U 4enoBeka», «[eHeTnka moia», «3aKOHOMEPHOCTH HACIEHOBAHUS, CLUEILUIEHHOTO C IOJIOMY,
«Kapuotunel delmoBeKa W JKUBOTHBIX», «BuIapl u3MeHUMBOCTHY», «MonudukammoHHas
U3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «l eHeTHKa rpymn KpoBu», « MyTanimoHHas
V3MEHUYHUBOCTbY.

Oo6opynoBanue: Monenu-anIuMkanuu «MoHorubpuaHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHUEe», «JlurubpumgHoe ckpemuBanue», «llepekpécT XpoMocom», MHUKPOCKON U
Mukponpenapar «Jpo3zodunay (Hopma, MmyTaiuu GopMbl KPbUILEB U OKPACKHU Teja), repOapuit
«l'opox moCeBHOMN.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U TUTUOPHUIHOTO
CKpEIIUBaHUA y Ip030( Ikl HA TOTOBBIX MUKPOTpENapaTaxy.

Jlabopatopnas pabota Ne 6. «3yuenne MmoauduKamoOHHONW U3MEHYUBOCTH, IIOCTPOCHUE
BApUALMOHHOIO psiia U BApUALMOHHOW KPUBOW.

JlabopatopHast pabora Ne 7. «AnHanu3 wmyTtanmuii y JApo3oduiIbl Ha TOTOBBIX
MHKPOITPENAPATAX).

[Tpaktuueckas padora Ne 2. «CocraBieHre U aHaJIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTMH.

Cerneknuus Kak HayKa U Mmpolecc. 3apoxkaeHue CelieKuu 1 goMectukamus. Yuenue H. H.
BaBuioBa 0 1eHTpax MPOUCXOXKIACHUS W MHOTO0Opaswsi KylIbTypHBIX pacTeHuit. LleHTpbI
MPOUCXOKICHHSI TOMAIIHKUX )KUBOTHBIX. COPT, MOpOJIa, ITAMM.

CoBpeMeHHBIC METOABI CeNeKuuH. MacCoBblil 1 HHAMBUIYaIbHbIl OTOOPBI B CCICKLHH
pacTeHuil 1 )KUBOTHBIX. OIEHKa IKCTEphepa. bIM3KopoaCTBEHHOE CKpEMBaHNUE — WHOPHIVHT.
Uucras nuaus. CkpemmBaHWEe YHCTHIX JIMHWA. [erepo3uc, wim TUOpUAHAS —CHUJA.
Heponcteennoe ckpernuBanue — aytopunuur. Otnan€éHHas ruOpuausanus U e€ yCIexXu.
HcKyCCTBEHHBI MyTareHe3 M IMOJYy4YEHUE MOJUIUIONAOB. JIOCTHIKEHUS CENEKIIUU PACTCHUU,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buoTtexHoynorus Kak OTpacib IPOU3BOACTBA. [€HHAas WHXEHepHs. ITanbl CO3AaHUS
pexomOunanTHor JIHK u TpancreHHwsix opranusmoB. Kiierounass umkeHepus. Kiierounsle
KYJIBTYDBI. MuUKpOKJIOHATBLHOE Pa3MHOXKEHUE pacTeHU. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJOTMYECKHE U 3TUYECKHUE
npo6aemMbl. MO — reneTnuecku MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. 1IBaHOB.

Ta6JII/IHLI U cxembl: kapta «LleHTphl HPOUCXOXKACHUS U MHoroo6pa3H;1 KYJIBTYPHBIX
pactenuit», «Ilopoasl qOMaTHUX )KMBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHu», «OTnanéHHas
ruopuam3anus», «Paborel akagemuka M. @. HBanoBay, «llomumiounnus», «OOBEKTHI
ouorexHosoruny», «Kierounsle KyabTyphl U KIOHUpOBaHUE», «KOHCTpynpoBaHHE W MEPEHOC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH IIJIOJIOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuiit «CenbCKOX03SIMCTBEHHBIC PACTCHUS.

JlaGoparopHble ¥ NIPaAKTH4YeCKUE PA0OThI:

Okckypcusi «OCHOBHBIE METOJBI M JIOCTHDKCHHUSI CEJICKIIMU PACTCHHM M >KMBOTHBIX (Ha
CEJIEKITMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATCIIbHBIA y4acTOK, B TEIJINYHOE
X035IMCTBO, TaOOPATOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. IBoaOIMOHHASA OMOJIOTHSA.

[IpeanochuUIKM BO3HUKHOBEHUSI ABOJIIOLMOHHOW TEOPUHU. DBOJIOUHMOHHAS TEOpUS U €€
MecCTO B OMosIoruu. BiusiHue sBOMIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUU U JPYTHX HaYK.

CBugerenscTBa ABOMIONUU. [lameoHTONIOrMYEeCKHE: MOCIEAOBATEIbHOCTh MOSIBICHUS
BUJIOB B TAJICOHTOJIOTMUECKOM JIETONMHUCH, mepexonHbie (opmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue ¢ayH u (Haop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOACTBA U PA3INuusi SMOPHOHOB Pa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHBIE, PYIHUMEHTAPHBIE OPTaHBbI,
araBu3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO MEXAHMW3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEeH Y BCEX OPraHU3MOB.

OpomronmonHass Tteopust Y. JlapBuHa. IIpeanochUlKM BO3HHMKHOBEHHS JIapBUHU3MA.
JIBrokymue Cuibl 93BOJIONMUA  BUJOB 10 [lapBuHy (M30BITOYHOE pa3sMHOXKEHUE TPU
OTPAaHUYEHHOCTH PECYpCOB, HEOIpenenéHHas HM3MEHYMBOCTh, OOphOa 3a CyIliecTBOBAHHE,
€CTECTBEHHBIH 0TOOD).

Cunretuueckas Teopust sBomonun (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUS.

MukposBomonus. [Tonynamnus kak eAMHUIA BUAa U 3BOJIIOIUH.

JIBrkymue cuiibl ((hakToOphl) HBOJIOIUU BUAOB B Mpupone. MyTalluOHHBIN MpoIiecc u
KOMOWHATUBHAsT WM3MEHYMBOCTh. llomynmsinoHHbIe BOJMHBI W Jpeiid reHoB. M3omsamus u
MUTpaLus.

EctectBennbiii oTO0p — Hampamisitonuit paktop sBomonuu. OOpMbl €CTECTBEHHOTO
orbopa.

[Ipucnoco0IeHHOCTh OPTaHU3MOB KaK pe3ybTaT 3Boitoiuu. [IpumMeps! mpucnocoOneHuit
y Opraau3MoB. ApoMop(o3bl U UIUOATANTAIINH.

Bun u BupooOpazoBanue. Kpurepum Buma. OcHOBHbIE (HOpPMBI BHI000pPA30BAHUS:
reorpagu4eckoe, IKOJIOTUIECKOE.

MaxkpoosBomtorusi. @opMbl 3BOTIONUU: (PHIIETUYECKAs, JUBEPreHTHAsI, KOHBEPTEeHTHA,
napauienbHas. HeoOpaTuMoCTh 3BOTIOIUN.

[Ipoucxoxxknenne  OT  HECHEUHMAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyroinas
crienranu3anus. AganTuBHAs padaiysl.
JlemoHcTpanuu:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O.
['exkens, ®. Mromep, A. H. CeBepuos.

Tabmumer 1 cxembl: «Pa3BuUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoablin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOprOBI 3a CYIIECTBOBAHHE,
«EcrectBennsiii  otO0p», «MHOroobpasue coproB pacteHuil», «MHoroodopasue mopos
YKUBOTHBIX), «JTonmynsiuun», «MyTanuronHas V3MEHUYHUBOCTbHY, «Apomopdo3zbi»,
«Ununoananrarumny, «O0Imas aereHepanus», «JBrwkyiue cuibl 3Boonuny», «Kapra-cxema



Mmapuipyta nyremectsus Y. [lapsunay, «bopsba 3a cymectBoBanuey, «IIpucrnocobieHHOCTh
opranusMoBy, «l'eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHbBIMU TUIIAMHU OKpAacKu, HAOOp MIIOIOB
U cemsiH, Kkoyekuusi «lIpumepbl 3alIMTHBIX MPUCHOCOONIEHUN Yy KUBOTHBIX», MOJEIb
«OCHOBHBIEC HAaMpaBICHUS HBOJIONUNY, O0BbEMHAs Mojneiab «CTpoeHHuEe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaguueckas kapra mwupa, Kouiekius «DopMbl COXPAHHOCTH HUCKOMAEMbIX
YKUBOTHBIX M PACTEHUI», MOJEb anmukanus «llepekpéct XxpoMocomy, BIaXHbIE Mpenaparbl
«Pa3Butrie HacekoMoro», «Pa3BuTHe IATYIIKWY», MUKporpenapar «Jlpo3zoduna» (HOpma,
MyTaluu GOpMbI KPbUTLEB U OKPACKH TENA).

JlaGopaTropHble M NPaKTH4YeCKUE PAdOThI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTUYECKOMY KPUTEPHUION.

JlabopatopHast pabora Ne 2. «OmnucaHue MNpUCIIOCOOIEHHOCTH OpraHM3mMa M €€
OTHOCHUTEIBHOTO XapaKTEPay.

Tema 2. Bo3HNKHOBeHUE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHble TIPEACTABICHUS O 3apOKICHUM >KU3HHU. HayuHble rumnore3pl BOSHUKHOBEHUS
KU3HU Ha 3emsie: aOUOreHe3 W maHchepMus. XUMHUYECKasi 3BOJIOLMS. AOMOTEHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX. OKCIIEPUMEHTAIBbHOE IOATBEPKIACHUE
XUMHU4eCcKoi 3Bostonnu. HavanbHbie aTanbl 6uonoruueckoi somooruu. ['unoreza PHK-mupa.
dopmupoBaHre MEMOPAHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIECTKH. [IepBbie KIETKU U UX
sBomousA. DopMHUpOBaHME OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

Pa3zgutne xu3HM Ha 3emiie 1o 3paM u nepuomaMm. Karapxeil. Apxelickas u
npotepo3oiickast dpbl. Ilaneosoiickas dpa W €€ MEPUOABL: KeMOPHIICKHIl, OPJOBHKCKHI,
CUJIyPUHCKHN, T€BOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKUU.

Me3so301icKkast 3pa U €€ IepUoAbl: TPUACOBBIHN, IOPCKUN, METOBOM.

KaitHo30ilicKas 3pa u €€ neprobl: NajleOor€HOBbINA, HEOT€HOBBIN, AHTPOIIOTEHOBBIH.

XapakTepuCTUKa KIMMATa M TEOJOTHYECKHX MporueccoB. OCHOBHBIE ATallbl 3BOJIOLHH
PACTUTEIBHOTO U KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBiieHue,
pacUBET U BEIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpakeHUe 3BOJOIUU. OCHOBHBIE CUCTEMAaTUYECKUE
IPyIIIBl OPTaHU3MOB.

OBOJIOLMSL  YEJOBEKAa. AHTpPONOJOTHUS KaKk Hayka. Pa3BUTHE TIpPEACTaBICHUN O
MPOUCXOXKJICHUH YelloBeKa. MeToapl M3ydeHHs aHTpomnoreHe3a. (CXoncTBa W pa3ivuus
YeJI0BEKA U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JIBwkymue cunbl ((akTopel) aHTpororeHe3a. HaciencTBeHHass HW3MEHYHMBOCTH U
ecTecTBeHHbIH o0TOOp. OOIIEeCTBEHHBIH 00pa3 JKU3HU, W3TOTOBICHUE OPYyIud Tpyha,
MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJANU W BETBU SBOJIOLMHU YEJIOBEKA: ABCTPAJIOMUTEKH, UETOBEK yMENbIi,
Yenosek mnpsaMmoxomsamuii, YenoBek HeaHaepranbCkud, YenoBek pasyMHbll. Haxonku
HCKOTIAeMBIX OCTATKOB, BpEeMsI CyIIECTBOBAHUS, 00JIACTh PACIPOCTPAHEHHS, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHSL.

Uenoreueckne packl. OCHOBHBIC OOJIBIIIME pPachl: €BPOTICOMIHAS (EBpa3HiicKas), HErpo-
aBcTpasionjHas  (dKBaTopuaibHas), MOHTOJIOMAHAS (a3uarcKko-aMepukaHckas). YeprTol
MPUCTIOCOOJICHHOCTH TIPEICTaBUTENICH YEIIOBEYECKUX pac K YCIOBUAM CYIIECTBOBAHUSI.
EnnncTBO yenoBeueckux pac. Kpuruka pacusma.

JleMoHCcTpanuu:

[Toptpetsl: @. Penu, JI. ITactep, A. Y. Onapun, C. Munep, I'. FOpu, Y. JapBuH.

Tabmuupl u cxembl: «Bo3ankHoBeHHe COTHEYHOM CHCTEMBI», «Pa3BUTHE OpraHuYeCcKOro
Mupa», «PacturenbHas KieTka», <«OKuBoTHas kieTka», «lIpokapuornueckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OPraHUYEeCKOro Mupay», « CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX 00e3bsH», « OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOIO0K
IPEAKOB COBPEMEHHOIO 4YelIOBeKa», «JlpeBHeumme moam», «IpeBHue mogm», «llepsbie
COBPEMEHHBIE JIFOIN», «Hen0BEeUECKNE pachhy.

O6opynoBanue: wmymspku  «lIpoucxoxaenne denoBeka» (OIOCTBI  aBCTPAJIOMMUTEKA,
MUTEKAHTPOTa, HeaHIePTAJIbIIa, KPOMAaHBOHIIA), CIEMKHU WM N300paKeHUS KaMEHHBIX OpYyIuil
NepBOOBITHOTO YeNIOBEKa (KaMHHU-YOMIEPhl, pyouia, Ckpebiia), TeOXpOHOJIOTHYECKas TaOIuIIa,
KOJIJIEKIUSE «POPMBbI COXPAHHOCTH UCKOMAEMBbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTropHble U NpaKTHYeCKHe PadOThI:



[Ipaktuueckast padora Ne 1. «/3yueHne uckomnaemMplx OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUTEKLIMSX).

DKCKypcus «DBOJIOLUS OPTAaHUYECKOTO MUpa Ha 3emie» (B €CTEeCTBEHHO-HAYYHBIA WU
KpaeBeAUECKUMN My3eil).

Tema 3. OpranusMsbl 1 OKpY KalOLIas cpeaa.

OKkoylorvsi Kak Hayka. 3aJadyd M pas3ieNibl AKOJOTMU. MeTombl SKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMUYE€CKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenapl  oOWTaHUsT  OpPraHMW3MOB:  BOJHAs,  HA3€MHO-BO3MYIlHAas,  IOYBEHHA,
BHYTPHOPraHU3MEHHASI.

Okonornueckue ¢akropsbl. Kiaccudukanus sxomorndeckux (akTopoB: aOMOTUYECKHE,
OMOTHUYECKHUE U aHTpONOreHHbIe. JIelicTBHE HKOIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AOuoruyeckne  (akToOpbl:  CBET, TeMIeparypa, BIAXHOCTh.  DoToNEpUOAU3M.
[TpucnocoOnenus: OpraHu3MoB K JEHCTBUIO a0UOTHYECKUX (aKTOpoB. bronornyeckue puTMel.

buotnyeckue ¢dakropsl. Buasl OMOTMYECKUX  B3aMMOJICWUCTBHUM:  KOHKYpPEHIIMS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEWUTpaau3M. 3HAYeHHE OUOTHYECKUX
B3aUMOJICHCTBUIM JIJIs1 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPaKTEPUCTHKU monyasiuud. OCHOBHBIE [OKA3aTeNd TOMYJISIHNHN:
YHUCJIICHHOCTh, IIJIOTHOCTb, POXIAAEMOCTh, CMEPTHOCTb, MPHUPOCT, Murpamus. JuHamuka
YUCJIICHHOCTHU MOMYJISIIIUU U €€ PeryIsiiusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ym6oabaT, K. @. Pynbe, 3. ['ekkens.

TaOnuiet 1 cxembl: kapta «IIpupoaubie 30Hb1 3emin», «Cpeibl OOMTaHUS OPTaHU3MOBY,
«Dotonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJISIIUU
uHpy3opun-tydenbkny, «lumiespie nenm.

JlaGopaTopHble H NpaKTH4YeCKHEe PadOThI:

Jlabopatopnast pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUN M3 Pa3HBIX
MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. « BriiusiHre cBeta Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «Iloacuér MI0THOCTH MOMYISIIIUI pa3HbIX BUOB PACTCHUIN.

Tema 4. Coo01iecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmectBo  opranu3smMoB —  OuoneHo3. Crpykrypsl  OuoleHO3a:  BHUAOBas,
MPOCTpaHCTBeHHAs, Tpoduyeckas (nuieBas). Bunsi-nomuHanTel. CBsizu B OUOIIEHO3E.

Okonornueckue cuctembl (dKocuctembl). [loHsaTne o0 3KocHcTeMe U OHOTEOIeHO3E.
OYHKIIMOHAIbHBIE KOMIOHEHTBI DKOCHUCTEMBI: TMPOMYIEHThI, KOHCYMEHTBI, PEAYILICHTHI.
KpyroBopoT BemecTB M MOTOK IHEPTHU B IKOCHCTEME. Tpoduueckue (MHIEeBbIC) YPOBHU
skocucTembl. [lumeBbie 1enu u cetu. OCHOBHBIE TMOKa3aTelid SKOCHUCTEMBI: Oumomacca,
MPOAYKIUSL. DKOJOTUYECKHE TMHUPaMUIbL: TPOAYKIIUH, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCHUCTEM: YCTOMYHBOCTh, CAMOPETYJsIus, pa3Butue. Cykieccus.

[IpuponHbIE 3KOCUCTEMBI. DKOCHCTEMBI O3Ep MU PEK. IDKOCUCTEMA XBOMHOIO WIIH
IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buonorunueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycTounBocTH dk0ocucteM. CoxpaHeHUuE OMOIOTHYECKOTO
pazHooOpa3us Ha 3eMIe.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa Ouocdepsl.
’Kupoe BemecTBO u ero ¢GyHkuu. OcodeHHOCTH OMOCchephl Kak I00aTbHON IKOCHCTEMBI.
JluHamMu4eckoe paBHOBeCHE U oOpaTHas CBS3b B Omocdepe.

KpyroBopoTsl BemiecTB U OMOTCOXUMUYECKHE IMKIBI AJIEMEHTOB (YyIepoja, as3oTa).
3oHanbHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBo B Onochepe 3emian. AHTpPONOTCHHBIE H3MEHEHHS B Ouocdepe.
[moGanbHBIE PKOJIOTMYECKHIE TIPOOIEMBI.

CocymecTBoBaHue mpupoAsl M 4yenoBedecTBa. CoxpaHeHHEe OMOpa3zHOOOpa3us Kak
OCHOBa ycToWuumBOCTH Ouocdeppl. OCHOBAa palMOHATIBLHOTO YIPABIECHUS MPHUPOIHBIMU
pecypcaMu U UX UCTofib30BaHue. [JlocTmkennst OMONIOTHN U OXpaHa MIPUPOJIHI.

JleMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnanckuii.



Tabnuipl u cxemsbl: «[lumessie nenu», «buoleHo3: coctaB u CTpykrypa», «IIpupoaHsie
coobuiectBay, «llenmu nuTaHus», «Kojmoruyeckas nupamuaa», «buocdepa U YeIOBEK»,
«JKOocHUCTEMA IIMPOKOJMCTBEHHOTO Jiecay, «IJKOCHCTEMA XBOMHOIO Jieca», «bHOLIEHO3
BOJOEMa», «ATrpoLEeHO03», «lIpuMepHbIE aHTPONOTEHHBIE BO3ACUCTBUS HAa MPUPOLYY,
«BaxHeiilre UCTOYHUKU 3arpsA3HEHHs BO3/lyXa M TPYHTOBBIX Bom», «llouBa — BakHeimas
coctapisitomias Ouochepr», «Pakropbl Aerpaganuu  mouB», «IlapHUKOBBIN 3 ek,
«®DakTopsl PaAMOAKTHUBHOTO 3arpssHeHusi Omocdepn», «OOmWas cTpykrypa Ouochepbs»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepr», «KpyroBopor
yrieposia B buocepe», «KpyroBopot azora B mpupoje.

Ob6opynoBaHue: MOZEIb-alIUINKALUs «Tunuuuele OHMOLIEHO3bI», repOapuii
«PactutenbHble  cooOmiecTBa», Koiulekuuu «buonenos», «Bpeautenun — BakHEMIIHUX
CEJIbCKOXO3SIICTBEHHBIX ~KYJABTYp», TepOapuul M KOJUJICKIIMM pPACTEHUH ¢ IKUBOTHBIX,
NPUHAJICKAIIME K pa3HbIM 3KOJIOTMYECKMM TpylIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit denepanuiv, H300pKEHHUS OXpaHSEMBIX BHJIOB PACTCHHH M >KUBOTHBIX.



INIAHUPYEMBIE PE3VJ/IBTATbBI OCBOEHUSA IPOT'PAMMBI 11O BUOJIOTUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

Cormacio ®I'OC COQO, ycranaBnuBaioTcs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00yYaroIMMHKCS IPOTPaMM CPEHEro 00Iero 00pa3oBaHus: JMYHOCTHBIM, METAPEAMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHMYHOCTHBIX pPE3yJAbTAaTOB OCBOEHHUs IpeaMera «buosorus» BblIeICHBI
CIIEAYIOIIME COCTABISIONIME: OCO3HaHME OOy4YaloIIUMHUCS POCCHUUCKOM  IpakJaHCKON
UJECHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEIICHUIO,
HaJu4yhe MOTMBAaUMM K OOYyYEHHIO OHOJOrWM, LEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeX/IeHU! IMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U MCTOPUUYECKUX TPATUIIMIA Pa3BUTHUS
OMOJIOrMYeCcKOro 3HaHMs, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH JEATEIbBHOCTH I[IEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, IPUCYLIUMH CHCTEME
OMONIOrMYecKoro 00pa30BaHUs, HAJIMYME SKOJOTHYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LETU U CTPOUTH KU3HEHHBIE TUIAHBI.

JImgyHOCTHBIE pe3yNbTaThl OCBOCHMS Ipeamera «buosorus» nOCTUTarOTCs B €IMHCTBE
y4eOHOM U BOCIUTATENbHOU NEATEIbHOCTH B COOTBETCTBUM C TPAJULUMUOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMH, UCTOPUYECKAMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHATBIMU B
oOluecTBe mpaBWiIaMd U HOpPMaMu MOBEIECHHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEU MO3WLHH JUYHOCTH, IMATPUOTU3MA,
YBOXKEHHS K 3aKOHY U IPABOIOPSAAKY, YEJIOBEKY Tpyda M CTAapUIEMy MOKOJEHUIO, B3AUMHOIO
YBaXEHUS, OEpeKHOTO0  OTHOUIEHUS K  KYJAbTYpHOMY  HAcCleIUI0 H  TPaJHLHsIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit deaepannu, IpUpoOJe U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl 0CBOEHUA y4eOHOTO npeameTra « buoaorush AOMKHBI OTpaXarhb
TOTOBHOCTb U CITOCOOHOCTh OOYYaOIIMXCSl pyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MMO3UIMEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHUEHTAlMW, ITO3UTHBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSIM POCCHICKOrOo OOLIECTBa,
pacIIMpeHre )KM3HEHHOTO ONBITA M OIbITA JEATEIIBHOCTH B IPOLIECCE PEATM3AalUU OCHOBHBIX
HAIIPaBJICHUI BOCIIUTATEIBbHON AEATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCcKOro BOCHIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMMO3ULIMHM  OOYyYarOIIErocss KaK aKTUBHOTO M
OTBETCTBEHHOTO 4YJI€Ha POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, YBa)X€HUWE 3aKOHA U
IIPABOIIOPAAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHNH YYEOHBIX U MO3HABATENIbHBIX 33/1a4, BHIMOJTHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEsATh COOCTBEHHYIO TIO3WIIMIO 1O OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE Yy4YUThIBaTb B  CBOMX JICUCTBUSIX  HEOOXOAMUMOCTh  KOHCTPYKTHUBHOTIO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMH HEHHOCTSIMU U COLUAIIbHBIM
MTOJIOKEHUEM,;

TOTOBHOCTh K COTPYIHHMYECTBY B TPOLECCE COBMECTHOTO BBINOJHEHUSI YYEOHBIX,
[O3HABATENbHBIX M MCCIENOBATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHS K MHEHHIO
OMIMOHEHTOB NP 0OCYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJAEPIKAHMUS;

TOTOBHOCTBH K T'YMaHUTAPHON U BOJOHTEPCKOMU AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOM WIESHTUYHOCTH, TAaTPUOTHU3MA, YBaKCHUS
K CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTHU Iiepelx PonuHOM, ropOCTH 3a CBOM Kpail, CBOIO
Ponvny, CBOM A3BIK U KyJIBTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K TMPUPOJAHOMY HACIEAUI0O W MaMATHUKAM IPUPOJBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

COCOOHOCTh OILIGHMBAaTh BKJIAJl POCCHUMCKUX YYE€HBIX B CTAHOBIEHUE U pPAa3BUTHE
OMOJIOTHY, TOHUMAHUS 3HAYEHHs] OMOJIOTUY B MO3HAHUM 3aKOHOB MPUPOAbI, B dKU3HHU YEJIOBEKA
Y COBPEMEHHOTO OOIIECTRA;



uneiHas  yOeKIEHHOCTh, TOTOBHOCTh K CHOykKeHHWO U 3ammre (OtedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOy;

3) 1yXOBHO-HPABCTBEHHOTO0 BOCIIMTAHUSA:

OCO3HAHHE TYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEACHMUS,

CIOCOOHOCTh OIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJa B TOCTPOECHHUE YCTOMYUBOTO OyAylIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOJAMTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUSA LIEHHOCTEN CEMEMHON )KM3HU B COOTBETCTBUU C TPAAUIUSAMU HAPOIOB
Poccuu;

4) 3¢TeTHYeCKOT0 BOCIINTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYZa, OOIIECTBEHHBIX OTHOILICHHUIA;

MMOHUMaHUE HMOLIMOHATIBHOTO BO3IEUCTBUS )KMUBOU MPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSIBIIATH
Ka4eCTBa TBOPYECKOM JIMYHOCTH;

S5) ¢usuyeckoro BocnuTaHHMdA, (GOPMHUPOBAHUSA  KYJAbBTYpPbl  3I0POBbS M
3MOLMOHAJIBHOIO 0JIATOMOJTYYHs:

MMOHUMaHUE U peaju3alus 310pOBOro U 0e30MmacHoro oopasa >XKM3HU (340POBOE MUTAHUE,
cOOIOIEHNE TUTHEHUYECKUX MPAaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA,
peryinspHas (Qu3nyecKkas aKTUBHOCTb), OEPEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOUIEHUS K COOCTBEHHOMY (DPU3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE UEHHOCTU NPaBWJI MHAWBUAYAJIbHOTO M KOJUIEKTUBHOIO O€30MacHOTIO
MOBEACHUS B CUTYalUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIONIEH;

OCO3HAHUE MOCJIEICTBUA M HENPUATHUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUs ajJKOroJs,
HapKOTUKOB, KypEHHUS);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYy, 0CO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOI00HE;

TOTOBHOCTh K  AKTHUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOW W COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, MJIAHUPOBATh U CAMOCTOSITEIBHO BBINOJIHATH
TaKylo JIeATeIbHOCTb;

MHTEpEC K pa3iuyHbiM cepam npodhecCHOHATBLHON NeITeIbHOCTH, YMEHHE COBEpLIaTh
OCO3HaHHBIN BBIOOP OyayIIel mpodeccun 1 peain30BbIBaTH COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BaHUIO HAa MPOTSHKEHUU BCEH
KU3HHU;

7) IKOJIOrH4eCKOTr0 BOCIIUTAHMSI:

AKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CylIeCTBOBaHUS,

MOBBIIIEHHE YPOBHS HSKOJOTUYECKON KYJNbTYyphl: MPUOOPETEHHE ONbITa TJIaHUPOBAHMS
MOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MMOCEACTBUM JJI OKPYXKAIOILIEH CPEibl;

OCO3HaHUE M00aJIBHOrO XapaKkTepa SKOJIOTHUECKUX MPOOIEM U MyTel UX peLICHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOPETAEMbIE MPU U3YYEHUH OMOJIOTHM 3HAHUS U YMEHUS
IpU PELICHUH MPOOJEM, CBA3AHHBIX C palMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIOACHUE
MpaBuJI MOBEACHHS B MPUPOAE, HAMPABIECHHBIX HA COXPAaHEHHE PABHOBECHUS B DKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCUCTEM, OUochephl);

aKTUBHOE HENpUATHE NEUCTBHUI, MPUHOCAIIMX BpEA OKpYXKAroUlell MPUPOAHOM cpene,
YMEHUE MPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUM U NIPEAOTBPALLATD UX;

HaJIMYME Pa3BUTOTO HSKOJIOTMYECKOTO MBIIUICHHS, 3KOJIOTHYECKOW KYIbTYpbl, OIMbBITA
NESATEIBHOCTH  JKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBATbCS HMH B
MO3HABATEIbHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOM NPAKTHUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOM JIEATETbHOCTH YKOJIOTUYECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKu U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JUajore KylbTyp,
CrOoCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;



COBEpIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOJCHCTBUS
MEX/1y JIFOAbMH U TTO3HAHUS MHPA;

MOHMMAaHHE CHEIU(PUKA OHOJIOTMM KaK HayKH, OCO3HaHUS €€ poinu B (HOPMUPOBAHUU
paIoOHaIBbHOTO HAYYHOTO MBILUICHHUS, CO3/IaHUH 1IEJIOCTHOTO MPECTaBICHUS 00 OKPYKaoIeM
MUpPE Kak O €IMHCTBE NPHUPOJbI, UYEJIOBeKa M OOlIecTBAa, B TO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUS MPUPOAHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMU JIJIsl COBPEMEHHOM IUBUIM3AINU: 00€CTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEAMIIUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHUS YEIOBEUECTBA, MIOMCKA IMyTeH BbIX0Ja U3 TIOOATBHBIX
HKOJIOTHUECKHUX MPOoOieM U oOecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHUIO, PAllMOHAIBHOMY
MCIIOJIb30BaHUIO IPUPOIAHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYCHHH OMOJOTHYECKUX 3HAHUN B LENSIX MOBBIIICHHS 00IIEH
KyJBTYpbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIIMOHAJIBHOU
IPaMOTHOCTH 00yJaromuxcsi, popMupyeMoil npu u3ydeHu ONOIOTHH;

MOHMMAaHHE CYUIHOCTH METOJIOB IO3HAHUS, MCIOJNb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJNB30BaTh MOJMydyaeMble 3HAHMS ISl aHalu3a U OObBSICHEHHUS SIBICHHI
OKPY’KaIOIIEro MHUpPa W MPOUCXOJAMIMX B HEM U3MEHEHHUM, yMeHHE [enarb 000CHOBaHHBIC
3aKJIIOYEHHUS] HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOMIMXCS JAHHBIX C IENbI0 TOTYyYCHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS JJIS pelleHHs
npo0OJieM B pealbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAyYHOW JESTEIBHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBbCKYIO IEATEIBHOCTh MHANBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HCIPCPHIBHOMY OOpa3oOBaHHIO W CaMOOOPa3OBaHMIO, K
aAKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHM MO OWOJOTMHM B COOTBETCTBUH C JKU3HEHHBIMH
MOTPEOHOCTAMHU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE pe3yJbTaTbl OCBOCHUSI Y4eOHOro mpenMera «bUoNorusy BKIIOUAIOT:
3HaYUMBbIE I8 (POPMUPOBAHUSI MHUPOBO33PEHUS  OOYUYAIOIMIMXCS  MEKIUCIUTUITMHAPHbBIE
(MexXmpeaMeTHbIe) OOIeHAYYHbIE TOHSTHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U Clienu(PuKy METOIOB MO3HAHUS, UCIOIB3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTruUs, SBJICHUE, MPOIIECC, CUCTeMa, HAyYHbIN (PaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, WCCIEAOBaHUE, HAOIIOIECHUE, W3MEPEHHE, OJKCIEPUMEHT U JPYTHX),
yYHUBEpCaJbHbIe Y4eOHBbIC NEWCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYISITUBHBIC),
obOecrieunBatome  QGopmupoBaHue  (QyHKIUOHATIBHOM  TPAMOTHOCTH W COIMAJILHOM
KOMIETEHIIMM  OOy4aroIuxcsi, CHOCOOHOCTh OOYyYaroluXcsi HMCIOJb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS M YHUBEpCAJIbHbIC YYeOHBIC NEUCTBUS B
MO3HABATEIIbHOW W COIUATIbHOM ITPAKTHKE.

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHMSI MPOTPaMMBI CPEIHEro OO0IIero 0o0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OByajieHUe YHMBEPCAJbHBIMH Y4€OHbIMH N03HABATEIbHBIMU AeHCTBUSMM:

1) 6a30BbIE JJOrHUYecKHe JeiCTBHS:

CaMOCTOSITENIbHO (HOPMYJIUPOBATh M aKTyaJU3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWUW 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIW3a,
CUHTE3a, CpPaBHEHHUS, KiIacCHUpUKaUU, OOOOIICHMS), PACKPHIBATH CMBICI OHOJIOTHYECKUX
MOHATUH (BBIIETISATh UX XapaKTEPHbIC MPU3HAKHU, YCTAHABINBATh CBSA3H C IPYTUMU MOHSATUSIMH);

OTIPEIENATh eI JEATEIPHOCTH, 3a7aBasi MapaMmeTpbl U KPUTEPUM WX JOCTHIKEHUS,
COOTHOCHUTH PE3yNbTaThI IEATEILHOCTH C TTIOCTABICHHBIMH IIEIISIMH;

MCIIOJIb30BaTh OMOJIOTUUECKUE TIOHSTHS Il OOBsICHEHUS (DaKTOB W SIBICHUW >KHBOU
MIPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, NEIyKTUBHBIE, IO AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUAX, (DOPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;



MIPUMEHATh CXEMHO-MOJEIbHBIE CPENCTBA ISl MPEACTABICHHS CYILIECTBEHHBIX CBA3EH W
OTHOILIEHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUMH pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3padarbIBaTh IUIaH pEUIEHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIHUXCS MaTepUaIbHBIX
Y HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIESTEIBHOCTb, OLIEHHBATH COOTBETCTBHUE PE3YJIBTATOB LEIM,
OLICHUBATh PUCKH MOCIEACTBUHN AESITENbHOCTH;

KOOPAMHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBHUSAX pPEAJIbHOIO, BHUPTYaJIbHOIO H
KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILICHUE MPU PELICHUH KU3HEHHBIX POOIIEM.

2) 0a30BbBIE HCCJIeN0BaTEIbLCKHE AeliCTBHA:

BJIaJIETh HAaBBIKAMH y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM JEATEIbHOCTH, HaBbIKAMHU
paszperieHus: mpoobiaeM, CriocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHHs MPAKTUYECKUX 3aa4, IPUMEHEHHIO PA3JIMYHbIX METOAOB ITO3HAHMUS;

WCIIOJIB30BAaTh PAa3JIMYHbIE BUJbI JEITEIBHOCTA [0 IOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEPHPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B YUYEOHBIX CUTyalHUsX, B TOM YHCIIE IPH
CO3/IaHUU YYEOHBIX U COLIMATBHBIX MPOEKTOB;

(dopMupoBaTh HAyYHBIN THUIT MBIIIJICHHS, BIaI€Th HAyYHON TEPMHUHOJIOTHEH, KIIOUEBHIMU
MOHATUSAMU U METOJAMU;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aJladyl B 0Opa3oBaTEIbHOM ACATEILHOCTU U
KU3HEHHBIX CUTYalUsX;

BBISIBIISITh NPUYUHHO-CJIEICTBEHHBIE CBSA3M W aAKTyaJIU3UPOBATh 3a7ady, BBIJBUIaTh
TUNoTe3y €€ pelleHus, HAXOAUTh apryMEHThl IJIsl JI0Ka3aTrelbCTBa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELLICHUS;

aHAJIM3MPOBAaTh TOJYYEHHbIE B XOAE pEIICHUA 337a4d pe3yabTaTbl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh UBMEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBISATh LEJICHANPABIECHHBII MOUCK IMEpPEeHOCa CPEACTB M CIIOCOOOB JEHCTBUA B
npodeCCUOHATBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHWS B  [IO3HABATEJIbHYID M  MPAKTHYECKYI0  00JacTh
KUZHEJEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTMHAJIbHBIE TMOAXOAbl M pEUICHUs, CTaBUTH
poOJIeMbl U 3a]1a4d, JOMYCKAIOIINE AIbTEPHATUBHbBIC PEILICHHUS.

3) pabora ¢ uH(popManmei:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(oOpMauu (TeKkcTe yuyeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OUOJIOTMUYECKUX CIIOBApSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B HHTepHeTe), aHANM3UPOBAaTh MH(MOPMALMIO DA3IMYHBIX BHAOB H (OpM
MPEICTABIICHUS, KPUTUYECKH OLIEHUBATDH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMynupoBaTh 3ampoChl W MPUMEHATH pa3IMYHble METOAbI MPU TMOUCKE U OTOOpE
Oouosiornueckoi nHpopmaIru, HeoOX0IUMOM sl BEITIOJIHEHUS YUeOHBIX 3a]1a4;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEPILEHCTBOBATh KYJIbTYPY AaKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTHUMAJIBHYI0 (OpMYy MpEACTaBICHUS OHOJIOTUYECKOM
uHpopmaru (cxemsl, TpaduKu, IMarpaMMsbl, TAOIHILIbI, PUCYHKH U IPYToe€);

WCIIOJIb30BaTh HAy4YHBIM $3bIK B KAa4eCTBE CpEACTBA MHpU paboTe ¢ OHOIOTMYECKOU
uH(popMaIeil: MPUMEHITh XUMUYecKHe, (PU3NUeCKUe U MaTeMaTUYECKHe 3HAKU M CUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCHOJB30BaTh W MPeoOpa30oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISAHOCTH;

BIaIETh HAaBBIKAMHM pACIO3HABAHUS M 3al[UThl MH(OpManuu, HHPOPMALUOHHOU
0€30MacHOCTH JIUYHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHUKATUBHBIMM /1€/iCTBUSIMU:

1) oOmenne:

OCYLIECTBIISITh KOMMYHHMKAIIMU BO BCeX cdepax >KU3HHU, aKTUBHO YUaCTBOBATh B JHAJIOTE
WM JUCKYCCUM MO CYHIECTBY O0OCYX/1aeMOW TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHUS OTHOCUTEIBHO BBINOJIHEHUS TMpeIIaraéMoi 3aJadd, YYUTHIBaTh HMHTEPECHl U
COMIaCOBAaHHOCTb MO3ULUNA JPYTHX YYaCTHUKOB JUAJIOTa WIH JUCKYCCUN);



pacrno3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTYyallUil, yMETh CMsTr4aTh KOH(IUKTHI
Y BECTH II€PETOBOPBI;

BJIAJIETh PA3IUYHBIMU crioco0amMu OOIIEHHUS W B3aUMOCHCTBHS, TMOHMMATh HaMEpPEHUs
APYTUX JIONEH, MPOSBIATh YBAXKHUTEIbHOE OTHOIIEHHE K COOECEHUKY B B KOPPEKTHOH popme
(bopMyIHpOBaTh CBOM BO3PAKCHHUS,

pPa3BEPHYTO M JIOTUYHO M3JIararb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBmecTHasi 1eATeJIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaJIbHOW pabOThl MpHU
pelIeHrnr OUOJIOTHIECKO TPOOIeMbl, 000CHOBBIBATH HEOOXOTUMOCTh MPUMEHEHUS TPYTIIOBBIX
¢dbopM B3auMONEHCTBUS IPU PEIICHUU YIeOHOH 3a1a4H;

BBIOMpATh TEMAaTUKy M METOABI COBMECTHBIX JCUCTBUU C Y4E€TOM OOIIMX HWHTEPECOB U
BO3MO)KHOCTEH Ka)KJIOTO YJIEHA KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM JESTEIbHOCTH, OPraHW30BbIBATH W KOOPAHHHPOBATH
JNEUCTBUSL TO €€ JOCTHXKCHUIO: COCTABIATH IUJIAH JIEWCTBHM, PACHpENETATh PO C YUYETOM
MHEHUI YYaCTHHKOB, 00CYKJIaTh PE3y/IbTaThl COBMECTHOU PadOTHI;

OLICHMBAaTh Ka4eCTBO CBOETO BKJIAJla M KaXKIOTO YYaCTHHKA KOMaHJbI B OOLINI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npenjararb HOBbIE NPOEKTHI, OLEHUBATh WUJIEW C MO3WLUUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,;

OCYLIECTBISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IUYHBIX CUTYalHsX,
MPOSBIIATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh HHUI[UATUBHBIM.

OBy1aieHHe YHMBEPCAJbHBIMH PeryJISiTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszanus:

HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIA BBIABIEHUS MNpoOJIEM M WX peuIeHus B
KU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKaxX MO OTHOIIEHHWIO K >KMBOW MPHUPOAE, CBOEMY 30POBBIO U 30POBBIO
OKpYKarolux;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATENIbHYIO AESTENbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 3aJauyd B 0Opa30BaTECIIbHOM JESITEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS MPOOIEMBbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpATh pAMKH Y4EOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

Jie1aTh 0CO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIbIT;

cnoco0CTBOBaTh (POPMUPOBAHUIO M MTPOSBICHUIO IIUPOKOM SPYAUILIMH B Pa3HBIX 00JaCTAX
3HAHMI, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JIESTEIBHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YJbTATOB LEISAM;

BJIa/IETh HABBIKAMU MO3HABATEIBHOU pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX JIEHCTBHIMA
U MBICTUTENbHBIX MPOIECCOB, HX pE3yJbTaTOB M OCHOBAaHUM, HCIOIB30BaTh MPUEMBI
pedrexcuu A OEHKU CUTYAllH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX CHUKCHHUIO;

OPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MIPU aHAINU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE ce0s1 U APYTUX:

OpUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAJIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIMX HA OIIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU JAPYTOro YeIOBEKa.



HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbrarbl ocBoeHus nporpaMmmbl COO mo 6uonoruud Ha 6Ga30BOM YPOBHE
BKJIIOUAIOT crienuduueckue ais yueoHoro npeamera «buonorusy» HaydyHble 3HaHUS, YMEHUS U
crocoObl JIEHCTBUI 1O OCBOEHHUIO, HMHTEpPIpETallMd M MpeoOpa30BaHUIO 3HAHUM, BUIBI
JESATEABHOCTH MO MOJYYEHHIO HOBOTO 3HAHUSI U MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX y4€OHBIX
CUTyallMsiX, a TaKkKe B peaJbHbIX >KU3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX C Ouonorueil. B
IporpaMme NpeMETHbIE Pe3yJbTaThl IPEACTABICHBI 110 ToAaM 00yUYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» 6 10 knacce
TOJIKHBI OTPAYKATh:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECTE€ W POJM OUOJIOTMM B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHHUS, O BKJIaJI€ POCCUICKUX U 3apYOCKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
ouomnoruu, GQyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKaHUE OMOJIOTUYECKUX TEPMUHOB M MOHSATUN: KU3Hb, KIIETKA,
opraHusM, MeTa0oau3M (OOMEH BEHIECTB W  MPEBpAlllEHWE JHEPruu), TOMeocTas
(camoperynsiusi), YpOBHEBas OpraHM3alusi JKUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE
(perpoayKiivs), HaCJIECTBEHHOCTh, U3BMEHUHUBOCTb, POCT U Pa3BUTHE;

YMEHHUE u3Jlararb OWOJIOTMYECKHWE TeOpuH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJbHasi J0oTrMa MOJIEKYJIsApHON Owuoioruun), 3akoHbl (I. Mennens, T. Moprana, H. .
BaBunoa) u ydenus (0 IieHTpax MHOTooOpasusi ¥ MPOUCXOXKICHUSI KyAbTYpPHBIX pacTeHuil H.
. BaBuiiosa), onpeAensaTh rpaHUIlbl KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BIIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJOTMU: HAOIIONCHHE W OMHMCAHUE
KUBBIX CHUCTEM, IIPOIIECCOB M SBJICHHUM, OpraHu3alusi W TPOBEJICHHUE OMOJOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTA MEXIY HCCIEAyeMbIMHU
BETMYMHAMU, OOBSCHEHHUE TMOJYUYEHHBIX PEe3yJIbTATOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSTHUH,
TEOpPUH U 3aKOHOB, YMEHHE JI€JIaTh BHIBOAbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIACISATh CYHIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIECTB
U TPEBPAILEHUS YHEPTUU B KJIETKE, (OTOCHHTE3a, MJIACTUYECKOrO U SHEPreTUUECKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBHUIYaIbHOTO Pa3BUTHS
opraHusMa (OHTOTE€HE3);

YMEHHUE TMPUMEHSTH MOJYYCHHbIC 3HAHUA JIJIi 00BICHEHUSI OMOJOTHYECKUX MPOIIECCOB U
SBJICHUM, U1 TPUHATUA TMPAKTUYECKUX PELUICHUA B TIOBCEAHEBHOM JKU3HU C LEJIBIO
obecrieueHus: 6€30MaCHOCTH CBOETO 37I0POBbSA U 3[I0POBBSI OKPYKAIOIIUX JIFONEH, COOMIONEHUS
HOPM TPaMOTHOTO TOBEACHUS B OKPYXKAIOIICH MPUPOIHON cpeie, TOHUMaHUuEe HEOOXOIUMOCTH
MCITIOJIb30BAHUS TOCTHKCHU COBPEMEHHOW OMOJOTHUU W OMOTEXHOJIOTHH JJI PallMOHAIBLHOTO
MPUPOJOTIOJIb30BAHNS,

YMEHHE pelniarh dJIeMEHTapHbICE TEHETHMYECKHE 3a7aud Ha MOHO- W JUTHOPUIIHOE
CKpelIMBaHue, CIEIJICHHOE HACIeJOBAaHUE, COCTABIISITH CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUTSL IPE/ICKa3aHusl Hacleq0BaHUS MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIONHATH JTA0OPATOPHBIE M MPAKTUYECKHUE PadOThI, COOMIONATh MpaBuja MpH
pabote ¢ yueOHBIM 1 Ta0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIEHHWBATh M HHTEPIPETHPOBATH HHPOPMAIUIO OHOJIOTHYECKOTO
COJIEpKaHMsI, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBO# MH(OpMAIH, HAYIHO-TIOMY/SPHBIC MaTePUAIIbl), STUUECKUE ACTIEKThI COBPEMEHHBIX
MCCJICIOBAaHNN B OMOJIOTHH, METUITNHE, OMOTEXHOJIOTHH;

YMEHUE CO371aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIeHus, 00001as
OMONOTHYECKYI0 HMH(POPMAIIMI0O W3 HECKOJbKMUX WCTOYHHUKOB, TPAMOTHO HCIIONH30BATh
MOHSTUWHBIN armapar OMOJIOTHH.

[IpenmeTHBle pe3ynbTaThl OCBOEHUs yueOHoro mpenmera «buomorus» 6 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE€ W POJM OUOJOTHMH B CHCTEME HAy4YHOTO 3HAHMUS
€CTEeCTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
HAyYHOTO MHPOBO33PEHHSI, O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
O6uomnoruu, GyHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JIsl PEIICHUS KU3HEHHBIX 3a]1a4;



YMEHHE PacKpbIBaTh COCPKaHNE OMOJOTHUYECKUX TEPMUHOB U MOHATUMN: BUJI, TOMYJISALINS,
reHo(pOH, HBOMIONMS, ABWXKYIIME CHUIBI ((PaKTOpbl) IBOJIONHUH, MPUCITOCOOIECHHOCTh
OpPraHM3MOB, BHUI000pa30BaHUE, JKOJOTHYECKUE (PAKTOPBI, DSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, [IETIH MUTaHUs, SKOJIOTHYeCKas mupamua, buoreoreHos, onocdepa;

YMEHHE u3Jaratb Ouojoruueckue teopun (dBomronoHHass Teopuss Y. JlapBuna,
CUHTETUYECKasi TEOpUs SBOJIIOIMH), 3AKOHBI U 3aKOHOMEPHOCTH (3apozsimeBoro cxoxacrsa K.
M. bapa, yepenoBaHus NIaBHBIX HarpaBieHUil u mytei 3pomonuu A. H. CeBepiioBa, yueHus o
ounocdepe B. 1. Bepnazackoro), onpeaensTs TpaHUIbI UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BIAJIETh METOJAMU HAy4YHOIO MO3HAHUS B OMOJOTMU: HAOJIIOACHHE W OMHMCAHUE
KUBBIX CHCTEM, NPOIECCOB U SBICHHUI, OpraHU3alusi M TMpOBeICHUE OHUOIOTUYECKOTO
AKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXIY HCCIETYEMBIMU
BEJIMUMHAMU, OOBSCHEHHE MOJYYEHHBIX PpE3yJIbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpHI U 3aKOHOB, YMEHHE JI€JaTh BbIBOAbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJICIATH CYIIECTBEHHBIC TPU3HAKKA CTPOCHUSI OUOIIOTUYECKUX OOBEKTOB: BUIOB,
NOMYJSAUNA, TMPOAYIIEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB, OHOreOlEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTo 0TOOpa,
BUJI000pa30BaHusl, MPUCIOCOOICHHOCTH OPTaHU3MOB, JCUCTBUS IKOJIOTUYECKUX (HaKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U OTOKA YIHEPTUU B SKOCUCTEMAX, AaHTPONOTEHHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB M OMOT€OXMMUYECKHX LHKIOB B
ouocdepe;

YMEHUE MPUMEHSATDH MOITYUYEHHbIE 3HaHUS JIJI1 OOBACHEHHS] OMOJIOTHYECKHUX MPOLIECCOB U
ABIICHUM, I TPUHATHS NPAKTUYECKUX PEHIeHUH B TIOBCEIHEBHOM JKM3HU C IEJbIO
obecrnieueHus: 0€30MACHOCTU CBOETO 37I0POBbS U 3[I0POBbSI OKPYXKAIOIIUX JIFOJEH, COOIOICHUS
HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH MPUPOJHOM cpesie, MOHUMaHUue HEOOXOUMOCTH
M CIIOJIb30BAHUS JOCTHXKEHHM COBPEMEHHOM Oounonoruu TUTSE palMOHAIBHOIO
MPUPOAOIIOJIb30BAHMS;

YMEHHUE peIlaTh 3JIEMEHTApHbIE OUOJIOTMYECKUE 3aJlaud, COCTaBISATh CXEMbl IEpEeHoca
BEILIECTB U SHEPIUU B SKOCUCTeMax (ILIeTH MUTaHuUsA);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE U MPAKTUYECKHE padOThl, COOMIOAATH MpaBHIIA MPHU
pabote ¢ yuyeOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKM OLIEHHBAThb W HMHTEPIPETUPOBATH HHPOPMALMIO OUOIOTHYECKOTO
COJEP>KAHMSI, BKJIIOYAIONIYIO ICEBJIOHAYYHBIE 3HAHMS M3 PA3JIMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBOil HMH(OpMaIUK, HAYyYHO-TOMYJSPHbIE MaTepHalibl), pPacCMAaTPUBaTh MIIOOAIBHbBIE
AKOJIOTUYECKHE MPOOIEeMbl COBPEMEHHOCTH, (OPMHpPOBaTH MO OTHOIIEHHIO K HUM
COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO37aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mas
OMOJOTMYECKYI0O HMH(MOpPMALMI0O M3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUNHBIN anmapar OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmmuecTBo yacos
DJIeKTpPOHHbIe (LU (pPOBbHIE)
n/ HanmenoBaHue pa3iesioB U TeM NPOTrpPaMMBbl Konrpoabubie | IIpakruyeckue
Bcero o0pa3oBare/ibHbIE Pecypchl
I padoThbI padoTsbI
1 buoinorus kak Hayka 2 0.5 bubnuoreka LHOK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBl M X OpraHu3anus 1 bubnuotexa LIOK https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKUM COCTaB U CTPOCHUE KIIETKH 8 1 bubmuoteka I{OK https://m.edsoo.ru/7f41¢292
4 KusHenearenbHOCTh KIETKU 6 bu6mmoreka L{OK https://m.edsoo.ru/7f41¢292
Pa3mHoxeHre 1 MHIUBUYAIbHOE Pa3BUTHE
5 FHBHIY p 5 | Bu6miorexa LIOK hitps:/m.edsoo.ru/7f41¢292
OpraHu3MOB
HacnenctBeHHOCTh U MU3MEHYHBOCTD
6 s 8 15 Bubmiorexa LIOK hitps:/m.edsoo.ru/7f41¢292
OpraHU3MOB
Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOIOTUH 3 bubmmoteka I{OK https://m.edsoo.ru/7f41¢292
PeszepBHoe Bpemst 1 bu6mmoreka L{OK https:/m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 0 4




11 KUIACC

KoaunuecTBo 4yacoB

Ne HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHBbIE (LM pPOBbIE)
KoHTpoJbHbI IIpakTnyeckue
n/m | MporpamMmmbl Bcero oOpa3oBareJibHbIE pecypchl
e padoThbI padoTbI
1 DBOIIOLIMOHHASA OMOJIOTUSA 9 1 bu6moreka LOK https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 3eMJIe 9 0.5 bubmuoreka [1OK https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYy>KaroIias cpeaa 5 1 bubnuorexa LIOK https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ DKOIOTMUECKUE CUCTEMBI 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmuotexa LIOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 a4 0 55

[NPOI'PAMME










HHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Kou-Bo 3
] JIEKTPOHHbIE IU(POBbIE
Tema ypoka 1acoB P i pp
n/n o0pa3oBare/ibHbIE pecypchl
Bcero
bu6moreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOM TPUPOJIBI.

) [Tpaktuyeckas padora Ne 1 «Mcrons3oBanue 1 bubnuorexa [JOK
Pa3IMYHBIX METOJOB IIPU U3YYEHUU https://m.edso0.ru/863e6122
OHOJIOrHYeCKUX 00BEKTOBY»

3 buonornyeckue cuctemspl, NPOLECCHI U UX 1 bubnuoreka [IOK
H3y4eHUE https://m.edsoo.ru/863e6564

4 XUMHUYECKUH cocTaB KiIeTkH. Boma 1 bubmuoreka [IOK
MHUHEPAJIbHBIE COIU https://m.edsoo.ru/863e674¢e

bubmuoreka [IOK

5 b .C 0

I, LOCTAB H CTPOCHHE DEITKOB I https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHUE KaTaTH3aTophI.

6 JlaboparopHas padora Ne 1 «3ydeHue { bubmuotexa [JOK
KaTaJIUTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha https://m.edsoo.ru/863e6b72
MIpUMEpE aMIIIa3bl WK KaTaaasbl)»

bubmoreka [IOK
7 V) I
[ICBOABL. SHITHAR P | hups/meedsoo.ru/863e6870
bubmoreka [IOK
H . ATO®

8 YIGICHHOBBIC RUCIOTH ! https://m.edsoo.ru/863e6dSc

9 Hctopus u MeTobl N3y4EHUS KIETKH. ) bubmuorexa [{OK
Krnerounast reopus https://m.edsoo.ru/863e6e88

10 Kietka xak niemocTHas )KuBasi CucTeMa 1
CrpoeHune 3yKapuoTUYECKON KIIETKH.

Jlaboparopnas pabota Ne 2 «M3yuenue bubmuotexa [JOK

11 CTPOEHHMSI KJIETOK PACTEHUM, )KUBOTHBIX, TPHOOB 1 https://m.eds00.ru/863e6ff0
1 OaKkTepuil O MUKPOCKOIIOM Ha TOTOBBIX https://m.edso0.ru/863e716¢
MHUKpOIpenaparax u uX OnucaHue»

bubmoreka [IOK
12 OO6mMmeH Beriec eTabonus
MCH BETIECTB M META0O0THEM 1 https://m.edsoo.ru/863e766¢
bub6moreka [IOK

13 o . X

OTOCHHTES. ACMOCHHTES ! https://m.edso0o.ru/863e7¢98
bubmmoreka [IOK

14 2 it 00

HEprETHHCCI OOMeH ! https://m.edsoo.ru/863e7aae

s JKW3HEHHBIN UK KJIETKH. JeTleHne KIIeTKH. 1 bubaunoreka [IOK

Muro3. JIaboparopnas pab6ota Ne 3

https://m.edsoo.ru/863e7dc4




«Habnronenre MUTO3a B KJIIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIpEnapaTax»

16 buocunTes Oenka. Peakius MaTpuaHOTrO bubmuotexa [IOK
cUHTE3a https://m.edsoo.ru/863e796e

bub6moreka [IOK

17 T —0 0

PamCIAHIA HOCHITTEs beita https://m.edsoo.ru/863e796e
bubaunoreka [IOK

18 Hexnerounsie o KU3HU — C

JICTOUHEIC (POPMbI KH3HH — BHPYCEL https://m.edsoo.ru/863e7540
bubanoreka [IOK

19 ®opMbI pa3MHOXKEHUSI OPraHU3MOB https://m.edso0o.ru/863e81b6

https://m.edsoo.ru/863e831e
b K
20 Meiios nonmoreka [{O
https://m.edsoo.ru/863e7f4a
OOpazoBaHue ¥ pa3BUTHE TOJOBBIX KIETOK.

o1 OmnonorBopenue. Jlaboparopuast padora Ne 4 bubmuoreka [IOK
«M3y4yeHue cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpEnaparax»»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LHOK

HHBIAY P P https://m.edsoo.r/863e8436

3 I'eHeTnka — Hayka O HAaCJIEACTBEHHOCTH U bubnuorexa LIOK
U3MEHYUBOCTU https://m.edso0.ru/863e86{2

24 3aKOHOMEPHOCTH HaCJIeIOBAaHUS IPU3HAKOB. bubmuoreka [IOK
MonorubpuaHoe CKpenuBaHme https://m.edsoo.ru/863e8878

’5 JluruOpuHoe CKpemmuBaHue. 3akoH bubmuotexa [JOK
HE3aBUCUMOI'0 HACJIENOBAaHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE HacIe10BaHUE MTPU3HAKOB.

JIaGoparopHast pabota Ne 5 «3y4yeHune

26 €3yJIbTaTOB MOHOTHUOPUIHOTO U TUTHOPHTHOTO Bubmmorexa IOK
pesy PHAL a PHA https://m.edso00.ru/863e8c60
CKpeNIMBaHus y Ip030( Uikl Ha TOTOBBIX
MHUKpOIIpenaparax»

7 I'enetuka nona. HacnenoBanue npus3HaKos, bubmuoreka [IOK
CLICIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEeHUYUBOCTh. JlaboparopHas pabora Ne 6.

28 N3ydenne MmoanpukaimoHHONH N3MEHYUBOCTH Bu6mmorexa LIOK

v A 1 ’ https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BApUALIMOHHOTO Psifia U
BApUALIMOHHON KPUBOIN»
HacnencteenHas usmMmeHUnBOCTh. JlaboparopHas

29 abota Ne 7. «AHaNMU3 MyTaluii y 1po30Quis! bubmorexa LOK
P T v YA https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpenaparax»

bu6mmoreka [IOK
30 I
CHETHIA AeToBeKa https://m.edsoo.ru/863e8d78
PezepBHblil ypok. O60011eHNE 110 TEME
31 «HacnencTBeHHOCTh U U3MEHUYHUBOCTD

OpraHnu3MoB»




bubanoreka [IOK

32 Ceneuits KaK HayKa i npottece U] hipss/meedsoo.ru/g63¢9214
13 MeTo/bl ¥ TOCTUKEHUS CEJIEKITUN PACTCHUHN 1 i bubanoreka [IOK
JKUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHonorus kak oTpaciib IpOU3BOACTBA 1 bubamorera [IOK
https://m.eds00.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI' PAMME 34







11 KUIACC

Kon-Bo | DuiekTpoHHBIE
Ne JacoB ndposbie
Tema ypoka i pp
n/n o0pa3oBare/ibHbIE
Bcero
pecypcbl
1 DBOIIOLUS ¥ METOALI €€ U3YUEHUS 1 bubmmorexa LOK
H . yi https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTHUA OpEeACTABIEHUA 00 SBOIIOIAI 1 buGmmorexa LIOK
pHA p peAt H https://m.edso0.ru/863e9570
bubaunoreka [IOK
3 M
HKPOIBOIOTHA 1 https://m.edsoo.ru/863e9cle
[Tonmynsmus kak s7eMeHTapHasi eUHULIA BUJA U
4 sposironuu. Jlaboparopuas padora Ne 1 «CpaBHeHUe 1 buGmmorexa LIOK
’ patop p - P https://m.eds00.1ru/863e99c6
BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHIO
5 JIBroKyIIHe cuitbl (AIeMeHTapHbIe (DAKTOPHI) SBOFOIIUN 1 bummorexa [IOK
ym P P H https://m.edsoo.ru/863e9da4
bubauoreka [IOK
6 E i1 0TO
CTECTBCHHBIIT 0TOOp 1 €ro opME! 1 https://m.edsoo.ru/863e9ed0
Pe3ynbrarel 3BONMONMH: TPUCTIOCOOICHHOCTD
7 OpraHu3MOB M BH1000pa3oBanue. JlJaboparopHas pabora ! bubaunoreka [IOK
Ne 2 «Onucanne mpucrocoOIEHHOCTH OpraHu3Ma u eé https://m.edsoo.ru/863e9fde
OTHOCHUTEJILHOTO XapaKTepa»
8 Hampasiennsa u myT MaxpodBOIIOLAT 1 bubmmorexa LIOK
P yr p H https://m.edsoo.ru/863e9cle
9 Heob6parumocTs sBOMIOIINN 1
10 WcTopus xu3Hu Ha 3emiie U METOJIbl €€ N3yUeHus 1
11 I'unoressl MIPOUCXOXKIECHUS KU3HHU Ha 3eMIie 1 bubmorexa [IOK
p a1 https://m.edsoo.ru/863ea5ab
12 PasBuTne xu3HU Ha 3eMIIE 110 dpaM U IIEPUOIAM 1 bubmmorexa LHOK
p PO https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIIUU PACTUTEIHHOTO U
13 *KUBOTHOTO Mupa. [TpakTuyeckas padora Ne 1 ! bubmuoreka [{OK
«M3ydeHne HCKONTaeMbIX OCTAaTKOB PACTEHHUN U https://m.edsoo.ru/863ea8bc
’KUBOTHBIX B KOJUIEKITUSIX)
14 CoBpeMeHHas CUCTEMa OPraHUYECKOT0 MUPa 1 bubmorexa LHOK
P P P https://m.edsoo.ru/863ea48¢e
bub6mmoreka [IOK
15 DBOIIOLMS YeJIOBeKa (aHTPOIIOTeHES
H ( p ) 1 https://m.edsoo.ru/863eac2c
bubaunoreka [IOK
16 BIDKYIIHME CHIIBI ((paKTOpPBI) aHTPOIIOTreHEe3a
A ym ((b po1) p 1 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIWN DBOJIIOIIMN YEIIOBEKA 1
bu6mmoreka [IOK
18 UYenoBedeckue packl U NPUPOAHBIE aAaNTallUKA YeJIOBEKa 1

https://m.edsoo.ru/863eaea?




19 PezepHblit ypok. O6001IeHHE 110 TEME 1
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA 3eMIIe»
20 DKoJorus Kak Hayka 1
bubmuotexa [IOK
21 Cpenbl 00MTaHUA U SKOJOTHYECKUE (PaKTOPBI 1 https://m.edsog.ru/863eafec
Aobuotndaeckue aktopsl. Jlaboparopnas padora Ne 3.
2 «Mopdonornyeckue 0COOCHHOCTH PaCTEHHUI U3 Pa3HBIX 1 bubnuoreka [JOK
MecT obutanusy. JlaboparopHas padora Ne 4. «Bnusiaue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB KOJEyca»
bubnuoreka [JOK
23 | buormieciue dakropbt ! https://m.edsoljru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKH MTOMYIISIINH.
24 [IpakTrueckas padota Ne 2 «Iloacuér mioTHOCTH 1
MOMYJISUUNA Pa3HBIX BUIOB PACTEHUII»
bubnuotexa LIOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 https://m.edsolj.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI ) 1 ngi;;fg:oggf;&eb%a
7 OcCHOBHBIE NIOKA3aTEIN YKOCUCTEMBI. DKOJIOTMYECKUE ! bubnuotexa LIOK
nupamuel. CBoiicTBa 3xocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpuponHbie SKOCUCTEMBI 1
29 AHTPONOreHHbIE SKOCUCTEMBI 1
bubnuorexa LIOK
30 buocdepa — rmmodanpHas 3xkocucTeMa 3eMITH 1 https://m.edsolj.ru/863ebb56
31 3aKOHOMEPHOCTH CYIECTBOBaHUS Onochepsl 1 ngg;;f;:oljzz 63ebdl6
32 YenoseuecTBO B 6buochepe 3emiu 1
33 CocymiecTBoBaHME TPUPOBI U YETIOBEUECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/863ebale
34 Hroroseiit ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOINYECKOE OBECHEYEHHUE OBPA3OBATEJILHOT'O
MPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YHEHUKA

* buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBoriazos B.U., AkunonepHoe
obmectBo «M3aarenscTBO «IIpocBemnienne

* buonorus, 11 knace/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.U., AkiimonepHoe

obmecTBo «M3narenscTBO «IIpocBemienne»

METOIUYECKUE MATEPUAJIBI 1JISA YYUTEJIS

A.1I0.NonneBa. A.B.Topranos. buonorus B cxemax u tabnuiax 9KCMO Mocksa. 2012 r

I'. N. Jlepnep. buonorus. [Tonnseiii cnpaBouynuk A1t noarotoBku K E I' 3. M. Actpens 2012 ¢
[otoBumcs k EI'D. O6mas 6uonorust M [Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpeins 2012r

EI'D. Obmas 6uosnorus. KontponasHbie u3mepurensubie Mmarepuaibl M [Ipocsemienue 2012
r

N.P. MyxamemxanoB. Mactepckas yuutens « TecTsl, 3a4eTsl, omunonpock! 10-11 kimace» M
«BAKO» 2007 r

O6mas ouonorusi: YueOnuk / [log pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
c.

Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 kinacceer: YueOHUK 115
o01eoOpa3oBaTebHBIX yupexaenuii: bazoserit yposens / H.H. Bopontios. - M.: IIpocs.,
2022.-304 c.

Henma-Cuonunkas, M.A. O0mias u canutapHas MUKpOOUOJIOTHS ¢ TEXHUKON
MHUKPOOHOJIOTUUSCKUX UcCenoBaHui: YueOHoe nmocodue / M.A. Jletima-CruoHurikas. -
CII6.: Jlansb, 2022. - 588 c.

3axapos, B.b. Pabouas TeTpanp no obmieit 6uonoruu: 10-11 kmacc: k: Yueonuky B.b.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

www.informika.ru - anexTpoHHbIN yueOHUK "buonorusa" (sep. 2.0 - 2000) u3 nukiIa

"OOyyaroiue >HIMKIoneaun". - YueOHbli Kypc, KOHTpoJbHbIe Bonpockl. (Kak momas3oBaThes

- cm. "Tlomorp".)

www.college.ru - pazaen "OTkpeIToro komiemka' mo buonoruu. Yuebnuk, moaenu, On-line

TCCTbI, YHYUTCIIO.

www.skeletos.zharko.ru - "OnopHo-aBurareiabHas cucteMa yenoBeka'. O0pa3oBareIbHbIM
cait no npeamety buonorus, kypc Uenosek. CtpoeHue ckenera. MbliieuHas cucrema. Kak
31O paboraert. [Tpunokenus: 2 CKeIEeTHBIX SHIUKIIONEANH; ISl yYUTENIS - YPOKH,

J'Ia60paTOpHI>I€, 6 TECTOB C OTBETaAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBocTu 1 0630pbI 110 6MOI0THH,

skosoruu. [IpoGnemsl u Teopun. EcTh TeMaTuueckue BhIMYCKH, (poToraniepeu, ouorpaduu

BCJIMKUX YYCHBIX, CIICHCIIOBAPb.

www.bio.lseptember.ru - mig yuurenei "S uny Ha ypok buonorun". Crareu no: boranuke,

3oonorun, buonoruu - Yenosek, OOmIEeH OMOI0TrHN, IKOJTOTHH.

www.bio.lseptember.ru - razera "buonorusa" (Mexmy BIX0OJJOM O4€pEIHOTO HOMEPA Ia3eThl

Y TIOSIBJICHUEM TOJTHOTEKCTOBOM BEpCUM HOMEpPA HA CaliTe YCTAaHOBIICH TOJI0BOM MHTEPBAII)

www.kozlenkoa.narod.ru - 9tot caiit Koznenko A.I. - npenomaBaTens u s

npenonaBaTeneﬁ, AJi1 TCX, KTO YUUTCA CaM U YUUT APYIUX; OYHO U AUCTAHIIUOHHO,

OMoNIOTHY, XUMHH, TPYTHM TPEIMETaM - C TIOMOIILI0 KOMIIbIoTepa 1 VIHTepHeT.

www.nsu.ru buosnorus B Boripocax u 0TBETax - y4eHbIE HOBOCHOMPCKOTO AKaJeMTropoaKa

OTBCYAIOT HA BOIIPOCHI CTAPHICKIIACCHHUKOB.



www.websib.ru - paznen "buonorus" HoBocubupckoii oopazoBarenbHoi cetu. [Togbopka

MaTepUaoB U CChUIOK (MPOrpaMMBbl, IPOEKTHI, MAaTEpUAIIbl K YPOKY, AOUTYPUEHTY).

www.nrc.edu.ru - "buonornueckas KapTruHa Mupa" - paszen EKTPOHHOTO YUeOHMKa

"KoH1enuuu coBpeMEHHOI0 e€cTecTBO3HAHUA". KOHIENIMY TPOUCXO0KICHUS KU3HU U

teopuu »Bommoniun. (Ilepexox o ceplnke BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u ;kuBoTHbIE" Kak SHIMKIIONEINS.
(O6wveM unpopmaru Breyamiser.) BeloOpars OykBYy, OTKpOETCS CTpaHUIa C ABYMSI OOJIBITUMU
KoJIOHKaMu Ha3BaHui: Pacrenus u KuBoTHbie. BeiOupaem no Ha3BaHUIO - OTKPHIBACTCS

ornucanue u ¢oTo.

www.filin.vn.ua - "®OuimH" - WUTFOCTPUPOBAHHAS SHIMKIONEANS KUBOTHBIX. K coxaneHnto

He Bce paszziesnbl ToToBbl. Onucanus u Gotorpaduu.

www.nasekomie.h10.ru "Hacekombie" O HaCEeKOMBIX JJIS IIIKOJILHUKOB - OITMCAHNE

OCHOBHBIX BUIOB, pPUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [Tonynsipnas kaura Akumymikuna M. ¢

MHOKECTBOM IIBETHBIX PUCYHKOB U (hoTorpadmii. -

www.bird.geoman.ru IItuusl. [TonynspHas kaura Akumymkuaa .M. ¢ MHO)keCcTBOM

IIBETHBIX PUCYHKOB U (hoTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynsipuas kaura Akumymkuaa M.1. ¢

MHO>KECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii.

fish.geoman.ru PwiOb1. MnmtocTpupoBaHHast SHIUKIIONETUS PHIO.

www.plant.geoman.ru - )Ku3up pactenuil. 3aHumareabHo o OoTaHuke. bakrepuu.

JlekapCTBEHHBIE PACTCHUSI.



www.livt.net - aIeKTpoHHas: WITIOCTpUpPOBaHHas sHIMKIoneaus "Kuseie cymiecrna'.

Knaccuduxkanus u ¢pororpaduu 6e3 Tekcra.

www.nature.ok.ru - PCILKI/IC N UCUC3aromuc )XMBOTHBIC Poccuu. Onmcanus u rojioca PCAKNX

KHNBOTHBIX.

www.bril2002.narod.ru - buonorus as mkonpHUKOB. Kpatkas undopm. o pazaenam:

OOmas omonorus, borannka, 30oorus, YeoBek.

www.festival.lseptember.ru - @ectuBane negarornyeckux uaeut "OTkpeiThiid ypok'" 2006 -

2007. Paznen "llpenonaBanue 6uonoruun" - 86 crareil.

www.charles-darwin.narod.ru - Yapnb3 JlapBun: Ouorpadust 1 KHUTH.
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