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INPOT'PAMMA

y4eOHOro npeamera
«buoJsiorusi. ba3oBblii ypoBeHb»

15t ooydaronuxcs 10-11 kiaccos
cpeaHero oo1iero oopa3oBaHus



HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS
ONpeaeNeHUs] MOAX0A0B K (DOPMUPOBAHHUIO COJAEpXN aHUSA y4eOHOro Inpeamera
«buosorus» cocTaBWwIM: KoHUeNTyalbHble Tnonoxkenus PIoC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJei, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBHIITYCKHUKOB, MTOJIOXKEHUS 00 0OIIUX TENSIX U
MPUHIUIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHETrO
obmiero obOpasoBanus B Poccuiickoit denepanuu, a TaKkKe TMOJOKEHHUS O
cnenupuke OMONIOTUH, €€ 3HaYCHUU B MMO3HAHUM KUBOW MPUPOJIBI U 00ECIIEYEHUU
CYILIECTBOBAHMS 4YesioBeuecKoro obmiecTBa. COracHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeIeNICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI [0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o OuonOorMuM JAET NPEACTABICHHE O LEIAX, 00 oOmen
CTpaterud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSI OOYYAIONMIUXCS CpEIACTBAMU
yueOHOorOo nmipeameta «buosorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
collepKaHUE, €ro CTPYKTYypy, paclpeielieHue 1o pazdeliaMm U Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUeHUs y4eOHOTrO Marepuaia ¢ y4eTom
MEXIIPEAMETHBIX W BHYTPHIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B nporpamme 1o OHOJNOTMM TakKe€ YYMTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHpPOBAHMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIIHLHOM
NEeATEeIbHOCTU/YUeOHbIX JEHCTBUN OOydYarolIMXCcs 1O OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme mo 6uoniorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3yY€HUU OHOJOTHMH, Onarojgapsi 4yeMy B HeH
IPOCMATPUBAETCS HANpPABICHHOCTh HAa pPa3BUTHE 3HAHUM, CBS3aHHBIX C
(GOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOIO MHUPOBO33PCHUS, IIEHHOCTHBIX
OpUEHTAIUN JTMYHOCTH, FIKOJOTMUYECKOT0 MBIIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpase XKU3HU U OEPEKHBIM OTHOIIEHHEM K OKPYXKAIollel MPUPOHON Cpere.
[ToaTOMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIOTMYECKUX TEOPUi, a TAaKKe 3HAHUU O
CTPOCHHUH KUBBIX CUCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOITUX B
HUX MPOILIECCOB B MPOrpaMMe Mo OUOJOTUU YAEIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIATHBIX 337a4, B
TOM 4YHCJIE: TPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JICBaHUM YeIOBEKA, MEIHKO-
TCHETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHHUS HKOJIOTHYECKU
[IeJ1eCO00pa3HOro MOBEICHUS B OKpYy)Karolled NpHUpPOAHON Cpejie, aHaau3a
BJIUSHUS XO3SHCTBEHHOW ACATCIBPHOCTH YEJIOBEKa HAa COCTOSHHUE TPHUPOJHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHEC BHUMAHHMS K IMPUKIIATHON HANIPaBICHHOCTH
yaeOHoro mpenMera «bronorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OecTeueHus



YCIIOBU JUIsl pEIIeHUs] OJTHOM M3 aKTyaJIbHbIX 3aJjay IIKOJBbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTopas mpenanoisaraetr (GopMHpoBaHHE Y  OO0y4aroumxcs
CHOCOOHOCTH aJalTHPOBAThCI K HW3MEHEHUSM JIMHAMUYHO pPAa3BUBAIOLIErOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE CpeIHEro oOIero oOpa30BaHUS 3aHUMAET BAKHOE
Mecto. OHa obOecmeunBaeT (GOpPMHpPOBAHWE Yy OOYYAIONIUXCS TPEACTABICHUNA O
HayYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HaHUS O >KUBOW MpUpoJe, €&
OTJIMYUTEIbHBIX NPHU3HAKAX — YPOBHEBOW OpraHM3allMd MU 3BOJIOLUHU, CO3MAET
YCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  TIPUPOIBI,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHOro ooOpasa
KU3HH, SKOJIOIMYECKOr0 MBIIUIEHHUS, [IEHHOCTHOI'O OTHOILLIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXkKe JJIsl PELEHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeaHero  oomero o0pa3oBaHMs, COLUMAIM3aALUU
oOyuaronuxcs. M3yuenue 6uosiornu oOecreyuBaeT yciaoBus Uil (GOpMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX M HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTErpallid OHOJIOTMYECKHX 3HAHUHM C
MPEACTABICHUSIMHU U3 JIPYTUX YYEOHBIX MNPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. HazBaHHbBIE MOJIOKEHUS O MpPEIHA3HAYEHUH Yy4EeOHOTO MpeaMmeTa
«buonorus» cocTaBUIM OCHOBY JJIA ONpENENeHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COAEP)KAHMS, MNPEICTABIECHHOTO B IPOrpaMMe I10
ouosoruu.

OT60p coxaepkanus ydeOHOTO mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3MULIMKA KyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OOy4Yaromrecs: JTOJKHBI OCBOMTH 3HAHMUS W YMEHHS, 3HAUMMble MJIs
(GopMupoBaHus oOmIed KyJIbTYphl, ONPENCNSIONINE aJeKBATHOE IOBEICHUE
YeJIoBeKa B OKPYJKAroIIeH MPUPOIAHOM cpejie, BOCTpeOOBaHHBIC B TOBCEIHEBHOM
KU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHW
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIy>)KaT OCHOBOW J11 (POPMHUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OHMOJI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COAEpKaHUd Y4YyeOHOro Marepuaia B Mporpamme Io
OMOJIOTUM OCYIIECTBJIEHO C YYETOM NPUOPUTETHOTO 3HAYECHHS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOIINE COJEpKATENbHbIE JIMHUN: «buonorus kak Hayka. Metozsl
Hay4yHOro mo3HaHus», «KieTka xak Ouonornueckas cucremayn, «OpraHusm Kak



ouonoruyeckas cuctemay, «Cucrema ¥ MHOrooOpasue OpPraHMYECKOro MHUpay,
«IBOJIIOLMS AKUBOU MPUPOABDY, « IKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[enp uzyuyenus yuebHoro mpenmera «buomorus» Ha 0a30BOM YypOBHE —
OBNIQJICHWE  OOYYAIOIIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIHMOHAJIHHON
OpraHM3allMi JKUBBIX CHUCTEM pA3HOr0 paHra M NpUOOpEeTEHUE YMEHUU
UCIIOJIb30BaTh 3TU 3HAHUS MJIi TPAMOTHBIX JCHCTBUNH B OTHOLIEHWU OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

Jloctmxenne 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOEHHE OOYYAIOUIUMUCS CHCTEMBbl 3HAHUN O OHOJOTHYECKHX TEOpHSX,
YYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPABUIIAX, CIYXKAIMX OCHOBOU
ig (HOpMHUPOBAHMS MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METOJaX Hay4YHOTO MO3HaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAaHMUIX B OMOJIOTHH,

dbopmupoBaHrUE y OOYy4YalOIIMXCS IMO3HABATEIbHBIX, HHTEIIEKTYalIbHBIX M
TBOPYECKUX CIIOCOOHOCTEH B IMpoOLECCe aHAlW3a JaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, MAEH U MOJXOAOB K H3YUYEHMIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OpPraHU3aluy;

CTAaHOBJICHHE Yy oOydaromuxcsi oOmeldl KyJabTypbl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh U OLICHUBATh SBJICHUS OKPYKAIOIIErO
MUpa JKMBOW IPUPOJABI HAa OCHOBAaHUM 3HAHWW M OIbITA, IOJYYEHHBIX IIPU
U3Y4YeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATETbHOCTH YEJIOBEKa, PAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IMO3HAHUS UYEJIOBEKOM >KMBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEM, COOJIIOICHHS ATHYSCKUX
HOPM TpY POBEIECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUN CBOEH JIESITEILHOCTH IO OTHOILICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHWE U COONIOACHUE Mep MNPODOUIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero oOuiero oOpasoBanusi «buonorus», mzydaemas Ha
0a30BOM YypOBHE, SIBISIETCSI 00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B
cocTaB MpenMeTHoM obnacTu «EcTecTBeHHO-HAYYHbIE TIPEIMETBD.



s u3yuenus: 6nosioruy Ha 0a30BOM YpOBHE CpeHEro o0Iiero oopasoBaHus
oTBoauTCS 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocoueit, ITUKON, ICTETUKON U MPaBOM.
Ponr Owonormu B (HOpMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OHOJOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW TIPUPOIbI (HAOMIOICHUE, SKCIIEPUMEHT, OMKUCAHUE,
W3MEpeHHe, KiacCUpUKaus, MOJACIUPOBaHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX ).

JleMoHCTpauuu:

[Toptpetsl: Y. {apBun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHblie U NpaKTHYecKue padoThbl:

[Ipaktnueckass pabdora Ne 1. «Jcnosb3oBaHME pa3IUYHBIX METOAOB IMpPHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3ALMS.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3yueHus: ouonoruu. OTiandue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuyu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOMYJISALUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYeCKui ), OnocepHBIi.

JlemoHCcTpauuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OpTraHU3alIUU
YKABOU IIPUPOIBI».

Oo6opynoBanue: Mojienab MoJiekyinsl JIHK.

Tema 3. XuMun4yeckuii cOCTaB M CTPOEHHE KICTKHU.

XUMHYECKHN COCTaB KIETKA. XHWMHUYECKUE HJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIEeMEHThI. Boa 1 MuHepaibHbIe BElleCTBa.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelleCTB B KkieTke. l[loanepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u cTpoeHre OENKOB. AMMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnumblie u 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (TIepBUYHAsl, BTOpPUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.



®depmenTtsl — Ouonormyeckue Karaimuzatopbl. CrTpoeHue ¢epmeHTa:
aKTUBHBIM TeHTp, cyOcTpaTtHas cnenuuuHocts. KodepmeHntsl. ButamMuHbl.
O1nnunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIOKO3a, pubo3a ©  JE30KCUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) M MOJIMcaxapubl (Kpaxmas, TJIMKOTEH,
HeJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdonunuasl, crepounsl. ['mapoduIbHO-
rupodobHbie  cBoiicTBa. buonornueckue QyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneornasr — wmoHOMEpSI
HyKJIenHOBbIX KucinoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[{uTosnorus — Hayka o kietke. KiierouHnast Teopust — npumep B3auMOACHCTBUS
uaen u GakToB B HAYYHOM MO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas xuBas cuctemMa. OOmMe NTpPU3HAKH KJIETOK:
3aMKHyTasi HapyxHasi meMOpana, monekysbl JJHK kak reHermueckui ammapar,
CHUCTEMa CHHTe3a OellKa.

Tunsl KIETOK: »JyKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUS MPOKapHUOTUYECKOM KieTku. KierouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XKUBOTHOU U
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX
¢bynknuu. [Tnazmarnueckas memOpaHa, e€ cBoiicTBa u ¢pyHkuuu. [{uronnazma u eé
opranouipl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, anmmapar [Monbmxku,
nm30coMbl.  [I0oyaBTOHOMHBIE OPraHOWIBI KIIETKWA: MHUTOXOHIPHUH, IUIACTHIBI.
[Ipoucxoxaenne MHUTOXOHIpUM u 1actun. Buasl tmactun. HememOpanHbIe
OpraHoufbl KJIETKU: PHUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPHUOIH, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOMIOB KJIETKU. BKIrroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas o00JI04Ka,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BEWIECTB B KJIETKE.

JlemoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jlx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbl:  «PacripenesieHue  XMMHUYECKUX  DJIEMEHTOB B HEXKHMBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmuupl u cxemsl: «llepuognueckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «bruocunres 0enka», «CTpoeHue MOJIEKYJIbl OETTKay,
«Crtpoenue pepmentarn, «Hykneunonbsie kuciotel. JJHK», «CtpoeHre MoJIeKyJbI



AT®y», «CTpoeHHue 3YKapUOTUUECKOU KIETKN», « CTPOEHHUE KMBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe NPOKAPUOTHUYECKOM KIIETKWY,
«CtpoeHnue sapa KIETKW», « Y TIEBOAbD, «JIumuIbm.

OOopynoBaHHEe: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHWE MJI IPOBEICHHS
HaOJIOJICHUI, W3MEPEHUI, JKCIEPUMEHTOB, MUKPOIPENApaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTH4YecKue padoThbl:

JlaGopatopHas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOH AaKTUBHOCTHU
(dbepMeHTOB (Ha IPUMEPE aMIUIa3bl WU KaTajaasbl)y.

JlaGopatopnas pabotra Ne 2. «M3yueHue CTpoeHHUs KIETOK pPACTEHUH,
KUBOTHBIX M OaKkTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax U UxX
OMHUCAHUE.

Tema 4. ’KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BellecTB, Wi MEeTadoM3M. ACCUMUIIAIUSA (TUTACTUYECKU OOMEH) U
TUCCUMWISIIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMmHOBas (¢a3bl (orocuHTe3a. Peaknuun
¢porocunreza. IpdhekTuBHOCTS (HOTOCHHTE3A. 3HaUCHHE (POTOCUHTE3A JUIS )KU3HU
Ha 3emuie. Bausiaue ycnoBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TTOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCHHTE3UPYIOIUE OaKkTepuH. 3HAUCHUE XEMOCHHTE3a IS
KW3HU Ha 3eMUIIE.

DHepreTuueckuii oOMeH B KJeTKe. PacriernsieHue BEIIeCTB, BBIICJICHHUE M
AKKyMYJUPOBaHHE DJHEPruM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukomus. bpoxenune m ero Buuabl. KHUCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakiuu marpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JHK.
Peanuzanus renetwdyeckoit mHPOpManuu B KIETKE. | @HETUYECKHH KOJ M €ro
cBoiictBa. Tpanckpurus — marpudnbiii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOKHCIOT. Ponbs pubocom B
OouocuHTese Oernka.

Hexkinerounsie ¢popMmbl xu3HU — BUpychl. Mctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3nn pacTeHuid, >KMBOTHBIX M YEJOBEKA, BBI3BIBACMbBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpatHast ~ TpaHCKpWMLMs,  peBepraza W  uHTerpaza.  l[IpodunakTrka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpanmu:

IToptpetsl: H. K. Konbuos, JI. . IBanoBckui, K. A. Tumupsses.

Tabmumbr 1 cxembl: «Tumbl muTaHus, «MeTabomusmy, «MHUTOXOHAPUSY,
«JHepreTuyeckuii ooMen», «Xnopomiacty, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIHOHUPOBaHUE TeHay, «CuHTe3 0enkay, «['eHeTuuecKuit Koy,
«Bupycsi», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
0aktepuodaray, «Pemmukarus [JJHK».

Oo0opynoBanue: moaenu-anmmkanuu «Yasoenue IHK u tpanckpunmmsy,
«buocunres 6enkay», «CTpoeHue KIETKU», Moieb cTpykTypsl JTHK.

Tema S. PazmHokeHNe U MHAUBUIYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m mutos.
[Ipoueccsl, mpoTekawomue B UHTepdaze. Pernmkanusa — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenue xpomocom. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONIHBI W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[{utonorndyeckue OCHOBBI Pa3MHOKEHUS W  HWHJIWBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu mutosa. lIpoueccel, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast ru6esb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Bumbl 6ecmnosnoro
pa3MHOXXEHUS: JIeJICHUE HAJIBOE, IIOYKOBaHUWE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKE, BETeTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIs1 CEJECKIUU.

[TooBoE pa3sMHOXKEHUE, €T0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, mpoucxonsdiine Ha CTagusix Meiosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosnornueckuii cMbICI U
3HAYEHUE MEWO03a.

['ameTorenes — mporecc 0oOpa3oBaHUs TIOJIOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMeT (CIepMaro30Wj], SIMIEKIEeTKAa) — CIIepMAaTOr€HEe3 U OBOTEHE3.
OCOOEHHOCTH CTPOCHMS SIMIEKJIETOK W crepMaro3ousioB. OTio10TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATBLHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
nIpoOsieHre, TracTpyismnus, opraHorene3. IloctamOpuoHanpHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHA: MPAMOE, HEmpsiMoe (JIMunHOYHOE). BrusiHue



cpeabl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HEe3 IIBETKOBOTO PACTEHUS: CTPOECHHUE
CEMEHH, CTAINU PA3BUTHSL.

JdemoHcTpaumu:

Tabmuier u  cxembl: «DOpMBI pPa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHU», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlemenue kieTkun OakTepuit», «CTpoeHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsii ki, «Pemmukanus JTHK», «Muto3y,
«Menosz», «lIpsmoe u HenpsaMoe pa3BuTue», «l'amerorenes y MiIeKONnUTaromux U
yeaoBeKa», « OCHOBHBIC CTaJIMH OHTOT'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOTIPEIAPATHI «CniepmMaTo30u sl
MJICKOTIUTAIONIETOY, «SHIIeKIIeTKa MIIeKONUTaromero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJICNIb-alllUIUKaus «JleneHne KIeTKkn», MOJEIb
JHK, Mmozaenb MmeTadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCcKHe padoThbI:

JlaGoparopuas pabora Ne 3. «HabmiogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabdota Ne 4. «M3ydeHHe CTpPOCHHS IOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HaciieacTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amauu reHeTuku. VIcTopust pa3BUTHS T€HETUKU. POJb UTOIOTHN
1 SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Pa3BUTHE TEHETUKH. METOoNbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
IIUTOTCHETUYECKUN, MOJEKYJIAPHO-TeHETHUECKUM). (OCHOBHBICE TEHETUYECKHUE
MOHATHS. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMAsl B CX€Max CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTAaHOBJIECHHbIE ['. MeHnenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPUIOB TMEPBOIO
nokosieHud. IlpaBuno JOMUHUPOBaHMS. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unoTesa ynctoTel TaMeT. [10JHOE M HEMOTHOE JIOMUHUPOBAHUE.

JlurubpuaHOoe  CKpenMBaHWEe. 3aKOH  HE3aBHCHUMOIO  HACJICIOBAHMS
IpU3HAKOB.  [luTOreHeTMYECKHEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupyrouiee ckpenimBanue. Mcnoap30BaHue aHaATU3UPYIOIIETO0 CKPEIIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOU.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CLEIUIECHHOMY HACJIEOBaHMIO I'eHOB. HapyleHne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHI'OBEpA.

XpOMOCOMHasl TEOpHUS HACIEACTBEHHOCTU. | €HETUUECKHUE KAPTHI.



['eneTuka nosia. XpoOMOCOMHOE OIpEAENeHue mona. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMoramMerHsie M rereporameTHble opranu3Mbl. HacimenoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHAcIeOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKALMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsL KPUBasl.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KAaue€CTBEHHBIE MPHU3HAKU M HX
HOpMa peaknuu. CBoMCTBa MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHasi, Wi TEeHOTHIMYECKas, W3MEHYUBOCTb. KoMOMHaTHBHAS
M3MEHYUBOCTb. Mei03 W TOJIOBOM Mporecc — OCHOBAa KOMOWHATHUBHOM
U3MEHUYHUBOCTU. MyTanmoHHasi U3MEeHYMBOCTh. Kiaccudukaius MyTaiuii: reHHBbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u npuunHbl MyTauuid. MyTtareHHble (paKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacieIcTBeHHON n3menunBoctd H. M. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHYMBOCTb.

I'enernka yenoseka. Kaprnotun dyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIoBeKa: TeHeaIOrnYeCKUi, OJIM3HELOBBINM, IUTOT€HETUYECKUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHHOE ONPENICIICHHE TEHOTHIIA!
ITIOJJTHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHCIE C ITOMOUIBIO
[II1P-ananmu3a. HacneacTBeHasle 3a00€BaHUS YEIOBEKAa: TCHHBIC OO0JIC3HH,
00JIE3HU C HACJEICTBEHHOM MpPEepacoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CrTBOJOBBIE KIETKU. [IpuHIMIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETUUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOoe KOHCYJIbTHUPOBaHUE. 3HAUCHHE MEIUITUMHCKOM
TEHETUKH B NMPEAOTBPAILIEHUH U JICUEHUH T€HETUYECKUX 3a00JIeBaHUI YeI0BeKa.

JlemoHCcTpauuu:

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

Tabmuiel © cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE M €r0
LATOTEHETUYECKAss OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOTCHETHYECKas
OCHOBa», «3aKOH  YHUCTOTBl  TameT», «JlurubpugHoe  CKpelIrBaHUEY,
«IuTonoruueckue OCHOBBI JTUTHOPHTHOTO CKPEILUBAHUSY, «Meio3sy,
«B3aumonencTBue  aJIENbHBIX TE€HOB», «l'€HETMUEeCKME KapThl PACTECHHU,
KUBOTHBIX W YEJOBEKa», «l'€HeTHKa Moyia», «3aKOHOMEPHOCTH HaCJEIOBaHMS,
CLUEIUIEHHOTO0 ¢ moiom», «KapHOTHIBI YeNOBEKa W KUBOTHBIX», «Buasl
U3MEHUUBOCTHY», «MoaudukalnronHas W3MeH4YUBOCTh», «HacimenoBanue pesyc-
daktopay, «I'eHeTruka rpymni KpoBu», « MyTarlmoHHast ”3MEHUYHUBOCTH.

ObopynoBanue: MoOAETU-aMIUIUKAIUU <« MOHOTUOPHUIHOE —CKpEIIMBaHHE,
«Hemnonnoe nomuHupoBaHue», «JurubpuaHoe ckpemmBaHue», «llepekpéct



XpOMOCOM», MHUKPOCKOIlI U MHKporpenapaTr «Jpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH Tema), repoapuit «I'opox moceBHOIN.

JlaGopaTopHble 1 NpaKTHYecKue padoThbl:

JlabopaTtopHas pabota Ne 5. «M3yduenue pe3yabTaTOB MOHOTHOPUIHOTO U
JAUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlabopaTtopHas pabota Ne 6. «3yuenre MoaupUKaITMOHHOW U3MEHYUBOCTH,
MOCTPOEHUE BapUAIIMOHHOIO PsiJia M BAPUAILIMOHHON KPUBOY.

JlabopaTtopHas pabota Ne 7. «AHanu3 mMyTanuii y Apo30(ribl Ha TOTOBBIX
MUKpOMpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBlieHHME U aHaIU3 POJIOCIOBHBIX
YEJIOBEKay.

Tema 7. Cesiekuust opranu3MoB. OCHOBbI OHOTEXHOJIOTHM.

Cenekuusi Kak Hayka M IMpoIecC. 3apOKICHUE CEICKUUU U JOMECTUKAIUS.
Yuenue H. W. BaBuioBa o0 1eHTpaXx MIPOUCXOXKIECHUS U MHOTrooOpas3us
KYyJIbTYPHBIX pacTeHHid. LIeHTpbl MPOUCXOXKACHHS JOMAIIHUX >XKUBOTHBIX. CopT,
0poAa, ITaMM.

CoBpeMeHHbIE METOIbI CeNeKINU. MacCoBBI U MHAMBUIYAIbHBINA OTOOPHI B
CEJNIEKLIMN pacTeHUil M XKUBOTHBIX. OIEHKa 3KcTepbepa. bBIM3KOpoICTBEHHOE
CKpeliMBaHue — WHOpuauHr. Yucrtas nuHusA. CKpelmMBaHME YHMCTHIX JIMHHM.
I'ereposuc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIMBaHUE — AyTOPHJIMHT.
Otpanénnas rtuOpuauzauus u €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
NOJIyYEHUE NOJUILIONI0B. JIOCTHIKEHMsI CENEeKUMU pacTEHUM, MXUBOTHBIX H
MUKPOOPTraHU3MOB.

brorexHoIOrHs Kak OTpacib MPOM3BOJACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3ganusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
unxeHepus. Kierounsle KyabTypbl. MUKpOKIOHAIBHOE Pa3MHOKEHHE PACTEHHM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SIICTBEHHBIX OpPraHU3MOB.

Okosoruueckue W othueckue  npobnembl. MO —  reHeTHuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMamHuX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuity, «Otnanéunas rubpuauzanus», «PadoTel akagemuka M. @. MBanosay,
«Jlomunnounus», «OO0BEKTH OuotrexHosorun», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NPpaAKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKIMHA PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIA ~ y4acTOK, B TEIUIMYHOE XO3AWCTBO, J1a0OpaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIMOHHAS OMOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOpPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CBuzerensctBa HBoMOIUU. [laleoHTOMIOTHYECKHE: TOCIEA0BATENLHOCTh
NOSIBJIGHUS BUJOB B MaJCOHTOJOTMYECKON JIETONMUCH, IEPEXOAHBIE (OPMBIL.
buoreorpaguyeckue: cxoacTBo u paznuuue (GayH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOACTBA W pasiuuus 3MOPHOHOB pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpPraHHU3MOB.

OomonnoHHas Teopus Y. JlapunHa. Ilpennocpulkm BO3HHKHOBEHMS
JapBUHU3MA. J[BMOKyIIME CHJIbBI 3BOJIIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHMYEHHOCTH PECYpPCOB, HEONpeneNEéHHash U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBooiuu (CTI) u € 0OCHOBHBIC MOTOKEHUS.

MukposBomonus. [lonynsuusa kak eqMHUIA BUAA U SBOJIOLIHH.

JIBrkymne cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B IpHpojae. MyTalmOHHBINA
Opolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lonmynsiMOHHBIE BOJHBI U Jpeid
redoB. M3onsuus u Murpanusi.

EctecTBeHHbIil 0TOOp — HampaBisionuii  ¢gakrop sBoionun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTaNTAIHH.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHOBHBIE  (OPMBI
BH1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MakposBoinorusi. PopMbl  IBOMIONUU:  (UIIETUYECKAsd, JMBEpreHTHas,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMIONUN.

[IpoucxoxaeHne OT HeclenHaaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS pagualus.

JleMoHCTpauuu:



[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabnunp! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoAblu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprObBI  3a
CyliecTBoBaHHE», «EcTecTBeHHBI 0TOOp», «MHOrooOpasue COpTOB PaCTCHUI»,
«MHorooOpa3ue  mopos  KuUBOTHBIX»,  «llomymsuum»,  «MyTalmoHHas
U3MEHYUBOCTB», «ApoMopdo3bl», «Uanoamantaummum», «OO0IIas IereHepanus»,
«/IBmxkymure cuiabsl 3Boionun», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «bopnba 3a cymectBoBanue», «IIpucrnocobIeHHOCTh OPraHUu3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue), « IKOJIOTUIECKOE BUA000PA30BAHUEY.

O6opynoBaHuE: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOAOB M CeMsiH, KoyeKuusi «l[Ipumepsl 3alUTHBIX NPUCIOCOOJIEHUH y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABICHUS 3BOJIOLUNY», O0OBbEMHASI MOJAEIIb
«CTpOo€HHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, Koiuiekuus «DopmMbl COXpPaHHOCTH
UCKOITAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butme Hacexkomoro», «PasBurue
JATYLWKW», MUKponpenapat «Jlpo3zodpunay (Hopma, MyTanuu (GOpMbl KPBUIbEB H
OKpAacku Tena).

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHMe M pa3BUTHE )KM3HH Ha 3emuie.

JloHayuyHble TpEACTaBICHHUS O 3apOKICHUM >KU3HU. HayuyHble TMIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M MaHcHepMus. XHUMHUYEcKas
HBOJIIOLIMSA. AOHMOTEHHBIN CHHTE3 OpPraHMYEeCKUX BEUIECTB W3 HEOPraHUYECKUX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUIECKON IBOIMIONNN. HavanpHbIe dTansl
ouonornyeckoi spomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJETKH. [lepBble KIETKM M HMX 3BOJIIOLUA.
@opMHpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa U €€ mnepuoAbl: KEMOPHUICKHUH,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso3oiickas 3pa U €€ nepuoAbl: TPUACOBBIMA, IOPCKHM, MEJIOBOM.

Kaiino3oiickas »5pa W €€ TepuoAbl: NaJeOreHOBbIM, HEOTCHOBBIM,
AHTPONOT€HOBBIM.



XapakTepucTrKa KJIMMaTa U TeoJOornYecKux mnporueccoB. OCHOBHBIE ITalbl
ABOJIIOIIUM PACTUTEIBHOTO W J>KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHUN H
*KUBOTHBIX. [l0osiBNIEHME, paClBET U BEIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yecKoro Mupa Kak OTpaxkeHue HBoouU. OCHOBHBIE
CUCTEMAaTHUYECKHUE TPYIMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue nmpeacTaBiieHH o
IPOUCXOKIECHUHU YeJIoBeKa. MeTonbl HM3ydeHHsi aHTpororeHe3a. (CxonactBa u
pa3Inuusl 4eJI0BEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJ0KEHUE YEIOBEKA.

HBuwxymme  cuibl  (dakTtopbl) — aHTpomorene3a.  HacnmenactBeHHas
M3MEHYUBOCTh M  €CTECTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3  KU3HH,
U3TOTOBJIEHUE OPYIUN TPYAQ, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIIOLMH YEJIOBEKA: aBCTPAJIIONUTEKH, YeloBeK
yMenbld, Yemoek npsaMoxoxsamui, YermoBek HeaHAepTalbCKuM, YenoBek
pasymHbiii. Haxogku HMCKOMaeMbIX OCTAaTKOB, BPEMsl CYIIECTBOBaHUsA, 00JIACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Uenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINCOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajoujiHasg  (dKBaTOpUaibHAasl),  MOHTOJOUHAS
(a3uarcko-amepukaHckasi).  UepTsl ~ OPUCHOCOOJCGHHOCTH  MpPEACTABUTENICH
YEeJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMS. EJNMHCTBO 4YeNIOBEYECKHUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmuupl u cxemsl: «Bo3aumkHoBeHne COTHEUYHON CHCTEMbI», «Pa3BuTre
OpraHuuyeckoro Mupa», «PactutenpbHas  kinetka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMeHHas CHCTeMa OPraHUYEeCKOro MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MECTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHelue moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKkrue paco».

O6opynoBanue:  mymsku  «lIpoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTablla, KPOMAHbOHIIA), CJIENKH WIIU
M300paKEeHHsI KaMEHHBIX OpYyJIUN TEePBOOBITHOTO YeEIOBEKa (KaMHU-YOMIEPHI,
pyowmia, ckpebiia), TEOXpOoHOJOTMYecKass Tabnuina, KoJulekuus «DopMmbl
COXPAHHOCTHU MUCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHblie U NpaKTH4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PacTEHHUH U
KUBOTHBIX B KOJIJICKITUSX).



OKCKypceusi «IDBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBEAUECKUN My3€el).

Tema 3. Opranu3mbl H OKpY:KaloIas cpeaa.

DKOJIOTHsl KaK HayKa. 3aa4i U pa3ziebl IKOJIOrMU. MeToIbl 3KOJOTHYECKUX
HCCIIEI0BAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIHAs, MOYBEHHas,
BHYTPUOPTraHU3MEHHAsI.

Okonorudeckue ¢akropel. Krmaccuduxamuss sxonoruyeckux (HakToOpoB:
abuoTuyeckre, OMOTHYECKHE U AaHTPOINOTeHHbIe. JIefiCTBHE SKOJOTHYECKHX
(pakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTb. POTONEPUOAN3M.
[IpucniocoOneHust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buortnueckue (bakTophI. Buner OMOTHUYECKUX B3aUMOJICUCTBUN:
KOHKYpEHIUsA, XUIHUYECTBO, CUMOHNO3 U ero ¢opmsbl. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HadeHHe OWOTHYECKHUX B3aMMOAECUCTBUN [UIs CYIIECTBOBAaHUS
OpPraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTepUCTUKH monyysauud. (OCHOBHBIE TOKa3aTenu
MOMYJISIUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJmHaMyuKa YMCI€HHOCTH MOIYJISIUU U €€ peryssuus.

JlemoHCTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. 'ekkerns.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
OpranusmoBy, «®Potonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «IlunieBbie nenm».

JlabopaTopHble U NpaKTHYeCcKue padoThbl:

JlabopatopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS».

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas pabora Ne 2. «IToacu€r MIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pacTeHUN.

Tema 4. CooduiecTBa U IKOJIO0rHYeCKHE CHCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypsl OMOIEHO3a: BHUIOBasd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buabsl-momuHantel. CBsi3M B
OHoIIeHO3E.

Dkosiornueckue cuctembl (3kocucreMmbl). [loHdarne o006 »3Kkocucteme u
ouoreorieHo3e. DOyHKUHUOHAIbHbIE KOMIIOHEHTHI SKOCHCTEMbI: MPOJIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [IWIIeBbIe IEMM © CETH.
OCHOBHBIE TIOKa3aTelM SKOCHCTEMbI: OumoMacca, MPOAYKLUHA. OKOJOTUYECKUE
OUPAMUJIBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomaccel. CBOMCTBAa 3IKOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsiliusl, pa3BuTHe. CyKIeccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrtop ycroiumBocTH dKocucTeM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiibl, coctaB U CTpPYKTypa
ouocdepnr. JKupoe BemectBO u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aNbHONM 3KOCHCTEMBI. J(MHaMHuYeCcKOe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yriepona,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOIIOTeHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TPOOIIEMBI.

CocyiiecTBOBaHUE MPUPOIBI " YEJI0OBEUECTBA. CoxpaHnenue
O0nopa3zHo0Opa3us Kak OCHOBAa yCTOWYMBOCTU OHochepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMH M HX HUCHodb30BaHue. JlocTkKeHus
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JlemoHCTpauuu:

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

Tabmuubl u cxembl: «[lumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmectBay, «llemu mnutanus», «IKOIOTHYECKAs MUPAMHIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOWHOTO  Jeca», «buoneno3d Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBHS HAa MpuUpoay», «BaxkHelmme WCTOYHUKH
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOi», «[louBa — BaykHeHIasi COCTaBIISAIONIAS
ouochepor», «DakTopsl nerpaganuu nouBy, «llapHukoBbIil d3QdexT», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHus: Ouocdepbl», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM dKpaH OHocPepb»,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT a3ota B mpupoie».

O6opynoBanue: Mojeb-anIuMKaIus « TUmudHble OUOIIEHO3BD», TepOapuii
«PacrurenbHbIe COOOIIECTBaY, KOUICKINH «bHoneHo3y, «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp», TepObapuu W KOJUICKIMH pACTEHUH U
’KUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM DKOJOTHYECKUM TpyIIaM OJHOTO BHA,



Kpacnass xuura Poccuiickoit denepannu, m300pakeHUs OXpaHSEMBIX BHUJIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBLIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHMSI ~ OOyYaroU[UMHUCA MPOrpaMM  CpeIHero olmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NMYHOCTHBIX PE3yIbTAaTOB OCBOEHUs IpenmeTra «buomorus»
BBIJICTICHBI CJIEIYIONINE COCTABIISIONINE: OCO3HAHUE O0YYarOIIUMUCS POCCUUCKOM
CPaKIaHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyue MOTHUBAIMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABIICHHOE pPa3BUTHE BHYTPEHHHX YOEKICHMM JHYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUN pPa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS B CBOECH
JESITEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIHUMHU CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMS, HAJIMYUE OSKOJOTMYECKOrO0  IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YyNBTATHI OCBOCHHUS IpeaMeTa «bHOJIOrus» TOCTUTarOTCs B
€IMHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JACSTEILHOCTH B COOTBETCTBUHU C
TPAAUIUOHHBIMU POCCUMCKUMM COLUOKYIBTYPHBIMUA, UCTOPUUYECKUMHU U JYX OBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TPUHSATHIMA B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS H
CaMOpAa3BUTHSA, PA3BUTHSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBOKCHUSA K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyAa U CTapLIEMy MMOKOJCHUIO,
B3aMMHOI'0 YBa)XKCHHUS, OCPEKHOTO OTHOIIEHHS K KYJIbTYPHOMY HACICIUIO H
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, TpUpose U
OKpYXarouien cpee.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mnpeaMera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YJarONTUXCsl PYKOBOJICTBOBATHCS
chOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PaCIIMpPEHUE >KU3HEHHOTO
ONBITA U ONbITA IEATEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HAINPABICHUM
BOCITUTATEJIbHOU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUYaIOIIEeT0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHa W MPaBOIMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM [ESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIIEHWH YYCOHBIX M IMO3HABATENIbHBIX 3aJ1ay, BBIITOJIHECHUU
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBAaTh B CBOUX JACHCTBHUIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOSXKICHUSIMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COLUAIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M HUCCJIENOBATENBCKUX 3aJa4, YBAKHUTEIHLHOTO
OTHOUIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJOHTEPCKOM NESATEILHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS

chOpMHUPOBAHHOCTh POCCHUICKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEPE]
Ponunou, ropmoctu 3a cBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIMOHAIIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MIPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IbI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHUH, TOHUMAaHUS 3HAYCHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HApOoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHUYECKOTO MTOBEACHMS,;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIaJa B TIOCTPOEHHUE YCTOWMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEISAM, CO3/IAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAsh ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHUMaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHUIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAUeCTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTAHHS, (POPMHPOBAHUA KYJIbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0J1ATONOTYyYHsI:

NOHMMAHUE W peaju3alus 370poBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHIATHH W OTABIXa, peryispHas (uU3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAHUE UEHHOCTH TPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHHE TIOCIEACTBUN W HEMPHATHS BPEAHBIX MPHUBBIUCK (YIOTPEOICHHS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpya10BOr0 BOCIMTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K AKTHUBHOHW JESATEIbHOCTH TEXHOJIOTMUECKOW W COUMaIbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSITh TaKYIO JICSITCIIBHOCTD;

WHTEpPEC K Pa3IndHbIM cdepam mpodheCcCHOHATBHOU JeATEIbHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud U pealu30BBIBATH
CcOOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHNS,

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHMSI TOCTYMIKOB M OIIGHKM WX BO3MOXKHBIX ITOCIEICTBUMA IS
OKpYXarouien cpepl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pEIICHNUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HM3YYCHUH OHWOJOTHUU
3HAHUS W YMEHUSA TPU PEIICHUH TPOoOJIeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOJIONOIB30BaHUEM  (COOJIOJICHUE  TpaBWJl  TOBEJICHHS B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHCTEM, OHOChEphI);



aKTUBHOE HENpHUSATHE JIEUCTBUM, NPUHOCAIIMX BpEIl  OKpyKarouen
MIPUPOJHOM Cpelle, YMEHUE MPOTHO3UPOBATh HEOJIATONPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI IPEATPUHUMAEMBIX JEHCTBUN U IPENOTBPAIIATh HX;

HaJIM4HUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
PAKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NEATETbHOCTH IKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOT0 IO3HAHHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM NMPAaKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YMTATEIBbCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBHS MEXY JIFOJAbMU U IIO3HAHUS MUDA;

MOHMMAaHUE chnernudUuKA OHOJIOTMM KaK HayKH, OCO3HaHus €€ poju B
(OpMHpPOBAaHMK PALMOHATIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHHHM LEIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXaloUleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHUs! NPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUM JIsI COBPEMEHHON LMBHIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTb  PeCcypCcHble  NpoOJIeMbl  pa3BUTUS
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 I100AIBHBIX HKOJIOTMYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OMOJOIMUECKUX 3HAaHUMW B LEIAX
MOBBIIICHUST OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAaMOTHOCTH OOydYaromuxcs, (popMupyemon
MIpU U3y4YEeHUH OMOJIOTHH;

NOHUMAHUE CYLUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIIOJIb30BaTh TOJydyaeMble 3HAHUS Ui aHaliu3a M
OOBSICHEHUSI SIBIICHUI OKPYXAIOIIero MUpa U MPOUCXOSIIMX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAyyHbIX (DaKTOB U
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOJyYE€HHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelieHus npobyieM B peabHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAHHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpbIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHnI0, K AKTUBHOMY MOJyYEHHUIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MertanpenMeTHblE pe3ybTaThl OCBOCHHS ydueOHoro mpenmMera «buosorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOyUYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOICHAYYHbIE MOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHUPUKY METOJOB TO3HAHUSA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SIBJIECHUE, MPOIIECC,
CUCTEMa, Hay4dHbIH (DaKT, NPUHLHNII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCCIEIOBaHWE,  HAONIOJIGHWE,  U3MEpPEHHEe, OJKCIEPUMEHT U JPYTHX),
yHHUBEpCajbHble y4eOHble JIeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJBLHOM KOMIIETCHIIMH OOYYaroIIMXCsA, CIIOCOOHOCTH
00yJarommxcs MCIIOTIH30BAaTh OCBOCHHBIC MEKTUCITATIINHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yYHUBEpPCAIbHBIC Y4ueOHbIE JCHCTBHS B
MI03HABATEILHON U COLIMATILHOM MPaKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CPEIHET0 OOIIero
00pa30BaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHBEpPCAJIbHBIMH Y4eOHbIMU MOo3HABATEJIbLHBIMH
NEeHCTBUSIMM:

1) 0a30BbIe JJOrHYecKme JAeiCcTBHS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MNPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Ki1acCU(UKAIINK, 0000IIECHHUS), PACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATUM (BBIJACIATh UX XapaKTEPHBIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C JIPYTUMH TIOHATHSIMHM ),

OTpEeNeNATh LEIU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMHU IEJISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE TOHATUA ISl OOBSCHEHUS (PaKTOB U SIBICHUUN
YKABOM IIPUPOBI;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIE, IO
aQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B pPacCMaTPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUCHUS,

MIPUMEHSITh CXEMHO-MOJICIbHEIE CpencTBa INIE: peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWMN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAKK€  NPOTUBOPEUMH  PaA3HOIO  pOJAA,  BBIABICHHBIX B PA3IMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

paspabatrbIBaTh IJIaH PELIECHUS MPOOIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B A€SATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKU TOCIEIACTBUN AEATENbHOCTH;

KOOPDJAWHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBUSX  PEaJbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBILUICHUE NIPU PEIICHNUH )KU3HEHHBIX IIPOOIIEM.

2) 0a30oBbIE HCCIEA0BaTEIbCKHE JeiCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKaMH  pa3pelieHusi MnpoOjeM, CHOCOOHOCTBIO U  TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IIOUCKY METOJOB PEILIEHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJIBI JACSITEIBHOCTA IO MOJYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTalMy, MNPeoOpa3OBAHUIO M NPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUE€BBIMU MOHATUSMH U METOAAMMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMN
NEATEIBbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBIIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0KA3aTelbCTBA
CBOMX YTBEPKICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJYYEHHBbIE B XOJ€ PEUIeHUs 3a/adyd  Ppe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIGHKY HOBBIM CHUTyallMsiIM, OLEHUBATh NPHOOPETEHHBINA OIIBIT;

OCYUIECTBJISThH 1I€JICHANPABICHHBI MOUCK MEpPEeHOca CPEACTB M CHOCOOOB
NEeNCTBUA B MPO(ECCUOHATBHYIO CPEAY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JacTH
AKU3HEJEATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE WJIEH, MpEIaraTb OPUTMHAIBHBIC MOJXO0bl U pEUICHUS,
CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOPMAINHU (TEKCTE yueOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHYECKUX CIIOBapsX U
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax NaHHBIX, B VHTepHeTe), aHaIU3UpPOBaTh



UH(GOPMAIIUIO PA3IMYHBIX BUIOB U (POPM MPE/ICTABICHUS, KPUTUUYECKU OLEHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Ouosoruyeckoi mHpopMalu, HEOOXOAUMOM JIJIsi BBITIOJTHEHUST y4EOHBIX
3aj1ady;

mpuoOpeTaTh OMBIT HMCHOJB30BaHUS WH(HOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBAThH KYJIbTYPY aKTHBHOTO HCIIONIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounonoruueckoi nHGopMaIuu (cxembl, TpaduKu, JUarpaMmbl, TaOJUIBI, PUCYHKU
H IpyTroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEJCTBAa IMpu padbore ¢
Oouonoruueckod uHPOpMAIME: TMPUMEHATh XUMHUYECKHEe, (PU3NUECKHEe U
MaTEeMaTUYECKUe 3HaKU U CUMBOJBI, (popmyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W NPEoOpa3oBbIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJIAJ€Th  HaBBIKAMHM  paclo3HaBaHUA M 3alUThl  WH)OpMaIuw,
MH(POPMAITMOHHOHN 0€30I1aCHOCTH JIMYHOCTH.

OBJajieHue YHUBEPCAJTbHBIMUA KOMMYHHUKATHBHBIMH JIEiiCTBUSIMH

1) o0menue:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BCeX cpepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JlMajore WM JUCKYCCHUU MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a]laBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIIHHO BBITIOJHEHUS TpeJjiaraeMoun
3aJla4y¥, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TO3HIMHA APYTUX YYaCTHUKOB
JMajora uiv JUCKYCCUH);

pacno3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CHUTYaIIUMH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPEHHUS APYTUX JIOACH, MPOSIBISTh YBAKUTEIPHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HMCIOJIh30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboTHI IPH peIICHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYITOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHON 3a/1a4u;

BBIOMpPATh TEMAaTUKy M METOJAbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJUICKTHBA,



IPUHUMATh LEJIM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JICWCTBUM,
pacrupeieNiaTh poid C y4E€TOM MHEHHIl y4YacTHUKOB, OOCYXIaTh pe3yibTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXJOTrO yYAaCTHUKA KOMAaHIBl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOEKThI, OLICHUBAaTh WJAEH C IIO3ULIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

OByaieHue yHUBEPCAJIbHBIMH PeryJIsiTHBHBIMHU 1HICTBUAMM:

1) camoopranmsanus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIBJICHHA NPOOJIEM U HUX
pelIeHus B )KU3HEHHBIX U YYEOHbBIX CUTYallUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHAX M NOCTYIKAaX MO OTHOLICHHMIO K XUBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh IO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa3oBaTelbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pPELIEHUsT MpoOJieMbl C  Y4ETOM
UMCIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JMUYHBIX MPEANOYTCHMIA;

JienaTh OCO3HaHHbBIN BBIOOD, ApIYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CocOOCTBOBAaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIUPOKOH SPYyAMLIIMHU B
pa3HbIX O00JACTSAX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABbIKAMM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI PeQIIEKCUH JJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILICHNUS;

YMETh OLEHUWBATh PUCKU U CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 MX
CHI)KEHUIO;



NpUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX TIPU aHaJIW3e pPe3yJbTaToB
TeSTEIILHOCTH,

3) npuHATHE ceOsl U APYTHUX:

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHAMATh MOTHBBI W apTyMEHTHl JPYTUX TIPH aHAJU3E Pe3yIbTaToOB
TeSTEIIbHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UITUHU IPYTOTO YETIOBEKA.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mno Ouojorud Ha
0a30BOM ypOBHE BKJIIOYAIOT clienuuueckue Ay yaeoHoro npeamera «bronorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
peo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX yU4E€OHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsX, CBSA3aHHBIX ¢ Ouoinorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO TOAAM O0yUYEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHHMS, O BKIIAJE POCCHUICKUX W
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHATHHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1ad4;

YMEHUE PACKPBIBATH COJEpKAHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0oOMEeH BeEIIeCTB U IpEeBpalleHue
AHEPrUur), FOMEOCcTa3 (caMOoperyJssilius), ypOBHEBAs OPraHU3aLUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOTYKLIHS ), HACIEACTBEHHOCTh, I3BMEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE W3JIaraTh OHOJIOTHYECKHE Teopur (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsl, IIEHTpajbHas J0TMa MOJEKYJIsipHON Ouosnorun), 3akoHwl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 HeHTpax MHOroo0Opasusi u
MPOUCXOXKJICHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHUIlbl
UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHUU: HAOIIOJICHHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHM3alus W IPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEIYEMbIMU BEIIMYMHAMU, OOBSICHEHUE TMOTYYCHHBIX



pE3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHATUIH, TEOPUI U 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIICIATh CYLUIECTBEHHbIE MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB W MPEBPAIICHHUS PHEPTUU B KIETKe, (POTOCHHTE3a,
MJIACTUYECKOTO M HHEPreTHYeCKOro OOMEHa, XEeMOCHMHTEe3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

YMEHHE NPUMEHATh MOJIyYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTHMYECKUX
IIPOLIECCOB M SIBJIICHUM, JUIS NPUHATHS NMPAKTUYECKUX PELIECHUUA B IOBCEAHEBHOU
KHU3HU C IeNpl0 obOecriedeHus O0e30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKpY>KaIOIIUX JIOAEH, COOJII0/IEHNSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJTHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JIOCTHKEHUMN
COBPEMEHHOU Ouonorun  u OMOTEXHOJNIOTMA Uil  PalMOHAIBHOTO
MIPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3a/Jlayd Ha MOHO- H
IUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACJEeI0BaHUE, COCTABIIATH CXEMBI
MOHOTMOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IMpaKkTUYECKHe padoThl, COOIIOIAThH
MpaBuJia Mpy padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(MOPMALIHIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuanibl), 3THYECKHE AacCHeKThl COBPEMEHHBIX MCCIIEIOBAaHUNA B OWOJIOTHH,
MeAUILIMHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111ast OMOJIOrMYecKyr0 UH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOECHHs yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAHUS ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHMS, O BKIAJE POCCHUICKUX U
3apyOeKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPbIBATh COAEpKAHHE OMOJIOIMUECKUX TEPMHHOB M IMOHSITHIA:
BU/JI, IOMYJISILUS, TeHO(OHA, 3BOJIOLMS, ABUKYIIUE CHIIbI ((haKTOPBI) 3BOJIOLINH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJOrnYeckue (HaKTophl,



HKOCUCTEMa, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

yMEHUE Wu3jaratb OWOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3aponprimieBoro cxoxacrea K. M. baspa, depenoBaHusi INIaBHBIX HANpaBICHUN U
myteit sBomoruu A. H. CeseprioBa, yuenus o 6mocdepe B. U. Bepraackoro),
ONpEeaeNsATh TPAHULBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOACHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBIICHWU, OpraHu3alds W IpOBElICHUE
OMOJOTHMYECKOTO  JKCIIEPUMEHTA,  BBIABM)KCHHE  TUINOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIECIyEMbIMU BEIUYHHAMH, OOBSICHEHUE IOJYyYECHHBIX
pPE3yNbTaTOB, UCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeJaTh BBIBOJbI HA OCHOBAHUY IIOJyYE€HHBIX PE3YJIbTaTOB;

YMEHHME BBIACIATh CYUIECTBEHHbIE NPU3HAKK CTPOEHUS OMOJIOTMUECKUX
OOBEKTOB: BHJIOB, MOIYJSIUA, MPOIYLEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreoleHO30B M  JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUSA, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUSL OSKOJOTMYECKUX (DAKTOPOB Ha OpraHU3Mbl, IE€pPEHOCA
BEILIECTB M IOTOKA SHEPIMM B 3KOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OHOTr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

YMEHHE MPUMEHSATH IMOJIyYE€HHbIE 3HAHUS i1 OOBSICHEHHUS OWOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHUU, JUISl NIPUHATUA NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXAIOIUX JIIOJEH, COOIIOICHHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
OPUPOJHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJb30BAaHUS JIOCTHIKEHUHN
COBPEMEHHOM OMOJIOTUY 711 PALIMOHAIBHOTO MPUPOIOTIONIb30BAHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 33/1a4d, COCTABIISATH CXEMBI
MEpeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJHATh JIa0OpATOPHBIE M MpaKTUYECKHe padoThl, cOO0aTh
npaBuia npu pabore ¢ y4eOHBIM U TaOOPATOPHBIM 000PY0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHMOPMALIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOUIYI0 IICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(MOPMAIIMK, HAYYHO-TIOMYJIPHBIE
Marepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOILEHUS,
0000111251 OMOJOTHYECKYI0 MH(DOpPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, I'PAMOTHO
UCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuectBo 1yacoB JJIeKTPOHHBIE
HanmeHoBaHMe pa3iesioB U TeM nupposbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mupp )
NPOrpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| buonorus kak Hayka. MeToibl HAy4HOTO 3 1 1 bubnmoreka [JOK
IO3HAHUSL. https://m.edsoo.ru/7f41c292
) KteTka 15 1 1 bubmnoreka LIOK
https://m.edsoo.ru/7f41c292
bubmnoreka LIOK
1 2 1
3 Opranusm 6 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4 3




11 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHBbIE
HanmMmeHoBaHHue pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Bu6muoreka [IOK
! IBOIONHONHAA OuoOHA ? 0 I https://m.edsoo.ru/7f41cc74
) Bo3HUMKHOBEHME 1 pa3BUTHE )KU3HU HA 9 0 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
3 O 5 0 1
PratisMbLIT ORpYsRaiotiias cpeia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U SKOJIOTHYECKHAE CUCTEMBI 9 0 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouunvecTBo 4acoB JJIeKTPOHHBbIE
Ne aTa nudpoBLIe
Tema ypoka Kourpoabubie | IlpakTuyeckue A op
n/n Bcero U3yYeHHs1 | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcnl

Beenenune. Kpatkas ucropus pa3BuTHs Bubmorexa [TOK

1 ononorun. Cucrema OMOIOTHYECKUX 1 0 0 https://m.eds00.ru/863e6122
HayK. https://m.edsoo.ru/863e632a
CymHOCTH U cBOiicTBa kuBOTO. JIab. Pab. Bu6suorexa [OK

2 1 0 0.5
«MexaHU3MBI CaMOPETYILALMHY. https://m.edsoo.ru/863e6122
YpOBHU OpraHu3aluy )KUBOH MaTEPUH. Bubmmorexa [JOK

3 i 1 1 0
Mero1 Ononoruu BBoaHBIN KOHTPOIH https://m.eds00.ru/363e6564
HUcropus nzyuenus kietku. Kiletounas Bu6moTexa LIOK

4 1 0 0
TCOPHAL. https://m.edsoo.ru/863e674¢e
XUMHUECKHUH cocTaB KIEeTKU. Mukpo- u

5 Makpo- aeMeHTbl. CTpoeHHe H QYHKIHS 1 0 0 bubimoreka LIOK
HEOPraHWYECKNX BEIIECTB. https://m.edsoo.ru/863e6b72
Crpoenne nyHKINH OPraHUCECKUX
BeLeCTB. YrueBoasl. Jlunnasl. J1ao. Pao. Bu6miorexa [TOK

6 «06*‘31’3’)““‘?6 JTHITHIIOB € TIOMOTIBIO ! 0 05 https://m.edsoo.ru/863e6b72
Ka4eCTBEHHOH peakLumy.
Benku. Ctpoenue 1 QyHKIMH OEIKOB.

b K
7 JIa6. Pa6. "OmbITHI TIO OIIPEIETICHHIO 1 0 1 nomorexa [10

KaTaJIUTUICCKON aKTUBHOCTH

https://m.edsoo.ru/863e6870




thepmenToB".

HYKJ'ICI/IHOBBIC KHUCJIOTHI.

Bu6mmoreka [JOK

8
https://m.edsoo.ru/863e6d5c
9 HyKk/1eMHOBBIE KHCIIOTHI. bubnmoreka [JOK
https://m.edsoo.ru/863e6e88
CrpoeHnue KIeTK 3ykapruoT. OCHOBHBIE

10 OPTaHOU/IBI KIICTKH.

Kiterounoe stapo.XpoMOCOMBI. bubnunoreka [IOK

11 https://m.edso0o.ru/863e6f0

https://m.edsoo.ru/863e716¢
[Mpoxapuoruyeckas kierka. J1ab. Pao.

12 "CXOJICTBa ¥ Pa3JIM4Msi B CTPOCHUN bubmmorexa IIOK
MIPOKApPHOT U 3yKapuoT". https://m.edsoo.ru/863e766¢
Peanuzanus Hacie1CTBEHHOU Bu6suorexa [OK

1

3 MH(OpMALUU B KICTKe. https://m.edsoo.ru/863e7c98

14 Hexnerounsie (hopMbl 5ku3HA. BUpPYCHL bu6mmorexa [IOK

https://m.edsoo.ru/863e7aae

s 3ager Ne 1. mo teme: "Knerka". bubnuoteka [IOK

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

16 MHoroo6pa3sie opraHu3MoB. bubnmnoreka [IOK

https://m.edsoo.ru/863e796¢e
OOMeH BeIIeCTB U PEBPAICHAE YHEPTHH. BuGnuorexa [IOK

17 i
OHepreTiecKuit 06MeH. https://m.edsoo.ru/863e796e

18 ITnactuueckuii ooMeH. POTOCHUHTES. Bbu6nmuoreka [JOK

https://m.edsoo.ru/863e7540

19 Henenue knetku. Mutos. Bu6mioreka [TOK




https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20 PasMuoxenue: 6eCIooe U MoJI0BOE. Bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
)1 O0pa3oBaHue MONOBBIX KIETOK. Meiio3. Bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6
2 Orm1010TBOPEHHE. bubmuorexa [JOK
https://m.edsoo.ru/863e8436
3 WHauBuIyanbHOE Pa3BUTHE OPTAHU3MOB. bubmuorexa [JOK
https://m.edsoo.ru/863e8612
o OHTOreHe3 YEI0BEKA. bubmuorexa [JOK
https://m.edso0.ru/863e8878
I'eHeTHKa - HayKa 0 3aKOHOMEPHOCTSIX Bu6suorexa [OK
25 HACJIEACTBEHHOCTH ¥ U3MEHUYUBOCTH. https://m.eds0o.ru/863¢89a4
3aKOHOMEPHOCTH HACIICIOBAHHS. Bu6suorexa [OK
26 Monornbpunanoe ckpenypanue. https://m.edsoo.ru/863e8c60
3aKOHOMEPHOCTH HACIIEOBAHHS. Bu6smorexa [JOK
27 Anrnbpuioe ckpelmBamue. https://m.edsoo.ru/863e8c60
)% XpoMocoMHast TeOpHsI HACIECTBEHHOCTH. bubnuoteka [IOK
https://m.edsoo.ru/863e8efe
CoBpeMeHHbBIE PECTABICHUS O TeHE U Bu6suorexa [OK
29 TCHOME. https://m.edsoo.ru/863e8efe
30 I'eneTHKa mona. Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8d78
31 M3MeHUYnBOCTE: HACIIEACTBEHHAS U

HCHACJICACTBCHHA. I'eneTuka n 300pOBbLC




YCJIIOBCKaA

Ceek1ysi: OCHOBHBIE METOIBI U

bu6mmoreka [JOK

32 nocTmkeHud. buorexnosorus. 1 https://m.edsoo.ru/863e9214
3auer Ne 2 o Teme: bu6mmoreka [IOK
33 "O011e0MOI0rHYECKUE 3aKOHOMEPHOCTH . 1 https://m.edsoo.ru/863e9214
0O606menue 3a kypc 10 kmacca. bubmuoreka LIOK
34 1
KonTtposnbHas pabora. https://m.edsoo.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TIPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara nudposbie
Tema ypoka KonrpoJabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi = oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
" bubmmoreka [JOK
1 €] 1 0 0
BOJHOLI M METOLBI €6 H3YHCHHA https://m.edsoo.ru/863ea20e
) Wcropus pazButus npeacraBieHUil | 0 0 bu6mmoteka LIOK
00 3BOTIOLIUHU https://m.eds00.ru/863e9570
bubnnorexa [JOK
3 M 1 0 0
HIPOIBOIIOINA https://m.edsoo.ru/863e9cle
[Tomynsnus Kak 31eMeHTapHast
€/IMHUIIA BUJIA U YBOJIOIHH.
4 HI;60 I:TO HIZUI aGora JI\; 1 1 0 0.5 Bubmorexa LIOK
paTopHaz p B ' https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUOB 10
MOP(OJIOTHUECKOMY KPUTEPHIO»
bu6nmmorexka [IOK
E i 1
5 CTECTBEHHBII 0TOOP U €ro GOopMBI 0 0 hitps://m.cdsoo.ru/863e9ed0
6 JIBroKy1e cuiibl (3J1eMeHTapHbIe 1 0 0 bubanorexa [IOK
(akTOpBI) IBOTIOLUH https://m.edsoo.ru/863e9da4
7 Harmpasnenus u mytu | 0 0 bubnnorexa [IOK
MAaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
Pe3ynbTate! 3BOMIONMY:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
g BugooOpa3oBanue. JlaboparopHas 1 0 05 bu6muorexa [LIOK

pabota Ne 2 «Onncanue

HpI/ICHOCO6HCHHOCTI/I OopraHu3ma u eé

OTHOCHUTCIIBHOT'O XapaKTepa»

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




9 Heob6patumocTtsb 3BOMIOIIHN 0

10 Hcropus xu3HU Ha 3eMiie U METObI 0
e u3yueHus

1 ['unoTre3sl NPOUCXOKACHUS JKU3HU 0 bubmmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emIie Mo 3pam U 0 bubnnorexa [IOK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIOIUN
PacTUTEIBHOTO U JKUBOTHOT'O MHUPA.

13 [IpakTrueckast padora Ne 1 05 Bbu6mmoteka [LIOK
«3y4eHne NCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUil U )KUBOTHBIX B
KOJUICKITHSIX )

14 CoBpemMeHHas cucreMa 0 bubnnoreka [IOK
OPraHu4Y€eCcKoOro MUpa https://m.edsoo.ru/863ea48e

bu6nmotexa [IOK

15 DBOJIOIUS YelIoBeKa (aHTPOIIOTEHE3) 0 hitps://m.edsoo.ru/863cac2e

16 JBxynue cuisl (pakTopsl) 0 bubanorexa [IOK
aHTPONOTrEHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMH IBOJIOIIUU 0
YyesioBeKa

13 YenoBeueckue pacsl U TPUPOIHBIC 0 bubnnoreka [IOK
aJlanTalyy 4eJI0BeKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O6001IeHNE TT0

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE 0
JKU3HU Ha 3emiie»

20 DKoJorus Kak Hayka 0

21 Cpenpbl 00MTaHUS U IKOJIOTHYECKHE 0 bubmmoreka [IOK




(baxTopsI

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

AobuoTtndeckue (HakTopsl.
Jlaboparopnas padora Ne 3.
«Mopddonoruueckue 0co6eHHOCTH

22 pacTeHUM U3 pa3HbIX MECT 0.5 bubmmorexa [HOK
https://m.edsoo.ru/863eb10e
oburanusy. Jlaboparopuas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJIEyCa»
” Coo0b1ecTBa OpraHu3MOB — 0 bu6mmoteka LIOK
Ouo1IeH03 https://m.edsoo.ru/863eb46a
bubnnorexa [JOK
24 BroTHeckHe (aKkTOps 0 https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [IpakTuyeckas pabota
25 Ne 2 «IlomcuéT mI0THOCTH 0.5
MOMYJISILIAK pa3HBIX BUIOB
pacTeHui»
2% DKOJIOTUYECKUE CUCTEMBI 0 bubanorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 [Ipupoanslie s3xocHcTEMBI 0
OcCHOBHBIE [TOKA3aTeIH IKOCUCTEMBI.
28 DKOJIOTMYECKUE TUPaMUJBI. 0 Bubmorexa IIOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3kocucreM. CyKueccus
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 0
30 Buocdepa — rinobanbHas 0 bu6muoreka LIOK
AKOCHCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnnoreka [IOK

6uochepst

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Onocdepe 3emnn 1 0
3 CocylecTBOBaHHE MTPUPOIBI U 1 0 bubnnorexa [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O0001IEHHE TEMBI
34 «Co00111eCTBA U PKOJIOTHUECKUE 1 0
CUCTEMBD»
OBLIEE KOJIMYECTBO YHACOB I10 34 )5

[TPOIT'PAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET









AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 324087357327968961775297076797709129534246061 654
Bnageney CTpeneToB Anekcei MeHHagneBuy

OeicTevTened C01.10.2024 no 01.10.2025



http://www.tcpdf.org

		2024-12-16T00:27:25+0500




