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HOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke nporpammbl MO OHUOJOTMH TEOPETUUYECKYIO OCHOBY ISt
OIpeNeleHUs] MOAXO0J0B K (DOPMUPOBAHUIO COJAEP)KAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenrtyaiaeHele nonoxeHuas DI'OC  COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEp)KaHUsA, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, TOJIOXKEHHUS 00 OOITUX IEIIX U
OPUHIIMIAX, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
oOmrero oopazoBanus B Poccuiickoit @enepaiinn, a TakyKe MOJI0KEHUS O crienuduke
Oouonoruy, €€ 3HAUEHWM B TMO3HAHUM >KMBOM MPHUPOABI U OOECreYeHUH
CYILLIECTBOBAHUSI YesioBeuecKoro oodimiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM,
orpeieJIeHbl OCHOBHBIE (DYHKIIMU POTPaMMBI 11O OUOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo Guosiorun gaét MpeaCcTaBICHUE O IETX, 00 00IIIeH cTpaTeruu
00y4eHMsI, BOCTUTAHUS U Pa3BUTHUS 00YJaIOUIUXCS CPEACTBAMU YUEOHOI0 MpeMeTa
«buonorusy, onpeaenser 00sA3aTeabHOE TPEIMETHOE COAEPKAHUE, €r0 CTPYKTYPY,
pacnpeneneHle Mo pasjieiaMm U TeMaM, PEKOMEHJYeMYI0 MOCIeI0BATeIbHOCTh
U3Y4YEeHHS] y4eOHOTo Marepuaja ¢ y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€, JIOTUKHU 00pa30BaTEIbHOrO npoiecca, BO3PACTHBIX
0COOEHHOCTEH 00 yJarouxcsl.

B nporpamme 1o OHOJOrMH TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U MPEIMETHBIM pe3yabTaTam
oOyueHuss B (QOPMHPOBAHMM OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIILHOM
NEeSATENbHOCTU/Y4eOHbIX JCHCTBUN OOYYAIOIIUXCS 10 OCBOEHUIO COJIEPXKAHMS
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B mporpamme no 6uonorun (10—11 kiaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3y4eHUM OHONOruM, Ojarojaps 4eMmy B HeW
IPOCMATPUBAETCSl HANpPABIEHHOCTh HAa pa3BUTUE 3HAHUN, CBS3aHHBIX C
(OpMHUpPOBAaHMEM  E€CTECTBEHHO-HAy4HOrO  MHUPOBO33pPEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOT0 MBILUICHUS, MPEACTaBICHUN O 3I0pOBOM
oOpa3ze XU3HM M OEpeKHbIM OTHOILIEHHEM K OKpY)Kalolled MPUPOIHON cpene.
[TosTomy Hapsay ¢ U3ydeHHEM OOIIEOMOIIOTHYECKUX TEOPUid, a TakKe 3HAHHM O
CTPOEHUH >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOrMM YIENeHO BHUMAHHE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHWW B TIOBCEHEBHOW >KU3HU JJISI peUICHUSI MPUKJIAAHBIX 3a/1a4, B
TOM 4Yucie: NpOoQUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOr0 KOHCYIbTUPOBAHUSI, 0OOCHOBAHUS 3KOJIOTMYECKH LIETECO00PA3HOrO
MOBEJICHUSI B OKPY’KAIOIIeW MPUPOAHON cpejie, aHaIM3a BIUSHUSA XO3IMCTBEHHOU
JESITEIbHOCTU YEJIOBEKA HAa COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
VYcunenue BHHMaHUS K MPUKIAJHOM HAMpPaBICHHOCTH YYE€OHOro mpeaMmera
«buonorus npoIuKTOBaHO HEOOXOAUMOCTBIO 00ECTIEYEHUS YCIOBUH [Tl PELLICHHUS]
OJIHOM M3 aKTyaJbHBIX 3a/a4 IIKOJHHOTO OMOJOTMYECKOro 00pa3oBaHuUsl, KOTOpas
npenmnonaraeT (GOpMHPOBAaHUE Yy OOYYaIOIMIUXCA CIIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCSI COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHHsS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOIIMXCS MPEACTABICHHUN O



HAYYHON KapTHHE MHpA, pacliupsieT U o000IIaeT 3HAHUS O JKUBOW Mpupoie, e€
OTJINYWTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHW3allMd W DBOJIIOLMHU, CO3MAET
yCIOBHUS  JJs: TIO3HAHMUS  3aKOHOB  JKMBOW  MPHUPOIbI,  (POPMHUPOBAHUS
(yHKIIMOHAIBHON TIpaMOTHOCTH, HaBBIKOB 30pOBOr0 U 0Oe3o0macHoro odpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOTO OTHOIIEHUS K KMBOW MPHUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMONOrUs UMEET TAKXKe JUIsl PEIICHHs] BOCITUTATENIbHBIX U
pa3BUBAIOLIMX  3aJady  CcpenHero  oOmero  oOpa3oBaHMs,  COLUMAIM3ALUU
oOydaromuxcs. M3ydenne O6monoruu oOecreunBaeT yCIOBHUS M7t (POPMUPOBAHUS
UHTEJUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTMYECKUX 3HAHUU C
IPEJCTABJICHUSAMHU U3 APYTHX yUYEOHBIX PEIMETOB, B YACTHOCTU, PU3UKU, XUMUU U
reorpaduu. Ha3paHHble TONOXKEHHS O TMpeAHa3HAYEHUW Y4eOHOro mnpeamera
«buonorus» CcOCTaBWJIM OCHOBY JJIsl ONPEAEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAaHUIO €ro COAEpXkaHUs, IMPEACTABICHHOIO B MPOrpaMme 110
ounosnoruu.

Ot60p conepkanus ydeOHOro TpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C TO3MUIMKA KyJIbTypOCOOOpPa3HOTO MOIX0AA, B COOTBETCTBUH C
KOTOpPBIM OOy4aroluecss AODKHBI OCBOUTH 3HAHUST M YMEHUS, 3HAYUMBIE IS
dbopmupoBaHusi 0OIIEH KyJIbTYpbl, OINPEICTAIONIME aJIeKBATHOE IIOBEJCHUE
YeJioBeKa B OKpYKarollleld MPUPOJHOU cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHUECKOH AesTenpbHOocTU. Oco0oe MecTo B 3TOW cHCTEME 3HAHUMN
3aHUMAIOT JIEMEHTHI COIEPKaHMsl, KOTOPhIE CIY>KAT OCHOBOH JIJIsi POPMUPOBAHMS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa W
[EHHOCTHBIX ~ OpPUEHTALMAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3alUH
OMOJIOTMYECKOT0 00pa30BaAHMUS.

CtpykTypupoBaHHE COAEpX aHUs Y4eOHOro MaTepuana B MporpamMme II0
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTIUYUTENbHBIX OCOOEHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOLMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buomnorus»
BBIICJICHBI CIIEAYIOLIME COAEPKATENIbHbIE TMHUN: «buosorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak
ouonornueckas cucrema», «CucreMa WU MHOrooOpazue OpPraHUYECKOTO MHUPay,
«OBOJIOLHS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

lenp m3yuenus yueOHoro npeamera «buosorusi» Ha 0a30BOM YpOBHE —
OBIIQJICHHE  OOYyYarOIIMMHKCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAILHOM
OpraHu3alliyd JKUBBIX CHUCTEM pA3HOIO0 paHra U MNpUOOpPETEHHE YMEHHI
MCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEWCTBHM B OTHOILUIEHWU OOBEKTOB
KUBOW MPUPOJIbI U PELLICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTixeHue Leiau u3ydeHust yueOHoro npeamera «buonorus» Ha 06a30BoM
ypOBHE 00€CIIeUnBaETCs PEIICHUEM CIIEAYIOUIUX 3a/1a4:

OCBOEHHE OOYYaIOIUMUCS CHCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKaluX OCHOBOU
Uit GOPMUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ]aX HAay4YHOTO MO3HaHUs, CTPOCHUHU, MHOTOOOPa3UH U OCOOEHHOCTSX JKHUBBIX



CUCTEM Pa3HOr'0 YPOBHSI OPraHM3AIMH, BBIIAIOIMIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMupoBaHUE y OOYYaIOIIMUXCS TMO3HABATENIbHBIX, MHTEIUICKTYAIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH B MpOIIECCE aHAM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IUIANIOB, UACH W TOIXOM0B K HM3YYEHUIO JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHU3aIluy;

CTAaHOBJICHHE Yy OOydJarommxcss oOmell KyiabTypbl, (PYHKIMOHAILHON
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH W OLICHUBATH SIBJICHHS OKPYXKAIOIIETO
MUpa KUBOUW MPUPOJIbI HA OCHOBAHWU 3HAHWI U OTIBITA, MOTYICHHBIX MPU U3YICHUN
OnoJIorNY;

dbopMupoBaHue y OOYyYaIOIIMXCS YMEHUW WUTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCTIUTaHNE YOEXKIAEHHOCTH B BO3MOXKHOCTU TTO3HAHUS YETOBEKOM >KHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWN JUIsi TIOBBINICHUS YPOBHS
9KOJIOTHYECKON KYIbTYPBI, 11 (OPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU JIJIs
OIICHKH TTOCJICJICTBUN CBOCH JESITEILHOCTH IO OTHOIICHHUIO K OKPYIKaIOIIEH cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oGpasoBanusi «buomorus», uzydaemas Ha
0a30BOM YpOBHE, SBIAETCA 005S3aTE€IbHBIM Yy4EOHBIM MPEAMETOM, BXOISAIIUM B
COCTaB MpeaMETHOM 00acTu «EcTeCTBEeHHO-HAYYHBIE MPEMETHI.

JI1st uzydenust OMosioruu Ha 6a30BOM YpOBHE CpeAHero o01iero oopa3oBaHus
otBoauTcs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca
(1 gac B HezeMO).



COIAEPXAHUE OBYYEHUSA

10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HaykKamH, (uiocodueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb 6uonorum B hopMUpoOBaHUU COBPEMEHHON Hay4yHOU KapTHUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/bl MO3HAHUS KUBOU IPUPOILI (HAOIIOICHUE, SKCIIEPUMEHT, OTMCaHNUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas o00padoTKa
JTAHHBIX).

JdeMoHcTpanum:

IHoprpetsrl: Y. Hapsun, ['. Menaens, H. K. Konpuos, [{x. Yorcon u @. Kpuk.

Tabauiel v cxembl: «MeTobl MO3HAHUS KUBOW MTPUPOIBD).

JlaGopaTopHble M MPaAKTH4YeCKHE PadOThI:

[Ipaktrueckas pabora Ne 1. «lcnonb3oBaHue pa3IUYHBIX METOIOB MPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cCTEMbI U UX OPTraHU3AIUA.

JKuBble cucTemsbl (OMOCHCTEMBI) KakK MIpeaMeT n3ydeHus ouomoruu. OTanane
KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3HOOOpazue. Y POBHU OpraHu3alui OMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJIALUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTeOIICHOTHYECKU ), OMOoChepHBIit.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHU3alliu
YKABOU TIPUPOJIBDY.

OGopynoBanue: mojaenb MmoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKU. XHUMHUUYECKHUE BJIEMEHTBHI: MAaKpO3JEMEHTHI,
MUKpPOd3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

OyHKIUM BOJALI W MHUHEpPAIbHBIX BelecTB B kieTke. llomnepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHre O€NKOB. AMUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
HeszameHnmbie 1 3aMEHUMbIE AMUHOKHUCIIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (MEpBUYHAsl, BTOPUYHAsS, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHME CBoWcTBa OeikoB. buonoruyeckue
(GyHKIMH OENKOB.

®epmeHThl — Ouonornueckue Kartanuszatopel. CrpoeHue (epmenra:
aKTUBHBIA WEHTp, cyOcTpartHas creuuduunocts. KodepmeHThl. ButamMuHbL
Otnuuus pepMEHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

VYrneBogel: MoOHOcaxapuabl (TJIIOKO3a, pubo3za u  Ae30Kcupub03a),
nucaxapuibl  (caxaposa, JIaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOTEH,
LEJUTI0J103a). bruonornueckue GyHKIUN YTriaeBOAOB.




Jlunuael:  Tpurauuepuabl, Qochomunuabl, crepouasl. [uaApoPUIBHO-
rupopoOHbIe  cBoMcTBa. buonormueckne ¢yHkuuu JmnuaoB. CpaBHEHHE
YIJI€BOJIOB, OCJIKOB U JIMMUJIOB KaK HCTOYHUKOB SHEPTUH.

HyxnennoBeie xucnorel: JIHK w PHK. Hykneornasl — MOHOMEpBI
HyKJenHOBbIX KUCIOT. Ctpoenne u @ynkunu JIHK. Ctpoenue n ¢pynkuuun PHK.
Buaer PHK. AT®: ctpoenue u ¢pyHKIIHH.

[uronorusa — Hayka o kieTke. Kiierounas Teopus — npumMep B3anMOJIECUCTBUS
uaeil 1 paKToB B HAYYHOM MO3HAHUU. MeTOIbl M3yUEHUS KIETKH.

Krnerka kak nenoctHas sxuBasi cuctrema. OOLIie npu3HaKky KJIETOK: 3aMKHYTasl
HapyxHasi MemOpana, Mmonekynsl JIHK kak reHernueckuii ammapar, cucrema
cUHTE3a Oelika.

Tumbl KIETOK: H»ykapuoTHyeckas U mpokapuoTuueckas. OCOOEHHOCTH
CTpOEHUSI TpOKapuoTHUeckor kieTku. KinerouHas crenka Oakrepuit. CtpoeHue
AYKApUOTUYECKOM KJIETKM. OCHOBHBIE OTJIMYMUSL PACTUTEIBHOM, >XKUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, UX
¢yukuun. [Inazmatndeckas memOpana, e€ cBoiicTa U pyHKIuu. [luronnasma u eé
opranoubl. OnHoMemOpannbie opraHouabl kietku: JIIC, ammapar ['onbmxw,
a30CcoMBbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWH, TUIACTHBL.
[IpoucxoxaeHnne MUTOXOHApUA U mactuia. Buasl nnactua. HememOpanHble
OpPraHOMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIHU, PECHUYKH,
KryTUKHA. QyHKIIMY OpraHOMI0B KJIETKHU. BKiltoueHus.

SAnpo — perynsTopHbiil HeHTp kieTku. CTpoeHue siapa: sjnepHas 000JI04Ka,
KapuoIuia3mMa, XpOMaTuH, IPBILIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KJIETKE.

JdemoHcTpanum:

IToptpersl: A. Jleenryk, P.I'yk, T.IlIBann, M. lllnelinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «Pacnipenaeneaie XUMHYECKMX  DJIEMEHTOB B HEXKHUBOMU
npupone», «Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOAEY.

Tabmunel 1 cxeMmbl: «llepuoandeckas TabiMIla XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHure MoJIeKyJIibl BOJbI», «brnocuHTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne mosexyisl
ATO®», «CTpoeHHE 2yKapuOTHUECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHne pacTUTENbHON KIEeTKN», «CTpOCHHE NPOKAPUOTUUYECKON KIETKU,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumub.

OO6opynoOBaHKE: CBETOBOM MMKPOCKOI, OOOpYIOBaHUE JJsi IPOBEACHUS
HaONIOACHU, HM3MEPEHHI, SKCIEPUMEHTOB, MHUKPONPENaparbl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTH4YecKue padoThbI:

Jlaboparopnass pabora Ne 1. «l/3ydyeHue KaTaaIUTUYECKOW aKTHUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTalla3bl).

JlaGopatopHas pabota Ne?2. «l3yueHuwe CTpOeHHS KIETOK PACTCHH,
KUBOTHBIX M OAaKTEpHUil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpenaparax U Ux
OIMCAHUE.




Tema 4. ’Km3HeneaTeJILHOCTDL KJIETKH.

OOMeH BelecTB, WK METa00IM3M. ACCUMIIISIIUSA (TUIACTUYECKU OOMEH) U
JTUCCUMUIISIUSA (SHEPreTUueckrii oOMEH) — JBe CTOPOHBI €JIMHOr0 Mpolecca
MeTabonu3Ma. Poib 3aKOHOB cOXpaHEHHUsS BEUIECTB W DHEPrUM B TMOHMMaHUU
MeTabom3ma.

Tunbl oOMeHa BeniecTB: aBTOTpoHBIN U reTepoTpodHbiil. Poibs hepmeHnToB
B OOMEHE BEILIECTB U MPEBPAILEHUH SHEPTHH B KIIETKE.

®orocunTe3. CBeroBas H TeMHOBas (a3l (porocuHTe3a. Peakiuu
dbotocurTe3a. IPPeKkTHBHOCTL PoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnoBuii cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI TOBBIMICHUS €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIONNe OakTepuu. 3HaUYeHUE XEMOCHHTE3a ISl
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KkieTke. PaciiernyieHue BeliecTB, BBIACICHUE U
aKKyMyJIMPOBaHUE SHEPTUHU B KJIETKE. DTallbl SHEPreTHueckoro ooMena. [ mkomnus.
bpoxenune u ero Buabl. KucinopogHoe OKHCIEHUE, WM KJIETOYHOE JIBIXAHUE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTh IHEPTETUIECKOT0 0OMEHa.

Peakmmun marpuuynoro cunTe3a. [enermyeckas wuHbopmamus u JHK.
Peanuzanust reHetudeckol uHpopManuu B KIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiictBa. Tpanckpunuus — Mmarpuunblii cuate3 PHK. Tpancnsiuus — OuocunTes
Oenka. Otanbl TpaHchsiuuu. KoaupoBanue amuHoKkuciaor. Pomb pubocom B
OnocuHTe3e OenKa.

Hexkinierounsie ¢opMbl ku3HU — BUpyChl. Mcropust oTkpbiTust BupycoB (/1.
N. NBanoBckwuii). OCOOEHHOCTH CTPOCHUS U SKU3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, KUBOTHBIX U 4YEJIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc ummyHonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.
OOpatHass ~ TpaHCKpUIIIMsA, peBepraza W uHTerpasa.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

Ioptpersl: H. K. Konsuos, 1. M. Usanosckuii, K. A. Tumupszes.

Tabmunel 1 cxembl: « Tunbl nutanusy, «Metabonuszm», «MUTOXOHAPUSY,
«HepreTudeckuii oomen», «Ximoporact», «Dorocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE reHay, «CuHaTe3 0enka», «[ eHeTHdecKuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3zHeHHbIN nukia Bupyca CIIN/]a,
OakTeprodaray, «Permmukanus JJTHK».

Oo6opynoBanue: mogenu-ammmmkanun «Y ngoenue JIHK u TpaHckpunmusy»,
«buocunres 6enka», «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblii UMK, WU KU3HEHHBIM LUKI KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Pemnmkarnuss — peakuus MaTpUUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Ha0oOp — KapHOTHIL
JlunouaHeli W TalJIOWJIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHIBI.
[luronornueckue OCHOBBI PA3MHOXKEHUSI U  HWHIMBHUAYaJbHOTO  Pa3BUTHUS
OpPraHU3MOB.




Henenue knetkn — muto3. Ctaguu murtosa. [Iponeccsl, mpoucxoasiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKUA CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arornTo3.

@®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrolioe U mosioBoe. Buasl Gecriosnoro
Pa3MHOKEHMS: JIEJIEHUE HAJBOE, ITIOYKOBAHHE OJHO- M MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHe. VckyccTBeHHOE KIIOHHpPOBAHME
OpPraHU3MOB, €r0 3HAYEHUE JUIsl CENEKIIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIMYUS OT OECTOIOTrO.

Meiio3. Ctaguu meiio3a. Ilponecchl, mpoucxoasdiiue Ha CTaausX Menos3a.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cmbIca U
3HA4YEHUE Meno3a.

'ametorenes — mpoiecc 00pa30BaHUS IMOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W sIMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SHUUEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcCOOEHHOCTH CTPOEHHS SHIEKIETOK M crepMaTo30ouoB. OIIog0TBOPEHHE.
[TapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOrEHE3). OMOPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAILHOTO PAa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, TacTpyiisiuus, opraHoreHe3. I[loctamOpuonanbHOEe pa3BUTHE. THUIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: TMPSMOE, HENpsAMoe (JTuYuHOUYHOE). BimsHue
cpeabl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC
YPOACTBA.

Poct u pasButme pacreHmii. OHTOreHe3 LIBETKOBOTO PACTEHUSA: CTPOEHUE
CEMEHHU, CTAIUU PA3BUTHS.

JdemoHcTpanum:

Tabmuuel 1 cxeMbl: «DopMbl  pa3MHOKEHUS OpPraHu3MoB», «JlBoiiHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHMN», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpOoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsri nmukm», «Pemmukanus JHK», «Mwuto3y,
«Menosy, «IIpsamoe n HenpsAMoe pa3BUTHUEY, «l 'aMETOreHe3 y MIEKOIUTAIONIIUX U
4yen0BeKa», «OCHOBHBIE CTaIUN OHTOTCHE3A.

O0opyioBaHKEe: MUKPOCKOII, MHUKPOIIPENapaThbl «CrniepmaTo30ubl
MJICKONIUTAIOIIETO», «SIMIIEKIIeTKa MIIEKONUTAroIEro», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-allUIuKanusa «JleneHue KIETKU», MOJEIb
JIHK, Mozenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKUue padoThI:

JlabopatopHast pabora Ne 3. «HalOmroneHue MHTO3a B KIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JIabopatopHast pabora Ne 4. «M3yueHue CTpOEHHs IMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopus pazBuTus reHETUKU. Pomib nuronoruu
U 3MOpHOJIOrMM B CTAaHOBJICHMM TE€HETHKH. BKiaa pocCHMUCKUX U 3apyOeXHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TUOPHUI0IOrHYecKui,




[IUTOT€HETUYECKUM, MOJEKYIsIpHO-TeHeTUYecKuil). (OCHOBHbIE T'€HETHYECKUE
MOHATHUA. ['eHeTHnYeCKass CUMBOJIMKA, UCOJIb3YEMAsl B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIeI0OBaHUsl IPU3HAKOB, YCTaHOBJIECHHBIE [. MenaeneM.
MoHorubpuiHoe CKpeniuBaHue. 3aKoH €IWHO00pa3usi THUOPUIIOB TEPBOTO
nokoJieHus. [IpaBuino JOMUHUPOBaHUA. 3aKOH paCIICIUICHUS MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1ojIHOE U HeMoIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOIO  HACIIeJIOBAaHMS
npu3zHakoB.  lluToreHeTHyecKue  OCHOBBI  AUTHOPUIHOTO  CKPEIIUMBaHMUS.
AHanu3upymoliee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOMIET0 CKPEIIMBAHUS
JUISL OTIpeJIeTICHUs T€HOTHUIIa OCOOH.

CuernyieHHOe  HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HacCJIeIOBaHUIO Te€HOB. Hapylenue cuenieHnss reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasI TEOPHUSI HACIEICTBEHHOCTH. | €HETUUECKHUE KAPTBHI.

I'eneruka mona. XpoMOCOMHOE OMpPENEIICHUE T0a. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMoraMeTHsle M TreTeporaMmeTHble opraHu3mbl. HacnepoBanue
MPU3HAKOB, CUEIIEHHBIX C TTOJIOM.

N3MeHunBOCTD. Buael W3MEHYUBOCTH: HEHACJIEACTBCHHAs 51
HacieACTBeHHas. Pomb  cpelbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapaktepucTuka MOAUGUKAIMOHHON HW3MEHUYMBOCTU. BapuanuoHHbBI psag u
BapualMoHHass KpuBas. Hopma peakuuu npuszHaka. KoinuecTBEHHbIE U
KaueCTBEHHbIE TPU3HAKU M MX HOpMma peakiuu. CBolcTBa MOIU(PHUKAIMOHHON
VU3MEHUYUBOCTH.

HacnencrBenHnasi, wiM reHOTHNUYECKasi, M3MEHUYMBOCTh. KoMOMHaTHMBHas
U3MEHUYMBOCTh. Meio3 U TOJNOBOM Tpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTaloHHas n3MeHunBocTh. Kitaccudukanus Mmyranuii: reHHble,
XpPOMOCOMHBIE, TeHOMHBIC. HacToTa v MpUYMHBI MyTaIuii. MyTareHHnbie (aKkTopsbI.
3aKOH TOMOJIOTMYECKUX PSIIOB B HacieACcTBeHHOM n3aMeHunBocty H. M. BaBuiosa.

BuesaepHast HacClIeICTBEHHOCTh U U3BMEHYHUBOCTD.

I'eneruka uenoBeka. Kapuortun uyenoBeka. OCHOBHbIE METOIbI T'€HETUKHU
YeJIOBEKA: TeHEAIOrnYeCKHi, OJIM3HEIOBbIN, IUTOT€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE OnpeIeJICHUE FE€HOTHUNA!
MIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[1[[P-ananu3a. HacnenctBenHnble 3a00JieBaHUSl 4YeJOBEKa: TeHHbIE OO0JIe3HH,
00JIe3HN C HACJIEICTBEHHOW MPEIPacoiO)KEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHITUTIBI
3JI0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPHUIAKTUKN U JICUCHUS] TEHETUUECKUX
Oosne3Heil. Menuko-reHeTHYeCKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKOU
TCeHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHYECKUX 3a00JIeBaHU YEJIOBEKA.

JdemoHcTpanum:

[Moptpetst: I'. Menaens, T. Mopran, I'. ne ®@pu3, C. C. Yersepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet ~ w cxembl: «MOHOTHOpUIHOE ~ CKpEIIMBAaHUE U €0
UTOTCHETUYECKAasi OCHOBa», «3aKOH paCIICMJIEHUS W €ro IUTOreHETHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpumHoe  CKperniuBaHUE»,




«lluromornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpeuiuBaHus»,  «Meiosy,
«B3aumonencTere auIeNpHBIX TEHOBY», «l'eHeTnueckme KapThl pacTeHUH,
KUBOTHBIX U YeNOBEeKa», «['eHeTmka moisa», «3aKOHOMEPHOCTH HAacCJIEJOBaHUS,
CLHEIUICHHOIO C MoJoM», «KapuoTumel uyenoBeKa M KUBOTHBIX», «Buel
M3MEHUYMBOCTH», «MoaupukannoHHas W3MEHUYHMBOCTH», «HacnemoBanue pesyc-
(paxTopay, «I eHeTrka rpymi KpoBu», «MyTaoHHasE ©3MEHYUBOCTHY.

OO6opynoBaHue: MOAENU-aNIUIMKAIM  «MOHOTMOpUIHOE CKpEILIUBAHUEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MUKPOCKOIT U MUKpoIipenapar «Jpo3zodpuna» (Hopma, MyTauuu Gopmsbl
KPBUILEB U OKPACKH Tena), repOapuit «I opox moceBHON.

JlabGopaTopHbie M MPpaKTH4YeCKUe PadoThI:

JlabopatopnHas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO H
JUTUOPUIHOTO CKPEIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopras pabota Ne 6. «M3yuenne MoanUKaIMOHHON U3MEHINBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PSAJIa ¥ BAPUALIMOHHOW KPUBOI».

JIabopatopHast pabota Ne 7. «AHanu3 MyTrauuii y aApo30(uibsl Ha FOTOBBIX
MHUKpPOIIpernapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHHE€ U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOT UM.

Cenexumst Kak HayKa M IIpoLecc. 3apOXkKIACHUE CEIEKIIMM U JIOMECTHKALA.
VYyenne H. . BaBunoBa o ieHTpax NpoUCXOKICHUS U MHOTOOOpa3usl KyIbTypPHBIX
pacteHnid. LIeHTphI MPOMCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, mOpoAa, IITaMM.

CoBpemMeHHBbIE METO/IbI CeNIeKITNU. MacCOBBIN ¥ UHANBUYaIbHBIM OTOOPHI B
CEJIEKIIMM PAaCTeHH M KUBOTHBIX. OneHKa 3KcTrepbepa. bBIn3KopoacTBEHHOE
CKpeluBaHue — WHOpuAWHT. Yucras jnuHus. CKpenMBaHHE YKCTBIX JIMHUU.
I'ereposuc, wu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otpanénnas rubpunuzanus u e€ ycrexu. FICKycCTBEHHBIN MyTareHes3 1 nojiydyeHue
HNOJUTIIONI0B. JlOCTHXKEHUS CEeNeKIIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NpOoU3BOJACTBA. ['€eHHas WMHXKeHepHs. OTambl
co3nanuss pekomOuHanTHOM JI[HK wu TpancreHnsix opranusmoB. Kierounas
nHxkeHepus. Kietounbsle KyiabTypsl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTCHM.
KitoHnpoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

DKOJIOTUUYECKHUE u ATUYECKUE POOJIEMBI. I'MO — T€HETUYECKU
MOAU(UITIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpaIIUU:

IMoptpersl: H.  W. BaBuiioB, M. B. Muuypun, I'. /. Kapneuenko, M.
®. lBaHoOB.

Tabmuiel 1 cxembl: Kapta «LIeHTpbl TPOUCXOXKIACHUS W MHOr000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanéunas rudpuauzamnus», «Padotel akagemuka M. @. MBaHoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHONOTHN», «KilerouHnple KyabTypbl U
KJIOHUpOBaHue», «KKOHCTpyrnpoBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O0GopynoBaHue: MYJISKU TIJI0JI0B M KOPHETLIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS.




JlaGopaTopHble M MPAKTH4YECKHE Pa0dOThI:

Okckypcusi «OCHOBHBIE METOAbI W JOCTHKECHUSA CEJEKIIMUM PACTEHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBosroHOHHAsA OHOJIOTHS.

[IpennochIkKu BO3HMKHOBEHMS JBOJIIOLMOHHOW TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B Ouoioruu. BiusHUe 3BONIOLMOHHONW TEOPUH HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BOMIONUU. [lameoHTONOrMYECKHE: TOCIEI0BATEILHOCTh
NOSBJICHUS BHUJOB B IaJCOHTOJIOTUYECKOW JICTOMUCH, MepexXoaHble (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢payH v Gop MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOACTBA W pa3iuuusi SMOPHOHOB pPa3HbIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbIC, AHAJOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpPraHU3MOB.

OBomonmonHass Teopust Y. [lapBuna. IIpeanochuiki BO3HMKHOBEHHS
JapBUHU3MA. J[BMOKYIIME CHJIBI 3BOMIOLMH BHAOB 1O JlapBuHy (M30BITOUYHOE
Pa3MHOXXEHHUE IIPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAs N3MEHUYHUBOCTD,
60pn0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunternueckas Teopust 3BomoIMU (CTI) 1 €€ OCHOBHBIE TTOJIOKEHHUS.

MuxkposBosronus. [Tonynsaius Kak eTMHUIA BUIa U SBOITIOLIHH.

JIBrokyiue cuiibl ((hakTOpbl) SBOJIONUUA BUIOB B Mpupoje. MyTalmOHHBIH
npouecc U KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiimoHHbIE BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpalusl.

EctectBeHHBIiI 0TOOp — Hampapisomuidi ¢GakTop 3BoMOLUH. DOpPMBI
€CTEeCTBEHHOT0 0TOOpAa.

[Iprcnoco0neHHOCTh OpraHU3MOB Kak pe3yibTaT 3BoJOnUHU. [lpumepsr
npUCIOCOOJIEHUN Y OpraHnu3mMoB. ApoMop(o3bl U UIMOATANITAIIUY.

Bun wu BugooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOpMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOrHIeCcKoe.

MakpoosBomtonusi. PopMmbl  3BoJOLMH:  GUIETHYECKas, JAUBEPreHTHas,
KOHBEpIeHTHasl, napajuiesibHas. HeoOpaTuMOCTh 3BOIIOIUY.

[IpoucxoxeHrne OT HecneuaIn3upoBaHHbIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS pandalus.

JdemoHcTpanum:

IMoptpertsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. Ceepiios.

Tabauiel U cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoAbIlIu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpa3zue COpTOB pacTeHHII»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «ITonmynsauumy, «MyranuoHHas
U3MEHUYHMBOCTE», «ApomMopdo3sl», «Hamoamanrtamun», «OOmas aereHeparus»,




«/IBmxkymue cuibl sBOomonMn», «Kapra-cxema Mapmipyra IMmyTelIecTBHs
Y. Jlapsunay, «bopr0a 3a cymiecrBoBanue», «IIpucnoco0aeHHOCTh OpraHu3MOBY,
«I"eorpaduyeckoe BUI000pa3oBaHUE», « IKOJIOTHUECKOE BUI000pa30BAHUE).

OO0opy/ioBaHKe: KOJJIEKIUSI HACEKOMBIX C PA3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp TJIOJIOB U CEMSH, KOJUIeKIUs «[IpuMepnl 3alllUTHBIX MPUCIIOCOOJICHUMN Yy
KUBOTHBIX», MoJiesb «OCHOBHBIE HANPABJICHUS SBOJIONUNY», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOIO MO3ra O3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, KoyuieKuus «PopMbl COXPAHHOCTH
UCKOIMAEMBIX JKUBOTHBIX UM pacTeHuit», mojens ammmkanusa «llepekpéct
XpOMOCOMY», BIaXKHbIE Ipenaparsl «Pa3BuTre HACEKOMOro», «Pa3BUTHE JIATYILIKNY,
MuKponpemnapat «po3zodunay (Hopma, MyTauu pOpMbl KPbUIbEB U OKPACKH TEINA).

JlaGopaTopHble U MpakTH4YecKue padoThbI:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(DOIOrHYECKOMY
KPUTEPUIOY.

Jlabopatopnas paborta Ne 2. «Onucanre nMpucrocOOJICHHOCTH OpraHu3Ma |
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HN HA 3eMm.Ie.

JloHay4HbIE TPEACTABIEHUS O 3apPOXKACHUM >KU3HU. HaydHble TUIOTE3BI
BO3HMKHOBEHMSI JKM3HM Ha 3emiie: al0uoreHe3 W TNaHcHepMus. XUMHUYecKas
ABOMIONMS. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIIBHOE TTOATBEPKICHUE XMMHUUECKON 3BOMIONNH. HauanbHble 3Tarbl
ouonoruyeckoit »Bomonuu. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKHM W HUX IBOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazeutne xu3Hu Ha 3emiie 1o 3paM U nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. llameo3olickas 3pa u €€ mNepuoabl: KEeMOPUUCKUH,
OpPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUH.

Meso301ickas spa U €€ epUuoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiinozoiickass »pa u €€ Tmepuolbl: MaJCOreHOBBIA, HEOTE€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKA KJIMMaTa U T€OJIOrMYeCKUX mpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMM PACTUTENBHOTO M S>KMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUid H
*UBOTHBIX. [losiBlIEHUE, paciBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

Cucrema OpraHMyYecKOro MHpa Kak oOTpaxeHue 53Bomonud. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

DBoronrs YenoBeKka. AHTPOIIONOrUs Kak HayKa. Pa3BuTue npeacTaBieHuil o
IMPOUCXOKIACHUN YEJIOBEKa. MeTolnbl H3ydeHHs aHTpornoresesza. (CxoactBa H
pasnuuus 4eIoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHHUE YEIOBEKA.

HBwxkymme  cuwibl  (dakTophl) — aHTporiorene3a.  HacnmencTBeHHas
U3MEHYMBOCTh M  €CTECTBEHHBIH o0TOOp. OOILIeCTBEHHBIH 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUI TPYa, MBIIIUICHUE, PEYb.

OCHOBHbIE CTaJIMU U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenbid, YenoBek npamoxondmui, YenoBek HeaHaepraibCkui, UYenosek
pazymHblii. Haxolkum HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacipocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.




YenoBeueckne pacbl. OcHOBHbIE OOJbIIME  pachl:  €BPOINEOUJIHASA
(eBpasuiickasi),  Herpo-aBCTpajoujHasi  (PKBaTOpUalbHasi),  MOHTOJOMIHAS
(a3maTcko-amMepuKkaHckas).  YepTbl  MPHUCHOCOOJICHHOCTH  TMpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EMMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

Hoprpersr: @. Pequ, JI. [lactep, A. HW. Onapun, C. Muwuep, 1. IOpn,
Y. lapBuH.

Tabmunel M cxeMbl: «BosanknoBenne CoJIHEYHOM CHCTEMEBD», «Pa3BuTHe
opranmuyeckoro Mwupa», «PacturenpHas kimetka», <«OKuMBOTHas  KJeTKay,
«IIpokaprornueckas kieTrka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsi», «OCHOBHBIE MeCTa TMAJICOHTOJIOIMUYECKMX  HAxXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme moam», «/lpeBHue moam», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeT0BeUeCKre pach».

OO6opynoBaHue: MYJSHKH «IIpoucxoxnenue YEJI0BEKA» (OrocThI
ABCTPAJIONMUTEKA, MUTEKAHTPOIA, HEaHAEepTajblld, KPOMAaHbOHLA), CIENKA WIH
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YeIOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOina), TeoXpoHoJorHuueckas TabOnuma, kouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHble U MpaKkTHYeCKHe padoThI:

[TpakTrueckas padbora Ne 1. «3ydyeHne MCKOMAEMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUICKIIUSIX.

DKCKypcusi « DBOJIIONMSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaYYHBIM WJIH KpaeBEIUECKHUIl My3€l).

Tema 3. OpranuzmMsbl 4 OKpYy:Kaiuasi cpeaa.

DKOJIOTHS KaK HayKa. 3aJlauyd U pa3/eibl SKOJIOTHUH. MeTobl SKOJIOTUYECKUX
UCCIIEN0BAaHUN. DKOJOTNYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOMTaHUs OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Oxonornyeckue ¢akropsl. Kinaccudukanus skonorudyeckux (HakTopos:
abnoruyeckre, OWOTUYECKME U aHTPOIOTeHHblE. JIeHCTBUE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (HakTophl: CBET, TEMIIEpATypa, BIaKHOCTh. DOTONEPHUOIU3M.
[IpucnocoGnennss  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKHX  (DaKTOpPOB.
buonornueckue puTMBL.

buotnueckue  daktopsl.  Buabl = OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, CUMOUO03 U ero ¢opmel. [lapazutusm, koomnepaius,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIN3M,
HEUTpanu3M. 3HaueHHE OWOTHMYECKUX B3aUMOJEHCTBUN [JIsl CYIECTBOBAHMUS
OpPraHU3MOB B IMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU monyiasiuud. (OCHOBHBIE TOKa3aTeNH
NOMYJIALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
Murpainus. J[mHaMuka 4ucIeHHOCTH TTONYJIAIUU U €€ PerysaIus.

JdeMoHcTpanum:




Hoptpetsi: A. I'ymb6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuuel u cxembl: kapta «lIpuponnsie 30Hb 3emun», «Cpenbl OOUTaHUSA
opranu3moBy, «®Doronepuoansm», «llonmymsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU UHOY30puu-Tyhenbkuy, «Ilumensie nemm».

JlabopaTropHbie M MPpaKTH4YeCKUe PadoOThI:

Jlabopatopnas pabora Ne 3. «Mopdosnoruyeckne 0COOCHHOCTH pacTeHUH U3
pa3HbIX MECT OOUTAHUS.

JIaGoparopnas pabora Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padorta Ne 2. «[loacy€T MIOTHOCTH NOMYJISIUN pa3HbIX BUA0B
pacTeHumn.

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmecTtBo opranu3moB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHAOBas,
MpOCTpaHCTBeHHAs, Tpoduueckass (mmmeBas). Bunbl-nomunanTel. CBsizu B
ouoreHo3e.

DKoOJIOTUYECKHE CcHUCTeMbl (dKkocucteMbl). [loHsTne 00 »3KOCHUCTEME U
ouoreornieHoze. DOyHKIIMOHATIbHBIE KOMIIOHEHTHI AKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B SKOCHUCTEME.
Tpoduueckue (mumieBbie) ypoBHU IKOCUCTEMBI. [TunieBsie 1ienu u cetu. OCHOBHBIE
MOKAa3aTelId 3KOCHCTEMbl: OMoMacca, NPOAYKIHUS. OKOJIOTMYECKHME MUPAMMHJIbL:
OPOAYKLUH, YUCICHHOCTH, Ouomacchl. CBONCTBa HSKOCHUCTEM: YCTONYMBOCT,
camoperyJsinus, pazsurue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOIO
WIH [IAPOKOJUCTBEHHOIO JIECa.

AHTPOIIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpa3ue kak Qakrop ycroilunBocTu 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH OMochepsr Kak
r00abHON AKOocHUCTEeMBbl. JlMHaMHuYeckoe paBHOBecHE W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoOXMMHUYECKHE IIUKIIbI 3JIEMEHTOB (yriiepoja,
a3zoTa). 30HANLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmosedecTBO B Onochepe 3emiii. AHTPOIIOTCHHBIE U3MEHEHHS B Onocdepe.
['moGanbHbIE SKOTOTHYECKHE TPOOITIEMBI.

CocymecTBoBaHue IIPUPOABI 17§ YEJI0BEYECTBA. CoxpaHeHune
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH OMocdepbl. OCHOBa parmOHAILHOTO
yIpaBJIEHUS TPUPOIHBIMU pecypcaMH M HX UCHojb30BaHue. JlocTikeHus
OMOJIOTUHY U OXpaHa MPUPO/IBI.

JdemoHcTpanum:

IMoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuiel u cxembl: «IIumeBrbie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpPay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKoJOorMUECKas MNUPAMUIAY,
«buocdepa u gyenosex», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA




XBOMHOro neca», «buoueHos Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONOTE€HHBIE BO3/IEMCTBUS HAa MPUPOY», « BaskHelllIne NICTOYHUKY 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BakHeMIas coctaBisiomas ouocheps,
«®DakTopel  gerpaganuu  nouB»,  «llapHukoBblii  addexTy,  «DakTOphI
paZOaKTUBHOTO 3arpsAsHeHust Ouocdepr», «OOmWas cTpykrypa Ouocheps,
«PacnpocTpanenne xkuzHu B Ouocdepe», «O30HOBBIA dKpaH OuOCHEpPHI»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopot azora B IpUpoIie».

Oo6opynoBanue: Moaenb-anmMKanus « Tunuuasle OUOLEHO3bl», repOapuit
«PacTurenbHbBIe COOOIIECTBAY, KOJUICKIIMN «broreHnos», «Bpeaurenn BaxxHEHIITNX
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUU PACTEHUMN U KUBOTHBIX,
IpUHAAJIEKAIINE K Pa3HBIM 9KOJOTMYECKUM IpyIaM OJHOro Bujaa, KpacHas kHura
Poccuiickoit  ®enepanun, H300paKEHHUs] OXPAaHSIEMBIX BHJIOB pACTEHUH U
KUBOTHBIX.




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMUBI 11O
BUOJIOT'UN HA BA3OBOM YPOBHE CPE/IHEI'O OBIIET'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBimuBarOTCA TpeOOBaHUS K pe3yjibTaTam
OCBOCHHUS  OOYy4YalolMMHUCA TporpaMM  CpelHero olmiero  o0pa3oBaHUS:
JMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JINUHOCTHBIE PE3YJIBTATHI

B cTpykType JUYHOCTHBIX PE3yNbTaTOB OCBOeHUs Tpeamera «buonorus»
BBIJICJICHBI CJIEMYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIONUMUCS POCCHUICKOM
IPKIAHCKON WIGHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpPENEJeHUI0, HalM4yhe MOTHUBAMU K  OOy4YeHHIO  OHOJIOruw,
IIEJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HAa OCHOBE
KJTIOYEBBIX LIEHHOCTEH W HCTOPUYECKUX TPAAULMN pa3BUTHS OHMOJIIOTHMYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIMYME HKOJOTMYECKOro IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMmera «buosorus» gocturarorcs B
€AUHCTBE Y4eOHOM M BOCHUTATEIBHOW JIESITEILHOCTH B COOTBETCTBHUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMHU
MOBEICHUSI U CIOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpPa3BUTHS, Pa3BUTUS BHYTPEHHEW TO3WLMUM JIMYHOCTHU, MATPUOTU3MA,
YBaXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTAPILIEMY MOKOJEHHIO,
B3aMMHOTO YBa)XXEHUs, OEpPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO H
TpaauLYsAM MHOTOHAalMOHAIbHOTO Hapona Poccuiickoit denepauuu, npupone u
OKpYKarollen cpee.

JIngyHOCTHBIE pE3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «buonorus
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTHh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UITMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOLIUX
TPAIULIIMOHHBIM IEHHOCTSIM POCCUMCKOrO OOIIECTBA, PACHIMPEHUE KU3HEHHOI'O
OMbITA U OMBITA JIEATEIILHOCTUA B IMPOIIECCE peaiM3allid OCHOBHBIX HaIpaBIICHU
BOCIIUTATEIIbHOW JIEATEIIbBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;kaIaHCKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON IMTO3UITUN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOIr0 00IIEeCTBa;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAESATEIBbHOCTH IIPU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OMpPENEsITh COOCTBEHHYIO MO3MIMIO IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€,



YMEHHE YUUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMO/ICICTBUS JIIOJICH C pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHECHHUS
yueOHBIX, TI03HABATEJIbHBIX M HCCIEJOBATEIbCKUX 337a4, YBaXKUTEJIBHOTO
OTHOIICHUS K MHEHHIO ONIMOHEHTOB TMpPH OOCYXJIEHHWU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOT0 COJIeP KAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKON NESTEIHHOCTH;

2) NaTPUOTHYECKOI 0 BOCTIMTAHUS :

c(hopMUPOBAaHHOCTH POCCUHCKON TPaXIaHCKOH UJICHTUYHOCTH,
NaTPpUOTH3Ma, YBAKEHHS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH Iepei
PonuHoM, ropaoctu 3a ¢BOM Kpaid, CBOXO PonnHy, CBOM S3BIK U KYJIBTYPY, IIPOLLIOE
Y HacToslIee MHOTOHAIIMOHAIBHOr 0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K TPUPOJHOMY HACIEIHNIO U MAMSITHUKAM MIPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ] POCCHMCKHMX YUE€HBIX B CTAHOBJICHUE U
pa3BUTHE OWONOTHHU, TOHUMAHUS 3HAYCHHUS] OWONOTMM B TIO3HAHUM 3aKOHOB
MIPUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIY)KEHHUIO U 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSI :

OCO3HAHHUE JIYXOBHBIX IEHHOCTEW POCCUUCKOTO HAPOAa;

c(hopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISAM, CO3/IAaHUIO0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TPUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOIIIECHUI;

MOHUMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBUS dKUBOU MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISAITH KAUECTBA TBOPUYECKOM JINYHOCTH;

5) puzmyeckoro BocnuTaHus, (POPMHUPOBAHHUS KYJIbTYPbI 3/10POBbSI H
IMOIMOHATBHOr0 0J1arONmoJIy4us:

MOHUMAaHUE W peau3alusi 310poBoro M Oe3omacHOro oOpasza KU3HU
(3m10poBOo€  MHUTaHWE, COOJIOJEHUE TUTUCHUYECKUX TMpaBUI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATHH U OTHAbIXa, perymsipHas ¢uznueckas
AKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHWE IIEHHOCTH TpaBWUJ WHAUBUIYAIBHOTO U  KOJUIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIFO/ICH;



OCO3HAHME TOCIEACTBUN U HEMPUSTHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPY10OBOI'0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTepPCTBa, TPYAO0I00UE;

TOTOBHOCTh K AKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM W COUHAIbHOMN
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSATH TaKYIO JIEATCILHOCTD;

UHTEpEC K pa3udHbIM cepaMm npodeccuoHaabHON AeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyamymiedt mpodeccuu U peaTru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

AKOJOTHYECKH IIeJIECO00Pa3HOE OTHOIIECHUE K TPHUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBaHUS;

MOBBIIIEHUE YPOBHSA OSKOJOTMYECKOM KyJIbTYpbl: NPUOOPETEHUE ONbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCICACTBUMA  JUISI
OKPYKaloIler Cpebl;

OCO3HaHME TJ00AJBLHOTO XapaKTepa KOJIOTMYECKHX MpoOJieM M MyTed HX
peIICHNUS,

CIIOCOOHOCTh HMCIOJIb30BaTh MpuoOOpeTaeMble TMPU HM3YYEHUU OUOJIOTUH
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COOMIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HAIPABJICHHBIX HAa COXPAaHEHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOC HEMPHUATHE JICUCTBHMA, TMPUHOCIIINX BpeA  OKPYKaOIIeH
IPUPOTHON Cpejie, YMEHHUE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJOTHYECKUE
TIOCIICACTBUS MPEANPUHUMACMBIX JICHCTBUI M TIPEOTBpaIIaTh UX;

HAJIMYHE PA3BUTOTO SKOJIOTHYECKOTO MBITUICHUS, SKOJIOTHIECKON KYJIBTYPHI,
OTIBITA NeSITeTbHOCTH IKOJIOTUIECKOM HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMU B TO3HABATEIbHOM, KOMMYHUKATUBHON M COLIUAIBHOM
PAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUUYECKON JEATEIHHOCTH SKOJOTHYECKOM
HaIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 TIO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JAAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJILTYPHOM MUPE;

COBEPIIIEHCTBOBAHNEC SI3BIKOBOM M YHTATEIBCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEX1Y JIFOJIbMU U TIO3HAHUSI MUDA,

NOHMMaHuEe crhenupukyd OWOJOTMM KaK HayKd, OCO3HaHUs €€ poJu B
GbOpMHUPOBAaHUN PALMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIE€JOCTHOIO
IpENICTaBlIeHUs 00 OKpPY)KAIOIIeM MHpPE KaK O €JUHCTBE MPUPOIbI, YEJOBEKA U
oOIIeCTBa, B TMO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodJieM
COXpaHEHHUS IPUPOHOTO PABHOBECHS;



yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOW LHUBHIIM3AIINU:
o0ecrieueHrsi HOBOTO YpPOBHS pa3BUTHSA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeN BBIXO/A U3 IJI00ATBHBIX KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHusi Mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIHHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTHYECKMX 3HAHUM B IENIX
NOBBIIICHUS OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
IpU U3y4eHUU OUOJIOTUH;

NOHMMAaHHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4aeMble 3HAHMUS [UJIsl aHaiuM3a U
OOBSICHEHHSI ABJICHUI OKPY)KAIOIIEro MUPa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHUE JienaTb OOOCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHUS IS
pelieHust IpodJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME I[IEHHOCTH HAyYHOUW JeATEeThbHOCTH, FOTOBHOCTH OCYIIECTBISATh
MPOEKTHYIO M UCCIEI0BATEIbCKYIO eI TEIbHOCTh HHINBUTyaTbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTb K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUNH MO OWOJIOTHMU B
COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3ysibTaThl OCBOCHUS yueOHOro mpeamera «buomorus»
BKJTIOYAIOT: 3HAYUMBbIe s (OpMHUpPOBAHHS MHUPOBO33PEHHS OOYUAIOLTUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTPaXKarollue
[IEJIOCTHOCTh HAYYHOM KApTUHBI MHpa W CHENU(PUKY METOJOB TMO3HAHMUS,
UCTIOJIBh3YEMBbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHUs, SIBICHUE, MPOIECC,
CUCTeMa, HAay4yHBIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
uccle0BaHre, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATIbHbIE
yuyeOHble JeicTBUs  (ITO3HABATENIbHbIE, KOMMYHHUKATHUBHbBIC, PETYIATUBHbBIE),
obecrneunBaromue GopmupoBanre GyHKIIMOHATLHONW TPAMOTHOCTH U COIUATIBLHOM
KOMIIETEHIIMA  OOYyYaloOlUXCs, CIOCOOHOCTh OOYYaIOIIUXCS  HUCIOJIb30BaTh
OCBOEHHBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE JEHCTBUA B IO3HABATEIBHONW U COLIUATIbHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yNbTaThl OCBOEHMSI MPOTrpaMMbl CPEIHEro OOIIETOo
00pa30BaHUs JOJKHBI OTPAXKATh:

OBJilaiecHHe  YHHBEPCAJIbHBIMM  Y4e0HBIMH  TO3HABATEJbHBIMHU
NEeUCTBUAMM:

1) 6a3oBble JJOrnYecKmne JeicTBHUsI:

CaMOCTOATENbHO  (OPMYIHMPOBATh M AKTyaJlIM3UpOBaThb  MpoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh MPU OCBOCHMM 3HAHWNA MPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHaymM3a, CUHTE3a, CpaBHEHUS, KiaccuduKammu, 0000IeHNS ), paCKPhIBATh CMBICIT



OMOJIOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, yCTaHABIMBATH
CBSI3U C JIPYTUMU MOHATUSMHU );

ONpEAEIATh LENU ACSITEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTaThl IEATEIHOCTH C IIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TOHITHS Uil OOBSCHEHUS (PAKTOB U SIBICHUI
YKUBOU ITPUPOJIBI,

CTPOUThH JIOTUYECKHE pacCyKIeHusi (MHIYKTHUBHBIC, AEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B pPaCCMaTPUBAEMBIX
ABJICHUSX, (POPMYJIMPOBATH BBIBOJIBI U 3aKIIOUEHUS;

OPUMEHSTh  CXEMHO-MOJIENbHBIE  CpEICTBa I NPEeICTaBICHUS
CYILLECTBEHHBIX CBSI3€i U OTHOUIEHUH B U3Yy4aeMbIX OMOJOTMYECKUX OOBEKTaxX, a
TaKe MPOTUBOPEUUI Pa3HOTO PO/IA, BBISBICHHBIX B Pa3IMYHBIX HHPOPMALIMOHHBIX
UCTOYHHUKAX;

pa3palaThiBaTh IJIaH PELIEHUS MPOOJIEMBbI C YUETOM aHaIM3a UMEIOLINXCS
MaTepHalIbHbIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JICATEJIBHOCTb, OLICHUBaTb COOTBETCTBUE
pPE3yNbTATOB LIESAM, OLIEHUBATh PUCKHU MOCIIEACTBUI AEATEIbHOCTH;

KOOPAMHUPOBATh W  BBIIOJNHATH pPabOTy B  YCIOBHSX PEATBHOIO,
BUPTYaJIbHOTO U1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEIIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE NeCTBHSA:

BJIJI€Th HaBbIKaMU Y4€OHO-HUCCIIE10BATENbCKON U IIPOEKTHOM AE€ATEIbHOCTH,
HaBbIKAMH  pa3pelieHHs MOpoOJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJ/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NIO3HAHUS;

UCIIOJIb30BaTh pa3IUYHbIe BUIBI ACATEIBHOCTH MO IMOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepPIpeTalud, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIbHBIX MPOEKTOB;

(dbopMUpOBaTh HAYUYHbIN TUI MBILJICHUS, BIa€Th HAYYHOU TEPMUHOIOTHEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTb W (OPMYIMPOBaTH COOCTBEHHBbIE 3aJaudM B 00Opa30BATEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJIM3UPOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEeIIEHUs, HAXOAUTh apr'yMEHTBI U1 JOKA3aTEIbCTBA CBOUX
YTBEPKIECHUH, 3a1aBaTh [MapaMeTPbl U KPUTEPUH PELICHHUS;

AQHAIM3UPOBATH TIOJIYyUEHHBIE B XOJ€ PEIICHHS 3aJayd  pe3yibTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLICHUBATh PUOOPETEHHBII OIIBIT;

OCYILIECTBJISTH LEJIEHANPABICHHBIN MOMCK IMEpPEeHOoca CPENCTB U CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHUS B MO3HABATENbHYIO M MPAKTHUECKYIO O00JIaCTH
KU3ZHEIEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTel;



BBIIBUTATh HOBBIC HJIEU, MpeJiaraTh OPUTHHAIBHBIE MOAXOAbl U PELICHUs,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIONINE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uapopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOUHHUKAX HHPOPMALIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIONYJIIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIU3UpOBATH
UHGOPMAINIO PAa3TUYHBIX BUAOB B (HOPM TPECTABICHNUS, KPUTUIECKU OI[CHUBATh
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

(dopmMyIupoBaTh 3aMpoChl U NPUMEHATh Pa3jMYHbIe METOJbI NMPHU MOUCKE U
otbope Ouosornueckorl uHGOpMaIUi, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3ajay;

npUOOpETaTh OMBIT HUCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IMUHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMYy  MIpeACTaBICHUS
Oouonornueckoi nHdopmaiuu (Cxemsol, rpaduKu, TUarpaMmMbl, TaOJIUIIBI, PUCYHKH U
Jpyroe);

UCTOJb30BaTh HAYYHBIM S3bIK B KAauecTBE CpEACTBa Mpu paboTe ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3MYecKue Hu
MaTeMaTU4YeCKHe 3HAKU U CUMBOJBI, (OpPMYJIbl, a0OpeBHATYPY, HOMEHKIATYpY,
UCMOJb30BaTh U NpPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTrJIsTHOCTH;

BIaJeTh  HABBIKAMH  pAclO3HaBaHWA H  3alIUTHl  WHGOpMAaIH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OByajeHne yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYILIECTBIISITH KOMM YHHKAIIH BO BCEX cpepax )KM3HU, aKTUBHO y4aCTBOBATh
B JUajore WK JTUCKYCCHHU MO CYIIECTBY OOCyXJIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMIOJHEHUS TpeaiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPECHl M COTJACOBAHHOCTH MO3UIUN JPYIHX YYACTHUKOB
JManora uiv JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBa OOIIECHUS, MOHUMAaTh 3HAYCHHE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETb CMST4aTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMH OOIIEHHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUs JAPYruX JIt0JIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (opMme GOopMyIIMpOBaTh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIB30BaHHUEM
A3BIKOBBIX CPEJCTB.

2) cCOBMeCTHAsl 1esITeJIbHOCTD:

MOHWMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON U WHAMBHYaTbHON
paboThI pU pEIICHUH OUOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUs TPYIIOBBIX (OPM B3aUMOAECUCTBHUS MTPU PEIICHUN YyUeOHOU 3a1auH;

BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX NEUCTBHHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0T0 YJIeHa KOJJIEKTHBA;



OPUHUMATh ILEJIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPAWHHUPOBATh JECHUCTBUS MO €€ JOCTHKECHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacripeiesiiTh poJid C YYETOM MHEHHMH Y4YaCTHHMKOB, OOCYXKJaThb pE3yJbTaThl
COBMECTHOU pabOThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJAaJa M KaXJOro Y4YaCTHUKA KOMaHIbl B
O0IIMI pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIEHHBaTh HUAEH C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IMYHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITH MHUIIMATUBHBIM.

OBy1ajieHNe YHUBEPCAJIbHBIMHU PeryJATUBHBIMU JAeHCTBUSAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHMS JUIl BBIABICHHUA MNpoOJIeM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUM IIENIEBbIE M CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBUAX M IOCTYIKAaX 10 OTHOLICHHMIO K YKHUBOHU IPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYHIECTBIIATH IMO3HABATEIbHYIO JIEATEIbHOCTD, BBISBISAThH
npoOJIeMBbl, CTaBUTh U (POPMYIHMPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
JESATENbHOCTU U dKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PpEHIEHUs NpodjeMbl ¢  y4€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENNOYTEHU I,

JaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsTh paMKy yueOHOTro peaMeTa Ha OCHOBE JIMUYHBIX IPEIIOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHHE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOW 3pyIULIMUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BIAJ€Th HABbIKAMHU  I[IO3HABATEJIbHOM  peQiiekcMM Kak  OCO3HAaHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMil, UCIONB30BaTh MPUEMBI pe(ieKCUU 7Sl OICHKH CUTYyallud, BBIOOpa
BEPHOI'O PELICHMUS;

YMETh OLIEHUBATh PUCKA W CBOEBPEMEHHO MPUHUMATh PELICHHS IO HX
CHUKEHHUIO;

IPUHUMATh MOTMBBI W apryMEHTBl JPYrUX IpU aHaJM3€ pe3ylIbTaTOB
NesITEeNbHOCTH;

3) npuHsATHE Ce0s1 M APYTHX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apPryMEeHTbl JPYruX MpU aHaJIU3€ pe3yIbTaToB
NEeSATENbHOCTH;



pU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKHU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIH JPYTOTr0O YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTrHble pe3ynbraThl OocBoeHUs mnporpammbl COO mo Ouonoruu Ha
6a30BOM ypOBHE BKJIIOUAIOT crielinduyeckue s yueoHoro npeamera «buomorusy»
Hay4YHbI€ 3HAHUS, YMEHMsI M CIOCOObI JAECWCTBUN MO OCBOCHMIO, MHTEPIpPETAIH
¥ TIpeoOpa3oBaHMIO 3HAHWMN, BUBI IEATEIHHOCTH TI0 MOJTYYCHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO0 3HAHWHM B PAa3NUYHBIX y4EOHBIX CHUTYalHMsX, & TakKe B peajbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorweil. B mporpamme mpeameTHbIC
pe3yabTaThl IPECTABICHBI 0 TOAAM O0yJYCHHSI.

[IpenMeTHBIC pe3ynbTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPAa W HAyYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHICKUX H
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHWOJOTUM, (DYHKIIMOHAIBHOMN
IPaMOTHOCTH YeJIOBEKa IS PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COACpPKAHHE OMOJOTHYECKHX TEPMUHOB U TOHSTHI:
KU3Hb, KJIETKA, OPraHu3M, MeTabo0113M (0OOMEH BEIIECTB U MIPEBPAIICHUE SHEPTHH ),
romMeoctad (CaMmoperyiysiusi), YpOBHEBas OpraHu3alusl JKUBBIX  CHUCTEM,
CaMOBOCIPOM3BEJCHUE (PEIPOAYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jlaratb OWOJIOTUYECKUE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallUOHHAs, IEHTpaJibHAasg JIOTMAa MOJEKYJIAPHON  OHOJOruu), 3aKOHBI
(I'. Mengens, T. Moprana, H. . BaBusoBa) u yuenus (o 1ieHTpax MHOTooOpasust u
MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuil H. M. BaBuiioBa), onpenensats rpaHULIbl UX
MPUMEHUMOCTH K YKHUBBIM CUCTEMaM;

YMEHHE BJIJIETh METOAAMHU HAYYHOT'O TTO3HAHUS B OMOJIOrUK: HAOJI0IEHHE U
OTNMCaHUE JKUBBIX CHUCTEM, MPOIECCOB M SIBICHUH, OpraHW3aIys U TPOBEICHUE
OHMOJIOrMYECKOro SKCIIEPUMEHTA, BBIIBUYKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEeyeMbIMU BEJIMUYMHAMH, OOBSICHEHUE TOJYYEHHBIX pe3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX TOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JeJIaTh BHIBObI
HA OCHOBAHMH TOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB W MPEBPAIICHUS PHEPTUU B KJETKe, (POTOCHMHTE3a,
IUIACTUYECKOTO U JHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHIUBUAYAILHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATh MOJIYYE€HHbIE 3HAHUSA Uil OOBSCHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SABJIEHUU, JUIsl MPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C Lenablo obecriedeHus O0e30MacHOCTH CBOEro 3J0POBbS U 3/I0POBbS
OKPYKaIOLUX JIt0JIeH, COOIOACHHSI HOPM TPaMOTHOTI'O MOBEICHUSI B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMaHUE HEOOXOTUMOCTH WCIOJIh30BAHUS JIOCTHIKEHUN



COBPEMEHHOMU ouosoruu u OMOTEXHOJNOTUM  JJI1  PallMOHAIBHOIO
MIPUPOIOTIONH30BAHHS,;

YMEHHE peliaTh dJEMEHTapHbIE TEHETUYECKHWE 3a/layd Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBaHUE, CIICTUICHHOE HACIEAOBaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS ISl TIPEICcKa3aHus HACIEAOBAaHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIOIHATH JIA0OPATOPHBIE U MPAKTHUYECKUE pabOThI, COOIOIATh
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIEHWBAaTh W HMHTEPIPETUPOBATH WHOOPMAIIHIO
OMOJIOTMYECKOTO  CONEP)KAaHUS, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpelIcTBa MaccoBOM MH(OpMAIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), ATUYECKHUE aCMEKTHl COBPEMEHHBIX WCCJICIOBAaHUM B OWOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOILEHUS,
000011asi OMOIIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmnapar OUOJIOTHH.

[IpenMeTrHble pe3yabTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
KJlacce NOIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OUOJIOTUU B CUCTEME HAy4YHOT'O
3HaHHMS ECTCCTBCHHBIX HAyK, B (DOPMHpPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCHUHCKUX W
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIHLHOM
IPaMOTHOCTH Y€JIOBEKa JJIs PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPKaHNE OMOJIOTUYECKUX TEPMUHOB U MIOHATUIN: BUI,
MOMYJISIIUSL, TEHO(GOH], DBOJIONHUS, ABUXKYIIUE CUJIBI ((PaKTOpbl) IBOJIOIHH,
MPUCIIOCOOIEHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
DKOCHUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, pEAYyLEHTHI, I[N MHUTaHUS,
JKOJIOTUYECKas MUupaMuaa, OroreoreHos3, ouocdepa;

YMEHHE W3JaraTh OWOJIOTHYECKHUE TEOpWH (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabiieBoro cxoncrtea K. M. bopa, yepenoBaHus riaBHBIX HaIpaBJICHUN U
nyreit 3Bomornuu A. H. CeBepiioBa, yuenust o 6uochepe B. W. Bepnanckoro),
OTIPECINIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMHU HAYYHOTO TTO3HAHUS B OMOJIOrUH: HaOJI0/IEHHUE U
ONMCAHKE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHHM, OpraHu3alius W IMPOBEICHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BHIIBUYKEHNE TUITOTE3bI, BHISBIICHUE 3aBUCUMOCTH
MEXAY HCCIEYyeMbIMH BEIMYMHAMH, OOBSICHEHUE IONYYEHHBIX PE3yJIbTaTOB,
HCITOJIb30BAaHHBIX HAyYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMEHHE JI€IaTh BBHIBOJIBI
HA OCHOBAHUU TMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKK CTPOCHUS OMOJIOTMYECKHUX
OOBEKTOB: BHUIOB, TMOMYJSAHWNA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoeHO30B M  3KOCHUCTEM, OCOOCHHOCTH TIPOLIECCOB: HACJEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO OTOOpa, BHIA000pa3OBaHUS, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBHSI DKOJIOTMYECKUX (PAaKTOPOB Ha OPraHU3MBI, TEpeHoca
BEIIECTB M TOTOKAa JHEPTrUU B HKOCUCTEMAX, AHTPOIOTCHHBIX W3MEHEHUW B



HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHYECKUX
LIMKJIOB B Onocdepe;

YMEHUE NMPUMEHSAThH MOIyYE€HHbIE 3HAHUS JJIsi OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SABJICHWM, JUISl MIPUHATHS NMPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HH C LeNpl0 oOecneyeHusi Oe30MacHOCTH CBOEro 3A0pPOBbS M 30POBBS
OKPYKaIoIUX JIt0/Ied, COOTIOAEHHSI HOPM TPaMOTHOTI'O MOBEICHUSI B OKPYXKaroIien
OPUPOIHON Cpelie, MOHUMaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUH ISl pallMOHAIBHOT'O MPUPOAONOIb30BAHMS;

yYMEHHUE pelaTh 3JeMEHTapHble OMOJIOTMYECKHE 33JauH, COCTABIISATH CXEMBI
NepPEeHOca BEUIECTB U YHEPTUHU B IKOCUCTEMAX (LIETIH MUTAHMUS);

YMEHHE BBINOIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOIOIATh
npaBwiia pu padoTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUBaTh M HUHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOT0 COJAEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBO MH(pOpPMAINK, HAYYHO-TIONYJISIPHbIE
MaTepuasbl),  paccMaTpuBaTh  IJIOOAJBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOYHHUKOB, I'PAMOTHO
MCITIOJIb30BaTh OHSITUITHBIN anmapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne HaumeHoBanue KoJsnyecTBo yacoB DJIeKTPOHHbIE
n/ pa3aesoB U TeM Bcero | Kontpoa | IlpakTtuue- (uudposbie)
n NMporpaMmel bHbIE cKHe oOpa3oBaTe/bHbIE
padoThI padoThl pecypchbl
1 | buonorus kak Hayka 2 0.5 bubmuotexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX 1 bu6moreka [JOK
OpraHu3aIHs https://m.edsoo.ru/7f41c292
3 XMMHYECKHI COCTaB U 8 1 bubmioreka [IOK
CTPOEHHE KIJIETKH https://m.edsoo.ru/7f41c292
4 KusHenesareapbHOCTD 6 bubmioreka [IOK
KIICTKH https://m.edsoo.ru/7f41c292
5 Pazmuoxenue u 5 1 bu6moreka [JOK
WHINBUIYATbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
6 HacnencrBeHHOCTD U 8 15 bubmuoreka IIOK
HU3MEHUYHUBOCTh https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenexuusi OpraHu3MoB. 3 bubmorexa [JOK
OcHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
8 PesepBHOE Bpems 1 bubmoteka IJOK
https://m.edsoo.ru/7f41c292
OBUIEE 34 0 4
KOJIMYECTBO
YACOB I10
I[TPOTPAMME
11 KJIACC
Ne HaumeHoBaHue Koan4yecTBo 4acoB JIeKTPOHHbIE
n/ pa3aesoB U TeM Bcero | Konrtpoa | IlpakTuue- (uudposbie)
n NPOrpaMMbl bHbIE cKHe oOpa3zoBaTe/bHbIEC
pabdoThI padoThI pecypcsl
1 DBOIIOIUOHHAS 9 1 bu6moreka [JOK
Ouonorus https://m.edsoo.ru/7f41lcc74
2 Bo3HukHOBEHHE U 9 05 bu6moreka [JOK
pa3BUTHE JKU3HH Ha https://m.edsoo.ru/7f41cc74
3emie
3 Opra"u3Msbl 1 5 1 bubmoteka [JOK
OKpY KaroIas cpeia https://m.edsoo.ru/7f41cc74
4 CooOmiecTBa 9 bubmorexa [JOK
9KOJIOTMYECKHUE https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE Bpems 2 bubmorexa [JOK
https://m.edsoo.ru/7f41lcc74
OBUIEE 34 0 2,5
KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
Ne Tema ypoka Bcero DJieKTPpOHHbIe NG poBbIE
n/n o0pa3oBaTesibHbIE pecypchl
1 buonorus B cucreme Hayk 1 bubmmoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTonbl MO3HAHUS KUBOU TPUPOBI. 1 bubmmorexa [IOK
[TpakTrueckas padota Ne 1 «Mcnonp3oBanue https://m.edso0.ru/863e6122
Pa3IMYHBIX METOAOB MIPH M3y4CHUU
OMOJIOTUYECKUX 00BEKTOBY
3 buonornyeckne cucTeMsl, IPOLECCH U UX 1 bubmiorexa [IOK
H3yUYCHUE https://m.edsoo0.ru/863e6564
4 XuMmu4yecknii cocTaB KieTku. Boga u 1 bubmiorexa [IOK
MUHEpaJbHbIC COJIH https://m.edso0.ru/863e674e
5 benku. CocTaB u cTpoeHue O6€IKoB 1 bubmotexa [JOK
https://m.edso0.ru/863e6b72
6 depMeHTbl — OUOJOrMUECKHUE KaTaau3aToOphl. 1 bubmmoreka LIOK
JlabopatopHas pabora Ne 1 «3y4enwue https://m.edso0.ru/863e6b72
KaTaJIUTUYECKONH aKTUBHOCTH (pepMeHTOB (Ha
prUMepe aMUsIa3bl MU KaTaiasbl)y
7 VYriaesoapl. JIunuabl 1 bubmorexa [IOK
https://m.edso0.ru/863e6870
8 Hyxkneunossie kucinotel. AT® 1 bubmuotexa [JOK
https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHUS KIETKH. 1 Bbu6nunoreka [JOK
Kierounas Teopust https://m.edsoo.ru/863e6e88
10 Kuerka kak nesnocrHast )kMBasi CHCTEMA 1
11 CtpoeHune 3yKapuoOTHUECKOW KIIETKHU. 1 bubmorexa [IOK
JIaGopartopnast pabota Ne 2 «M3y4yenue https://m.edsoo.ru/863e6ff0
CTPOCHUS KJIETOK PACTECHUIA, )KUBOTHBIX, https://m.edsoo.ru/863e716¢
rpuOOB U OAKTEPUH MO MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax ¥ UX OlHACaHUEH
12 OOMeH BeIIecTB UM METa00JIU3M 1 bub6imoreka [JOK
https://m.edso0.ru/863e766¢
13 doTocuHTEe3. XEMOCHUHTE3 1 but6imoreka [JOK
https://m.edso0.ru/863e7c98
14 DHepreTudecKkuii 0OMeH 1 bubmmoreka [IOK
https://m.edsoo.ru/863e7aae
15 JKv3HEHHBIH UK KIETKU. J[eJICHH e KICTKH. 1 butimoreka [JOK
Muro3. JlabopatopHas pabora Ne 3 https://m.edso0.ru/863e7dc4
«Ha0roieHre MUTO3a B KJIETKaX KOHYHUKA
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunTes Oenka. Peakuust MaTpuuHOro 1 bubmmoreka LIOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnauus — 6uocuHTe3 6enka 1 bu6motexa [IOK
https://m.edso00.ru/863e796e
18 HexkneTtounsie GOpMBbI )KU3HU — BUPYCHI 1 bu6motexa [IOK

https://m.edso0.ru/863e7540
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19 dopMbI pa3MHOXKECHHS OPTaHU3MOB 1 bubmmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

20 Meiios 1 bub6mmorexa [JOK
https://m.edsoo.ru/863e7f4a

21 OO0pazoBaHue 1 pPa3BUTHE TOJIOBBIX KIETOK. 1 bubmuotexa [JOK
OmnonotBopenue. Jlaboparopuas padota Ne 4 https://m.edsoo.ru/863e81b6
«/3ydeHne cTpoeHHUs OJIOBBIX KIETOK Ha
TOTOBBIX MHKPOIIperapaTaxy»

22 WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB 1 bu6motexa [IOK

https://m.edso0.ru/863e8436

23 I'enernka — Hayka 0 HaCJIEICTBEHHOCTH U 1 bu6motexa LIOK
W3MEHYHUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEOBaHUSI IPU3HAKOB. 1 bu6motexa [IOK
MoHOruOpHIHOE CKpEIIMBAHKE https://m.edso0.ru/863e8878

25 JurubpuHoe cKkpemurBaHue. 3aKoH 1 bubmmoreka [IOK
HE3aBUCHMOTO HACJIEIOBAHNUS PH3HAKOB https://m.edsoo.ru/863e89a4

26 CuerieHHOE HacIeJOBaHUE TTPU3HAKOB. 1 bub6imoreka [JOK
JlabopartopHast pabota Ne 5 «M3ydenue https://m.edso0.ru/863e8c60
pE3yABTATOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(HIBI
Ha FOTOBBIX MHUKpPOIIpenapaTax»

27 I'eneruka nona. HacinenoBanue npru3HaKkoB, 1 bubmmoreka LIOK
CIIETJICHHBIX C [TOJIOM https://m.edso0.ru/863e8c60

28 W3menunBocTh. HenacnencreenHas 1 bubmuoreka [IOK
n3MeH4YnBOCTh. JIabopaTopHas padora Ne 6. https://m.edsoo.ru/863e8efe
Nzydenne monupukannoHHOW H3MEHYUBOCTH,

MMOCTPOCHUE BAPUALIMOHHOTO Psijia U
BApUALIMOHHOM KPUBOI»

29 Hacnencrtsennas u3aMeHYUBOCTb. 1 Bbu6nunoreka [JOK
JIabopartopHast pabota Ne 7. « AHamm3 https://m.edsoo.ru/863e8efe
MyTaIui y 1po30(UIIbl Ha TOTOBBIX
MUKpOIIpenapaTax

30 I'eneruka denoBeka 1 bubmmoreka [IOK
https://m.edso0.ru/863e8d78

31 PesepBHbIii ypok. O000IIEHHE 110 TEME 1
«HacnencTBeHHOCTh U U3MEHYHBOCTh
OPraHu3MOB»

32 Cenekius Kak HayKa U MPOIIECcC 1 butimoreka [JOK

https://m.edso0.ru/863e9214

33 MeTonbl 1 JOCTHKEHUS CEIEKIIUHA PaCTEHUN U 1 bubmmoreka LIOK
KHUBOTHBIX https://m.edso0.ru/863e9214

34 BuotexHosorus kak orpacib IPOU3BOJICTBA 1 bubmotexa [JOK
https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34
[MPOT'PAMME
11 KUIIACC
Ne Tema ypoka Bcero DJieKTPpOHHbIe HUuGpoBbIE
n/n o0pa3oBaTesibHbIE PeCypchl
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1 DBOJIIOIUS U METO/bI €€ U3YUEHUS bubimoreka [JOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BUTHS NpEACTaBICHUHA 00 bubmuotexa [JOK
9BOJIIOLIAN https://m.edso0.ru/863e9570
3 MUKpO3B OIS bubmuotexa [JOK
https://m.edsoo.ru/863e9cle
4 [Tonynsuus Kak 3jieMeHTapHasi €IMHULA BUAA Bbu6nunoreka [JOK
u aBomoiuu. Jlabopatopras padota Ne 1 https://m.edsoo0.ru/863e99c6
«CpaBHEHHE BUJOB 10 MOPHOIOTHIECKOMY
KPUTEPUIO»
5 JIBuKyIMe cuibl (3J1IeMeHTapHbIe (PaKTOPbI) bu6motexa [IOK
SBOJIOIHN https://m.edsoo.ru/863e9da4
6 EctecTBenHsbIit 0TOOp M ero GOpMBI bu6motexa [IOK
https://m.edso0.ru/863e9ed0
7 Pe3ybTaThl 5BOMIONMH: IPUCIIOCOOIEHHOCTh bu6motexa [IOK
OpPraHu3MOB U BHU000pa30BaHuUE. https://m.edsoo.ru/863e9fde
Jlabopatopnas pabora Ne 2 «Onucanue
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOI'O XapaKTepa»
8 Hanpasnenust u myTt MaKpo3BOIOLHA bubmotexa [JOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocCTh IBOIOIHH
10 Hcropus xku3HU HA 3eMiie U METOIbI €€
U3y4eHus
11 I'unore3sl TPOUCXOXKICHUS )KU3HU HA 3eMIie bubmmoreka LIOK
https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3HM Ha 3emiie 10 ApaM U bu6motexa LIOK
neproiamMm https://m.edsoo.ru/863ea6be
13 OcCHOBHBI€ 3Tallbl 3BOJIFOLIMN PACTUTEIBHOTO bu6motexa [IOK
¥ KUBOTHOT0 Mupa. [IpakTudeckas padota Ne https://m.edsoo.ru/863ea8bc
1 «M3yueHune ucKomaeMbIX OCTaTKOB
pacTeHU! U )KUBOTHBIX B KOJUTCKITHSIX)»
14 CoBpeMeHHas CUCTEMa OpraHMYeCKOro Mupa bubmmoreka LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIOLUS YeIOBeKa (aHTPOIOT €HE3) bubmmoreka [JOK
https://m.edsoo.ru/863eac2c
16 JBuxymme cuibl (pakTopbl) aHTPOIOreHe3a bubmoreka LIOK
https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUN YBOJIIOLIMHU YEJIOBEKA
18 YenioBeueckne pachl ¥ MPUPOIHBIC bubmmoreka [IOK
aJIanTaluy YeIoBeKa https://m.edsoo.ru/863eaea2
19 PesepBHbIii ypok. O000IIEHHE 110 TEME
«Bo03HMKHOBEHME U pa3BUTHE KU3HU HA
3emie»
20 DKoJorust Kak Hayka
21 Cpenpl obuTaHus U IKOJIOrnYeckue pakTopsl bubmmoreka LIOK
https://m.edsoo.ru/863eafec
22 Abuornueckue axtopsl. JlTabopaTopHas bu6motexa [IOK

pabota Ne 3. «Mopdonorudeckue
0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oburtanus». Jlabopatopnas pabora Ne 4.

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusHue cBera Ha POCT U pa3BUTUC
YCPCHKOB KOJICYyCa»

23 Bbuotnueckue GakTopbl 1 bubmuotexa [JOK
https://m.edso0.ru/863eb348
24 DKOJOTHMYECKUE XapaKTEPUCTUKH MO YJISILIIH. 1
[IpakTuueckas padbora Ne 2 «Ilomcuér
TJIOTHOCTH TIOMYJISIIANA PAa3HBIX BHJIOB
pacTeHHIN»
25 Coo01mecTBa OpraHu3MoB — OHOIIEHO3 1 bubmoreka [{OK
https://m.edsoo0.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI (IKOCHUCTEMBI) 1 bubmmoreka [JOK
https://m.edsoo.ru/863eb46a
27 OCHOBHBI€ ITOKA3aTEIN DIKOCHUCTEMBI. 1 but6mmoreka [JOK
Dkosornveckue nmupamuasl. CBoicTBa https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupogHBIE SKOCHCTEMBI 1
29 AHTpPOIIOT €HHBIE YKOCHCTEMBI 1
30 buochepa — riobanpHas 3KocHcTEMa 3eMITH 1 bubmmoreka [IOK
https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAaHMs OMOChephI 1 bubmmoreka [IOK
https://m.edso0.ru/863ebd16
32 UYenoeuecTBo B Onocdepe 3emin 1
33 CocyiecTBoBaHUE MPUPOJIBI M YEIIOBEYECTBA 1 bubmotexa [JOK
https://m.edsoo.ru/863ebale
34 PesepBHbIii ypok. O0001IEHHE TEMBI 1
«Coo011ecTBa M YKOJIOTMUECKUE CHCTEMBD)
OBILIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YHEHUKA':
[Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u np. /Tlog pen. Ilaceunuka
B.B.//buonorus. ba3zossrii ypoens 10 - 11 kmacc.
METOANYECKHUE MATEPHUAJIbBI 1J15d YYUTEJIA:

1.TecroBbie 3amanust EI'D: Beptukans, 2023 r. U3garensctBo dpoda

2.buonorus. 10-11 knacc. MyneruMenuiinoe yuebHoe nmocooue. [Ipocsemnienue.
3.[ManpnseBa I'.M. «IIporpammsl 17151 06111€00pa3oBaTeNbHBIX yupexaeHuil. buomorus 5 -
11 xm». Coopuuk nporpamm. M3narenscrso Apoda 2023 r.

4.DOnexTpoHHOEe TpHiIoXkeHHe K ydeOHuky bumomormsa. 10-11 xm: yueb. s
obmreobpazoBart. yupexaenuit / B. B. [laceunuk. — M.: Ilpoda, 2023.

5.®I'OC BTOpOoro moKOJEHHUsA. [DAEKTpOHHBIM pecypc]. — Pexum goctyna:
http://standart.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI

CETU UHTEPHET:
1. http://www.floranimal.ru/ o6paszosarenbHbiii opTa
2. http://www.plant.geoman.ru/ oGpa3osarenbHbIii OpTa
3. https://disk.yandex.ru/d/0DrltXhK92zeQg
4, ®I'UC «Most mkomna»
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOHECCAYYEBHOE OBOPYJ1IOBAHHUE

Muxkpockon mkoiabHbIH yB.300-500, pyuHble yTbl, TaOIUIbL, TJIAKATHI, MAKEThI, MYJISKH.
Komrekt mocy bl ¥ mMpuHAIIECAKHOCTEH JJIs1 IPOBECHUS JTAO0OPATOPHBIX padoT.

OBOPYAOBAHHUE Ul TIPOBEIEHHUSI JABOPATOPHBIX,
IHPAKTHYECKUX PABOT, IEMOHCTPALINU:

WNHTepakTuBHAs 10CKa, MYJIbTUMEAUNHBIA IPOEKTOP


http://standart.edu.ru/
http://standart.edu.ru/
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