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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY ISt
OIpeNieNIeHUs] MOAXO0I0B K (POPMHUPOBAHUIO COAEpPKAHUS y4eOHOro MpeameTa
«buonorusa» cocraBmiM: KoHuenrtyainbHele mnonoxkeHus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH  IIeJIel, conaepxaHusi, pe3ylabTaToB OOy4YeHus W
TpeOOBaHUN K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, TTOJIOXKEHUS 00 OOIMIMX HENSIX U
OPUHLHUIIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBl CPEIHEro
obOuiero oOpa3oBanusi B Poccuiickoit @Penepauuu, a Takke IOJOXKEHHUS O
cnenuguke 6MoIoruu, €€ 3HaYCHUU B IMO3HAHUM KUBOW MPUPOJIBI U 00ECTIeYEeHUN
CYILIECTBOBAHMSI YesloBeYecKoro obmiectBa. CoryiacHO Ha3BaHHBIM IMOJIOKEHUSM,
OIpeieTIeHbl OCHOBHBIE (DYHKIIMK TPOrPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouosnoruu Aa€r MNpeAcTaBICHUE O LENsAX, 00 oOuen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS O0O0y4aroUIMXcs CpeACTBaMU
yueOHoro mpenMera «buonmorusi», omnpenensier 00s3aTENbHOE NPEIMETHOE
COJlep)KaHUE, €ro CTPYKTypY, paclpeneieHue IO pas3ienaM M TeMmaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3yUEHHUsl Yy4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTENbHOIO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

B nmporpamMe mo OuonoruM TakKe YUYMTBHIBAIOTCS TpeOOBaHMA K
IUTAHUPYEMBIM JINYHOCTHBIM, METAallPpeIMETHBIM H TPEAMETHBIM pe3yjbTaTam
oOydyeHuss B (OPMHPOBAHMM OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIbHON
NeSTENbHOCTH/YUEOHBIX JEHCTBUNM OOYYAIOMIMXCS IO OCBOCHHIO COJEP>KaHUS
OMOJIO0rNYecKOro 00pa3oBaHMUs.

B mporpamme no 6uonorun (10—11 kiaccel, 0a30BbI YPOBEHb) peau30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM Ouojoruu, Onaromaps 4eMmy B Hei
IPOCMAaTpUBAETCS  HAINPAaBICHHOCTh HA pa3BUTUE 3HAHUM, CBA3AHHBIX C
dopMUpOBaHHEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHMUS, [EHHOCTHBIX
OpPUEHTALNIA JTMYHOCTH, YKOJIOTUIECKOT'O0 MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e >XKHU3HU U OEpEeKHbIM OTHOIICHHEM K OKPYXKaIoIIeH NpUpOAHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOCHHH KHUBBIX CHUCTEM PA3HOI'0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOrpaMMme MO OMOJOTUH YAEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUH B MOBCEAHEBHOM KU3HU JUIsl PEIICHUs MPUKIATHBIX 33724, B
TOM YHuCle: NPOQUIAKTUKN HACJIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTUYECKHU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OKpYXalolled NpUPOAHOW Cpelne, aHaiu3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTENIbHOCTH YENOBEKA Ha COCTOSIHUE MPUPOJIHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIIATHONW HAIIPaBICHHOCTH
yueOHoro npeamera «buonorus» MNpoaUKTOBAHO HEOOXOAUMOCTBIO OOECIeUeHUs



YCIIOBUM ISl PEIICHUs] OAHOW U3 aKTyaldbHBIX 3a]a4 IIKOJIBHOTO OMOJIOrMYECKOro
oOpa3oBaHus, KOTOpas Tmpennonaraer (GopmMupoBaHue y 00y4arolmuxcs
CIIOCOOHOCTH aIallTUPOBATHCA K HW3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUPA.

buonoruss Ha ypoBHE cCpelHero oOIero oOpa3oBaHUs 3aHMMAET BaXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE Yy OOYyYAIOUTUXCS MPENCTABICHUN O
HAy4YHOU KapTUHE MHpa, pacIIupsieT U 00o0maeT 3HaHUs O JKUBOW MpHUpOAE, €€
OTJINYUTEIBHBIX NPU3HAKAX — YPOBHEBOW OPraHM3allMM W HBOJIOLHMH, CO3MAET
yCIOBUS  JJIs:  TO3HAHMS  3aKOHOB  JKMBOM  MOpuUpojbl, (HopMupoBaHHS
(GyHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W 0Oe3omacHOro oOpasza
YKU3HU, IKOJIOTMYECKOr0 MBIIIIEHHUS, LIEHHOCTHOI'O OTHOIIEHHUS K JKMBOUW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAKKE JJIsl PEIICHUS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpEIHEro  oO0IIero  oOpa3oBaHUs,  COLMAIU3AIMIH
oOy4daromuxcs. M3ydenune 6monmorun obOecrieyuBaeT yciaoBus st (popMupoBaHuUs
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX W HWH(OPMALIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYphI, CIIOCOOCTBYET HWHTErpallid OUOJIOTUYECKUX 3HAHUU C
MPE/ICTaBICHUAMH U3 JPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIC TOJOXKEHHS O TMPEIHA3HAYCHUHM YYEOHOTO MpeIMeTra
«buonorusi» cocTaBUIM OCHOBY JUIsl OIpEAeNieHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEepXkKaHUs, NPEACTaBIEHHOIO B Mporpamme o
OMOJIOTHH.

Ot60p comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C TMO3ULMHA KyJIbTYpOCOOOPAa3HOrO IMOAXOAAd, B COOTBETCTBUU C
KOTOPBIM OOyYaroIuecs JOJDKHbl OCBOMTh 3HAHUS W yYMEHUS, 3HAYUMBbIE IS
dbopMupoBaHusi 0OIIEH KyJabTYpbl, OIPEACTSAIONINE aJCKBAaTHOE TIOBEICHHE
YeIIOBEKa B OKPYJKArOIIeH MPUPOJTHOM cpejie, BOCTpeOOBAaHHBIC B ITOBCEIHECBHOM
KU3HU U MPAKTUYECKOM aesTeabHOCTH. Oco0oe MEeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHUsl, KOTOPbIE CIY>KaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
IIEHHOCTHBIX  OPHWEHTANMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHU3AINH
OMOJI0rNYECKOro 00pa3oOBaHMs.

CtpykTypupoBaHue cojepKaHusg y4yeOHOro MaTrepuana B Mporpamme Mo
OMOJIOTUM OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHWU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alud U
ABOJIIOIMHU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHOro npenmera «bruonorus»
BBIJICJIEHBI CIIEAYIOLINE COAEpKATENbHbIE JIMHUM: «bronorusa kak Hayka. MeTonabl
HAy4YHOTO MO3HaHUA», «Kierka kak Owosnormdeckas cuctemay, «OpraHu3M Kak



ouonoruyeckas cucrema», «CucremMa M MHOrooOpa3ue OpPraHUYecKOro MHUpay,
«OBOJIOLUS KUBOU MPUPOBI», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTU».

Hens uzyuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE —
OBJIAJICHHE  OOYy4YalOIIMMHCS 3HAHMSIMU O  CTPYKTYPHO-()YHKIMOHAIbHOM
OpraHu3allMyd JKUBBIX CHUCTEM pa3HOrO paHra M NOPUOOPETEeHHE YMEHH
UCMOJb30BaTh 3TU 3HAHUS JI1 TPAMOTHBIX JEHCTBUI B OTHOLIEHHMH OOBEKTOB
KUBOW IPUPOJIBI U PELICHUS PA3TUYHBIX KU3HEHHBIX TPOOIIEM.

JocTtiwkeHnue 1enu u3ydeHus: ydyeOHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTIeUnBaETCs PEIICHUEM CIIETYIOMIMX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTMYECKHX TEOPHSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUJIAX, CIYKAIUX OCHOBOU
UIsl OPMHUPOBAHUSI NPENCTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOIO MO3HAHUSI, CTPOCHUH, MHOI0OOpa3uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHM3allMH, BBLAAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH;

(dopMUpoOBaHUE y OOYYaAIOIIMXCS IMO3HABATENIbHBIX, HHTEJUIEKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHaldu3a JAaHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHbIX B3TJISA0B, WACH U MOAXOJOB K HM3YYEHHUIO KHUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpPraHHU3aluu;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOmed KyabTypbl, (PYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO
MHUpa KUBOW NPHUPOJbI HAa OCHOBAaHMU 3HAHUM U OMbITA, MOJYYEHHBIX NpU
U3YYCHUH OMOJIOTHH;

dbopMupoBaHUE Yy OOYy4YalOIMUXCAd YMEHUM WLIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATENbHOCTU YEJIOBEKA, PpPa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJOTUI U arpoOHOTEXHOIOTHIA;

BOCIIUTaHUE YOEXIEHHOCTH B BO3MOYKHOCTH IO3HAHUS UYEIOBEKOM KHBOU
IPUPO/Ibl, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEM, COOMIOACHUS AITUUECKUX
HOPM IIpHU NPOBEICHNN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUN Ui TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, 1711 (POPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM XKM3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH AESITEIHHOCTU 10 OTHOILIEHUIO K OKpYXKAIOIIEH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHWE Mep MNPOPUIAKTUKH
3a0oseBaHuM.

B cucreme cpennero oOmiero oOpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOs3aTENIbHBIM YUE€OHBIM MPEIMETOM, BXOASIINM B
cocTaB peaMeTHoN o0nactu «EcTecTBeHHO-HAYUYHbIE TTPEIMETHD.



Jist u3ydeHust OMoI0oruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henenmo), B 11 kiacce — 34
qaca (1 gac B Heneo).



COIEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (prtocoueit, ITUKOM, SCTETUKONW U TIPABOM.
Ponp Ouomormm B (OpMHpPOBAHWM COBPEMEHHOW HAy4YHOW KApTHUHBI MUDpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTo1bl T0O3HAHUS KUBOM PUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCaHUE,
U3MepeHue, Kiaccupukanus, MOAETUPOBAaHUE, CTaThcTUYeckas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. dapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u ®@. Kpuk.

Tabmumpl 1 cxeMbl: «MeTobl O3HAHUS KHUBOUN TIPHPOIBI.

JlabopaTopHble U NPpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «cmonb30oBaHWE pa3IMYHBIX METOAOB TMpU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3ALMS.

Kunie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHMYECKOM MPUPOIBI.

CaoticTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpPraHU3aIuU OMOCHCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIA, TKAHEBbINA, OPraHU3MEHHbIA, MOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKUi), OMOC(hEpHBIi.

JemoHcTpanum:

Tabmuiel 1 cxembl: «OCHOBHBIC TIPU3HAKU KU3HUY, «YPOBHHU OpPTaHHU3AlUN
YKABOU IIPUPOABI.

O6opynoBanue: Mmoaenb Monekyinl JJHK.

Tema 3. XuMHYeCKHIi COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKUM COCTAB KIIETKU. XHWMHUYECKUE 3JIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKpPO3JIeMEHThl. Boa u MuHepaibHbIe BelecTBa.

OyHKIMM BOABI M MHUHEpalbHbIX BewlecTB B KieTke. llomnepxkanue
OCMOTHYECKOTO Oayianca.

benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJibl (TIEpBUYHAS, BTOPUYHAs, TpPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buomornueckue
(GyHKIIMH GENKOB.



®epmeHTHl — Ouosoruueckue Karanuszatopsl. CrpoeHue (depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenuuyHocTh. KodepMeHntsl. Buramunsi.
Otnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYraeBoapl: MOHocaxapuabl — (TJIIOKO3a, pubo3a U JAe30Kcupubo03a),
aucaxapuabl  (caxaposa, JlakTo3a) U ToJiMcaxapujibl  (Kpaxmaji, TJIMKOTEH,
nenoo3a). buonornueckrue GyHKIIMM yTiIeBOIOB.

Jlumuael:  Tpuraunepunbl, ¢GocPoaunuasl, crepounbl. [ uapoduIbHO-
runpodobubie  cBoicTBa. buonormueckne Qynkumm smnugoB. CpaBHEHHE
yII€BO/OB, OEIKOB U JIMMHIOB KaK UCTOYHUKOB SHEPTUH.

Hykneunossie xwucnorel: JHK u PHK. Hykineoruast — MoHOMEpHI
HykJenHOBBIX KuciaoT. Crpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢ynkmuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIUU.

[wuronorus — Hayka o kierke. Kierounas reopus — npumep B3auMOAEHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3yUEeHHSI KIETKH.

Kierka xak mnemoctHas >xuBasg cucreMa. OOmue NpPHU3HAKH —KIETOK:
3aMKHyTas HapykHasi memOpana, monekynsl JIHK kak renermueckuii ammapar,
cucTeMa cuHTe3a Oeska.

Tunbl KIeTOK: »ykapuoThyeckas M mpokapuoruueckas. OCOOEHHOCTH
CTpOEHHUsI TpokapuoThdeckor kieTku. Kierounas crenka Oakxrtepuii. CTpoeHue
JAYKAPUOTUYECKON KIETKA. (OCHOBHBIE OTJIWYUS PACTUTEIBHOW, >XUBOTHOW U
IrpUOHOM KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa u ¢yHkuu. Lluromnasma u eé
opranousipl. OgHOMeMOpaHHbie opraHouabl kierku: OIIC, ammapart ['onbmxw,
au30coMbl. [1onyaBTOHOMHBIE OpPraHOWbl KIETKW: MHUTOXOHJPHUH, ILJIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApPUN © 1actun. Buasl mnactua. HememOpanHbie
OpPTaHOU/Bl KJETKU: PHOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHOIH, PECHUUKH,
KI'yTUKU. DYHKIUHA OPraHOMI0B KIEeTKU. BriroueHus.

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: siaepHas 000JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammel:  «Pacnpenenenne XMMHMYECKHX OJJIEMEHTOB B HEXUBOU
npupoae», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW IPUPOIEN.

Tabmuupel 1 cxembl: «llepuognyeckas Tabmuna XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKYJIIbl BOAbI», «bruocunTtes Oenkay», «CTpoeHre MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennobie kuciorsl. JJHK», «CtpoeHue Moiaekysbl



AT®», «CTtpoeHue 3yKapuoOTUYECKOU KIETKH», «CTpOeHuEe MKUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKUY,
«CTpoeHue sapa KIeTKH», «YTIEBOIb», «JIUmuas.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBAaHHME JUIsl MPOBEACHUS
HAOJIIOJICHUM, WM3MEPEHUM, DSKCIIEPUMEHTOB, MUKPOIpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUe PadoThbI:

JlaGopatopHass pabora Ne 1. «M3yueHue KaTaqTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopHasi pabora No 2. «M3ydeHue CTpoeHUs KIETOK PACTEHHI,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnaparax U ux
OIHCAHUE.

Tema 4. ’/KuzHeaesiTeJIbHOCTh KJIETKH.

OOmMeH BemiecTB, WM METa0oIn3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMUIISIIUS  (HEpreTuueckuid oOMeH) — JBE CTOPOHBI E€AUHOr0 Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUd B TMOHUMAHUU
MeTabonau3ma.

Tunbl oOmMeHa BemiecTB: aBTOTpodHBIN U rereporpodHbiii. Poibs dhepmenToB
B OOMEHE BEILIECTB U MPEBPAIEHUU SHEPTUU B KIIETKE.

®orocunTte3. CBeroBas u TemHoBass (a3pl QorocuHTe3a. Peakuuun
dorocunTeza. DpdexkTuBHOCTH PoTocUHTE3a. 3HAUeHHE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. Bnusinue ycnoBuii cpeasl Ha (OTOCHHTE3 U CITOCOOBI TOBBIMICHUS €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIolue OaKkTepuu. 3HaU€HUE XEMOCUHTE3a IS
KU3HU Ha 3emie.

DHepreTrueckuii oOMeH B KIeTKe. PacriersieHue BElIecTB, BbIACICHUE U
AKKyMYJIMPOBAHME DSHEPrMM B KIETKE. OJTambl 3HEPreTUYECKOro OoOMeHa.
I'mukonu3. bpoxenwe m ero BuAbpl. KUCIOPOIHOE OKHMCIEHHE, WIH KIETOYHOE
JbIXaHHE. OkucnurenbHoe docdopunrpoBanue. O¢ddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peakinun wmatpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JHK.
Peanuzanus renernueckoil wHbopManuMu B KieTKe. ['€HETHYECKHM KOA U €ro
cBoiicTBa. Tpauckpumiusa — Marpuublii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otambl TpaHciusmuu. KoaupoBaHwe aMHHOKHCIOT. Ponms pubocom B
OuocuHTe3e Oemnka.

Hexkiierounsie popMbl xu3HU — BUpychl. Mctopust otkpeitust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHS W JKU3HEHHOIO IMKJIA BHPYCOB.
bakreprodarn. bonesnm pacTeHmid, >KUBOTHBIX H YEJIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc mmmynonepunura yenosexka (BMY) — BozOyaurens CIIN/da.



OOparHast ~ TpaHCKpuIlMsA, peBepraza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHMIA.

JdeMoHcTpanuu:

IToptpersr: H. K. Konsnos, JI. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunbel nuranusy, «Meradonuszm», «MHUTOXOHIPUSY,
«JHepreTudeckuii oOMen», «Xmopomiact», «®Dorocunredy», «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «[ 'eHeTHYecKuil Kom,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM mukn Bupyca CIIN/]a,
Oakrepuodaray, «Permkanus JHK».

O6opynoBanue: moaenu-anmummkanuu «Yasoenue JJHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHe KIETKU», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3mHokeHUe U MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiu >KU3HEHHBIM UK KIeTku. MHTepdaza u MuUTOS.
[Tpoueccrl, mpotekawmue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenmne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHIL
JlurionaHbli M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPpOMAaTHUIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUA U  HUHAUBUAYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kierku — muto3. Craaum muto3a. IIpoueccsl, npoucxonsinne Ha
pPAa3HBIX CTAAUSIX MUTO3a. BUOJIOTUYECKUN CMBICII MUTO34.

[Iporpammupyemast rudenb KIETKH — aronTo3.

®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecrionioe U nojioBoe. Buabl 6ecrnonoro
Pa3MHOXKEHUSA: JEJIECHWE HAJIBOE, II0YKOBAHME OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKLIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meito3. Cragum meino3za. lIponeccsl, mpouCXOoasIIMe Ha CTaausIX Meio3a.
[ToBenenue xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmbicia U
3HaYeHUE MeKo3a.

'amerorenes — mporiecc oOpa30BaHHs TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHA M AMYHUKUA. OOpa3zoBaHHE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30uj, SHIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOCHMS SAMIIEKIETOK W CcrepMaro3ouaoB. OIII0J0TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBbHOE  Pa3BUTHE
(aMOpuorene3). Jtanbl SMOPHUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobisieHne, racTpyisanus, opraHorenes. IloctamOpuonanbHOe pa3Butue. Turbl
MOCTAIMOPUOHAILHOTO PAa3BUTHS: MPSIMOE, HENpsiMoe (TUYMHOYHOE). BrnusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pazButne pactenuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOEHUE
CEMEHHU, CTaJUU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet m cxembl: «DOpMBI Pa3MHOXKEHHUST OPTaHU3MOBY», «JIBOitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kierku Oaktepuity, «CTpoeHHE TIONOBBIX KJIETOK,
«Ctpoenne xpomMocoMbl», «Kierounsiii nukny, «Pemmukamus JHK», «Mwuto3y,
«Menosy, «lIpssMoe n HenpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIECKONUTAUIUX U
yenoBekay, «OCHOBHBIE CTaJMU OHTOTEHE3a».

OGopynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepMaTo30U bl
MJICKOTTUTAIOLIETO», «SIHIEeKIeTKa MieKonmuTarnero», «KapmoknuHes B KieTKax
KOpEIIKAa JIyKa», MarHUTHAasT MOJEJb-alIuIuKanus «JleneHue KiIeTKkn», MOJAEb
JTHK, monens Metada3HO XPOMOCOMBI.

JlabopaTopHble U NPpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 3. «HaOmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIPEnapaTaxy.

Jlaboparopuasi pabora Ne 4. «/3ydeHume CTpOCHHS TOJOBBIX KIETOK Ha
TFOTOBBIX MUKPOIpEnapaTaxy.

Tema 6. HacjiencTBEeHHOCTh 1 H3MEHYHBOCTH OPraHU3MOB.

[IpeaMmer u 3agaun reHeTuku. Mctopus pa3BuTHs Fr€HETUKU. Poib nuTonoruu
¥ SMOpHOJIOTMH B CTAaHOBJIICHWHM TE€HETHUKH. BKIaa poCcCHICKHX W 3apyOe HBIX
y4€HBIX B Ppa3BUTHE TE€HETHUKUA. MeEToabl TEeHETUKH (TUOPUAO0JIOrMYEeCKU,
IIUTOICHETUYECKUIM, MOJEKYISIpHO-TeHETHYeCKU). (OCHOBHBIE T€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJIb3YEMAasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, YCTaHOBIEHHbIE . Mennaenem.
MonorubpugHoe CKpeluBaHue. 3aKoH eAuHO-0o0pa3usi THOpPUIIOB TMEPBOIO
nokojieHusi. I[IpaBwiio JTOMMHUPOBAHUA. 3aKOH pACHICIUICHHWS  ITPU3HAKOB.
I'mnoresa yucrorsl ramer. [1ogHOE U HEMOJIIHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpeniuBaHHWE. 3aKOH  HE3aBHCHMOTO  HACIeJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOIO  CKpEIIMBAHUSI.
AHanu3upymoliee ckpemuBaue. Fcrnoap30BaHe aHATU3UPYIOUIETO CKPEIUBaHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemnieHHoe  HacneioBaHue npu3zHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HACJIE[IOBAaHMIO I'€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ € HETHUECKHE KAPThI.



I'enetnka mosa. XpOMOCOMHOE OMNpPENEIEHUE MO0J1a. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['omoramerHele W rereporaMeTrHsle OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOJIU(PHUKAIMOHHON U3MEHUYUBOCTU. BapualimoHHbIN psijl M BapUalluOHHAs KPUBasl.
Hopma peakumu npusHaka. KonvdecTBEHHbIE M KauyeCTBEHHBIE NPU3HAKKM U HX
HOopMa peaktuu. CoiicTBa MOAN(UKAIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wiaM TeHOTUNMYECKAas, HU3MEHYMBOCTb. KomMOMHATHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIEecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTHA. MyTalroHHas U3MEeHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHbIE. HacToTa U NMpUYMHbI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaclIeACTBEHHON n3MeHunBocty H. . BaBunosa.

BresnepHas HaciieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka uyenoseka. Kapuotun uyenoBeka. OCHOBHBIE METONBI T'E€HETUKH
YeJI0BEKA: T€HCAIOTHUYCCKUM, OIM3HEIIOBBIM, IINTOTCHETHICCKHUM, OMOXMMHYCCKUM,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpemeHHOE OnpeneeHue TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N'€HOTUIIMPOBAHKUE, B TOM YHCIIE C IIOMOILIbIO
[II1P-amanmm3a. HacneacTBeHHbIe 3a00I€BaHUS YCIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HU C HACJIEACTBEHHOW MpPEApaciolioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue M TeHeparuBHble MyTanud. CTBOJIOBbIE KIETKHA. I[IpHHIMIIBI
3I0pOBOr0 00pa3a )KU3HH, AUArHOCTUKU, MPO(PUIAKTUKU U JIEUCHHUS T€HETUYECKIX
Oone3Held. MenuKO-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIULMHCKOU
T€HETHKHU B IPEIOTBPAIICHUH U JICUCHUH T€HETUYECKUX 3a00JI€BaHU YeIOBeKa.

JdeMoHCcTpanuu:

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

Tabmuupt u  cxembl:  «MOHOrMOpUIHOE  CKpEUIMBAaHUE U €ro
UTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUIEHHS M €ro LHUTOr€HETHYecKas
OCHOBa», «3aKOH YHUCTOTBHI T'aMeT», «/{UruOpuaHOe CKpeuuBaHUEY,
«quronornyeckue - OCHOBBI  JAWTHOPUIHOTO  CKpelluBaHUs»,  «Meho3y,
«B3anMonencTBue aJUIeIbHBIX TE€HOB», «l'eHeTudyeckue KapTbl pPACTEHUH,
KUBOTHBIX W Ye€JOBEKa», «l'eHeThka mosa», «3aKOHOMEPHOCTH HAaCJEIO0BAHMS,
CLUEIUIEHHOIO ¢ TMojaom», «KapuoTumsl 4YenoBeka W JKMBOTHBIX», «Buuel
U3MEHUYUBOCTIY, «MonudukalnnonHas u3MeHYMBOCTHY, «HacienoBanue pesyc-
daktopay, «I'eHeTuka rpymi KpoBu», «MyTallmOHHAs U3MEHUYUBOCTDHY.

OO6opynoBanue: Monenu-anuiMkauu «MOHOTHOPUIHOE CKpEIIUBaHUE,
«Henonnoe pgomuHupoBaHue», «urnbpunHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHKPOCKOIl W MuKporpenapar «Jpozoduna» (Hopma, MyTaiuu
(bOpMBI KPBUILEB U OKPACKH Teja), repdapuid «I"opox MOCEeBHON.

JlaGopaTopHblie 1 MpaKTHYeCKUe PadOThI:

Jlabopatopnasi padbora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
TUTHOPUAHOTO CKPEIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

JlaGopartopnas pabora Ne 6. «M3yuenne MoauUKAIIMOHHONW U3MEHYMBOCTH,
MIOCTPOEHUE BAPHUALMOHHOIO Psiia U BAPUALIMOHHOM KPUBOW.

JIabopaTtopHas padora Ne 7. «AHanu3 mytauuii y Apo30(puibl Ha TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ U aHAIU3 POJOCIOBHBIX
YEIOBEKaY.

Tema /. Cenexuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CEJIEKIMU U JTOMECTHKALHS.
VYuyenne H. W. BaBunoBa o0 1eHTpax TNPOUCXOXKIEHUS U MHOrooOpaswus
KYJIbTYPHBIX pacTeHUi. LIeHTpbl MPOUCXOXKIEHUS TOMAIIHUX >KUBOTHBIX. CopT,
Opo/1a, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIMU. MaccoBbIif U MHANBUAYAIbHBINA OTOOPHI B
CEJNIEKIIMM pPAcTeHUW M KHUBOTHBIX. OIEHKa 3KcTepbepa. bin3kopoacTBEeHHOE
ckpeuuBanue — uWHOpuAMHT. Yucras nuausg. CKpelmMBaHUE YKUCTBIX JUHUU.
I'erepo3uc, wnu rubpuaHasa cuia. HepoacTBEHHOE CKpelMBaHUE — ayTOPUIUHT.
Otrnanénnas rtubpuamzanus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUIUIONJOB. JIOCTHMIKEHUSI CENEKIMU paCTeHUH, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib MpOU3BOJACTBA. ['€HHAsT WMHXKEHEpHUA. ITalbl
co3ganusi pexomoOuHantHoi JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyJnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIPOAYKTHUBHBIX CEJIBCKOXO3SUCTBEHHBIX OPTraHU3MOB.

DKoJloruYeckrue W dThueckue  mpobiembl. MO —  reHeTHdecku
MOIU(GUIIMPOBAHHBIEC OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. . BaBuwios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnmuiet u cxembl: kKapta «lleHTpBI TPOUCXOXKIAEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTteHuil», «[lopoabl m1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «Otnanénnas rudpunuzanus», «Padorer akagemuka M. @. BanoBay,
«[omumnougus», «OO0bekThl OuorexHosorun», «Kierounsle KyabTypsl U
KJIOHUpOBaHUeE», «KOHCTpyupoOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKU TUIO0B U KOPHETIIO0B AUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHblie 1 NpakTHYeCKUue PadoThI:

Okckypcuss «OCHOBHBIE METOABI U JOCTUXKEHUS CEJIIEKIUH PACTCHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpaTOpuIo
arpOyHHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHAA OUOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHUSI JBOJIIOIMOHHOW TEOPUU. BOJIOILMOHHAS
Teopusl U €€ MecTo B Ouosoruu. BiusiHue SBONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerensctBa HBoMoIMU. [lameoHTONOrMYECKHe: MOCIEI0BATENbHOCTD
NOSBJIEHUS BUJOB B MaJC€OHTOJIOIMYECKON JIETOMMCH, MEPEXOJIHbIE (POPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Hpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA U PA3IMYUd SMOPHOHOB pA3HBIX BHUJOB
NMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OMMYECKUX MyTel y Bcex
OpraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. IlpeanochlikM BO3HUKHOBEHHUS
JapBUHU3MA. JIBWXKyIIME CHUJIbl 3BOJIOUUMU BHUAOB 1o JlapBuHY (M30BITOUHOE
pa3MHOKEHUE TMPHU OrPAaHUYCHHOCTH PECYPCOB, HEONMpeAeNEHHAsT M3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BooIu (CTI) u e€ OCHOBHBIE MOJOXKEHHUS.

MuxposBomonus. [Tonynsiius Kak equHUIA BUIa U SBOJIIOLUH.

JBrxymue cuibl ((hakTopbl) SBOJIOLMHM BUAOB B Mpupoje. MyTallMOHHbBIN
npouecc ¥ KOMOWHATHBHAs M3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M3omsius 1 Murpanus.

EctecTBennbiit orO0p — HampaBistonmii ¢dakrop sBomtonuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OpraHU3MOB KakK pe3ysiabTaT 3BoJonuU. [Ipumepbl
PUCTIOCOOJICHU Y OpraHu3MOB. ApoMop(h03bI U UANO-aJaNTaIUH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoBHbIe  (HOPMBI
BUJI000pa30BaHUs: reorpapuyeckoe, IKOJIOrHIeCcKoe.

MakpoosBomnonusi. DopMbl  IBONIONUU:  (puiieTHYecKas, JIUBEpreHTHas,
KOHBEpreHTHasl, nmapauienbHas. HeoOpaTuMocTh 3BOIIOIUH.

[IpoucxoxieHHEe OT HeCleUHaTu3UpPOBaHHBIX MHpenkoB. IIporpeccupyromas
crienranu3anys. AJanTuBHAS pagualvs.

JemoHcTpanum:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. [lapeun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromnep, A. H. CeBepuos.
Tabnuiel 1 cxembl: «Pa3BUTHE OpraHUYEcKOro Mupa Ha 3emiiey, «3apobIiin

NO3BOHOYHBIX  KHUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOp», «MHOrooOpasue COpToB pacTEHUI»,
«MHoroo6pazue  MOpoJ  KUBOTHBIX», «[Tomystuuny, «MyrtauuoHHas

U3MEHUYUBOCTHY, «Apomopdoss», «Mmmoamanramuny, «OO0mmas aereHepanus,
«/IBmkymue cunbl sBoirouun», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «boppba 3a cymiectBoBaHue», «IIprCTIOCOOIEHHOCTh OPraHU3MOBY,
«["eorpaduueckoe Bua000pa3zoBaHue», « IKOIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekuus «l[IpuMepbl 3alIUTHBIX MPUCIOCOOJICHUN Yy
KUBOTHBIX», MOJieTb «OCHOBHbBIE HAINpPaBICHUS JBOJIOLMHNY, 00bEMHAS MOJENb
«CTpoeHuE TOJTOBHOI'O MO3ra ITO3BOHOYHBIX».

buoreorpadguueckas kapra wmwupa, kKomwiekius «DopMbI COXPaHHOCTH
HCKOMAEMbIX JKUBOTHBIX U pacTeHWil», wmojens ammukanus «llepekpéct
XpOMOCOM», BIIaHble mOpenapatel «Pa3BuTtue Hacekomoro», «Pa3Burue
JSATYIIKAY, MUKpomnpenapat «Jpozoduna» (Hopma, myranuud GOpMbl KPbUIHEB U
OKpPACKH Tena).

JlabopaTopHble U NpaKTHYECKHUE PA0OTHI:

Jlabopatopnass pabora Ne 1. «CpaBHEHHE BHAOB MO MOP(POIOTrHIECKOMY
KPUTEPHUIO».

JlaGopartopnas padora Ne 2. «Onmcanue IPUCIIOCOOJICHHOCTH OpraHH3Ma H
€€ OTHOCHUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emule.

JloHayuHble TpPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble Trumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emyie: aOWOTeHe3 W TaHCIepMus. XUMUYecKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OPraHMYeCKUX BEILIECTB U3 HEOPraHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUIECKOW BOMIOINH. HauanbHble 3Tamnsl
ounonornyeckou sBomronuu. ['mmoreza PHK-mupa. ®opmupoBanne memOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKHU. [lepBble KJIETKH M MX HBOJIOLHUS.
dopMHUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo spam M nepuojaM. Kartapxeil. Apxeickas u
npoTtepo3oiickass 3pel. Ilaneosolickas spa W €€ mnepUOAbl: KEeMOPUHUCKHIA,
OpPJIOBUKCKHH, CUITYPUNUCKU, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TTIEPMCKHH.

Me3so3oickas spa u €€ TEepUOAbl: TPUACOBBIM, FOPCKUN, MEIOBOU.

KaiiHo3oiickasi 3pa U €€ mepuojbl: NajJeoreHOBbI, HEOT€HOBBIMH,
AHTPOIIOr€HOBBIM.



XapakTepuCTUKa KJIMMaTa U TE€OJOTHMYECKUX IMpoueccoB. OCHOBHBIE 3Tambl
ABOJIIOIIUU PACTUTEIBHOTO M KUBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUid H
XKUBOTHBIX. [T0osiBIIeHME, pacliBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHpa KaK OTpakeHHe 3BOMIONUUA. (OCHOBHBIE
CUCTEMATHUYECKHE TPYNIbI OPraHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIONOrUs Kak Hayka. Pa3Burre npencraBieHui o
MPOUCXOXKJCHUN 4YelOBeKa. Meronbl u3ydeHus aHTpomnoreHesa. CxoactBa
pa3nuyus 4eIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKECHHUE YETOBEKA.

JBrwxymue  cwibl  (dakTopel) — aHTPONOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBI 00pa3  KU3HH,
V3TOTOBIICHUE OPYAUN TPYAA, MBILLUICHUE, PEYb.

OCHOBHBIE CTaJAMU Y BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HemoBek
yMenbi, YemoBek mnpsaMoxomdmui, YenoBeK HeaHACPTAIbCKUM, YenoBek
pa3ymubIii. Haxonkum uCKOmaeMbIX OCTaTKOB, BpEMsl CYIECTBOBAHHS, O0JACTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue  pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOM]IHAL
(eBpasmiickas),  Herpo-aBCTpajioujHasi  (PKBaTOpUaIbHAs),  MOHIOJIOWHAS
(a3maTcko-amMepuKaHcKas).  UepThl  MPUCIOCOOJIEHHOCTH  TpeCTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBHSIM CYIIECTBOBaHHUs. ENUHCTBO 4YENOBEUYECKHX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersi: ®@. Penn, JI. [Tactep, A. Y. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuupe! 1 cxembl: «Bo3HukHoBeHne COJIHEUHOH CHUCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenbHas kierka», <« KuUBOTHas  KJIETKay,
«IIpokapuornueckasi kierka», «COBpeMEHHasi CHUCTEMa OpPraHUYECKOr0 MHUpPay,
«CpaBHEHUE AHATOMUYECKMX YEPT CTPOCHUS YEJIIOBEKAa U UEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEeKa», «/lpeBHeimme monn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0AN», «HeloBeuecKue pacbh».

O6opynoBanue:  Mymsku  «lIpoucxoxkaeHue — 4denmoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaiblla, KPOMAaHbOHIIA), CIENKH WIH
U300pa)KEHUsI KaMEHHBIX OpYJIud TMEepBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJIOTHYEcKass Tabnuia, KouieKuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKTHYECKHUE PAOOTHI:

[IpakTuueckas padora Ne 1. «/3ydyeHne UCKOMAaEMbIX OCTATKOB PACTEHHUM U
YKUBOTHBIX B KOJUICKIIHUSIX).



DKCcKypeusi «IBONIOLMSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3ei).

Tema 3. Opranu3msl U OKpy KaIIAas cpeaa.

DKoJorvs Kak Hayka. 3aJjaud U pa3zenbl 3KOJOrUH. MeTobl HIKOJIOrMYECKUX
UCCJIEAOBAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAas, MOYBEHHas,
BHYTPHOPIraHU3MEHHAsI.

Oxkonornyeckue (akrtopel. Kiaccupukanuss 53Kom0ruyeckux (akToOpoB:
abuornyeckue, OWOTHMYECKHME U aAHTPOINOreHHble. JIeHCTBHE SKOJIOrMYECKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPUOIU3M.
[Ipucnocobnenust OopraHu3MOB K  JIEWCTBUIO  aOMOTHYECKHX  (DaKTOpOB.
bronornueckne puTMsl.

buortnyeckue  ¢akrtopsl.  Bumsl  OuoTHUECKuX B3aUMOJICHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, CuMOM03 u ero ¢opmel. [lapasutusm, xoomnepanus,
MyTyajau3M, KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHMYECKHUX B3aUMOJICUCTBUM I CYIIECTBOBAHUSA
OpPTraHHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonyasauud. OCHOBHbIE IOKa3aTelu
NOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTh, HPUPOCT,
Murpanus. JJnHaMuKa YucIeHHOCTH NOMYJISIUUH U €€ PEryJisiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynee, O. I'ekkens.

Tabmuupl u cxembl: kapta «lIpupogusie 30861 3emuny, «Cpeabl oOUTaHUS
opranuzMoBy», «®Poronepuonusm», «llonymauun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTU NOMYJISAIMUA HHPY30pun-TyPenbku», «[luiessie nemnm».

JlaGopaTopHblie 1 NpakTHYeCKUe PadoThI:

Jlabopartopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PaCcTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncu€r mIOTHOCTH MOMYSUN pa3HBIX BUIOB
PaCTEHUII.

Tema 4. Coob1ecTBa U IKOJIOTHYECKHE CUCTEMBI.

CooOmecTtBo opranu3sMoB — OuoneHo3. CTpyKTypbsl OMOLIEHO3a: BHI0Basd,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Buabl-momunantsel. CBsi3u B
OuoneHose.

Dkonornyeckne cuctembl (dKocuctembl). [loHsTHe 00 »sKocucTeMe W
ouoreorneHoze. OYHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK HEPIUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YpPOBHU HSKOCHCTeMbl. [luieBble Henu ©  CEeTH.
OcCHOBHBIE TIOKa3aTENM SKOCUCTEMBI: Omomacca, MPOAYKIUSA. ODKOJIOrHYECKHe
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, OunomMaccel. CBOICTBa HKOCUCTEM:
YCTOMYUBOCTh, CAMOpETyJIsLusl, pa3Butue. CyKieccus.

[IpupoaHble IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOINOreHHbIE  3KOCHCTEMBI.  ATPOIKOCUCTEMBI. Y POO3KOCHCTEMBI.
buonornyeckoe u x035UCTBEHHOE 3HaAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrtop ycroHumBocTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HOOOpa3us Ha 3emIie.

VYuenue B. U. Bepnajackoro o Ouocdepe. ['panutibl, coctraB u CTpyKkTypa
ouocdepnl. Kuboe BemecTBo U ero ¢ynkiuu. OcobeHHocTH Ouochepbl Kak
II00AIbHOM DKOCHCTEMBbI. J[MHaMHuYeckoe paBHOBECHME M oOpaTHas CBSA3b B
ouocdepe.

KpyroBopots! BeniecTB 1 OMOreoXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepoaa,
azora). 3o0HAIbHOCTh Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B OMochepe 3eMian. AHTpONIOTeHHBIC U3MEHEHUs B Orocdepe.
['moGanbHbIE 3KOIOrHYECKUE MPOOTEMBI.

CocyiiecTBoBaHue MIPUPOABI " YEJIOBEUECTBA. CoxpaHnenue
O6nopa3zHooOpa3usi Kak OCHOBa yCcToHuMBOCTU Ouocdepbl. OcHOBa pallOHATBHOTO
yOpaBi€HUs NPUPOAHBIMU pECypcaMud W HUX HUCHoib3oBaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOABIL.

JdeMoHcTpanuu:

IToptpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxembl: «[luimeBbie nenny», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaueie coobuiectBay, «llenu nutanus», «IKOJOTHMUECKAs MHPAMUAAN,
«buocdepa u yenoBek», «IKocucTeMa MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoiiHOro  Jjeca», «buoneHo3 Bogoémay, «ArpoueHos3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JICWCTBHS Ha MNpUpPOAY», «BaxHeillme HCTOUHUKHU
3arps3HEHUS] BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHEMIass cOCTaBIISIONIAS
ounocheprr», «Daktopsl Aerpaganuu mnousy, «llapaukoBsiil a3¢dexT», «DakTopsl
PaIMOAKTUBHOTO 3arps3HeHus Ouocdepsi», «OO0mas crpykrypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIH OdKpaH Ouochepb»,
«KpyroBoport yriepoaa B 6uocdepe», «Kpyropopot a3ora B mpupoae».

OOGopynoBaHnue: Mojelb-anIuIMKamus «Tunuuaeie OHOLIEHO3BI», TrepOapuit
«PacturenbHbie coobiecTBay, Koyekuuu «buorenosy, «Bpenurenu BaxHeHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM pPACTCHUNA W
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM KOJIOTMYECKUM TPYINaM OJIHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepannu, H300paxK€HUsT OXPaHSEMbIX BHUIOB
pacTeHul U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA ITPOTPAMMBI 11O
BMOJIOTNMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycranaBnuBawTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI  OOy4YaloIMMHUCA TporpaMMm cpeaHero oOiiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3YJAbTATOB OCBOCHHS Mpeamera «bHosorus
BBIJICJICHBI CJICAYIOIIHME COCTABJISIONINE: OCO3HAHHWE OOYYAIOIIMMUCS POCCUHUCKOM
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpENCNICHUIO, HalUyuMe MOTHBAllMM K  OOyuYyeHHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKJICHUM JIUYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAIUIUN Pa3BUTHUS OMOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIBHOCTA I[I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIMYHE DKOJOTMYECKOro MpaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIC TIIIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «bUOIorus» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUHM C
TPaIUIIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUUECKUMU U JYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, IMPUHSATHIMHA B OOIIECTBE MpaBUIaMHU UM HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHWS, CAaMOBOCIIMTAHUS U
CaMOpAa3BUTHUSA, PAa3BUTHUS BHYTPEHHEW TMO3UIMHU JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUA K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyAa U CTapIIEMy MOKOJEHUIO,
B3aMMHOI'0 YBWXKCHHS, OEPE)KHOrO OTHOIICHHMS K KYJIbTYPHOMY HACICIHIO U
TPAAUIASIM MHOTIOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, TpUpPOIE H
OKPY’KAIOIIEN CpENE.

JIngHOCTHBIE pe3yibTaThl OCBOCHMsI y4eOHoro mnpeamera «buomiorus»
JOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, paclIupeHHe >KU3HEHHOIO
OMbITa W OMbITA JICATEILHOCTH B MPOILIECCE peaii3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOMN JE€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUKM 00YJaIOIerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCHMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB W O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHA W MIPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHIIOJIHEHUU
OMOJIOrMYECKUX AKCTIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IIO3MIIMIO TII0 OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBSICHITH €€;

YMEHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TOJI0XEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[O3HABATENIbHBIX UM MCCJEAOBATEIbCKUX 3a/1ad, YBAXXUTEIHLHOIO
OTHOIIICHHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIHTAHUS:

c(hopMUPOBAHHOCTH POCCUHCKOM TPaXKTaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApOdy, YYBCTBA OTBETCTBEHHOCTH MEPEN]
Ponunou, ropmoctm 3a cBOM KpaH, cBOK PoamHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIBI,
JNOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUUCKHX YUYEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWMOJOTUM, TOHUMAHMUS 3HAYEHUST OWOJIOTUM B TO3HAHUU 3aKOHOB
IIPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Yy;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

OCO3HAaHUE JTYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoja;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B IIOCTPOCHHE YCTOMYHMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTENSIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS [IEHHOCTEHM CEMEWHOM JXU3HM B COOTBETCTBUH C
TpaauusaMu Hapo 0B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYa, OOLIECTBEHHBIX OTHOIICHUN;



NOHMMaHWE SMOIMOHATHHOT'O BO3ACHCTBHS KUBOW NPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBJIATH KA4eCTBA TBOPUECKOMN JIMYHOCTH;

5) ¢u3nyeckoro BocnuTaHUsl, (POPMUPOBAHHUS KYJIbTYPHI 310POBbSI U
IMOIUOHAJILHOTO 0J1aroNnoJIyYusi:

NOHMMaHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpasa >KU3HU
(3mopoBO€  TMTaHWE, COOJIIOJICHWE TUTUEHWYCCKUX TpaBUJI H  HOPM,
COQTAaHCHPOBAHHBIM PEKUM 3aHATHH W  OTAbIXa, pEryispHas (u3udeckas
AKTHUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOIIEHUSA K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TIPaBWJI HWHAWBHIYAIHHOTO U  KOJJICKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAITUAX, YIPOXKAIOIIUX 3JI0POBBIO U )KH3HU JIFOCH;

OCO3HAHWE TOCJEACTBUN M HENPUATHS BPEIHBIX MPUBBIYCK (YIMOTpeOIeHUS
QJIKOT'0JI51, HAPKOTUKOB, KYPCHUS);

6) TPY10BOT'0 BOCTIMTAHMSI:

TOTOBHOCTh K TpPYIdy, OCO3HAaHWE IIEHHOCTH MAacCTEpCTBa, TPYIOJIHOOUE;
TOTOBHOCTh K aKTHBHOH JIEATEIHPHOCTH TEXHOJIIOTHYECKON M COIMATLHON
HaNpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATh M CAMOCTOSITEIILHO

BBITIOJTHATD TaKYIO IEATEILHOCTD;

UHTEPEC K pa3IMYHbIM cepaM MPOoPECCUOHAIBHON JCATCIIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccurt U peaTn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpPa30BaHHWIO Ha
NPOTSHKCHUN BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS :

AKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIICHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CyIIECTBOBAHHS;

TIOBBIIIICHHE YPOBHS OKOJIOTHMYECKOH KyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB ¥ OIICHKM WX BO3MOXHBIX TIOCICICTBHA IS
OKPYXaKOIIEH CPEIbL;

OCO3HAaHHE TJI00aJBLHOTO XapakTepa AKOJOTHYECKUX MPOOJeM W TyTeH Hx
peIleHus;

CIIOCOOHOCTh HWCITOJIB30BaTh MPUOOpETaeMble TMPU HW3YyYEHUU OWOIOTHU
3HAHWSI W YMEHUS TPU PENICHUH TPOoOJeM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOIOIIONIB30BaHNEeM  (COOJIFOJICHUE  TIPaBWJI  TIOBEACHHWS B TPUPOJIE,
HaNpaBJICHHBIX HAa COXPAHCHHE DPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHCTEM, OHOChephI);



aKTUBHOE HEMPUATHE JCWCTBUN, MPHUHOCSAIIMX BPEA  OKpYKAIOIICH
NPUPOTHON Cpe/ie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHSTHBIE IKOJIOTHUYECKUE
TIOCIIC/ICTBUS MPEATPUHUMAEMBIX JICHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYUE PA3BUTOTO DKOJIOTMYECKOTO MBIITUICHHSI, SKOJIOTHIECKON KYIbTYPHI,
OTTBITa JeSATEINBHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBATHCS MMH B TO3HABATEIILHON, KOMMYHHKATHBHOW M COIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN NIEATETLHOCTH SKOJIOTUIECKON
HATPaBJIICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHMTATEILCKOW KYJIBTYPHI KaK CpEICTBa
B3aMMOJICHCTBHS MEXTY JIFOJAbMH U TIO3HAHUSI MUPA;

NOHWMaHUe CcrenuPuKku OWOJIOTUM KaK HAyKW, OCO3HaHHUA €€ poilu B
(GbOpMHUpPOBAHUY PANMOHATBHOTO HAYYHOT'O MBIIIIEHUS, CO3JaHHH IEJIOCTHOTO
NPEICTABICHUsT 00 OKpPYKAroIIeM MHpPE KaK O €IUHCTBE NPUPOJIbI, YEIOBEKa M
o0IecTBa, B TO3HAHWHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUU mpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JUISI COBPEMEHHOHN IMBWIM3AIINU:
o0ecrieueH!sT HOBOTO YPOBHS Pa3BUTHs MEAWIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pEIIaTh PECypCHbIE  MPOOJIEMBbl  pa3BUTHSA
YeII0BEUECTBA, MTOMCKA MyTEeH BBIXO/A U3 TI00ATBHBIX SKOJOTHYECKUX MPOOJIEM U
obOecrieyeHusT  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OHOJOTUYECKHX 3HAHUW B IEIAX
TOBBIIICHUS OOIIEH KyIbTYphl, €CTCCTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOHM 4acTh (DYHKIIMOHAIBLHOW T'PaMOTHOCTH OO0ydJarommxcs, GpopmMupyemoii
P U3y4E€HUU OMOJIOTHH;

MOHMMaHHUE CYIIHOCTA METOJOB MO3HAHUS, UCIIONB3YEMBIX B €CTECTBECHHBIX
HayKaX, CIIOCOOHOCTH WCIIONIb30BaTh TOJdy4YaeMmble 3HAHHs A aHalu3a W
OOBSICHEHUS SIBIIGHUN OKPYXAIOIIEro MUPA W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHE JieJaTh OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAYYHBIX (PAKTOB H
UMEIOIIUXCS JAaHHBIX C IEJBIO MMOTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIONIb30BaTh OHMOJIOTMYECKHUE 3HAHUS IS
pelIeHus mpoodieM B pealibHBIX )KH3HEHHBIX CUTYaIINSX;

OCO3HAHHWE IIEHHOCTH HAYYHOU JEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
NIPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEITSIbHOCTh HHANBUAYATLHO U B TPYIIIIC;



T'OTOBHOCTB )41 CITOCOOHOCTH K HCIIPCPBIBHOMY 06paSOBaHI/IIO 141
caM006pa3013aHm0, K aKTHBHOMY IIOJIYYCHHUIO HOBBLIX 3HAaHUM MO OMOJIOTHMH B
COOTBCTCTBUHU C XU3HCHHBIMU HOTpe6HOCT$IMI/I.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeaMera «buoaorus»
BKJIFOYAIOT: 3HAYuMble i1 (OPMUPOBAHUSI MHPOBO33PECHUS OOYHAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYUYHbIE MOHITHS, OTPAXKAIOUIUe
IIEIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHCHUPUKY METOIOB TMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONIOJIeHHe,  HU3MEpPEHUe,  OKCIEPUMEHT U JIPYTuX),
YHUBEpCAJIbHBIC Yy4eOHbIe JeWCcTBUS (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIue (dopmHpoBaHue (yHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIMUXCs, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHYCCKNE 3HAHWS W  YHUBEpPCaJbHbIC Yy4YeOHBIC JCHCTBUS B
II03HABATEJILHON U COLIMATIbLHOU MPAKTHUKE.

MeranpenMeTHbie pe3ysibTaThl OCBOEHHUS MPOrpaMMBbl CpeaHEro oOIIero
o0pa3oBaHUs JTOHKHBI OTPaXKaTh:

OBJajaenue YHUBEPCAJIbHBIMHU Y4eOHbIMU Mo3HaBaTeJbHbIMH
JAeHCTBUSIMMU:

1) 6azoBble JJOrH4YecKHe AeHCTBHS:

CaMOCTOSITeIbHO  (DOPMYJIMpOBaTh W aKTyaJIU3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHayM3a, CUHTE3a, CPpaBHEHMsI, KiIacCUpUKaIIU, 0000IICHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHATHH (BBIJACIATh UX XapaKTEpHBIC MPU3HAKH, YCTaHABIIMBATh
CBSI3U C JIPYTUMHU MOHSTUSIMM);

OMpENENATh 1eJU JSATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YIbTATHI IESITEILHOCTH C TOCTABJICHHBIMH 1ICJISIMU;

UCITOJIH30BaTh OMOJIOTMYECKUE IMOHATHS ISl OOBICHEHUS (DAKTOB U SBJICHUI
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE pacCyXJeHus (MHAYKTUBHBIC, JEIYKTUBHBIE, IO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B pPacCMaTpPUBAEMBIX
SIBJICHUSX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHATD CXEMHO-MOJIENILHBIC CpelcTBa JUTSE MpeCTaBICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIIEHUU B M3y4aeMbIX OMOJOTMUYECKUX OOBEKTaX, a



TAKK€  NPOTHUBOPEYMH  Pa3HOrO  poJa,  BBIABIEHHBIX B Pa3jM4YHBIX
UH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabatrbIBaTh IUIaH pELIEHUs NPoOJieMbl C YYETOM aHalIM3a MUMEIOUINXCS
MaTepHAJIbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B 1€SITEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH pabOTy B  YCIOBUAX  PEAIBHOTO,
BUPTYAJIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aMMOCHCTBYS;

pa3BHUBATh KPEATHBHOE MBIIIUICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 06a30BbIe HCCJIEI0OBATEILCKHE e CTBHUS:

BJIAI€Th HABBIKAMH y4E€OHO-UCCIEA0BATEIBCKON U MPOEKTHON NEATENbHOCTH,
HaBbIKAMU  pa3pelieHus: NpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJIBb30BaTh pPAa3jIMuHbIe BUABI JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO
3HaHMSI, €ro MHTEpPHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUEOHBIX U COL[UAJIbHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBI TUI MBIILIECHUS, BIaJETh HAYYHONH TEPMUHOJIOTHUEH,
KIIIOYEBBIMU TOHATUAMH U METOJIaMU;

CTaBUTh U (POpMYyIUMpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITENIbHOCTU U )KM3HEHHBIX CUTYalIUsX;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHI I J0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a]1aBaTh MMapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ PELIEHUS 3aJaud pe3yJbTarhl,
KPUTHYECKU OLICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsIM, OIICHMBATh NPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN OKUCK IIEPEHOCa CPEACTB U CLIOCOO0B
JeMcTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIIbHYIO U MPAKTUYECKYIO 00JaCTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JacTell;

BBIJIBUTATh HOBBIE HJIEH, MPEAJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33a4H, JOITYCKAIOIINE AIbTE€PHATUBHBIE PELICHUSI.

3) padora ¢ uHpopMaHeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOIro
nocobus, HAay4YHO-IIOMYJAPHOM JUTEepaType, OUOJIOTMYECKUX CIIOBapsX H
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTEepHETE), aHAIM3UPOBaTh



UHGOPMAIIUIO PA3IMYHBIX BUJOB U (OPM IPE/CTABICHUS, KPUTUUECKU OLEHUBATh
€€ 10CTOBEPHOCTh U HENIPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTh PA3JTUYHBIE METObI MPHU TOUCKE U
otbope Ouonornueckoi MHMOpMaLNK, HEOOXOIUMOM NJi BBINOTHEHUS YYEOHBIX
3ajady;

npUOOpETaTh OMBIT HUCHOJIB30BaHUS WHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX
MIOWCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TIpeICTaBICHUSA
Oouosornueckor uHpopmaiuu (cxeMbl, rpaduKu, AUArPaMMbl, TaOJIUIIbI, PUCYHKH
¥ Ipyroe);

UCTIONBh30BaTh HAy4YHBIH S3BIK B KauyecTBE CpeACTBA npu pabore cC
Ouojornyeckod HMHQPOpMALMEH: TMPUMEHATh XUMHUYECKUE, (PU3HUECKHE U
MaTEeMaTUYECKUE 3HAKW W CHUMBOJIBI, (QopMylibl, abOpeBuaTypy, HOMEHKIATYpY,
UCTOJb30BaTh M NIpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISAHOCTH,

BJIaJCTh  HABBIKAMHM  PAclO3HaBaHWS W 3allUTBl  HWH(pOpMAaIuH,
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByajeHne yHUBEPCAJTbHBIMU KOMMYHHUKATHBHBIMH 1eCTBUAMM:

1) oOmeHme:

OCYIIIECTBISITh KOMMYHHUKAIIMHA BO BCEX cdepax KU3HH, aKTUBHO yJaCTBOBATh
B JMAJIOT€ WIN JIUCKYCCUU TIO CYIIECTBY OOCYXmTaeMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHS OTHOCHUTEIHHO BBITIOJHEHUS MpeiaraeMoi
3a/la4¥, yYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3HIMHA JPYTUX YYaCTHHUKOB
JManora Win JUCKYCCHUN);

pacmo3HaBaTh HeEBepOabHBIE CpEJCTBAa OOIICHHS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYaIuH,
YMETh CMATYATh KOH(IUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJICHCTBUSI, TTOHHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOIIEHHUE K COOCCETHUKY
U B KOPPEKTHOU (hopme GOpMyITUpOBaATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHMMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICHCTBHSI MPU PEIICHUU YIeOHOM 3a1a4H;

BBIOWpAaTh TEMATHKy M METOJIBI COBMECTHBIX JEUCTBHHM C y4E€TOM OOIMUX
MHTEPECOB M BOZMOKHOCTEH KaXKJI0TO YieHa KOJIICKTHBA;



NPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JEWUCTBUSL MO €€ IOCTHKEHHIO: COCTaBJIATH IUIAH JIEWCTBUU,
pacmpeneisaTh poiu ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIAaTh pPe3YyJIbTaTh
COBMECTHOM padoThI;

OLICHMBATh KAau€CTBO CBOETO BKJIaJa W KaXKIOr0 Y4YaCTHHKAa KOMAaHIbI B
001l pe3yabTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKThI, OLEHHUBAaTh HUIEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3IUYHBIX
CUTYaIUSIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

OBiaeHne yHUBEPCAJIbHBIMHU PEryJIsiTHBHBIMY ACHCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS JUIs BbBISABICHUA NpoOJIeM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsAX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUW IIEJIEBbIE U CMBICIIOBBIE
YCTAHOBKU B CBOMX JCHCTBMSIX M TOCTYIKaX MO OTHOIIEHUIO K JKMBOM MpHUpPOJE,
CBOEMY 3J0POBBIO U 37J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYUIIECTBIISITh MO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIEC 3a/laud B 00pa30BaTeNbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENILHO ~ COCTABJIATh IUJIaH PEIICHUS TNpoOJiieMbl €  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIM;

JaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

pacIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JIeNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYAUIUU B
pa3HbIX 00JIAaCTAX 3HAHWUM, TOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM;

BIIQJIETh  HABbIKAMU  MO3HABATENbHOW  pedueKCMM  KaK  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX TMPOIECCOB, HX PE3YyJbTaTOB U
OCHOBAaHHM, UCIOJB30BaTh MPUEMBI pedIeKCUU JIA OLIEHKH CHUTYallud, BhIOOpa
BEPHOI'0 PEIICHUS,

yMETh OIICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEUICHUS] MO HX
CHIKEHHUIO;



IIPUHUMATh MOTHUBBI M AapryMEHThl JAPYI'MX [PH aHaJIU3€ pPE3YJIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE Ce0sl M IPYTUX:

OpPUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHThl JAPYI'MX [PH aHaJU3€ pE3YJIbTATOB
NEATEIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP € IO3ULUHU APYTOro YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[Ipenmernbie pe3ynbTaThl ocBoeHUs nporpammbel COO mo Ouoiorud Ha
0a30BOM ypOBHE BKJIIOUAIOT cHeluduueckue s yueOHoro npeamera «buonorus»
Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOObI AEUCTBUN MO OCBOCHHIO, UHTEPIPETALMHN U
npeo0pa3oBaHUIO 3HAHUM, BUABI JESITEILHOCTH IO MOJYYEHUIO HOBOIO 3HAHMS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX Y4EOHBIX CHUTYyalUAX, a TAKXKE B pPeaJbHBIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX C Ouonorueid. B mporpamme mnpenmerHbie
pe3yNbTaThI MIPEJICTAaBICHBI IO ToJjaM 00yUeHUsI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSI E€CTECTBEHHbIX HAyK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOH KapTUHBI MHpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHUICKUX U
3apyO€KHbIX yU€HBIX-OMOJIIOTOB B pa3BUTHE OHONOTHH, (YHKIHMOHATLHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl PELIECHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBaTh COJAEpkKaHUE OHMOJOrMYECKUX TEPMUHOB M IOHSATHUI:
KU3Hb, KIJETKA, OpraHu3M, MeTabonu3M (0OMEeH BEIIECTB M MpEBpallCHHE
SHEpPruM), TOMEOCTa3 (CaMOpEryJsilysl), ypOBHEBAs OpPraHU3allks JKUBBIX CHCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHe Teopuu (KJIeTOouHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJlbHas JOTMa MOJIEKYJSIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOT00Opasusi u
MPOUCXOXKIAEHUS KyIbTypHBIX pacTtenuid H. M. BaBuioBa), onpeaensTh IpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METO/IaMU HAYYHOI'O IIO3HAaHUS B OMOJIOTMU: HAOIIOIEHNE U
ONMCAHME JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHWM, OpraHU3alys U IPOBEICHHE
OMOJOTMYECKOrO0  JKCHEPUMEHTA,  BBIABW)KEHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HMCCIEAyeMbIMH BEIMYMHAMU, OOBACHEHHE IMOITYYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHBIX INOHATUH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAaHUU MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT U
AYKApUOT, OMHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHA BEIECTB W MPEBpAIICHHUS SHEPIruu B KIETKe, (POTOCHHTE3a,
IUITACTUYECKOr0 M JHEPreTUYeckoro oOMeHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYAJIbHOI'O pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh MOTYyYEHHBIC 3HAHUS IS OOBSICHEHHS OWMOIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJI NPUHATUS NPAKTUUYECKUX PEIIEHUN B MOBCEIHEBHOM
KHU3HU C LeIpl0 obecriedeHuss O€30MacHOCTH CBOEro 370pOBbSI M 30POBbs
OKPY>KaIOIIUX JIOACH, COOI0/IEHUSI HOPM TPaMOTHOTO TIOBEJICHHUSI B OKPY)KarOIIen
NPUPOTHON Cpene, MOHMMAaHUE HEOOXOAMMOCTH WCIOIb30BAHUSA JOCTHKCHHMA
COBpEMEHHOM ouonoruu " OMOTEXHOJNOTUH  JUIsl  PalMOHAJIBHOTO
OPUPOIOTIONb30BAHMS;

YMEHHE pelaTh »JJEMEHTapHble TEHETHYECKHEe 3a/Jadyd Ha MOHO- U
IUTHOPUHOE CKpEIIMBaHWE, CICIUICHHOE HACJEIOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpELIMBAaHUS ISl MpPEICKa3aHMsl HAcleAOBAaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINNONHATh JIA0OPATOPHBIE M MpakTUYECKHe padoThl, COOIIOIATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKHM OLEHUBaThb W HHTEPHPETUPOBaTh HH(OpMALHIO
OMOJIOTMYECKOTO  COAEP)KAHMSA, BKIIOYAIONIYIO TIICEBIOHAYYHBbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHHKOB (CPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX MCCIEIOBaHUNH B OHOJIOIHH,
MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[]aBaTh COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCMOJIb30BaTh MOHATUIHBIN anmnapaT OMOIOTHH.

[IpenMeTHbie pe3yabTaThl OCBOEHUsI yuyeOHoro mpeamera «buonorus» 6 11
Kilacce NOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHWI O MECTE U POJIH OMOJOTHU B CHCTEME HAYYHOTO
3HAHUSl E€CTECTBEHHbIX HAyK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTECTBEHHO-
HayYHOW KapTHHBI MHUpPa U HAYYHOI'O MHUPOBO33PEHHMS, O BKIJIaJ€ POCCUHCKHUX U
3apyO€KHbIX y4YEHBIX-OMOJIIOrOB B pa3BUTHE OHOJOTHH, (HYHKIHOHAIBHOU
TPaMOTHOCTH YeJIOBEKa VISl peIIeHHsI )KU3HEHHBIX 3a]1a4;

YMEHHUE pacCKphIBaTh COJEp)KaHUE OMOJOTrMYECKMX TEPMUHOB U IOHSATHIL:
BUJ, TIOMYJISALUS, TeHO(OH/, 3BOIIOMS, ABIKYILIHE CUIbl ((haKTOPbI) 3BOJIOLNH,
NPUCIIOCOOJICHHOCTh OpPTaHU3MOB, BUA000pa30BaHME, IKOIOTHUECKHE (PAKTOPHI,



HOKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, pEAYyLEHTbl, IeNd  MUTaHUsi,
AKOJIOTHYECKasl MUpaMua, OMoreoleHos, onocdepa;

YMEHHUE WH3J1araTh OHOJIOTMYECKHEe TEOpUH (IBONIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOLUMHK), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogsimieBoro cxoncrtea K. M. bapa, depegoBaHusi TJIaBHBIX HANpaBlICHUW U
nyreit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. M. Bepnaackoro),
OIpENENATh TPAaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
OMMCAHHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBIICHWW, OpraHU3allds U IMPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIIBI)KEHHE  THUIIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXIY MCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYyYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHHUS OUOJIOrHMYECKUX
OOBEKTOB: BHJOB, TOMYJALMNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB,
OMOreolIeHO30B M 3KOCHUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, NMPUCIOCOOJIEHHOCTH
OpPraHHU3MOB, JIEHCTBUS SKOJOTMUECKHX (PAKTOPOB Ha OpraHU3MBbl, IepeHoca
BEUIECTB M IIOTOKAa SHEPIHUM B 3KOCHCTEMAX, AHTPOIIOI€HHBIX HM3MEHEHHH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTr€OXMMHYECKHX
IUKJIOB B Onocdepe;

YMEHHUE MPUMEHSATh MOJyYEHHbIC 3HAHUS A1 OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHHUW, JUISl IPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMN
KU3HU C LEeIpl0 oOecredeHus: 0e30MacHOCTH CBOEro 3/I0pPOBbS M 3/10POBbS
OKPYXAIOIIUX JIOJIeH, COOJII0IEHUST HOPM I'PAaMOTHOT'O TIOBE/ICHHS B OKpYKarouen
OPUPOJHON cpele, NMOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH AJISl PAlMOHAIIBHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE peliaTh 3JeMEHTapHble OMOJIOrMYECKUE 3a7aul, COCTABIATh CXEMbI
MepeHoca BEIECTB U SHEPTUHU B SKOCUCTEMAX (IIETH MUTAHMUS);

YMEHHUE BBIMONHATh JIA0OpATOPHBIE M TPaKTUYECKHe paboThl, COOII0IATH
npaBujia Mpu padbore ¢ yueOHBIM U JJa0OpaTOPHBIM 000PY0OBAHUEM;

YMEHUE KPHUTHYECKH OLEHUWBAThb W HHTEPIPETUPOBATH HH(OPMALUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIOUIYIO0 IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MH(pOpMalMU, HAYYHO-IOMYJISIPHbIE
Marepuaibl),  paccMaTpuBaTh  IJ100albHBIE  AKOJOTMYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (P)OPMHUPOBATH 1O OTHOIIEHHUIO K HUM COOCTBEHHYIO MMO3HIIMIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ass OMOIOTMUYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN annapaT OMOJIOTvH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoauuecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | IlpakTHyeckue (mudpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! brotoris Kak Hayka 2 0 05 https://m.edso00.ru/7f41¢292
bubmmnorexa IHIOK
2 JKuBbIe CHCTEMBI U IX OPTaHU3AIIHS 1 0 0 httos://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesaTenbHOCTh KIETKA 6 0 0 bubmmorexa [OK
https://m.edsoo0.ru/7f41c292
5 PazmHoxeHue n MHAUBHUIYaJIbHOE PAa3BUTHE 5 0 1 bubnuotexa [JOK
OpraHNU3MOB https://m.edsoo0.ru/7f41c292
5 HacaencTBeHHOCT M H3MEHYHUBOCTD 8 0 15 bubnunorexa LIOK
OpraHu3MOB ' https://m.edso00.ru/7f41¢292
7 Cenexnust opraHu3MoB. OCHOBBI 3 1 0 bubnuorexa [JOK
OMOTEXHOJIOTUI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 P 1 0 0
C3CPBHOS BPEMT https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBo yacos JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM u(ppoBbie
Ne n/m pasi Konrpoabubie | IIpakTuyeckue (mucpp )
MPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
1 DBOIIOIMOHHAS ONOIOTUSI 9 0 1 Bubmiorexa IIOK
https://m.edsoo.ru/7f41cc74
Bo3HuKkHOBEHME U pa3BUTHE KU3HU Ha bubnnoreka [JOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
3 0] 5 0 1
PTAMHUSMEL 1 Okpysatoma cpelta https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 Coo06 9 1 0
000IIIECTBA U KOJIOTHYECKUE CUCTEMBI httos://m.edsoo.ru/7fALeCTA
bubmuorexa [JOK
5 P 2
C3CPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

IHNOYPOYHOE INIAHUPOBAHUE

10 KITIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kontpoasnsie | IlpakTnueckue A p
n/n Bcero H3y4eHUusi  oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOW IPUPOIBI.
[TpakTrueckas padora Ne 1
2 «Vcnonp30BaHNe pa3IMIHBIX 1 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YICHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornyeckue cucTemsl, MpoLEecChl 1 bubnuotexa [IOK
U UX U3y4ECHHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIleTkU. Boja u 1 bubmuorexa [IOK
MUHEpaJIbHBIE COJIU https://m.edso0.ru/863e674e
bubnuorexa LIOK
5 b .C 0 1
S, LOCTAB | CIPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
Karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3ydenue 1 05 bubnunoreka [JOK
KATaJTUTHYECKONU aKTHBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TPUMEPE aMHUITa3bI
WJIM KaTajiasbl)»
7 Vraesoasl. JIumuae: 1 Bubmrorexa IIOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [IOK

8 Hywrentiosbie knenotsl. ATO https://m.eds00.ru/863e6d5c

9 Hcropus u meTonbl u3y4eHus bubmmorexa [IOK

kietku. Knetounas teopus https://m.eds00.ru/863e6e88

10 KneTka kak 1nenoctHas xuBas

cucrema
CrpoeHue 3yKapruOTUYECKON KIETKH.
Jlaboparopnas pabota Ne 2
«3yueHne CTpOeHUS KIETOK bu6nuoreka [IOK
11 PACTCHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii 0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOTIpENapaTax u ux
OTIHCAHUE)»

12 OOMeH BeleCcTB WX MeTa00IN3M bubmmorexa [OK
https://m.eds00.ru/863e766¢
bubmuorexa [IOK

13 Porocirres. Xemocires https://m.eds00.ru/863e7c98

N bubmuorexa [IOK
14 duepreruicckiii oOmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
kieTku. Muros. JlabopaTopHas Bu6morexa [IOK
15 pabora Ne 3 «Habmionenue Murosa B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOMIpenapaTax»
16 buocunTes Oenka. Peakius bu6nunorexa LIOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6nuorexa LIOK
17 Tpancwis — Ouockntes benka https://m.edso0.ru/863e796e
18 Hexknerounsie GOpMBbI KU3HH — bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 DOpMBI pa3sMHOKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meitos bubmuorexa [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pPa3BUTHE MOJTOBBIX
KJIeTOK. OII0I0TBOPEHHE.
21 JlaGopatopHas padora Ne 4 05 bub6mmorexa [IOK
«3ydyeHue cTpoeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
99 NupuBunyansHOE pa3BUTHE bubnnorexa [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
23 I'enetuxka — Hayka o bubmmorexa [LIOK
HACJIEICTBEHHOCTH U U3MEHYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIETOBAHUS
24 HpI/IBHaKO]I:. MOHOFI/IGprZ[HOC bubamorera LOK
https://m.eds00.ru/863e8878
CKpEILMBAHHE
UTHOPUTHOE CKpEIIMBAaHUE. 3aKOH
25 fesaminioro HiJII:IlOBaHI/ISI bubamorexa [JOK
https://m.edso0.ru/863e89a4
MPU3HAKOB
ClerieHHOE HAcIeT0OBaHUE
npu3HakoB. JlabopaTopnas pabota
26 Ne 5 «M3yuenue pe3ysnbpTaToB 05 bubnunoreka [JOK
MOHOTHOPHUIHOTO ¥ JUTUOPUTHOTO https://m.eds00.ru/863e8c60
CKpEIIMBaHUA Y Ap0o30(dUIIbl Ha
FOTOBBIX MUKpOIpernapaTax»
27 I'eneruka mona. Hacinenosanue bu6nmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CICIIJICHHBIX C ITIOJIOM

https://m.edso0.ru/863e8c60

N3menuuBocth. HenacnencrBennas
U3MEHYMBOCTh. JIabopaTopHas

28 pabota Ne 6. M3yuenue 1 05 bubnnoreka [IOK
MOAU(PUKAITMOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psijia U
BapUALlMOHHOMN KPUBOW»

Hacnencrsennasi "3SMEHYMBOCTb.

29 JlaGopaTopnast paboTa No 7. 1 05 bubmuorexa [IOK
«AHaIN3 MyTal¥i y 1po30(UiIel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpErapaTax»

bu6nuorexa LIOK

30 Teneriia uestopexa 1 https://m.eds00.ru/863e8d78
PezepBHblit ypok. O600111eHIE TTO

31 teMe «HacnencTrBeHHOCTE U 1
W3MEHYHBOCTH OPTaHU3MOBY

bu6nuorexa LIOK

32 Ceneius Kax Hayka u npouece 1 https://m.edso0.ru/863e9214

33 MeToanl ¥ JOCTHKEHUS CEJIEKIIUU 1 bubnuoreka LIOK
pacTeHU U KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHoorus kak orpacib 1 bubnnorexa [IOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[NPOI'PAMME



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

11 KJIACC

KounyecTBo yacos DJIeKTPOHHBIE
Ne Hara nuppoBbIe
w/n Tema ypoka Beero Kourpoabubie | IIpakTHyeckue usyuenusi | 06pazoBaTeNBHbIE
padoTbI padoThI
pecypchbl
1 OBOIIOLUSA U METO/IbI €€ U3yUEHUS 1 brbmrorexa LIOK
https://m.edso0.ru/863ea20e
5 UcTopus pazButus npeacraBieHui 1 bub6nmorexa LIOK
00 3BOMIOIMU https://m.eds00.ru/863e9570
Bbu6nuorexa LIOK
3 MiiposBomors 1 https://m.edsoo0.ru/863e9cle
[omynsimust Kak aeMeHTapHast
€IMHUIIA BUJIA U DBOJIOIIHH.
4 HiGopI:TopHI;ﬂ pabota ]1\11'9 1 1 0.5 bubamorexa [OK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPHUTEPHIOH
5 JIBrokymye cuibl (3J€MEHTapHbIe 1 bub6nmorexa [IOK
(akxTOpBHI) IBOITIOIUH https://m.edso0.ru/863e9da4
. bubmuorexa [IOK
6 EctectBennslit 0T00p 1 ero ¢popmbl 1 httos:/m.edsoo.ru/863e9ed0
Pe3ynbTaTel sBOTIONMN:
PUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BUI000pazoBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IpUCTIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHTEJIBHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bu6nuorexa [IOK

MaKpO3BOJIFOUN

https://m.edsoo.ru/863e9cle



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
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HeobGpatumocTs sBOMIOIINN

Ucropust xu3HU Ha 3eMiie U METOIbI

10 .
e€ U3y4eHus

11 ['unoTe3bl NpOUCXOXKICHUS KU3HU bubmmorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6

12 Pa3BuTHe xu3HU Ha 3emiie IO 3pam U bu6mmorexa [IOK
neproam https://m.edso0.ru/863eat6be
OCHOBHBIE 3Tallbl YBOTIOLUU
PaCTUTEJIBHOTO U dKMBOTHOI'O MHpa.

13 [IpaxTrueckas pabora Ne 1 05 bub6mmorexa LIOK
«3ydyeHne HCKOAaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHuil 1 )KUBOTHBIX B
KOJIIEKIMSIX »

14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OpraHU4YeCcKoro Mupa https://m.edso0.ru/863ea48e

bu6nuorexa LIOK

15 DBOJIIOIMS YeJI0OBEKa (AaHTPOIOTEHE3) htts://m.edsoo.ru/863eac2c

16 JBwmwxyme cuibl ((hakTopsr) bubmmorexa [LIOK
aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUH IBOJIOLUH
YeyoBeKa

18 Yenoseueckue pacsl U IPUPOIHBIE bubnmoreka [JOK
aZlanTally YEJIOBEKa https://m.edso0.ru/863eaea2
PeseprHblit ypok. O6001meHIE TTO

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMiie»

20 DKOJIOTHS KaK HayKa

21 Cpenbl 0OuTaHMs U IKOJIOTUYECKUE bubnnoreka [IOK



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

bakTopbl

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

AbGunorndeckue GpakTopsbl.
JlaGopatopHnas pabora Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmuorexa [IOK
22 pacTeHHi U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlabopaTopHas pabora
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»
bu6nuorexa LIOK
23 brorieckue paxTope! https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomynsauuu. [lpaktuueckas pabota
24 Ne 2 «[Toxcyért mioTHOCTH 0.5
MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHumn»
o5 CooO1iecTBa OpraHu3MoOB — bu6nuoreka LIOK
OuoLeHo03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmorexa LIOK
(?3KOCUCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIN YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBIL. bubmorexa LOK
N https://m.edsoo0.ru/863eb5fa
CaoiictBa 3kocuctem. Cykueccus
28 [TpupoaHBIE IKOCUCTEMBI
29 AHTPOIIOTreHHBIC YKOCHCTEMBI
30 buocdepa — rnodanbHas bubnmorexa [IOK
3KOCHCTEMA 3eMIIU https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmnoreka [JOK

o6unocdepsr

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



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

32 UYenoevecTBO B Onochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
YeJl0BeYEeCTBA https://m.edsoo.ru/863ebale
PesepBHrlit ypok. O60011I€HIE TEMBI
34 «Co00111eCTBA U IKOJIOTUYECKUE 1
CHUCTEMBI
OBUIEE KOJIMYECTBO YACOB IT1O 34 25

[TPO'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6uoB A.M. buonorus (6a3oBbiii
ypoBenb). 10 kmacc. - M.: [IpocBemienue, 2022

Kamenckuit A.JI., KpukcynoB E.A., Ilaceunuk B.B. buonorus (6a3oBbrit
ypoBenb). 10-11 maccer. - M.: [Ipoda, 2019

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Anacracosa JI.II. O6mas 6uonorus. Jlugakruueckue Marepuaibl. — M.:
Benrana-I'pad, 1997.

2. bornanosa T.JI., CononoBa E.A. buonorus. CuipaBoYHUK 7151
CTapIIEKIACCHUKOB U nocTynaromux B By3bl. — M.: ACT-mipecc, 2006.

3. bonrosa 1.B. C6opHuk 3aia4 mo o011el OMOIOruy ISl MOCTYMAIOUINX B
BY351. — M.: Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamonToB C.I"., Conun HU. O6mas ouonorus: Yueo. s
10 — 11 k1. obmeobpazoar. Yueb. 3aBenennii - M.: JIpoda, 2005.

5. Puc 3., Ctepubepr M. Ot kitetok k aromam: MmoctpupoBanHoe

BBEJICHHE B MOJIEKYJISpHYI0 Ononoruto: [lep ¢ anrn. — M.: Mup, 1988.

6. CyxoBa T.C., Koznosa T.A., Coana H.W. O6mas 6uonorust. 10 — 11 xir.:
Pabouas terpanp k yueOHuKy / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.
7. Ypoxku obmeii ononorun: [Tocooue ms yuanrens / B.M. Kopcynckas, I.H.

Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsenienue, 1986.



8. KpuxcynoB E. A., Ilaceunuk B. B. Oxonorus. 10 (11) kmacc: Yueb. nus
obmieoOpasoBar. yuel. 3aBeieHni. 5-¢ uza., qopad. M.: JIpoda, 2001. — 256 ¢
9. Peiimepc H. ®@. KpaTkuii cnoBapb 6nonornueckux TepMuHoB: KH. ams
yuutens. — 2-e uza. M.: IIpocsemenue, 1995. — 368 c.

10. Petimepc H. ®@. Hauana sxonorudeckux 3Hanuii. M.: IznarenbcTBo
MHDITY, 1993. — 261 c.

11. Danmknonenusa mis nerer. I'mas. Pen. B. A. Bomoaun.M.: Asanrta+, 2001.
— 448 c.

12. Bep3unun H.M., Kopcynckas B.M. O0mias MmeToiuka mpemno1aBaHus

ouonoruu. — M.: Tlpoceemenue, 1986.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. «Enunas xomnekius LH{udposeix Ob6paszoBarensubix Pecypcosy (Habop
UPPOBBIX pecypcoB K yueOHnkam simauu [Tonomapesoit U.H.) (http://school-
collection.edu.ru/).

2. www.bio.1september.ru—razera «buonorus» -npunoxeHue K «1
CEHTAOPS.

3.http://bio.1lseptember.ru/urok/ -Marepuainsi k ypoky. 4. www.bio.nature.ru —
Hay4YHbIE€ HOBOCTH OMOJIOTUH

4. http://ebio.ru/ - DnexTpoHHbIH yueOHUK «BHOTOTHS.


http://school-/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/

5. http:/lmww.gbmt.ru/ - TocymapctBennsiii Buonorunueckuit myseit um. K. A.

TumupsizeBa. BupryaibHbie SJKCKypCHH.


http://www.gbmt.ru/
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