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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwin: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH L€JeH, CcolIepKaHus, pe3yJbTaToB OO0ydyeHUus U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenugurke O0MOJIOrHH, €€ 3HAUEHUH B MO3HAHUU KMBOW MPUPOBI U 00ECTICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHIyeMYIO TOCIJIeIOBATEIbHOCTh U3YUYEeHHSI Y4eOHOro martepuana ¢ y4éToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mo OuONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOMN
JEeSTENbHOCTU/Y4eOHBIX JCHCTBUN O00Yy4alolUXCS IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWojoruu, Ojarojapss 4emMy B Hel
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0OPOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOLIEHHEM K OKpY)Karolled MPUPOIHOU cpere.
[TosTomMy Hapsify ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEIHEBHOM JKU3HU JIJISl PEHICHUS MPUKIATHBIX 33724, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpPYXKAIOIIEH NPUPOIHON cpele, aHanus3a
BIIUSTHUSL XO3SUCTBEHHON MESITCIBPHOCTH YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHusA, KOTOpass Impexanonaraer (GopMupoBaHHEe Yy  OOydaroUIuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obOecrieunBaer (GOpPMUPOBAHUE Y OOYYAIONIUMXCS MPEACTaBICHUU O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro U Oe3omacHoro obpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6monorun odOecrednBaeT ycioBus sl (popMupoBaHUs
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHBIE MOJOXXEHUS O NpeIHA3HAYEHUHU YYEOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpHI, OINPEACISIONINE aJeKBATHOE IOBEICHHE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3anuyu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
Hay4YHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,



«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAbHOU
OpraHM3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX Hay4YHOT'0 MO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoOllecCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAaHOBJIEHHE Yy OOydYamImMXCsi O0OIel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa WUBOW MPUPOABl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MpPH
U3y4eHHH OUOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCS YMEHHUHW WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHHS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOM KU3HU IS
OLICHKH IOCIIEICTBUN CBOEU AEATEIILHOCTU MO OTHOLIEHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIIONCHWE Mep MPODUIAKTUKU
3a00IeBaHM.

B cucreme cpemnero o6miero obOpasoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHOl obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

J11s1 u3yueHus OMOJOTHM Ha 0230BOM YPOBHE CPEJAHEr0 OOIIEro 00pa3oBaHuUs
orBoguTcs 68 wacos: B 10 kmacce — 34 4daca (1 gac B Hegemo), B 11 ximacce — 34



yaca (1 yac B Heziel10).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccuukamus, MOJeTUpOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuE pas3IUYHBIX METOJIOB TMPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPTaHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. Y pOBHU OpraHu3aliu OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: moaenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHUKpPO3JIeMEHThl. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKUMM BOABI M MHUHEpaNbHBIX BelIECTB B KieTke. I[loanepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonornueckue
GyHKIMHN OEJKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTtHas cneuupuyHocTs. Kodepmentsl. BuramuHsbl.



Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MojiMcaxapuibl (Kpaxmal, TJIUKOTEH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapopoOHble cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMKUJ0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kierke. Kinetounas teopus — npuMep B3aUMOJIEHCTBHS
ujen u paKkToB B HAYYHOM MTO3HAHUU. METO/Ibl U3yUEHHUsI KIIETKH.

Knerka kak wenoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOEHHOCTH
CTpOeHUsl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapuOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa v QpyHkIuu. L{uTomnnazma u eé
opranousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTuA. Buael mractua. HememOpanHBIC
OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuer u cxembl: «llepuoamdeckas TaOaUIlAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuHTe3 Oenkay, «CTpoeHne MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®Dy», «CtpoeHne 3yKapUOTUYECKON KIETKH», «CTPOEHHE KUBOTHOU KIIETKH,
«CTpoeHHne pacTUTENbHON KIETKN», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,



«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEeHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnast pabora Ne 2. «M3ydeHue CTpOEHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnapaTax M uX
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIIUSL (QHEPTreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DHEPrUU B IMOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KJICTKE.

®dotocunte3. CeroBas u TeMmHoBas (Ga3el  GoTocuHTe3a. Peakumu
dboTocunTe3a. IhPeKTUBHOCTD POTOCHHTE3a. 3HaUCHHE (DOTOCHMHTE3a IS KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUS €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HAUeHHE XeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeliecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KuciopogHoe OKHCICHHWE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBanue. O} heKTUBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. [eHermueckas wHbpopmarus u JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popMmbl xu3HN — BUpychl. Uctopust oTkpeiTust Bupycos (. .
NBanoBckuit). OCOOCHHOCTH CTPOGHHUS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedummra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHCKpuNIus, peBepraza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.



JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuipl u cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«JHepreTudyeckuit oOMmen», «Ximopomiacty, «Potocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monaenu-anmumkanuu «Yasoenue JIHK u tpanckpunuusy»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MHTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiys MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKHME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenne kietku — muto3. Ctaguu mutosa. [Ipouecchl, mpoucxoasuye Ha
pPa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO.

Meito3. Cranum Mmeiioza. IIporecchl, mpoucxoAsiiue Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B wMenosze. KpoccuHroBep. buosiormyeckuii CMbICI U
3HAYEHUE Meno3a.

['ameTtorenes — mporecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHMs SULEKIETOK U crepMaro3ouaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayansHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: TMPsIMOE, HENpsAMoe (JIUYMHO4YHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButme pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE



CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u  cxembl: «DOpMBI Pa3MHOMKEHHUS OPraHU3MOB», «JlBoitHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menio3», «IIpsMoe u HenpsMoe pa3BuTHe», «l'ameToreHes y MIEKONUTAONUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

ObopynoBanue: MHUKPOCKOTI, MUKPOIpENapaThl «CrniepmMaTo301 bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIETro», «KapuokuHes B KieTKax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuiuKauus «JleJieHne KIETKW», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHasi pab6ora Ne 4. «lM3yueHue CTpOEHHUs TIOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTUKU (TUOPHUAO0JIOTHYECKUH,
UUTOT€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpemuBaHue. 3aKOH €IMHO-00pa3us THOPUIOB MEPBOTO
nokosnieHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIJICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHernueckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanye. Mcenoinb30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapyunieHne cueruieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.

I'enernka mosra. XpoMOCOMHOE ONpeAesneHue mnojia. AyToOCOMbI U TOJOBBIE
XpoMocombl. ['omorameTrHele M reTeporameTrHnle opraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.



Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAUECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBolicTBa MOANGDUKAIITMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMpUYUHBI MyTanuid. MyTareHHbie (haKkTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TE€HETHUKHU
YeJIOBEKA: F'eHCAJIOTNUCCKUM, OJIM3HEIIOBLIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemeHHOe OmpeAeIeHUE reHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-ananu3a. HacnenacTBeHHble 3a00JeBaHUS YEJIOBEKA: TEHHBICE OOJIC3HHU,
0OJIE3HU C HACIEACTBEHHOM NPEIpPacroiOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYECHUS TCHETUICCKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTHUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YelI0BeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHHE U €TO0
HUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHUS U €ro IUTOr€HEeTHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpenimBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKPEILIUBAHUS, «Meiio3y,
«B3auMoencTBUE AJUIEIBHBIX TE€HOB», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeJOoBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HACIIEI0BAHUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumel YenmoBeka M KUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarlmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmIIMKanmuu «MOHOTHOPUIHOE CKpEIIUBAaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMa, MyTamuu
(bOpMBI KPBITHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M IpaKTHYeCcKUe padOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW W3MEHYUBOCTH,
[IOCTPOCHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IPOLECC. 3apOKICHUE CEIIEKIMU U JTOMECTUKAIIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM M KUBOTHBIX. OIlleHKa JKCcTephepa. BIM3KOpPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 W
MOJIyYeHUE MOJUIUIONAOB. JlOCTMKEHHUSI CENEKIMM PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounble KyiabTypbl. MUKPOKIIOHATBHOE Pa3MHOKEHUE PACTEHUMN.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Bauno, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapta «LIeHTpBl NMPOMCXOXKICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE W IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochliku BO3HUKHOBEHHUS JBOJIOIMOHHOW TEOPHHU. DBOJOLMOHHAA
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMONUU. [laseoHTOMOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJIOTMYECKOM JIETONUCH, TIEPEXOJIHbIE (POPMBL.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Msl 3IMOPHUOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBEIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomronmonHass teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBIOKyIIME CHJIBI JBOJIOIUM BHUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUYCHHOCTH PECYpPCOB, HeolpeaencHHass U3MEHYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boitonnu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsnusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOphl) SBONIONUK BUIOB B MpUpPoe. MyTallMOHHBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Ipeid
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT HBOMIONUU. [Ipumepsr
IPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd 036l U UINO-aanTaIl|H.

Bun wu BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHasl, mapajuienbHas. HeoOpaTuMocTh IBOIONHUH.

[IpoucxoxaeHne OoT HecleUHaTU3UpPOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs pagydalysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabmuier 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emMiey, «3apoIbIIIH
MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasmue COpTOB pacTCHUI»,
«MHoroobpasue  mOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Waunoananranuny, «OOImIas gereHepanus,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kkoiekius «DopMbl COXPaHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHblie M MpaKTH4YeCKUue padoThI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BoJonuu. HavanbHbie 3Tamnbl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Kartapxeil. Apxeiickas u
mporepo3oiickass 3pel. llameosolickas spa U €€ mNepUOABL: KEMOPHICKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
XKUBOTHBIX. [10siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJtoluu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIIOJOTUS KaK HayKa. Pa3BuTue npencraBieHui o
MMPOUCXOXKAECHUN 4YeJOBeKa. Mertonbl u3ydeHus aHTpomnoreHeza. CxoacTBa u



pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl) — aHTpONOreHe3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3rOTOBIIEHUE OPYAUI TPYAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTAaIMM ¥ BETBU 3BOJIIOLIMMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npaAmoxonmdmui, YenoBek HeanaepTranbCKuh, YHenoBek
pa3ymHbIil. Haxonku uckomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3Tra, 00pa3 KU3HU, OPYIUs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPONEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHas  (dKBaTOpHalbHas),  MOHIOJOMJHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUA. EJMHCTBO 4ENOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Muwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3HukHOBeHHE CONMHEYHOM cHUCTEMBI», «Pa3BuThe
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeJIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNloBeKay», «/[peBHeilmne moan», «peBHue mtoam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKkre paco».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHnne — dvenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaJblla, KPOMAHbOHLA), CJIENKH WJIU
N300paKEHUsT KaMEHHBIX OpYAHM TMEePBOOBITHOIO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoxpoHoOJOrHyYeckas TaOnuIa, KOJUIeKIusa «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

[Ipaktueckast padora Ne 1. «3ydueHue nCKoOmaeMbIX OCTATKOB PACTEHUN H
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawluas cpeaa.

DKOJIOTUsl KaK HayKa. 3aJjau U pa3iesibl IKOJIOTUU. MeToAbl HSKOJIOTUYECKUX
UCCJIEI0BAaHUNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTIO YETIOBEKA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornyeckue (akroprl. Kiaccudukanus -skoigoruyeckux (HaxkTopos:



abnotuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIEHCTBHE HKOJIOTrMYECKUX
(baKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JE€WCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsl.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aUMOJICHUCTBUN:
KOHKYpEHIUS, XUIIHUYECTBO, cuMOMo03 u ero ¢opmsl. Ilapasurusm, koonepanus,
MyTyaJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOICHCTBUU ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHOY30puu-Tyhenbkny, «[lumiessie nemnm.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosmorudeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo01ecTBa M 3KOJI0rHYeCKHE CUCTEMBI.

Coo06miecTBO opraHu3mMoB — OworeHo3. CTpyKTypbl OHWOIIEHO3a: BHI0Bas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonoruueckue cuctembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOJYIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MTOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduueckne (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNU SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
NUPaMUIBl:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3SKOCHUCTEM:
YCTOWYUBOCTB, CAMOpEryJsiuus, pa3Butue. CyKieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOreHHbIE  3KOCUCTEMBI.  ATpO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.



buonoruyeckoe 1 X0311CTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCUCTEM.
buopaznoobpasue kak Qakrop ycTolumBOCTH »sKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Vuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHocTH OHOcPepsl Kak
100anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKJIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpONOreHHbIe U3MEHEeHUs B brocdepe.
['no6anbHbIe 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4eJI0BEYeCTBa. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa yCTOWMUMBOCTH Ouocdepsl. OCHOBA palMOHATBHOTO
yIPaBJICHUs TPUPOJHBIMM pPECypcaMM M WX HWCIOJb30BaHKHE. JlOCTHIKEHUS
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

IToptpersl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJoruyeckas MMHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoMHOrO Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPONOTEHHBIE  BO3JICUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeiIas cocTaBistonias
ouocheprry, «DakTopsl Aerpananuu 1mouBy, «llapaukoBbeiit addekTy, «DakTops
pPaANOAaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Monaenb-ammInkanus «TunudHble OUOIEHO3bI», TepOapwHii
«PactuTtenbHbBIe COOOIECTBAY, KOMUICKIIMN «brorieHo3y, «BpeauTenu BaxKHEHITUX
CEIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapuu W KOJJICKIIUA PACTCHUH W
KUBOTHBIX, TIPUHAJICKAINNE K PA3HBIM SKOJIOTHYECKHMM TpYINIaM OJHOTO BH/A,
Kpacnass kuura Poccuiickoii ®denepanniu, H300pakeHHS OXpPAHSIEMBIX BHJIOB
pacTeHUl U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalollUMHCS TpOrpaMM CpeaHero oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocTurarorcs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH UM HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, pPACIIMPESHHUE >XKU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3aJay, YBaXUTEILHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHHUSI K CBOEMY HapoOAy, YyBCTBa OTBETCTBEHHOCTH TIEpe.l
Ponunon, ropmoctu 3a cBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amute OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUSA JKUBOU MIPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLUMOHAJIBHOIO 0JIArONMOJYYHs:

NOHUMAHUE U peaiu3alus 3J0pOBOro u 0Oe30macHoro obpasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3nyHbIM cepaM MpoPeCcCUOHANBHONU NEATEIHHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX HOCHEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHMUECKHX MpoOJeM M MyTed uX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HAlpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JSKOCUCTEMAaxX, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE



MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U IPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO IKOJIOTHYECKOTO MBIUICHHSI, SKOJIOTHICCKON KYIbTYpHI,
OTIBITa TeSTENHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMATBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUICCKOMN MEATEITHHOCTH KOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CJIMHCTBE MPHUPOJIbI, YEIOBEKAa U
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAaHHBIX C IENBI0 TOJYYCeHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACITEIHPHOCTh WHANBUIYATHHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B



COOTBCTCTBHHU C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHUS ydeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO, SHEprus, sIBICHHE, IPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M COI[MAJIbHOM KOMIETEHIMH O0O0yYarouuxcs, CHOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiagenue YHUBEpPCATbHBIMH YueOHbIMH NMO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbIe JJOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C JIPYTMMH TOHITHUSMH ),

OTIpeNeNATh IIeNd JACATEILHOCTH, 3ajaBas TmapaMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThl ICITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

WCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOJBI;

CTPOUTHh JIOTMUECKHE pACCYKICeHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPHBAEMBIX
SBJIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWHA B M3yYaeMbIX OMOJIOTHMYECKHUX OOBEKTax, a
TaKkK€  IMPOTHBOPEYHMH  Pa3HOrO  poOJaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIHXCS



MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM A€ TEIbHOCTH;

KOOPAUHUPOBaTh M  BBHINOJHATH pabOTy B  YCIOBUAX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IEHCTBUS:

BJIAJIETh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOMN NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIC BHUJIBI JIEITCIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpPIpeTaln, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3aHUN YICOHBIX U COITMATIBHBIX MPOEKTOB,;

dbopMupOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMU TTOHSTUSMU U METOJIAMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIbHOU
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJAWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEPKIICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TIOJIYYEHHBIE B XOJE pEIIeHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE HJIEH, MpEAjiaraTh OPUTHMHAIBbHBIE MOJXOJbl U PELICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBapSAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH
HH(OPMAITNIO PAa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OIEHUBATH
€€ JJOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTb;

dbopMyIHUpOBATh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U



otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYpPY AaKTUBHOI'O MCIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMANIbHYI0  (OpPMY  IpEACTABICHHUS
Oouonornyeckoil nHpopmauu (cxemMbl, rpaduk, IUArpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyecTBE CpeAcTBa Npu paboTe C
Oouosiorndeckoi umHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKM M CUMBOJIBI, (HOpMYJbl, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HarJIsTHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMU Ae€HCTBUSIMM :

1) obmenue:

OCYIIECTBJISITh KOMMYHHKAIIMHM BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHHU TO CYIIECTBY OOCYKJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMKM JPYTUX YYACTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJCHCTBHUSA, MOHUMATH
HaMEPEeHUs IPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esiTeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JNEUCTBHA C yd4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIEKTHUBA;

OpUHUMATh [€JIM  COBMECTHOM  JESTEeIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,
pacrpenensTh pojaud C YY4ETOM MHEHUM YYaCTHUKOB, OOCYKIaTh PE3YJIbTaThl



COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa W KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejJiarath HOBBIE TIPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPELICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOM 0Opa3oBaTeNbHBIA WU
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PEILLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JAPYIMX NpPH aHAIW3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

3) mpuHsiTHE Ce0sl M IPYTrHUX:



MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

MPU3HABATH CBOE MPaBO U MPaBO APYIHMX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHMsl mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamMera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHMIO, MHTEPIIPETALIUU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallMsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C Ouoyiorueil. B mporpamme mnpeaMerHbie
PE3yNbTATHI PEICTABIEHBI 0 F0JIaM 00y4YEeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTMH B CHCTEME HAy4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA I PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M IpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAS, IIEHTpalbHAs JIOrMa MOJICKYJIApHON Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiT rpaHULbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOTIOIEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
pPEe3yIAbTATOB, WCIOJIB30BAHHBIX HAaYYHBIX MOHSATUM, TEOPUH M 3aKOHOB, YMEHHUE
Jie’aTh BBIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTaTOB;

yYMEHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH



MPOIECCOB: OOMEHA BEIIECTB M NPEBPAIICHHS dHEPTUU B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHITh MOJy4YeHHBIC 3HAHUA AT OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpele, MOHMMAaHHE HEOOXOAUMOCTH HWCIOJIb30BAaHUS JTOCTIKEHUH
COBpEMEHHOW  OWONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs ISl TpeCKa3aHMsl HaClIeJJOBaHUS NMPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEp’KaHUsA, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIICHHS,
000011258 OMOIOTHYECKyr0 HHPOPMAIIUIO U3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN arapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHH B CUCTEME HAYYHOIO
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PpacCKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB U TOHSATHUI:
BUJI, TIOMYJIALNS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CUIbI ((DaKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTbl, LEMu MUTaHus,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoapieBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomonuu A. H. CeepuioBa, yuenust o ouochepe B. 1. Bepnanuckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPHMEHTa,  BBIABMKCHHE  THIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSICHECHHUE ITOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPH3HAKK CTPOCHHUS OHOJOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHuW3Mbl, IepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSICHCHHS OMOJIOTHYECKHX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, NMOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKEHHIM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpAaTOpHBIE W TMPaKTHUUYECKHUE PadOTHI, COOJIIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MAcCOBOW MH(OpMAIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnosorndecKyro WH(popMaIrio U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
L Buosorus kai Hayka 2 05 s etsonuTIALc202
2 JKuBbIe cuCcTeMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 bubmiorexa HOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 KuznenesTenbHOCTh KIETKU 6 https://m.e dso;lru 17§416092
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 Peseparoe spens ! ! ipsimdsoo 7416292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
bubmmoreka [{OK
! IBOMOIHOHHAS GHONIOTHS ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Pesepsroe spems 2 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKTI/I‘IGCKI/Ie 06pa3oBaTETbHbIC
padoTsI padoThbI pecypebi
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
2 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHNe pA3TMYHBIX METOJIOB MPH ' https://m.edso0.ru/863e6122
M3y4eHUN OHMOJIOTHIECKUX 0OHEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6moreka [IOK
H3y4yeHUe https://m.edso0.ru/863e6564
4 XuMu4ecKui cocTaB KiIeTKk. Boja u 1 bubmuorexa [JOK
MUHEPATbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.eds0o.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas padorta Ne 1
6 «M3ydeHne KaTaTUTHYECKON aKTUBHOCTH 1 0.5 BH6J.IHOTeKa HOK
https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJias3bl)»
bubmuoreka [JOK
! Y TIEBOJIBI. JIMIHE! 1 https://m.edso0.ru/863e6870
bubnuoreka [JOK
8 Hyxienrosbie kucnoTsl. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus n MeTOBI N3y4EHUS KIETKU. 1 bubnuoreka [IOK
Knerounas teopus https://m.edso0.ru/863e6e88
10 KieTka xak 1eiaocTHas )KUBas CUCTEMA 1



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «/3yueHue

bubmuoreka [JOK

11 CTpOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIIPETapaTax U UX ONMCAHHUE)
bubmmoreka [{OK
12 OOMeH BeIIecTB Wi MeTab0Iu3M https://m.edsoo.ru/863e766¢
. bubmmoreka [{OK
13 Juepreriieckmii 0omen https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHne KIeTKH.
Muro3. JlabopaTopHas padota Ne 3
14 <<HHaT6mo;1eHHE ;HE(};': 13 KneiKax KOHYHKA 0.5 Bubmorexa IIOK
' https://m.edsoo.ru/863e7dc4
KOpeIIlKa JTyKa Ha TOTOBBIX
MHKPOTIpEIiapaTax»
bu6moreka [IOK
15 ®oTtocunTe3. XEMOCHHTE3 https://m. eds00.ru/8637c98
16 buocunTes 6enka. Peakuust MmaTpuaHOTO bubmuorexa [JOK
CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancrsims — Guocuntes benka https://m.eds00.ru/863e796e
bu6mmoreka [JOK
18 Hexerounsie GopMbI )KU3HU — BHPYCHI https://m.eds0o.ru/863e7540
bu6mmoreka [JOK
19 @opMbI pa3MHOKEHUSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka [JOK
20 Metios https://m.edso0.ru/863e7f4a
OO0pa3oBaHuEe U Pa3BUTHE MOJIOBBIX KICTOK.
21 OmnonotBopenue. JlabopatopHast padota Ne 05 bubnunoreka [JOK
4 «M3ydyeHne cTpOeHuUs NOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [JOK
22 NuauBuayansHOe pa3BUTHE OPraHU3MOB

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



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

I'eHeTnka — Hayka 0 HaCIEICTBEHHOCTU U

bubmuoreka [JOK

23 U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEIOBAaHUS TTPU3HAKOB. bubnuorexa [JOK
MoHOTHOPHIHOE CKPEIUBAHUE https://m.edso0.ru/863e8878
JurubpuiHoe CKpermuBaHue. 3aKoH bubnuorexa [JOK

25 .

HE3aBMCUMOI0 HACJIEAOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
ClerieHHO€ HAcJIeI0BaHUe MPU3HAKOB.
JlabopaTtopnast padota Ne 5 «3yuenue

26 e3 HI:)TaTI())B MopHorI/I6 WJTHOTO gq 0.5 bubmmorexa LIOK
pesy p ' https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MHKPOTIPEIIapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKoB, bubmuotexa [JOK
CIIEIUIEHHEIX C IIOJIOM https://m.edsoo.ru/863e8c60
NsmenunBocts. HenacienctBennas
M3MEHYUBOCTh. JJaboparopHas padoTa Ne 6.

28 N3yuenne Mo Hq)HKaIL)IHoé)Hoﬁ ) 0.5 bubnmorexa LIOK

yi A ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHUE BapHAIIHIOHHOTO
psAla U BapuallMOHHOUW KPUBOID)
HacnenctBenHas ”3MEHYHBOCTb.

29 JlabopaTtopHas pabora Ne 7. «AHaym3 05 bubnuoreka [JOK
MyTalui y Jpo30(Uiel Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIpenapaTax»

30 I'eneTnka yenoBeka bubmnorexka [JOK

https://m.edso0.ru/863e8d78

31 O606mmenue o teme «HacnencTBeHHOCTD U
W3MEHUYUBOCTh OPraHU3MOBY

32 Cenekiusg Kak HayKa ¥ IIPoIecc bubinorexa LIOK

YK P https://m.edso0.ru/863e9214
MeTo1bl ¥ JOCTUKEHHSI CEJICKIIUN PaCTEeHHUMA
33 u mHBI:)THLIi buoTtexnonorus IIjaI( opT aclnb bubmiorexa LIOK
p https://m.edso0.ru/863e9214
TIPOU3BOJICTBA
34 [Ipomexyrounas arrectanusi. UTorosbrit bu6mmoreka [JOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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

‘ TECT.

https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KVIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Beero KoutposbHubie | IIpakTuueckue 06paIoBATEIbHbIE
padoTsbI padoThI pecypebi
1 DBOJIIOLUS U METObI €€ U3yUEHUSI 1 bubmorexa [JOK
https://m.edso0.ru/863ea20e
2 Wcropus pa3BuTus npeacraBieHuii 00 1 bubnnorexa [JOK
9BOJIIOLAH https://m.eds00.ru/863e9570
bubmmoreka [IOK
3 MukposBomos 1 https://m.edsoo.ru/863e9cle
[Momymnsiust Kak >7eMEeHTapHas eIUHUIA
4 BHIa U dBOJonnu. JlabopaTopHas pabora Ne 1 05 bubmuorexa [JOK
1 «CpaBHEeHME BHIOB 1O ' https://m.eds00.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOpHI) 1 bubnuoreka [IOK
SBOJIIOIUA https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrectBennsiit 0TO0p 1 €10 GOpMBI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratel sBoIIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padora No 1 05 bubnuoreka [JOK
2 «Onuca"re IpUCIoCcoOICHHOCTH ' https://m.edsoo0.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HanpaBiienus 1 myT MaKpoO3BOJIIOLHH 1 bubmiorexa LIOK
P yr P B https://m.edsoo0.ru/863e9cle
9 HeobOpaTtumocTs 3BOIIONINN 1
10 Hcropus xu3HU Ha 3eMIIe U METOBI €€ 1
U3yYEHUS
11 I'unoTe3b! NpOUCXOKACHUS )KU3HU Ha 3eMIIe 1 bubmorera [JOK

https://m.edsoo.ru/863ea5a6



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

PazButue xxu3HM Ha 3emMIie IO 3pam U bubmmoreka [JOK
12 _
IIepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTECIHHOTO
13 1 )KUBOTHOTO Mupa. [IpakTrdeckas padbora 05 bubnuorexa [JOK
Ne 1 «M3yyeHue uckomnaeMbIx OCTaTKOB ' https://m.edso0.ru/863ea8bc
PACTCHHIA W )KUBOTHBIX B KOJUICKIIHSX)
14 CoBpemMeHHas cCUCTeMa OPraHu4ecKoro Mupa bubmorexa [JOK
P p P https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) bubmmorexa LIOK
https://m.edso0.ru/863eac2c
bubmmoreka [{OK
16 JIBmxymue cuitbl ((pakTophl) aHTPOIIOTEHE3a https://m. edsoo.ru/363ead44
17 OCHOBHBIE CTaJIMU SBOJIIOIMU YETOBEKA
UenoBeueckue pachkl M IPUPOIHBIE bubmuotexa [JOK
18 .
aJanTaluy 4eJI0BeKa https://m.edso0.ru/863eaea2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00UTaHUS U YKOJOTHYECKUE bu6mmoreka [JOK
(bakTopbl https://m.edsoo.ru/863eafec
Abuotnyeckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
29 O0COOCHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT 05 bubnunoreka [JOK
oburtanus». Jlaboparopuas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha pOCT U pa3BUTHE
YepEeHKOB KOJIieycay
bubmuoreka [JOK
23 buotuacckne daxToper https://m.edso0.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKH
24 nomynsinuu. [Ipaktuueckas padota Ne 2 0.5

«lToacu€r MIOTHOCTH NOMYJISLIUM PA3HBIX



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

BUJIOB PACTECHHIN»

25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 Et?r?sﬂl?ﬁgci%gg}é 63eb46a
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1 EtTg?;;TS;%EggG?’eb 46a
| e o 1 Bumorea 110K
skocucTem. CyKiecens https://m.edso0.ru/863eb5fa
28 [TpupotHBIE SKOCHUCTEMBI 1
29 AHTpPONIOT€HHBIE SKOCUCTEMBbI 1
30 buocdepa — riobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuorexa [JOK
o6uochepsl https://m.edsoo0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emin 1
33 CocyiiecTBOBaHUE TPUPOJIBI U 1 bubnuoreka [IOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
34 [Ipomexxkyrounas arrectanus. MITorosblii 1
TECT.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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
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