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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, ColIepKaHMs, pPe3yJbTaToB OO0ydeHUus U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke 6MoIoruu, €€ 3HaUeHUH B MO3HAHUU KMBOW MPUPOBI U 00ECTICUEHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T NpeacTaBiIeHUE O IensX, 00 olulei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCJIeIOBATEIbHOCTh U3YUYEeHHsSI Y4eOHOro martepuana ¢ y4éToM
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIllPEAMETHBIM U TMPEJAMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOTMH, Ojarojapss 4emy B He
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e KHU3HU U OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpamMMe MO OHOJOTHH yJEJICHO BHHUMAHHUE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro TMOBEJECHHA B OKPYXKAIOIIEH MNPUPOJHOM Cpene, aHaau3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM ISl PELICHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrieunBaer (GOpPMUPOBAHUE Y OOYYAIOIIUXCS TMPEJCTABICHUN 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 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3aJad  CpexHero  oOmero oOpa3oBaHUs, COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb60p comepkanus ydebHoro mpenmera «buosnorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIoBeKa B OKPYJKAIOIIEH MPHUPOJHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOMN
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 MuUpa 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
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOJBL, O €€ YPOBHEBON OpPraHM3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OPraHHMYEeCKOro MHUpay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alliyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MPUOOPETCHUE YMEHH
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOMINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOTOOOPa3ud U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIIECCe aHajdu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHWM M OIBITA, IOJYYEHHBIX MIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIBTYPHI, I (HOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JICBaHHIA.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JI1s u3yueHnus OMOJOTHH HAa 0A30BOM YPOBHE CPEJIHETO 00Iero 00pa3oBaHuUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).

COJEP)KAHUE OBYUYUEHUS

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (Guiiocoduei, STUKON, ICTETUKONH U MPABOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pazIUYHBIX METOJOB IPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPTaHU3AIUSA.

Xusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHMYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOoOOpa3ue. YPOBHU OpraHU3aluu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabmutel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE DJJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemecTB B KkieTke. llonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS W



YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(yHKIMU OENKOB.

®epmeHTHl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalln3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Je30Kcuprdo3a),
aucaxapuabl  (caxaposa, JaKTo3a) M ToJIMcaxapuibl (Kpaxmayi, TJIUKOTEH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
rupodoOHble  cBoWcTBAa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

HuTtonorust — Hayka o kierke. Kinetounast Teopus — mpumMep B3aUMOJICHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYECHHUS KICTKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoTHyeckol kieTku. Kiierounas creHka Oaktepuii. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYHUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpana, e€ cBolicTBa U GpyHkiuu. [{utormazma u eé€
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Ipoucxoxnenne MUTOXOHApWU W TulacTua. Bunbr mmactun. HememOpaHHbIe
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIuia3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.



Tabmuibel u cxembl: «llepuogmyeckass TaOnuIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OeliKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 3yKapHuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENbHON KIeTKH», «CTpoeHHe MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuaby.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe padoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydyenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ] MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpEenaparax M Hux
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTabou3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dotocunTesa. DhhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYeCKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. ['eHermueckas wuHbopmarua wu JIHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.



Heknerounsie ¢popMmbl ku3Hu — BUpychl. ctopust otkpeiTus Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BMIYU) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIUS, peBepTaza W  uHTerpaza.  IIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetst: H. K. Konpuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporiact», «dotocunres», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, « eHeTuUueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnimsy,
«buocunTes 6enkay, «CTpoeHue KIeTKN», MoJenb cTpykTypsbl JIHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KW3HEHHBIW LUK KieTku. MHTepdasza m MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiys MaTpUYHOTO
cunreza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KIIOHMPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

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

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsiuiue Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YEHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
Oco0EHHOCTH CTpOEHHUS SUIEKIETOK M crnepMaTo30uaoB. OII0A0TBOPEHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TMPSIMOE, HEmpsiMoe (JIMuMHOYHOE). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumplt u  cxeMbl: «®DOpMBbI Pa3MHOKEHHS OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «llpsmoe u HenpsAmoe pa3BUTHE», «I aMETOreHe3 y MIIEKOMUTAIOIINX 1
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparThbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIllKa JyKa», MarHuTHas MOJEb-aliuIMKaius «JleJeHne KIeTKW», MOJIEIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota Ne 3. «HaOmromenue muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast paGota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mictopust pa3BUTHS TeHETUKHU. Posib uTonoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
V4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTHKU (THUOPUIOIOTHUYECKUM,
LUUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTnYeckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnaenem.
MonoruOpuHOe CKpelMBaHUE. 3aKOH €AWHO0-00pa3us THOPUIIOB IIEPBOTO
nokosieHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paACIICIJICHUS ITPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOWIETO CKPEIIBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.



CuemnieHHoe HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHne CueryieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOPHUS HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapPTHI.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBoCcTh. BUIbl N3MEHUMBOCTH: HEHACJICACTBEHHAS 1 HACICACTBCHHA.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psif ¥ BapualmoHHas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. MeHo3 U TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsi U3BMEHYUBOCTh. Kiaccudukanust MyTaniuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1 MPUYMHBI MyTaluii. MyTtareHHsie (pakTophl.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOM u3MeHunBocty H. Y. BaBuioga.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka 4enoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
YyeJIOBEKA: N'eHeaJlOTHUYECKUH, OJIM3HEIOBBIH, IIUTOT€HETHYSCKHI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[111P-anamu3a. HacnencTBenHnple 3a0ojieBaHMs 4YeJOBEKa: TEHHBIE OOJIE3HH,
0OJIe3HU C HACIEJICTBCHHOM MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
ComaTtnueckue | TeHepaTuBHble MyTanud. CTBOJOBbIE KIETKH. [IpUHITUIIBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUU TCHETHICCKUX 3a00JIeBaHUI YEIIOBEKA.

JdemoncTpanum:

[loptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHUE H  €TO0
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS W €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpmaHOe  CKpelMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIecTBUE AJJIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'€HeThka mosay, «3aKOHOMEPHOCTH HacIeIOBaHUs,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YeaoBeKa U KUBOTHBIX», «Bub



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmuIMKauud «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

JlaboparopHast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 MyTauui y Ipo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 MeHTpax MOPOUCXOKACHUS W MHOT0oOpasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJIyYEHUE TMOJUILIOUAOB. JIOCTHMXKEHUS CENeKIMU pacTeHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpUs. Tallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanos.

Tabmumpel 1 cxembl: kKapta «LIeHTpBI TPOUCXOXKISHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoMamHuX >XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotsl akanemuka M. ®@. MIBanoBay,



«Ilomumnonaus», «OOBEKTB OHOTEXHOJOTUM», «KieTouHble KyJIbTypbl H
KJIIOHUpOBaHHE», «KOHCTpynpoBaHUeE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IUI0I0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpeanockyikKu BO3HUKHOBEHHUS HBOJIOIMOHHOM TEOPUU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerensctBa 3BOJOUMHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMAaJ@OHTOJIOTHYECKONW JIETONMCHU, TIEPEXOJIHbIE (POPMBL.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs HAMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOINpEAeTIEHHAass U3MEHYMBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosionuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomtonus. [Tonynsiiusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl ((hakTOphl) SBONIONWK BUIOB B MpUpPOAe. MyTallMOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s11ust U1 MUrpausi.

EctectBenHbIii 0TOOp — HampaBiusomuii (Gakrtop dBomOIUU. DOPMEI
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHHU Y OpraHu3MOB. ApoMOpGh 036l U HIUO-aTANTAIINH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa30BaHusl: reorpauueckoe, 3K0JIOrHYECKOe.



MakposBosonus. DopMbl  3BOJIOLMM:  (puiieTHYECKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesnbHas. HeoOpaTuMocTh 3BOIIOLHUH.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagnalys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkenb, . Mromep, A. H. Ceepios.

Tabnuup!l 1 cxembl: «Pa3BuTHE OpraHUYecKOro MUpa Ha 3eMyie», «3apoIbIIIH

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KHMBOTHbIX»,  «llomymsimuu»,  «MyTaronHas

U3MEHYUBOCTH», «Apomopdo3bl», «Ununoanantanumn», «OOImIas gereHepaius,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapsuHa», «boppba 3a cymectBoBaHue», «lIprCTIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHUEe: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuIeKIusa «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJelNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapta Mwupa, KouleKiuia «DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHblie M MpaKTHYecKUe padoThI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
3BOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOHN 3BoJIoIMU. HavanbHbie 3Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas Hpbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKkas 3pa v €€ NeEPUObl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrE€HOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYeCcKOro MHpA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. Meroabl u3ydeHus aHTpomnoreneza. (CxoacTBa u
pazInyus YEJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

HBuwxymue  cwibl  (pakTopbl) — aHTpomoreHesa. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek npaMoxondmud, YenoBeKk HeaHAepTalbCkui, YenoBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHAIbHas),  MOHIOJIOMIHAsS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ColHEUHOM cucTeMbl», «Pa3Butue
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAHbOHILIA), CJICNKH WU
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHoOJoruyeckas Ta0nuia, Koyuiekiusa «DopMbl
COXPaHHOCTU MCKOTAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

[Ipaktuueckas padora Ne 1. «M3yueHue mcKomaeMblX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIASIX).

OKckypeus «IBONIOLUS OPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKOJIOTMS KaK HayKa. 3aJaud U pa3feibl IKOJIOTUU. MeTOoAbl HSKOJOTHYECKUX
UCCIIEA0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOpPTaHW3MEHHas.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abnotuyeckue, OMOTHYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnueckue (baxTopHI. Bungr OMOTHYECKUX B3aMOJIENCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoanam», «llonmynamum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padora Ne 3. «Mopdosorndeckne 0COOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OHoLIEHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). lloHstue 00 »dKkocucreme u
ouoreoneHoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHUH B HIKOCUCTEME.
Tpoduueckue (mUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKUE
OUPAMUBL:  TPOAYKIUH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOWYMBOCTh, caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemectBo u ero Qynknuu. OcobeHHocTn Ouocdepsl Kak
ro0abHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPONOreHHbIe H3MEHEHUsI B Onocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopazHooOpasusi Kak OCHOBa yCcToWunBocTU Ouocdepsl. OCHOBA pallMOHATHHOTO
yIpaBleHUs TPUPOJHBIMH pecypcaMH M HUX HCHoJb30BaHue. JlocTikeHus
OMONOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenmoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOro  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme MCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBerii d3pdexT», «DakTopbl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».
O6opynoBanue: Mojenb-anmIMkanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cOOOIIECTBAY, KOMUIEKIIMU «buoleH03», «BpeauTtenu BaxkHEHIITUX
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKLIMHU pacTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®epepannu, U300paKe€HUs OXPaHIEMbIX BHJIOB
PaCTEHHUH U )KUBOTHBIX.
IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBimMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOEHHMSI  OOydaroLMMHUCS IpPOrpaMM  CpeIHEro o0uero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJbTATOB OCBOCHHSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAMM K OOy4YeHHUIO  OHWOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIIUA Pa3BUTHS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHMS MpeaMeTa «buonorus» IOCTUTAIOTCS B
€IMHCTBE Y4YEOHONW W BOCHUTATEIIBHOW JEATEIIbHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMHU IIEHHOCTSIMH, TPHHATHIMHA B OOINECTBE NMpaBHJIAMH W HOPMaMHU
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHWS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TMO3UIHUM JIMYHOCTH, MATPHUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPYJa U CTApPIIEMy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OEPEXHOTO OTHOILICHUS K KYJIbTYPHOMY HACIEAUIO H
TpaJuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>KAIOIIEH Cpee.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS ydeOHOTO mpeaMera «buomorus»
TOJDKHBI OTpakaTh TOTOBHOCTH U CITIOCOOHOCTH O0YYaAIOITUXCS PYKOBOJCTBOBATHCS



chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOT0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbBITA JIEITEIBHOCTH B MPOLIECCE pPEaln3alii OCHOBHBIX HAIPaBICHUMN
BOCMUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA M MIPaBOIOPAJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIUIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSATH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMHU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATENIbHBIX W HCCIENOBATEIbCKUX 3a/a4, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoawHy, CBOM S3BIK U KYJIBTYPY,
MIPOLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIECHUE K MIPUPOAHOMY HACIEIUIO U MAaMATHUKAM IPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHWUMAaHUS 3HAYCHUS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHUA LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3JCUCTBUS KUBOU NPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOLUMOHAJIBLHOIO 0JIATONMOTYYHs:

NMOHUMAHUE U peanu3alus 3JI0pOBOTO M 0Oe3omacHOro o0pasa KU3HH
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXHUYECKOMY 37I0POBBIO;

MOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAWBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZlY, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00H¢e;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHMAIILHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBIMOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pa3IMYHbIM cepam mpodeccHoHaTbHON AeATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOPa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJE KaK HCTOYHHUKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYIIKOB W OIEHKA WX BO3MOXHBIX IOCICICTBUH IS
OKPY’KAIOIIEH CPEbI;



OCO3HAHME TJ00aTBHOrO0 XapakTepa 3KOJOTMYECKHX HpoOJieM M MyTedl HX
pelieHus;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpPETaeMble MNpPU U3YYEHUH OHOJOTUH
3HaHUST M YMEHUS TPU pEUICHUM TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MIPUPOJIONONIB30BaHUEM  (COOMIOJICHHE  TpaBWJ  TOBEJACHUS B IPUPOJIE,
HaIlpaBJICHHBIX HA COXpPaHEHUE pPABHOBECUS B HOKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
OPUPOJHON cpeie, YMEHHE MPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO PKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OfbITa NS TEeNbHOCTH HKOJIOTMYECKOM HaIpaBJIeHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTUA IKOJIOTUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JIUAJOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJITYPHOM MUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTUM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeCTaBIeHUs 00 OKpY)KAloIIeM MHpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIAUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEeXHOJIOTHM, CHOCOOHBIX  pemaTh PecypcHble  MPOOJEeMBbI  Pa3BUTHS
YeJI0BEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 MIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
WCITIOJIb30BAHUIO TPUPOJHBIX PECYpcoB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OUOJOTMYECKUX 3HAHUW B LENAX
MOBBIIEHUsI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIIMXCs, (OPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

MMOHUMAHHE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIsl aHajdu3a U



OOBSCHEHHUS SIBJICHUN OKPYXKAOUIEro MHUpPA U MPOUCXOASAIIMX B HEM U3MEHEHM,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIIMXCS JaHHBIX C LIEJIBIO IMOJYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTb CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJOTMYECKHE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTU HAYYHOU JEATEIBHOCTH, I'OTOBHOCTH OCYILECTBIISTH
IIPOEKTHYIO U UCCIIEI0BATEILCKYIO IEITEIbHOCTh HUHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yJIbTaThl OCBOCHUS ydeOHOro mnpeameTa «buosorus»
BKJIIOUAIOT: 3HAUYMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHUSA OOYyYaAIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYUHbIE MOHSITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, dHEPIHs, sSBJIEHUE, MPOIIECC,
CUCTEeMa, HayyHbId (DaKT, MPUHLMI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIICJIOBAHNE,  HAOJIIOJIEHUEe, U3MEpPEeHHe, OKCIEPUMEHT U JIPYrux),
YHUBEpCaJIbHbIE yueOHblE JeHCcTBUs (TIO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH H  COIMAJIBHONH KOMIICTCHIIMA OOYYaroIIUXCs, CIOCOOHOCTH
o0yJaronmxcs UCTIOJB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHYECKHE 3HAHWUS M  yHHBEpCajbHble ydeOHBIE JEHCTBUS B
MTO3HABATEJILHOW Y COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE TeHCTBUS:

CaMOCTOSITEILHO  (OPMYNIHMpPOBaTH W aKTyallM3UpoBaTh  IPoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPH OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMSI, KiIacCHU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TTOHSATHUSIMH);

ONpeAeysaTh IEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMH IEIISIMU;



MCII0JIb30BaTh OMOJOTUYECKUE MOHATHUSA ISl OOBsICHEHUST (DAKTOB U SBJICHUI
YKUBOU IIPUPOBI,

CTPOUTh JIOTUYECKHE pacCyKIeHUs (MHIYKTUBHbBIE, JIE€AYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui npeICTaBIeHUs
CYILIECTBEHHBIX CBS3€H M OTHOIIEHHH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAILIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEeMbl C y4E€TOM aHajau3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATh M  BBIMNOJHATH paboOTy B  YCIOBHUSX pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHA:

BJIa/IETh HABbIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM U MTPOCKTHON JI€ITEbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BHUJBI JEATEIIBHOCTH [0 MOJYYEHUIO HOBOIO
3HaHMsI, €ro HHTEpHpeTaluH, MNPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YU€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILICHHS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU NOHATUSAMHU U METOAAMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJIATh IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJu3MpOBaTh 3ajaudy,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHThl JUIs JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh IAPAMETPhl U KPUTEPUH PEILCHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOAE PEIICHHUsS 3aJa4d  PE3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIL[CHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

OCYILIECTBJISTH II€JIEHANIPABICHHBIM MMOUCK IEpPEeHOCa CPEICTB U CIOCOOOB
NENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHMUS B IO3HABATEJIbHYIO M IPAKTHUYECKYIO 00JacTH
KHU3HEEATEIBHOCTH;



yMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTei;

BBIJIBUTaTh HOBBIC HJICH, MpeJiaraTh OPUTHHAIBHBIC MOAXOMIbI M PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33]1a4H, JOMYCKAIOUIME albTEePHATUBHbBIC PEILICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMU (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
UHGOPMAIUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHUS, KPUTUIECKH OIICHUBATH
e€ JJ0CTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTD;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYEeOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOJIB30BAHUS PA3IMUYHbBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSATEIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMY  MpEACTaBICHHUS
ononormueckoil mHPopMarmu (CXembl, TpaduKy, AUarpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil uMHPOpMalLUEW: TPUMEHSATh XUMHUUYECKHe, (Qundyeckue W
MaTEeMaTUYEeCKUE 3HAKH M CUMBOJIBI, (HOpMYJbl, a00peBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3allUThl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue yHUBEPCATbHBIMU KOMMYHUKATHBHBIMY JIECTBUSIMH .

1) o0meHue:

OCYILECTBIISATh KOMMYHUKALIMU BO BceX cdepax )KU3HU, aKTUBHO y4acCTBOBATh
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHE 3aJaBaThb
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCHUTENIBHO BBIMOJIHEHUS MpeasiaraeMoi
3aJja4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTh MO3ULUN JPYTUX yYaCTHHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHHS, TOHUMATh 3HAYCHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,
YMETh CMSATYATHh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aMMOJCHCTBHS, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
1 B KOppEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,



Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITeIbHOCTh:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBHUAYaTbHOU
paboThI MPU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUSI IPU PEILICHUH Y4eOHOU 3a/1auu;

BBLIOMpATh TEMAaTHKY U METOJbl COBMECTHBIX JEHUCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJE€HA KOJUIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTaBIATh IUIaH JACHCTBHM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKAAaTh PE3YJIbTAThI
COBMECTHOM paboThI;

OIICHWBAaTh KaueCTBO CBOErO BKJAJa U KaXJOTO yYaCTHUKA KOMaHJbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTHMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYAIUSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMH AeHCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOIeM M UX
pEIIeHHs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSAX M MOCTYIKaxX MO OTHOLICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYHIECTBIISATh MMO3HABATEJIbHYIO NIE€STEIbHOCTD, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETILHO  COCTABJIATh IUTAH PEIIEHUsS TpoOJiieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a PELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYIAHUINH B
pa3HBIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:



NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJaJE€Th  HaBbIKAMU  [I03HABAaTEJIBHOM  pEQEKCMUM KaK  OCO3HAHMS
COBEPIIAEMBIX JECUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JAPYTMX IMPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CE0S M APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmetnble pe3ynbTathl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueOHoro npeamera «bruosorus»
HAy4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, HHTEPIIPETAIIMU U
peoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUSX, a TaKKE B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeamMeTHbie
PE3yNbTATHI PEICTABICHBI IO TO/1aM 00yUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydeOHoro mpeamera «buonorus» ¢ 10
K1acce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHUpPa M HAyYHOTO MHPOBO33PEHHMS, O BKIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIHLHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
KW3Hb, KJIETKA, OpPraHu3M, MeTa0oiau3M (O0OMEH BEIIeCTB M IpEeBpalieHUe
SHEPIuM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIMS ), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3NaraTb OWOJOTHYECKHE TeOopuu (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAs, UEHTpajbHasg JOorMa MOJEKYJsipHON Ouonorum), 3akoHsl (I



Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJEeTh METOJAMHU HAYYHOT'O MTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SIBICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

yMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IpoLEeccOoB: 0OMeHa BELIECTB M MPEBpAllleHUs] YHEPTruu B KieTKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXEHUSA, WHAUBUIYAJIBLHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS 11 OOBSACHEHUS OMOJOTMUECKUX
MIPOIIECCOB W SIBJICHUM, JJISI MPUHITHUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecnieyeHHs O€30MacHOCTH CBOEro 3/I0POBbS U 3[0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKPY KaOIIEH
NPUPOJHON cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIOJIB30BAHUS JTOCTHXKECHHIM
COBPEMEHHOM ouosaoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIONIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TEHETUYECKHE 3aJauyd Ha MOHO- H
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HacleOBaHUE, COCTABISTH CXEMBI
MOHOTHOPUTHOTO CKpELIMBAaHMS ISl TIPEICKa3aHus HaclieIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpPaKTUYECKue padoThl, COOIIOIATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKIIOYAIONIYI0O TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOW MH(OpMAIuU, HAyYHO-TIOMYJISIpHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MeJIULINHE, OMOTEXHOJIOTUH;

YMEHUE CO37aBaTb COOCTBEHHbIE NHUCHMEHHBIE U YCTHbIE COOOILECHMUS,
00001mast OnoorndecKyro WH(PpOpMaIKi0 U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUWHBIN anmapaTt OMOJOTHUH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyO€KHBIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWONOTUH, (PYHKIIMOHAIBLHON
IPaMOTHOCTHU YeJI0BEKa /IS PelIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKphIBaTh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
BU/I, TOMYJISALNSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpHI) SBOJIOIUH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PAKTOPBHI,
DKOCHUCTEMA, TNPOJYIEHThI, KOHCYMEHTBHI, PEAYLEHThl, IEeNU  MUTaHUsi,
IKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYEeCKHE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsS DBOJIIOIMHU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtea K. M. bapa, uepenoBanus riaBHbBIX HampaBJE€HUH U
nyteit oo A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
OTIPENICIATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIAJEeTh METOAaMU HayYHOI'O0 NTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OTHMCAHWEe XUBBIX CUCTEM, IPOIICCCOB W SBJICHUM, OpPraHW3alus W TPOBEICHUC
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHE IMOJIYYCHHBIX
PE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJBI HA OCHOBAHUH MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHUOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOTreOleHO30B U DKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPHUCIIOCOOTIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IOTOKAa HYHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHWOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOTYYCHHBbIC 3HAHMS JUIsl OOBSACHEHHS] OMOJIOTUYECKUX
MIPOLECCOB U SIBIICHUM, U1l NMIPUHATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0POBBbS M 370POBbs
OKPY’KaIOUUX JI0JIei, COOTIO/ICHHUS] HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
MPUPOJIHON cpefie, NMOHUMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUMN
COBPEMEHHON OMOJIOTUU ISl PAlMOHAIBHOTO MPUPOIOIOIb30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]]a4l, COCTABISITH CXEMBI
MepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH TUTaHus );

yYMEHHUE BBIMONHATh J1a0OpAaTOpPHBIE U MPaKTHUYECKHUE padoThl, COOJIOAATH
npaBuiia Mpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYOBAHUEM;



YMEHHE KpPUTUYECKH OILIEHUBaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHUsA, BKIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAaHHS U3
pPa3IUYHBIX UCTOYHUKOB (CpPEICTBA MACCOBOM MH(pOpMaLMK, HAYYHO-TIOMYJISpHbIE
Marepualbl),  paccMaTpuBaThb  TJIOOAJTBHBIE  DKOJOTMYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (H)OPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIECHMS,
000011ast OMONOrMYecKyr0 UHPOPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB u Buabl gesiteJibHOCTH
Konrpos | Ilpakrnyec | (uupposbie) .
n/n TeM MPOrpaMmabl Bceero 00y4yaIIMXCcs ¢ yueToMm padouei
bHBIE KHe o0pa3oBaTe/ibHbI
NMporpaMMbl BOCIIUTAHUSA
padoThI padoThI € pecypchbl
OBpucTtuyeckas Oecena,
HalpaBJieHHasl Ha TOHUMaHUE
cnenupuKy OMOJIOTUH KaK HayKH,
0CO3HaHUsA €€ poJu B
(GbopMHUPOBAHUH PALIIOHATBHOTO
bu6moreka [IOK HAay4YHOI'O MBIIUIEHUS, CO3JaHUNA
Buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7 | TEIOCTHOTO MPEACTABICHUSI 00
f41c292 OKpY’KalollleM MUpE KaK O €IMHCTBE
MIPUPO/IbI, YeIoBeKa 1 oOlIecTBa, B
MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pPEIICHUN
npo0JieM COXpaHEeHHsI PUPOTHOTO
paBHOBECHS
bubmuorexa IIOK | Y4eOHBIN 1Uanor Ha HIOHUMAaHUE
JKuBble cucTeMbl U UX .
1 https://m.eds00.ru/7 | SMOIMOHAILHOTO BO3/ICHCTBUS
OpraHu3anus . .
f41c292 JKUBOU IIPUPOLBI U €€ LIEHHOCTH;
Pa3BuBatomye yueGHbIe CUTYaIUH,
BBISIBIISIFOLIIE TOTOBHOCTD K
. Bubnuoreka IJOK | COBMECTHOM TBOPYECKON
XUMHUYECKUH COCTaB U
8 1 https://m.edso0.ru/7 | J€ATENLHOCTH IPH CO3JAHUM

CTPOCHUC KIICTKN

f41c292

y‘Ie6HHX IMPOCKTOB, PCIICHUN
y‘Ie6HHX M MO3HABATCJIbHBIX 3aJa4,
BBINOJIHEHHH OHOJIOTHYSCKUX



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

AKCIEPUMEHTOB

X(I/I?:HGHG?[TCJIBHOCTI) KIICTKH

bubnnoreka LIOK
https://m.edsoo.ru/7

141c292

[TpoekTHBIE 321241 TIO TOTOBHOCTH
K COTPY/ZIHUYECTBY B IIpoIECcce
COBMECTHOTO BBITTOJTHEHHS
y4eOHBIX, TO3HABATEIILHBIX U
HCCIIEJ0BATENBCKUX 3a/a4,
YBOKUTEILHOTO OTHOIIICHHSI K
MHEHHIO OTIIIOHEHTOB TIPH
00CYXJIEHIH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COEPIKAHMUS;

Pa3smuoxenue u
WHIIMBHIYAIBHOE Pa3BUTHE
OpraHu3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/7

f41c292

OBpucTtuyeckas Oecena,
HampaBJieHass TOHUMaHUE CYITHOCTH
METOJIOB TIO3HAHHUS, UCTIOJIB3YEMBIX
B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH MCITOJIb30BaTh
MOJTydaeMbIe 3HAHMS JUTS aHATIU3a U
00BSICHEHUS SIBJICHUI
OKPY)KAOIIEro MUpa 1
MIPOUCXOIAIINX B HEM H3MCHCHHIH,
YMEHHE JIe)IaTh 000CHOBaHHbIE
3aKJIFOUCHUS Ha OCHOBE HAYYHBIX
(aKTOB U MMEIOIIUXCS TAHHBIX C
EJBIO TIOJYYCHUS JOCTOBEPHBIX
BBIBOJIOBHA

HacneacTBeHHOCTH U
HU3MCHYUBOCTL OpPraHu3MOB

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7

f41c292

[TpakTHKyM, TO3BOJISIONIHIA
MOHUMAHWUTh U PeaTn330BbIBAThH
MpaBmIIa 3I0POBOTO U OE30TaCHOTO
o0pa3a xu3HU (310pOBOE MHUTAHUE,
cOOI0ICHNE TUTUEHUYECKIX



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

[IpaBUJI U HOPM,
cOaaHCUPOBAaHHBIN PEXXUM 3aHATHI
U OT/BIXa, perysipHas puzndeckas
AKTUBHOCTb), OEpEkKHOTO,
OTBE€TCTBCHHOI'O 1 KOMIICTCHTHOTI'O
OTHOLICHUA K CO6CTBCHHOMy
$u3NYECKOMY U TICUXUYECKOMY
37I0pOBBIO; IOHU

Cenekuusi OpraHnu3MoB.

bu6mmoreka [IOK

becena, nanpaBieHHas Ha
(dhopMupOBaHHE IPakIaHCKOM
MTO3UIIMH 00yJaroNIerocs Kak
AKTHBHOTO ¥ OTBETCTBEHHOIO YJIEHA

3 https://m.edsoo.ru/7 .
OCHOBBI OMOTEXHOJIOTHH 416292 POCCHIACKOTO O0IIeCTBa; OCO3HAHKE
CBOUX KOHCTUTYITUOHHBIX ITPAB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA H
PaBOTOPSIIKaa
aJIeKBaTHAs OLIEHKA M3MCHSIOIUXCS
YCIIOBHIA; IPUHSATHE PEIICHHS
bu6mmoreka [IOK
(MHAMBUIYaTBHOE, B TPYIIIE) B
PezepBHoe Bpems 1 https://m.edsoo.ru/7 AMEHSIOLIXCS VOTOBISX Ha
£41c292 HuXeLy }
OCHOBaHHHU aHaJN3a OMOJIOTHUECKOM
uHpopmaruu
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue KosmuecTBo yacos DJIeKTPOHHbIE
Ne Buabl nesiteJibHOCTH
pasziesioB M TeM Kontpoabnsie | Ipakruu | (uudposbie) .
n/n Bceero 00y4yalIIMXCcs ¢ yueTom padouei
NMPOrpaMmblI padoThI ecKHue o0pa3zoBaTe/ibHbI
MporpaMMbl BOCIIUTAHHSA
padoTsI € pecypcsol
Jnanor, BBISBISIONTAMN
c(hopMUPOBaHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
bu6mmoreka [IOK
YPOBHIO Pa3BUTHS HAYKH H
DBOJIOITMOHHAS OUOJIOTHUS 9 1 https://m.edso0.ru/7 O BIECTECHHO Hha
TBEHHOW MPaKTUKH
f4lcc74 . p ’
OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM
MHUpe
[IpoekTHas 3agaua , HaIpaBICHHAS
Ha MMOHUMaHWE CYIITHOCTH METOOB
MMO3HAHMS, UCTIOJb3YEMBIX B
€CTECTBEHHBIX HAayKaX,
CITOCOOHOCTH UCIOJIB30BaTh
MOJTy4aeMble 3HAHUS JUTsl aHAIM3a U
bubnuorexa [JOK N
Bo3HukHOBEeHHE 1 O0OBSICHCHUS SIBJICHUI
9 0.5 https://m.edsoo.ru/7

Pa3BUTUC )KU3HU HA 3emie

f4lcc74

OKpYKaIoIllero MUpa 1
MPOMCXOISIINX B HEM H3MEHCHHUIH,
YMEHHE JiesiaTh 000CHOBaHHbIE
3aKJIFOYEHUS] HA OCHOBE HaYUHBIX
(haKkTOB U UMEIOIIUXCS TAHHBIX C
LEJIbIO MOTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;



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

Opraau3msl U
OKpYIKaroImas cpeaa

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4lcc74

OBpucrtuyeckas Oecena,
HaIpaBlieHasl TOHUMAaHUE CYITHOCTH
METO/IOB TIO3HAHHUS, UCTIOJIB3YEMBIX
B €CTECTBEHHBIX HAayKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh
MOJTydaeMbIe 3HAHUS JUTSI aHATN3a U
00BSICHECHUS SIBJICHUI
OKPY)KAOIIIET0 MHUpa U
MIPOUCXOIAIINX B HEM H3MCHCHHIA,
yMEHUE JieNIaTh 000CHOBaHHBIE
3aKJTFOUEHUST Ha OCHOBE HAYYHBIX
(aKTOB ¥ MMEIOIINUXCS JTAHHBIX C
EJTBIO TIOJYYICHHSI TOCTOBEPHBIX
BBIBOJIOBHA

CooOmrecTBa 1
KOJIOTUYECKUE CUCTEMBI

bu6moreka [IOK
https://m.edsoo.ru/7
f4lcc74

[IpakTuKyM, BBISBIISIIOLIMNA
CIIOCOOHOCTH UCTOIb30BATh
nproOpeTaeMble MPU U3yUEHUU
OMOJIOTHH 3HAHUS U YMEHHUS TIPU
pelieHuy IpooiieM, CBS3aHHBIX C
paroHaIbHbIM
PUPOIOTIOIHE30BAHUEM

PesepBHOE Bpems

bubnuorexa [JOK
https://m.edsoo.ru/7

f4lcc74

aJICKBaTHAs OLICHKA U3MCHSIOLIUXCS
YCIIOBHIA; IPUHATHE PEIICHHS
(MHIUMBHlyalbHOE, B TPYIINE) B
U3MEHSIOIIMXCS YCIOBHSIX HA
OCHOBAHMHU aHaJIN3a OMOJIOTMUECKOM
uHpopMaLuu

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

2.5



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoabnbie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
9 [IpaxTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHNe PA3TMYHBIX METOJIOB MPHU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsbl, MPOLECCHl U UX 1 bubnuoreka [IOK
HU3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u 1 bubmuorexa [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SIIKH. TOCTAB H CIPOCSHHE DETKOB https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
6 «M3ydeHne KaTaTUTHIECKON aKTHBHOCTH 1 0.5 bubmmorexa [JOK
i ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl WK
KaTaJias3bl)»
bu6mmoreka [JOK
7 I 1
YriteBozeL. Jlurm et https://m.edso0.ru/863e6870
8 Hyxneunnossie kucnotsel. AT® 1 bubmorexa LIOK

https://m.edso0.ru/863e6d5¢c



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

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

o Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1eJI0CTHAs )KUBas CHCTEMa
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «M3yueHue bubnuorexa [JOK
11 CTPOCHHS KJIETOK PACTCHUM, KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpu0OB 1 OaKTEepUil M0 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpeTapaTax U X OTIHCAHUEC)
bubmmoreka [{OK
12 OOMEH BeIIeCTB KT META00MHM3M https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 Potocitnres. XemocHires https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 duepreTicckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KICTKHU. JleIeHne KIeTKH.
Muros. JlabopaTopHas padora Ne 3
15 «HaOmronenrne MuTO3a B KJIETKaX KOHUYUKA 0.5 bubmmorexa ITOK
https://m.edsoo.ru/863e7dc4
KOpeIIKa JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubmuoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsnus — OMocHHTE3 Oelika Eubmorexa OK
https://m.eds00.ru/863e796e
bubnuoreka [JOK
18 Heknetounsie popmbl :KkU3HH — BUPYCHI httos://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
20 Meiio3 bu6mmoreka [JOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHast padora Ne

bubmmoreka [{OK

21 4 «M3ydyeHue cTpoeHus NOJIOBBIX KJIETOK Ha 05 https://m.edso0.ru/863e81b6
rOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brbamorexa [OK

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

23 I'eHeTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubnnorexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTEAOBAHUS IPU3HAKOB. bubmuorexa [JOK
MoHoTHOPHIHOE CKPEITUBAHKE https://m.eds00.ru/863e8878

o5 JuruGpuHoe ckpeniuBanue. 3akoH bubnuoreka [IOK
HE3aBHCHMOI'O HACJIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.

Jlaboparopnas pabota Ne 5 «3yueHue
26 pesanI)DTaTI())B MOpHOFI/I6pI/II[HOFO Zq 0.5 bubmorexa IOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MUKpPOIIPENapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKkoB, bubnuoreka [JOK
CLEIUIEHHEIX C IOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
n3MeHuuBOCTb. JlaboparopHas padota Ne 6.

28 N3ydenne MmoauduKamoHHON 0.5 bubmnorexa [IOK

https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHUE BaPHAIIHIOHHOTO
psila ¥ BapuallMOHHOW KPUBOWD)
HacnencrsenHas ”3MEHYMBOCTD.
29 JIaGopatopHas pabota Ne 7. «AHanu3 0.5 bubmorexa LIOK

MyTalui y [po30¢Hiibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MHUKpOIpernapaTax»

bubmuoreka [JOK
30 Penetitia uenopexa 1 https://m.edsocI)_.[ ru/863e8d78
PesepBHEIil ypok. O000IICHHE IO TEME
31 «HaciaencTBeHHOCTh U U3MEHUYHBOCTD 1
OpPraHU3MOB»
bubmmoreka [{OK
32 Cenexiuis kak Hayka i poLece L https:// m.edsocl)_.[ ru/863e9214
33 MeTo1ibl ¥ JOCTUKEHHUSI CEICKIIUHA PACTEHUI 1 bubmmoreka [{OK
M >KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHonorus kak oTpaciabs NpOU3BOJICTBA 1 bubmorexa [TOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyomnio A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkunonepHoe o6mectBo «3naTenbcTBo
«IIpocBenieHue»

* buosnorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Ilon pen. [laceunuka B.B., Akinmonepnoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

MeToauueckue mocoous, TaOIUIIbI, CXEMBI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

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



