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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 LEJEe, COJEpKaHMsl, pe3yJbTaTOB OOYyYEeHHS 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 6MOIOTUH, €€ 3HAUeHUH B MMO3HAHUU KMUBOUM MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUus, BOCIHUTAHHS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo Ouomormm (10 kmacc, 0a30BBI ypOBEHB) peaM30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS HANPABICHHOCTh HAa PAa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsifly ¢ U3yd4eHHEM OOIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM JKU3HU ISl pELICHUS NMPUKIAJHBIX 3a]a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSHUSL XO3SMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSHHE MPUPOJIHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mpenanonaraer (GopMuUpoBaHHE Yy  OOydaroUIuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00oOUIaeT 3HaHUSA O KUBOM mpupone, e
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMYECKOI0 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 6uonorun o0ecrneynBaeT yCJIOBUS It (OPMUPOBAHUS
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 MONOXXEHUA O NpeAHA3HAYEHHH Y4YeOHOro 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
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPa3HOrO0 MONIXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpaKkTUueckoil aestenbHocTH. Oco0oe MecTo B 3TOW cHUCTEeME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUYU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

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

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OMOJOTUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >XUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OWOJIOTHH;

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 OTHOIICHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPUOOPETEHHBIX 3HAHUM U YMEHUM B IMIOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

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



JI1s u3yuenus OMoOIOTUM Ha 0A30BOM YPOBHE CPEJIHETO 00IIero 00pa3oBaHuUs
otBoauTcs B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPYyKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonoruueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pudo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonormueckne ¢yHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — mpuMep B3auMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

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

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lodyaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHIPHUH, IIACTUJIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbId HeHTp kieTku. CTpoeHue sjpa: siaepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoeHne MoOIeKyIIbI



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE Jid MPOBEACHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Neo 2. «J3ydyeHue cTpoeHHs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL (QHEPreTUYeCKui OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBas (¢a3bl (GoTocuHTe3a. Peakuun
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAaUeHHEe XeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunpoBanue. Db dexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacTeHul, >KMBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konbuos, /. . UBanosckuii, K. A. Tumups3zes.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbM nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiu >KU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOTMUECKME OCHOBBI PA3MHOXKEHUA W  HWHJIMBUIYAJIbHOTO  pPa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl 6ecmnosoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cranun Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacteHmii. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAIUU Pa3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kineTku Oaxkrepuit», «CTpoeHHE TIOJIOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENapaThI «CrniepmMaTo301 bl
MJIEKOTTUTAIOMIETO», «SMIeKIeTka MIIEKONUTAromero», «Kapuoknue3 B KIeTKax
KOpEIIKAa JyKa», MarHUTHAas MOJENb-allUIuKanus «J/lenenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus passutus reHetuku. Posb nmuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yncrotel ramer. [1oy1HOE ¥ HEMMOJTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacnenpoBanwe mpuszHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omoramMeTrHele W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHON U3MEHUYMBOCTH. BapualimoHHbI psif 1 BapualluOHHAS KPUBas.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacieACTBEHHOCTh U U3BMEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKH U JI€UCHUS T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

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

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIUBaAHUSY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY, «MonudukannonHas u3MeHUYHBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (Hopma, myTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHE U aHalu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpoucCX0XkAeHUs JOMAIIHUX >KUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellUBaHHE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexkomOuHaHTHOM JIHK wu TpaHcreHHBIX opraHu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «PadoTer akagemuka M. ®@. MBaHoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO ILIEHTPA)».

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBimuBarlOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOEHHMsI  OOydarolMMHUCS IpOrpaMM  CpelHEro oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAMM K OOYy4YeHHWIO  OHWOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX ILEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCSI PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JInyHOCTHBIC pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» I0CTUraroTCs B
€IUHCTBE YYCOHOM W BOCIHTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBHUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUSA, CAaMOBOCIUTAHHUS M
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TO3UIHUM JIMYHOCTH, IATPHUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAIKY, YEJIOBEKY TPYJa U CTAPIIEMYy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OCPEXKHOTO OTHOILICHUS K KYJIbTYPHOMY HACICIUI0 U
TpaJIuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomaorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX



TPaJAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITAa M OMbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allui OCHOBHBIX HAIPaBICHUUN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4e€OHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COIMATBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIEHWS] K MHEHHUIO ONIMOHEHTOB TMpU OOCYKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOABL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHWMAaHUS 3HAUYCHHUS OWOJOTMM B TO3HAHUHU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MNPUHATUA LEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaguLUusMU HaponoB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

ITIOHMMAaHUE 3MOLUOHAIBHOTO BO3ICUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTHY;

5) ¢pusnyeckoro BOCHUTAHUSA, (POPMHUPOBAHMUS KYJIbTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIArONMOJYYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHUE, COOJIIOJCHUWE TUTHEHUYECKUX TpaBUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBBIO;

NMOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAMBUIYAJIbHOTO W  KOJJIEKTUBHOIO
0€301acHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0JI00HE;

FOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOM U COUHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccnoHanbHON ASATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccuu ©  peaau30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHHUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKA WX BO3MOXHBIX IOCICIACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ATBPHOTO XapaKTepa SKOJIOTUYECKHUX MpoOJIeM U MyTell ux
pelIeHuS;



CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MNpPU HU3YYEHUH OHOJIOTUH
3HaHUST M YMEHUS TIPU pEUICHUH TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MPUPOJIONONIB30BaHUEM  (COOMIOJICHHE  TMpaBWJ  TOBEACHUS B  IPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
IKOCUCTEM, Orocdepnl);

AKTUBHOE HENPUATHE JIEUCTBUH, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Ccpejie, YMEHHE MPOrHO3MPOBATH HEOIArONMpPUSITHBIE 3KOJOTHYECKUE
MOCJICICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OfbITa NesTEebHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON JAEATETLHOCTH DKOJIOTUYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAloIleM MHpE Kak O €JIMHCTBE MPHUPOAbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHWM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH Mpodsiem
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemiaTh  pPecypcHble  NPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PANMOHAIBLHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIEHUSI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOyYarOIMXCs, (OPMHUPYEMO
MIPU U3YUYEHUU OUOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydYaeMble 3HAHUS Ui aHald3a |
OOBSICHEHUS SIBIICHUM OKPYXAIOIIEr0 MUpPAa U MPOUCXOASIIUX B HEM HM3MEHEHHU,



yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOH JESITEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT HUHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oOBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YIbTAaTbhl OCBOCHUSI yqe6H0r0 npeamMeTa «buonorus»
BKIIFOYAKOT: 3HAYUMBIC [JIA (bOpMI/IpOBaHI/IH MHUPOBO33PCHUA 06yan-OIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBIe IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCTIOJIb3YCMbBIX B CCTCCTBCHHBIX HayKaxX (BGIIIGCTBO, OHCPpIUsA, ABJIICHUC, ITPOUCCC,
CHUCTCMA, HaquBIﬁ (1)aKT, MMpUHOUII, TUIIOTC3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpHU,
HCCIICI0BAaHUC, Ha6JI}0,Z[eHI/I€, N3MCPCHUC, OKCIICPUMCHT )41 z[pyrHX),
YHUBCPCAJIBHLBIC y‘IC6HBIC I[GﬁCTBPIH (HOSH&B&TGHLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH H  COLMATBHOH KOMIIETCHIIMH OOYYalOIIMXCs, CIOCOOHOCTh
oOyJaronuxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHUYECKHE 3HAHWUS M  yHHBEpCajlbHble ydeOHBIE JEHCTBUS B
ITO03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHSI IPOTPAMMbI CPEIHETO OOIIETro
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMU:

1) 6a30BbIe JOTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JOTHYECKOTO MBIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHMSI, KiIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAessaTh IEJNH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;

KCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS JJI1 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOBI;



CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B PAcCMATPHUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSX peajbHOrO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHUA:

BJIa/ICTh HABBIKAMU Y4COHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEpPIpETalnd, MPeoOpPa30BaHUI0O M TPUMEHEHUI0 B YYEeOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YICOHBIX M COI[MABHBIX TPOSKTOB;

dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7adyd B 00pa30BaTEIbHOM
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBJIATH TPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE€ pEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPOPECCUOHABHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;



BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW IJUTepaTtype, OHOJOTHYECKHX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
UHGOPMAIUIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIESCKH OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCMOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Oouonornyeckoil uH(OpMalNUEW: TPUMEHSATh XHUMHUUYECKHe, (U3UUYECKUue U
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajeHue YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMU J1€CTBUSAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTEJIBHO BBIMOJHEHUS MpeasaracMou
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYaTh KOH(QIUKTHI U BECTH MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIAaraTh CBOI TOYKY 3PEHHUS C HCIOIb30BAHHEM
SA3BIKOBBIX CPEJICTB.



2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOCHCTBUS NP PEIICHUN yueOHOM 3a71auH;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojd C y4€TOM MHEHMM YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS [UJIs BBISBIICHUS MpPOOJIieM M UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

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

CaMOCTOSITEJIbHO OCYUIECTBIIATH MO3HABATEIIBHYIO NI€SITENbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEAIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJaJ€Th HaBbIKAMU  IIO3HABAaTEIbHOM  pedieKkcuu Kak  OCO3HaHHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTHX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTaTthl ocBoeHus mporpamMmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueOHoro npeamera «buosorus»
HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUSX, a TaKKe B peabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpeameTHbIe
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Klacce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATIBLHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTMYECKMX TEPMUHOB WU TIOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BEIECTB W TPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIMS ), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, UEHTpajbHasg JOorMa MOJEKYJsipHON Ouonorum), 3akoHsl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u



MIPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CHCTEM, IMPOLECCOB U SBJICHUW, OPraHU3alMs U IMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TOJYYCHHBIX
pe3yJIbTaTOB, HUCMOJIb30BAHHBIX HAYYHBIX MOHSITUWA, TEOPUU U 3aKOHOB, YMEHHUE
JIeTIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX W MHOTOKIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBpPAICHUS dHEPTUU B KJETKe, (OTOCUHTERA,
IJIACTUYECKOTO0 W DHEPreTUYeckoro oOMEHa, XEeMOCHHTE3a, MHUTO03a, Meho3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHMS, WHIWBUAYAJIbHOIO Pa3BUTUSl OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH IMOJYYEHHBIE 3HAHUS JJISi OOBSICHEHHS OWOJIOTHYECKHX
MPOIIECCOB U SIBJICHUH, JJIsl IPUHATHUS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOM
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOETO 370pOBbS U 3JI0POBbSI
OKPY>KAIOITUX JIHOJIeH, COOJIIOICHUSI HOPM T'PAaMOTHOTO MOBEACHHUS B OKPYIKAIOIICH
OPUPOJHON cpelle, MOHHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHIM
COBPEMEHHOM ouosoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIONIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TEHETUYECKHE 3aJauyd Ha MOHO- H
IUTHOPUAHOE CKpEIIMBAaHUE, CILEIJIEHHOE HACleOBaHUE, COCTAaBISATh CXEMbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKH OIICHHUBATh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MEJIULINHE, OMOTEXHOJIOTUY;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHbIE W YCTHBIE COOOIIEHUS,
00001mast OnoorMdecKyro WH(PpOpMaII0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Kjacce TOMKHbBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUU O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-



HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUMCKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKa JJI pEUICHUS )KU3HEHHBIX 3a/1ay;

YMEHHE PACKpbIBaTh COJAEPKaHHE OMOJOTHMYECKHX TEPMHUHOB W TMOHATHM:
BU/I, TOMYJISALINSI, TeHODOH, PBOIIOLHUS, ABMKYIINE CUIIBI ((haKTOpHI) SBOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PaKTOPBHI,
DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBHI, pPEAYLUEHThl, €U I[UTAHUS,
9KOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYEeCKHEe TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoasimeBoro cxoncrea K. M. bapa, depenoBanusi rjiaBHBIX HampaBiICHUN U
nyteil sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTPENICNATh TPAHUIIBI UX MPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHHE BIAJEeTh METOAaMHU HayYHOI'O0 NO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHHUE >KUBBIX CHUCTEM, MPOLIECCOB W SBJICHUM, OpraHu3aiusi U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEJIWYMHAMHU, OOBSCHEHUE IMOJIYYCHHBIX
PE3yNIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUH, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BEIBOJbBI HA OCHOBAHUU ITOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyILEHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IOTOKAa JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl NMIPUHATUSA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0POBbS M 370POBbs
OKPY’KaIoILKX JII0/IeH, COOIOCHHSI HOPM IPaMOTHOTO MOBEJICHUS B OKpY Karolei
OPUPOJTHOM cpelie, MOHUMaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHON OMOJIOTUH ISl PAllMOHAIIBHOTO MPUPOI0I0Ib30BAHUS;

yYMEHHE pemiaTh dJeMEHTapHbIE OMOJIOTUYECKUE 3a]]a4l, COCTABISITH CXEMBI
MEepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaxX (LIEMH MUTaHUs );

YMEHUE BBIMIOJHATh J1aOOpAaTOpHBIE W MpaKTUYECKue padoThl, COOII0IAThH
nmpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh U HWHTEPIPETUPOBATH HH(POPMALIHIO
OMOJIOTUYECKOTO  COJAEP)KaHUsA, BKIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAaHMUS U3



pa3IMYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMaALUU, HAYYHO-TIOMYJISIpHbIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJTBHBIE  DKOJOTMYECKUE  IPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO NO3ULHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
000011ass Ononornyeckyro UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 4 1
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
2 JKuBBIe cCCTEMBI M IX OpraHu3aIus 2 bubmorexa [TOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 16 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 K 12
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 10 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 16 5 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 6 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 2
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 0 5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 buonorus B cucteme Hayk 2 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHUe Pa3TUIHBIX 2 1 bubmorexa [TOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0OBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 5 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 5 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 2 htts://m.eds0.ru/8636b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 5 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm 2 https://m.eds00.ru/863e6870
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bubmuoreka [JOK

8 Hylentonsie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bI U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune d3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpEapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHiTes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KISTKU. [lenenue
KJIeTkH. MuTo3. JlaboparopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpEeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites beria https://m.edso0.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — bubnuorexa [IOK
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BUPYCBI

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

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
JlurnOpuHoe CKpeIuBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota Ne
26 5 «3yueHue pe3ynbpTaToB bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK
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IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuyuBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

08 pabora Ne 6. N3yucHwue ) bubnmoreka [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHast “BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. «AHanu3 ) bubnuorexa [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHKpOIIpenapaTax»

bu6moreka [IOK

30 Peneriia ueropexa 2 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO

31 teMme «HacnencTrBeHHOCTh U 2
W3MEHUYUBOCTbh OPraHU3MOBY

bu6mmoreka [IOK

32 (CeneKUILA KaK HayKa i MpoLece 2 https://m.edso0.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIIMU 5 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

35 [IpomexyTouHas aTTecTanus 1
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A obygarommxcs 11 kiraccoB

noc.HoBokymcekuii 2023



HOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma  cocraBieHa Ha  ocHoBe  DenmepambHOTO  KOMIIOHEHTA
l'ocynapcTBeHHOTO CTaHAapTa cpenHero (mosHoro) oOmero oOpasoBanusi, IlpumepHoii
MpPOrpaMMbl  CpefHero (MOJIHOTO) oOmero oOpa3oBanus. ba3zoBeiii  ypoBeHb. (COOpHHK
HOPMATHBHBIX JOKYMEHTOB. buonorus. @enepanbHblii KOMIIOHEHT TOCYJapCTBEHHOTO
crarnapra. [IpumepHbie nporpamMmel o o6monorun. - M.: JIpoda, 2004). Taxxke HCIOIH30BaHBI
[Iporpammbl asiss 0011€00pa30BATENBHBIX YUPEKACHUN K KOMIUIEKTY YY€OHHMKOB, CO3JaHHBIX
noxa pykoBoactBoM B. B.Ilaceunuka (aBTop-coctaBurens I'. M. IManbnseBa - M: [Ipoda, 2010
r.); [Iporpamma asst oOmieoOpazoBaTeabHbIX LIKOJ, TMMHA3UM, nieeB buonorus 5-11 xi. - M:
Hpoda, 2001 (aBrop B.B. IlaceyHHMK) MOJHOCTBIO OTpaXkalONIMX cojiepkanue [IpuMepHoi
MPOrPaMMBI, C JIOTIOJHEHHSIMH, HE TMPEBBIMIAIONUMU TPEOOBAaHUH K YPOBHIO TOJITOTOBKHU
yUaImxcs.

3a ocHOBY paboueil mporpamMMbl B3siTa Tporpamma yis oOIeoOpa3oBaTeNbHBIX IIKOJ,
ruMHa3uii, JmneeB  (aBtop Ilaceunuk  B.B.), pexkomenmoBanHas JlemaprameHTOM
00pa3oBaTeNIbHBIX MPOTpaMM U CTaHAAPTOB OOIIEro 0O0pa30BaHUS MUHUCTEPCTBA 0Opa30BaHUS
P®, onybnukoBanHas wusnarenbctBoM «poda» B 2002 roxy (ctp. 171). Ilpu coctaBienuun
paboueld MPOTpaMMbl HCTIOIB30BAMCh MeToaudeckue pexkomenmanuu T. A. KoszmoBoit mo
ucnonp3oBannio yueOHnka A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka «OO6mast
ouonorms. 10 — 11 xiacce»y, JomymeHHoe MuHucTepcTBOM o0OpazoBanuss PO wu
OTNyOJIMKOBaHHBIE U3/1aTeILCTBOM «/[poda» B 2013 romy.

Burosnorus xak y4eOHBIIN peIMET - HEOTheMJIeMasi COCTaBHAs YacTh €CTECTBEHHOHAYYHOTO
oOpa3oBaHusi Ha BCeX CTymeHsX oOydeHus. Kak oIuH ¥3 BaXHBIX KOMIIOHEHTOB
oOpazoBaTenbHO oOnactu «EcTecTBO3HaHME» OHOJOTUS BHOCUT 3HAUUTENbHBIA BKIAJ B
JOCTIDKCHHE IIeNiel 001iero oopa3oBaHusi, 00ecredynBas OCBOCHHE yJalIUMUCS OCHOB y4EOHBIX
JUCLMIUIMH, Pa3BUTHE WHTEIUIEKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH, (opMUpOBaHUE
HAayYHOTO MHPOBO33PEHUS U IEHHOCTHBIX OPUEHTAIIUH.

ba3oBbIil ypoBeHb CTaHAapTa OPUEHTHPOBAH Ha (HOPMHUPOBAHHUE OOIIEH OHOJOTHYECKON
TPAaMOTHOCTH M Hay4YHOT'O MHUPOBO33peHus ydamuxcs. M3ydenue kypca «buomorus» B 10 — 11
KJlaccax Ha 0a30BOM ypOBHE OCHOBBIBAETCS HAa 3HAHUSX, IMOJYYCHHBIX yYalIUMHCS B OCHOBHOM
IIKoJIe, W HampaBleHO Ha (OPMUPOBAHHE E€CTECTBEHHOHAyYHOTO  MHPOBO33pPEHUS,
HKOJIOTHYECKOTO MBIIUICHUSI M 3J0pOBOro oOpa3a >KM3HM, HAa BOCHHTaHHE OEpeKHOTO
OTHONICHHUSI K OKpyxkawmel cpene. VMeHHO mo3ToMy, Hapsay C  OCBOCHHEM
001eOUOIOTHYECKUX TEOPUH, U3YUEHHEM CTPOEHUS OMOJIOTMYECKUX CHUCTEM Pa3HOro paHra u
CYIIHOCTH OCHOBHBIX OMOJIOTHYECKHX MPOLIECCOB, B MPOrpaMMe YAEJICHO Cephe3HOE BHUMAHHE
BO3MOHOCTH HCIIOJIb30BaHUS TOJTYYEHHBIX 3HAHUN B TOBCEIHEBHOM KM3HU JUIS PELICHHS
MIPUKJIAIHBIX 3a]1a4.

Ha u3ydenue Ouonoruu Ha 6a30BOM YpOBHE OTBOAUTHCA 69 4acoB, B TOM uucie 35 yacoB
B 10 xacce u 34 yaca B 11 knacce. M3 mKOIbHOTO KOMIOHEHTa Y4eOHOTO MJIaHA HA U3yYEHUE
Oouonoruu no0aBiseTCsl JOMOJHUTEIBHO 69 uacoB. B cBsizu ¢ 3TuM o0O0mee uyucio 4yacoB (B
paboueii nmporpamme) ctaHoBUTCs 138.

B »TOM ciydae ymcno yacoB, OTBOAMMOE Ha K&Kyl TeMy, yBenuuuBaercs. Hammuue
JIOTIOTHUTEIBHBIX YacOB JaeT BO3MOXKHOCTh YIETUTHh OOJbIEe BHUMAHHUS CIOXKHBIM TEMaM,
MOJITOTOBUTH KOHTPOJIBHO-00001Iat0Ie YPOKH, OPraHU30BaTh IKCKYPCHU, HMPOBECTU OOJIbIIIE
nabopaToOpHBIX M TPAKTHUECKUX pPadOT, a TakKe OTBOAMUTCA BpeMsl Ais 0000IIeHus u
MOBTOPEHUSI M3YYEHHOTO MaTepHana.

N3ydeHnne GMonorum Ha CTYNEHH CpeAHero (MOJIHOTO) oOmiero o0pa3oBaHus B cTapiien
HIKOJIe Ha 6a30BOM YpOBHE HANPaBJIEHO HA IOCTHKEHHE CIEAYIOIIUX LENei:



Henun 1 3a1a4u U3ydYeHUs1 Kypca:

OcBoeHue 3HAHHUNA O OMOJIOTHYECKUX CUCTeMax (KJIETKa, OPraHu3M); UCTOPHH Pa3BUTHS
COBPEMEHHBIX IPEICTABICHUM O KUBOM MPUPOJIE; BBIAAIOLINXCA OTKPBITHIX B OMOJIOTMYECKON
HayKe; PO OHMOJOTHYECKOH HAayKH B (OPMHPOBAHHMU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA; METOAaX HAYYHOT'O IO3HAHMSL.

Pa3BuTHe Mo3HABATENBHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TIPOIIECCE M3YUEHUS BBIAAIONINXCS TOCTH)KEHUH OMOJIOTHH, BOMICAIINX B OOIIEYETIOBEYECKYIO
KYJIbTYpPY; CJIOKHBIX M IPOTHUBOPEYMBBIX IYTEH pa3BUTUS COBPEMEHHBIX HAYUHBIX B3IJISJIOB,
uaeH, Teopuil, KOHUENIMMI, pa3IuYHbIX TMIIOTE3 B X0Ji¢ pabOThl C pa3IMYHBIMU UCTOYHUKAMU
uHpOpManuu.

Bocnutanue  yOeXIEHHOCTH B BO3MOXHOCTM  IO3HAHMSI  JKMBOM  IPUPOJIBL,
HEO0OXO0IMMOCTH OEpe’KHOr0 OTHOIIEHUS K MPUPOJIHON cpene, COOCTBEHHOMY 310POBbIO;
YBa)KEHHsI K MHEHHIO OIIIOHEHTAa IIPU 00CYKICHUH OMOJIOTUYECKUX MPOOIIeM;

Hcnonp3oBanne mpuoOpETEHHBIX 3HAHUN M YMEHUI B TIOBCEJHEBHOM KU3HU JIJIs1 OLIEHKH
IIOCJIEACTBUM CBOEM NEATEIBHOCTH IO OTHOLIECHHIO K OKPYXKAloLEH Cpele, 3J0POBBI0 JIPYrux
JMOJe M COOCTBEHHOMY 3[0pOBBIO; OOOCHOBaHHMS M COONIOAEHUS Mep NpodUIaKTUKU
3a00JIeBaHUM, PAaBUJI IOBEJICHUS B PUPOJIE.

HopmaTtuBHo-npaBoBasi 0a3a Kypca

» 3akon "OO0 oOpazoBanuu" cT.9, m.2

» @enepanbHbi  KOMIOHEHT ['OCymapcTBEHHOTO cTaHiapTa oOmero o0Opa3oBaHUS.
buonorus.  (mpukaz MunuctepctBa oOpazoBanuss Poccun «OO6  yTBepKIAeHUU
(denepanbHOrO KOMIIOHEHTa TOCYAAPCTBEHHBIX CTaHJApTOB HaudajibHOro OOIIero,
OCHOBHOTO 0011ero u cpeanero (moyiHoro) oomero obpaszoBanus» ot 05.03.2004 1. Ne
1089)

» Ilporpamma i 001e00pa30oBaTEBHBIX YUPESIKICHUH K KOMIUICKTY Y4YCOHUKOB,

co3maHHbIX no pykoBoacTBoMm B.B.Ilaceunuka (aBTop-coctaButens .M. Ilanpasera -
M: dpoda,20101.);

OcHoBHbIE TPeOOBAHHS K YPOBHIO MOATOTOBKH ydyammxcst 11 kiacca.
JInYHOCTHBIE pPe3yabTAThI:

3HaHWE OCHOBHBIX TPUHIIUIIOB M MPABHJ OTHOINCHUS K J>KMBOH IPHPOJIEC, OCHOB
3JI0POBOr0 00pa3a XKU3HU U 3J0POBbeCOEPEraroIuX TEXHOJIOTHIA,

Peanuzanus ycTaHOBOK 3710pOBOTO 00pa3a ,H3HH,

ChopMHUPOBAHHOCTH IO3HABATEIBHBIX MHTEPECOB W MOTHBOB, HAIpPaBJICHHBIX Ha
W3yUYEHHE JKMBOW NPUPOIbI; WHTCIUICKTYaIbHBIX YMEHHI (JI0Ka3bIBaTh, CTPOUTH PACCYKICHHS,
aHAJIM3UPOBATh, CPABHUBATH, JICNATh BBIBOJBI M T.J.); 3CTETHYECKOIO OTHOIICHHS K KHUBBIM
00BEKTaM.

MeTtanpeaMeTHbIe pe3yJibTAThI:

OBnazsieHne COCTaBMISIOUIUMH HCCIEA0BATEIbCKON M MPOEKTHOM AeATeNbHOCTh, BKIIOYAs
YMEHHsI BHJIETh MPOOJIeMy, CTaBUTh BOIPOCHI, BBIABUTaTh TUIIOTE3bl, JaBaTh OTMpeIeTeHUs
MOHATHAM, KIAacCU(PHUIIMPOBaTh, HAOIIOAATh, NMPOBOAUTH AKCIEPUMEHTHI, JENaTh BBIBOIBI U
3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepuai, 0ObIACHATh, JOKa3bIBaTh, 3AIUIATH CBOU UJICH,

YMmenue paboTaTh ¢ pa3HbIMU HCTOYHUKAMU OHOJOTHYECKON HHQOpMAIMH: HAXOIUTh
OMONOTHYECKYI0 HH(OPMALMIO B Pa3TUYHBIX HCTOYHUKAX (TEKCTe Y4YeOHHMKA, HAy4YHO-
MOMYJISIPHON JTUTEeparype, OMOJOTMYECKUX CIIOBapsiX W CIPAaBOYHMKAX), AHAIU3UPOBATH U
OIICHUBATh WH(OPMAIINIO, TPEOOPA30BLIBATH HHPOPMAIIHIO M3 OTHUX (OPM B IPYTYIO;

CriocoOHOCTh BBIOMpPATh IENEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOUX JCUCTBUSX U
MOCTYIKaX [0 OTHOIICHUIO K KUBOH MPUPOJIE, 3I0POBBIO CBOEMY U OKPYKAIOIIIUX;



YMeHue aJeKkBaTHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA I JAUCKYCCUM M apryMEHTaluu

CBOCH IO3ULIMHU, CPABHUBATH Pa3HbIC TOYKU 3pPEHUS, apryMEHTHUPOBAThb CBOK TOYKY 3PECHMA,
OTCTaMBAaTh CBOXO IO3ULIMIO.

IIpeameTHbIe pe3yabTAThI:

1)B no3HaBaTe/IbHOW (MHTEJLUIEKTYaIbHOI1) chepe:

BBIJICJICHHUE CYIIECTBEHHBIX TPU3HAKOB OWOJIOTHYECKUX OOBEKTOB (OTIIMYUTEIBHBIX
MPU3HAKOB JKUBBIX OPIaHU3MOB; KJIETOK U OPraHU3MOB PACTEHHH, JKUBOTHBIX, TPHOOB U
OakTepwuii; OpraHu3Ma 4eJOBeKa; BUIOB, IKOCUCTEM; OHocdepsl) u mpoueccoB ( oOMeH
BEIIECTB U MPEBpallleHNe SHEPTHH, TUTAHNE, IbIXaHHUE, BBIJICIICHUE, TPAHCIIOPT BEIECTB,
POCT, pa3BUTHE, PA3MHOKEHHUE, PEryJSIHs KU3HEACATEIIbHOCTH OPraHu3Ma; KpyroBOPOT
BEIIECCTB U MPEBPAIICHUE SHEPTHH B IKOCUCTEMAX);

MIPUBEJICHUE JOKA3aTeNbCTB (apryMEHTAIMs) POJCTBA YENOBEKA C MIICKOTHTAIOIINMHU
KUBOTHBIMH; B3aMMOCBSI3U UEJIOBEKAa W OKPYKAIOMIEH Cpelbl; 3aBUCUMOCTH 3JI0OPOBbS
YeJIOBEKa OT COCTOSIHUSI OKpY)Karollleld cpelibl; HEOOXOAMMOCTH 3alllUThl OKpYXKarolien
cpenbl; coOmrojieHue Mep MpoUIAKTUKH 3a00JIEBaHUM , BBI3BIBAEMBIX PACTCHHUSIMU,
KUBOTHBIMH, OakTepusiMy, IrpubamMu U BUpYycaMu, TpaBMarusma, crpeccos, BUY-
WHQEKINH, BPEAHBIX MPUBBIYECK, HAPYIICHUS OCAHKH, 3pEHHS, CIyXa, WH(QEKIIMOHHBIX
MPOCTYAHBIX 3a00JI€BaHUI;

KiIaccuuKamuss — ONpeelieHHe TNPUHAUIKHOCTH OHOJOTHYECKHX OOBEKTOB K
OTIPE/ICIICHHON CUCTEMATHUECKOU TPyYIITIE;

O0OBSICHEHHE POJIM OWOJIOTHU B TPAKTUUYECKOW EATETHLHOCTH JIIOJIEH; MEeCTa W POJIH
9eloBeKa B MPUPOJE; POJICTBA, OOUTHOCTH TPOMCXOXKICHUS W DBOJIONNH PACTCHUH M
KUBOTHBIX ( HA TPUMEpPE COIMOCTABICHUS OTACNBHBIX TPYII); POJU Pa3THIHBIX
OpraHM3MOB B JKM3HU UYEJIOBEKa; 3HAUYE€HUE OHOJIOTUYECKOTO pa3HOOOpazus Uit
COXpaHeHHus Ouocdepbl; MEXaHM3MOB HACIIECTBEHHOCTH U U3MEHYMBOCTH, MPOSIBICHUS
HacJeACTBEHHBIX 3a00JI€BaHN y YeJI0BeKa, BUA000pa30BaHUs U IPUCTIOCOOICHHOCTH;
pasznuueHre Ha TaOnMIax YacTed M OpPraHOMAOB KIIETKHU, OPTaHOB U CHUCTEM OpPraHoOB
YeJI0BEKa; Ha JKUBBIX 00BbEKTaX M TabJIMIlax OPraHoOB LIBETKOBOTO PACTEHUS, OPTaHOB U
CUCTEM OPraHOB JKHBOTHBIX, PACTEHUI Pa3HBIX OTAEIOB, )KMBOTHBIX OTAEIbHBIX TUIIOB U
KJIaccoB; HauboJiee pacnpoCTPaHEHHBIX PACTEHUM U JOMAITHUX KUBOTHBIX; ChEIOOHBIX
U SJIOBUTBHIX TPUOOB; OMACHBIX JUISl UEIOBEKa PACTCHHUM U KUBOTHBIX;

CpaBHEHHE OHOJIOTUYECKUX OOBEKTOB M MPOILIECCOB, yMEHHUE JeNaTh BBIBOABI U
YMO3aK/II0UYeHHUs Ha OCHOBE CPaBHEHUS;

BBISIBJICHHE HM3MEHYMBOCTH OPraHU3MOB; MPHUCIOCOOJICHUI OpraHu3sMoB K cpeje
oOWTaHUs; TUIIOB B3aUMOCBSI3EH MEXKIY OCOOCHHOCTSIMH CTPOEHHS KIETOK TKaHeu
OpPraHoB, CUCTEM OPTaHOB U UX (PYHKIUSAMU;

OBJIaJICHUE METO/IaMU OMOJIOTMYECKON HayKH; HaOIIOJACHHE U ONKUcaHue OMOJIOTUYECKUX
00BEKTOB U MPOIECCOB; MOCTAHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB U OOBACHEHUE MX
pe3ynbTaToOB.

2) B IeJIOCTHO — OPUEHTALIMOHHOM cepe:

3HaHHWC OCHOBHBIX ITPAaBUJI IIOBCACHHA B ITPHUPOJAC K OCHOB 310POBOI'O 06pa3a KHN3HHU,
aHaJIW3 W OLICHKA IOCJIEACTBUM IESATEIbHOCTH YEI0BEKa B pupoac, BIIMAHUC Q)aKTOpOB
PpUCKa Ha 3J0POBBE YCJIOBCKA.

3) B cepe TPYIOBOH AeATEIHHOCTH:

3HaHME U COONIO/IEHNE TIPaBHII PabOTHI B KabUHETE OMOJIOTHH;
cobOnrofeHre TmpaBuil pabOThl C OHONOTHYECKHMMH MPUOOpPaMH U HHCTPYMEHTaMU
(mpenapoBanbHbIE UTIIBI, CKATBIENH, JTYTIbl, MUKPOCKOIIBI).

4) B chepe Gpu3HIECKO 1eATEIbHOCTH:
— OCBOCHHE NPHEMOB OKa3aHHs MEPBOM MOMOIIM MPU OTPABICHUHU SIOBUTHIMHU TpUOaMH,

PaCTCHUAMHU, YKYCaX KUBOTHBIX, MPOCTYIAHBIX 3a60J’IeBaHHﬁ, 0XKorax, 06MOpO)KCHI/I$IX,
TpaBMax, CIIACCHHUU YTOIIAOLICTO, paLII/IOHaJIBHOﬁ opraHu3aly Tpyda MW OTHAbIXa,



BbIpalllMBaHUA U Pa3MHOXCHUSA KYJIBTYPHBIX paCTeHI/Iﬁ U JOMAIIHUX KUBOTHBIX, YXO/a
34 HUMH; IPOBCACHUA Ha6JIIOI[€HI/H>'I 3a COCTOSIHUEM COOCTBEHHOTO OopraHusma.

5) B acTeTnueckoii cepe:

— OBJIaACHHUC YMCHHUCM OILCHUBATL C 3CTETHYECKON TOYKHU 3pCHUA OOBEKTHl KUBOU

MIPUPOJIBI.

Temarudeckuii miian

11 kaace
KoJu-Bo
Ha3Banue TeMbl
4acoB
Pa3nen 6. OcHOBBI yueHUs 00 IBOJTIOIUH
Tema 6.1 OcHOBBI yueHHSI 00 SBOJTIOLUN 2
Tema 6.2. Bun, ero kputepuu. [onynsuun 4
Tema 6.3. bopb0a 3a cymiecTBoBaHHE U €€ POPMBI 2
Tema 6.4. EcrecTBeHHBII 0TOOD U €ro (opMbl 2
Tema 6.5. BumooOpa3zoBanue 3
Tema 6.6. MakposBoJtOIus 4
Bceero 17
Pazgea 7. OCHOBBI cesleKIIMUA M OMOTEXHOJIOTHH
Tema 7. 1. OCHOBHBEIE METOJIBI CENEKITHH 4
Tema 7.1. CoBpeMEeHHOE COCTOSIHUE U NePCIEKTUBbI OMOTEXHOJIOTUH. 3
Bcero: 7
Pa3znea 8. Aurponorenes
Tewma 8.1. [TonoxxeHue yemoBeka B CUCTEME )KUBOTHOI'O MHUpa 1
Tema 8.2. OCHOBHBIE CTaJU AHTPOTIOTEHE3A 1
Tewma 8.3. JIBumKyniue cuiibl aHTPOIIOr€He3a 1
Tewma 8.4. [Ipapoauna yenoBeka 1
Tema 8.5. Packl 1 UX TPOUCXOKICHUE 2
Bcero: 6
Pa3nen 9. OCHOBBI DKOJIOTHH.
Tema 9.1. [Tonsarue o 6uochepe. Cpena oOuTaHUs OPraHU3MOB U €€ (PaKTOPBHI. 5
Tema 9.2. OCHOBHEBIE THIIBI SKOJIOTHYECKUX B3aNMOJEHCTBH. 6
Tema 9.3. DkoJjiornyeckue cooOIeCTBA 10
Tema 9.4. BniusiHue 3arpsi3HEHUI Ha )KUBbIE OPraHU3MBI. 2
Bcero: 23
Pazgea 10. IBosmonus 6mocdepbl U YeJT0BEK
Tema 10.1. I'unore3sl NPOUCXOKICHUS KU3HU 3
Tema 10.2. ocHOBHBIE 3Tarbl Pa3BUTHS )KU3HU Ha 3eMII€. 3
Tema 10.3. DBousronust 6nocdepsl 4
Bcero: 10
Hroro: 634.+5 4.

pe3epB




KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIaHUpoOBa

HHUeE

buoaorus, 11 kiaace, 2 yaca B Heaeato (68 yacoB)

Ne Tema OcHoBHbBIE BONIPOCHI COACPKAHUS IInanupyemsie pe3yjbTaThl /3 Aara
n/n ITnan ‘ Pakr
PA3JIEJI 4. BUJ (384.)
TEMA 4.1. UcTopusi 3BOJIIONMOHHBIX HJel. (64.)
Uctopust hopMupoBaHHs SBOTIOIUOHHBIX § 52
1/1 Hcropus 3BOIIOLMOHHBIX UJIEH. B3IJIAJIOB B Pa3HbIC UCTOPUUYECKHE TTEPUOBI
buorpadun K.JIunnes n XK.b.Jlamapka, nx J10JKHBI 3HAaTh: OCHOBHBIE
2/2 3nauenue pabot K.JIuHHes, yueHus: | B3IJIAbI HA pa3BUTHE NPUpoaAbl. OCHOBHBIE MIOJIOKEHUS TEOPUH 8§52
K.b. Jlamapka 1oJ10eHus 3BoronnoHHoN Teopun JK.b.Jlamapka | X.b.JIamapka, nccnenoBanus
K.JIunnes
J1oJIKHBI 3HATh : OCHOBHBIE
SBomowonnas Teopus U. Jlapsusa, buorpacdus Y.[lapBuHa, ero ucciaenoBaHus BO MTOJIOKEHUS IBOTFOLIMOHHOMN § 52
3/3 BpeMs ITyTEIIeCTBHS Ha KOpadie «Buritby» teopun Y.J/lapBrHa.
€€ OCHOBHBIE TIOJIO’KEHUS . .
OcHOBHBIE TIOJIO’KEHUS IBOJIOLMOHHON TEOPHH. ComnocTaBisTh ¢ TEOpUEH
2K.b.Jlamapka
44 3HayeHue >BOTIOLMOHHON TEOpUH 3HaYeHHE TEOPUH B PA3BUTHH OMOJIOTHIECKOM COBpPEMEHHYIO TEOPHIO 852
Y. lapBuna COBPEMEHHOM HAYKH. SBOJIIOIUN
Pouib 3BOJIIOIIMOHHONM TEOPHUU B 3HadeHne TeOpuH B (HOPMUPOBAHHUH
5/5 (hopMHUPOBaHUH COBPEMEHHOM COBPEMEHHOTO CUHTETUYECKOTO IBOJIFOLIUOHHOTO 852
€CTECTBEHHOHAYYHON KapTHUHBI YUEHbS
MHpa.
6/6 Kontposabnas pa6ora Nel 1o teme
«McTopus 3BOTIOLHUOHHBIX UICH
TEMA 4.2. CoBpeMeHHO€ 3BOJTIONMOHHOE YueHue (174.)
Yto Takoe BUa? [Tonsatne BUA, KPUTEPUH.
1/7 BiL.ero KpHTEpHU. [lonsatue — kpurepuil. XapakTepucTUKy OCHOBHBIX 853
OcCHOBHBIE KpUTEPUH BUJA. KpUTEPUEB BHUJIA
JI/p Ne 1. Oniucanue ocoOeit Buaa o YMETb COCTABUTE OIHCAHHE 853
2/8 BUIAa IO MOP(OJIOTHUECKUM
MOP(}OJIOTHIECKOMY KPUTEPHUIO H—
3/9 [Honmymnsiuus — ctpykrypHas enuauna | [lonsatue nomynsanus. BzauMooTHOIIEHUS YMmeTp n0Ka3aTh, NOYEMY 8§ 54

BUJa, CAMHHUIIA 5BOJIFOIIMH.

OpPraHru3MOB B HOITYJIAIIUAX

BU/JIBI CYIIECTBYIOT B hopMe




MOIYJISILIAMN.

[TonsiTre reHoGOH T TOMYIISITNH, POJTb

Uto Takoe reHo(oH]T .
MyTanuoHHBIN POLECC —

. . § 55
4/10 | 'emeTnueckuii COCTaB MOMYIISALIAN MYTallHOHHOT'O TpoIecca MOCTOSIHHBIN UICTOYHUK
HACJIEICTBEHHOU
U3MCHUYUBOCTH
I'eneTnueckoe paBHOBECHE,
[ToHsATHE TEeHETHYECKOTO PABHOBECHS, o
JIBMOKYIIHE CHJIBI SBOJIIOIHH, UX CITy9aiiHbIC H3MEHCHHUS
HEHAIPABJICHHOTO W HAIIPABJICHHOTO M3MCHCHHUS . 8 56
5/11 | BnustHUE HA TeHO(MOH]T TTOMYIISAIINH. reno(ora reHodoHa, apid
N3menenus reHoGoHAa TOMYIISIIAH ’ T'€HOB,HCHAIPABJICHHBIC
W3MEHEeHUs reHopoH 1A
6/12 Bopw0a 3a cymectBoBanue u ee ®opmbl 6OPHOBI 3a CYIIECTBOBAHNE Boprba 3a cymectBoBaHue u 857
(hopMBI. ee GopMbl
N OCHOBHBIE TIOJIOKEHUS
CuHTeTHYecKast Teopusi SBOIONHMK. | OCHOBHBIC TIOJIOKECHUS COBPE-MEHHOM . . 857
7/13 . COBPEMEHHOH CHHTETUYIECKOM
Pe3ynbrarh! a3BOMIOIINN. CHUHTETHYEC-KOU TEOPUHN IBOJIOIUN
TEOPHUH IBOJIOIINHI
N [Tonsitusi: EcrecTBeHHBIN
[TonsaTue ecrecTBeHHBIN OTOOP, POPMBI
0TOOP, OMOJIOTHYECKHE
. ecTecTBeHHOro otbopa. TBopueckas poiib 858
8/14 | EctecTBeHHBII 0TOOD U €r0 (DOPMBIL. aganTanuu, Gopmbl
€CTECTBEHHOT0 0TOOpa.
€CTECTBEHHOT'O 0TOOPAa,
noMMophu3m
JI/p Ne 3. BrisBienue . buonornueckue amanranum,
. BrisiBnenue npucnoco6aeHuil y OpraHu3mMoB K 858
9/15 | mpucmocoOieH i y OpraHU3MOB K (bOopMBI €CTECTBEHHOTO
cpene oOuTaHus Ha MIPUPOJIHOM MaTepuaie
cpene oOnTaHusl. 0TO0pa, MOTUMOPHU3M
JlOJDKHBI 3HATh:
[TonsiTHe: penpoayKTUBHAS U30JISIHS,
MPEA3UTOTHYCCKHUE 1 8§59
10/16 | M3onupyromue MEXaHU3MBbI. U30JIUPYIOIINE MEXAHU3MBI.
MOCT3UTOTHYECKHE
M30JIMPYIOIINE MEXaHU3MbI
Mukpo3BOIIOIHS.
CoxpaHeHrie MHOroo0pa3us BUJIOB OcHoBHbIE HampaBiIeHUS pabOT YUCHBIX
. Anonarpuyeckoe u 8 60
11/17 | xak OCHOBA YCTOHYMBOTO Pa3BUTHS | OMOJIOTOB-3KOJIOTOB 110 COXPAHEHHUIO BUJIOB
CUMIATPUYECKOE
ouocdepsl.
BUI000pa3oBaHue.
[ToHsiTHE MUKPOABOIIOLINH, CTATUN U (POPMBI OTnuuue MaKpodIBOJIIOIMH OT 8 60
12/18 | BugoobOpa3zoBanue p ’ Gop p
BUJI000pa30BaHus MUKPOIBOJIOIUU
13/19 Maxpo3BOJIIOIHS U €€ [TonsiTHe Makpo3BOIIOLHUS, GUITOTCHETUYECKUE § 61

JA0Ka3aTcJIbCTBa

psBI




CucremaTuekue rpynmsl 1 TPUHLUIIBI

3HaTh CTPYKTYpPY

Cucrema pacTeHUN U KUBOTHBIX — . €CTECTBEHHOU 862
14/20 COBpPEMEHHOM KJlaccupukanum
0TOOpaXKeHHE IBOJIOIHH. KJIaCCU(UKAIUU, TIOHATHE
OnHapHasi HOMEHKJIaTypa
. 3HATH THITBI SBOJTFOIIMOHHBIX
TUIBI YBOTIONMOHHBIX U3MEHEHHM, TJIABHBIC .
['maBHBIC HANIPABJICHHUSI SBOTFOIIUN W3MCHCHUH, TIOHSATHUS 863
15/21 HaTPaBIICHUS BOJIIOLUU .
OpPraHu4ecKOTO MHpA. OuoIOTHYECKHA Tporpece U
perpecc
Ikekypeust Ne 1. Muoroo6pasue CucremaTHueKkye rpynmbl 1 TPUHLUIIBI
16/22 | BunoB. Ce30HHBIC N3MEHEHHS B IPU- | COBPEMEHHOU Kilaccu(puKanum
poje (OKpPECTHOCTH IIIKOJIbI)
KonTponsnas pabora Ne2 o teme
17/23 | «CoBpeMeHHOE IBOTIOIIMOHHOE
yYUeHHEY.
TEMA 4.3. Ilpoucxosxkiaenue :xu3Hu Ha 3emJie (5 yacoB)
OCHOBHBIE THITOTE3BI O MPOUCXOKICHUH KU3HU 3HATh OCHOBHEIE TUITOTE3HI.
I'amoTe3b! MPOMCXOKICHHS KU3HH.
1/24 Ha 3emute YMeThb cOmoCTaBsATh U 889
OTIMYUTENIbHBIE PU3HAKH KUBOTO
AHAITM3UPOBATh
YMeTh 10oKa3ath, moYyeMy
CoBpemeHHbIe PeACTaBICHUS O
2125 l'unoTe3a aOGMOTeHHOTO 3apPOXKACHUS KUZHU JAHHYIO THIIOTE3Y CUYUTAIOT 890
MIPOUCXOXKACHUN KUZHU N
HanboJiee MPUEMITIMOI.
VYMeTh Toka3zaTenabHO
OCHOBHBIE ATAIbI Pa3BUTHSI KUZHU [To3HaKOMUTE C OCHOBHBIMU 3TallaMy Pa3BUTHS
3/26 000CHOBATh CBOIO TOUKY 891
Ha 3emie JKU3HU Ha 3emJie
3peHus Ha TaHHYIO MpolieM
[Ipoananu3upoBaTh COCTOSATENILHOCTD PA3IUYHBIX | YMETh JOKa3aTEIbHO
IIp. p. Ne 1. Ananu3s u onieHKa
TUIOTE3 MIPOUCXOKIACHUS KU3HU, 1aTh UM 000CHOBATh CBOIO TOUKY
4/27 | pa3IMYHBIX TUIOTE3 TPOUCKOKICHHSI 889-91
COOCTBEHHYIO OLICHKY. 3peHus Ha TaHHYIO
KU3HU.
npoOiemy.
KontponbHas padora Ne3 no teme
5/28 | «IIpoucxoxecHUE )KU3HHU Ha
3emiie».
TEMA 4.4. IlpoucxosxaeHue 4ejioBexa (8 yacos)
1/29 ['umoTe3b! MPOUCXOKACHHUS OCHOBHBIE TUIIOTE3BI O MPOUCXOKICHUH KUZHU § 69
YeloBeKa. Ha 3emMie
IIp. p. Ne 2. AHanus u oLeHKa YMeTb 10Ka3aTh, IOUYEMY
AHaNM3 COCTOSTENILHOCTH Pa3IMYHBIX TUIIOTE3
2/30 | pa3NMYHBIX TUIIOTE3 MPOUCXOKICHUS JAHHYIO TUIOTE3Yy CUUTAIOT

YCJI0BCKa

MMPOUCXOKACHUA

HaunOoJiee MpHEMIIEMOII.




I[OKa?;aTCJIBCTBa poacTBa 4YCIOBCKA C
MJICKOITMTAIOIIIMMHU )KWBOTHBIMU.

I1o3HaKOMUTBCS C OCHOBHBIMHU J0Ka3aTCiIabCTBaMU
MMPOUCXOKIACHUSA YCIIOBCKA OT )KUBOTHBIX U

3/31 869
IlonoxkeHue YeIoBeKa B CUCTEME OTJIMYUSAMH OT HUX. ONpeaenuThb
YKUBOTHOTO MUpa. CHCTEMAaTHUYCCKOE MOJIOKCHUE YCIIOBEKA.
432 OBoironus yeaoBeka. OCHOBHEIC CoBpeMeHHbIE B3TJISA/IbI HA PA3BUTHE YEJIOBEKA. § 70
CTaJMH aHTPOIIOTEHE3a OCHOBHBIE CTaJMH1 AHTPOTIOTEHE3A.
buonoruueckue u counanbHbie (HPaKTOPbI
5/33 | JIBWKyIIHe CUIIBI aHTPOTIOTeHE3a anTponoreHeza CoBpeMeHHbIE TPOOIEMBbI 871
YEeJI0BEUECKOro 00IIecTBa
6/34 | TIpapouna yenosexa ['umoTe3sl 0 MPOUCXOKICHUH YEIOBEKA U €ro §72
TpapoJIvHe.
UYenoseueckue pachl.
7/35 | [IpoucxoxacHue YemoBedYecKux pac | ['mmoTe3sl u (pakTopsl pacoreHesa. 873
Kpuruka pacusma.
8/36 KontponpHas padota Ned4 o teme
«IIponcxoxIeHNnEe YETOBEKAY.
Pa3pgen 5 DxocucreMbl
Tema 5.1 Jxosornueckne pakropsol (9uacon)
YT0 Takoe 3KOJIOTHSL. J10JIKHBI 3HATH:
1/37 | Pa3BuTHE YKOJIOTHH KaK HAYKH CyIecTBYIOIIME SKOJIOTHICCKHE TPOOICMBI. - Yro M3ydaeT SKOJIOTHS. 874
3HaYeHHE YKOJIOTHUYECKOTO 06p330BaHI/I$I - B YyeM 3HaueHUue (b&KTOpOB
Cpena oburtanusl. Cpelibl;
DKoorHecKue $aKTOpHL, HX Oxosiorudeckue GakTopsl. TOIEPaHTHOCTS. - KaKkylo poJib I/Il"puaIOT
2/38 Jlumutupyromme GakTopsl. YCIIOBMS BHEIIHEH cpejibl U 875
3HAYEHHUE B )KU3HU OPraHU3MOB. 9
3aKOH MMHUMYyMa BHYTPEHHHE CBOMCTBA
MOMYJISIIUU-OHHOW TPYIIbI B
3/39 buonornueckue purmbl. Mectoobu- | MectooOuranue MpoIeccax U3MEHEHUS €€ §76
TaHUE M YKOJIOTH-YEeCKHE HUIITH OKOJIOTHYECKHE HUIIIN YUCJIEHHOCTH BO BPEMEHH;
OCHOBHBIC THITBI SKOJIOTHYECKUX - pa3JIUYHBIC TUIIBI
4/40 B3aUMONICHCTBHH. MexBHI0BbIC OKOJIOTHYECKOE B3aUMOJIEHICTBUE U €TI0 THUIIBI B3aUMOICHCTBHHI 877
OTHO-IIICHUS: MTApa3UTU3M, OPraHu3MOB;
XUITHAYECTBO, CUMOHO3. - 0COOEHHOCTH KOHKY-
5/41 MeXBUA0BBIC OTHOIIICHUS DopMbI BHYTPUBHUIOBOM U MEXBUI0BOM PEHTHBIX OTHOLIEHUHN U § 78
KOHKYPEHIHUS. KOHKYPEHIUU (bakTOpBbI, ONIpeIeNsIIO-1I11e
6/42 OcHOBHBIE FKOJIO-THUYECKHE XapakTe- | Jlemorpaduyeckue XxapakTepUCTUKH. HCXOJT KOHKYPEHT- HOH §79
PUCTUKH HOIYJISI-IINH. Bo3spacTHas cTpykrypa. O0pBOBIL;
7143 JnHamMuka NOMYJIALMH. dDaKTopLI nonyﬂﬂuHOHHoﬁ JTUHAMUKU. - COCTaB U CBOMCTBA 8 80




8/44 Ip. p. Ne 3. Pemienue skosioru- AKOCHUCTEM;
YEeCKHX 33/1a4. - IOTOKH SHEPTUU U
KpPYrOBOPOT BEIIECTB,
obecreunBaronmx
9/45 Kontponbnas padota Ne5 o teme (GYHKIIMOHUPOBAHNUE
«Qxostornyeckue GaKTophI». 9KOJIOTHYECKUX CUCTEM, U
POJIb B 3THX IIpOIeccax
JKUBBIX OPTaHU3MOB.
Tema 5.2 CTpykrypa 3xocucrem (8 4acoB)
Buotneno3s, skocucrema, OHOTEOIICHO3.
1/46 DKOJIOTHYECKHE COOOIIEeCTBa. buocgepa. UckyccTBeHHbIE WIIM aHTPONIOTEHHbBIE §81
Knaccudukanus sxocucrem 9KOCUCTEMBI. ArpoOHOIIEHO3
CrpykTrypa cooOriecTBa: BUI0Bas
BumoBas 1 mpoctpaHCTBEeHHAs PYKTYP Hl ! ’
2147 Mopdosorudeckas, Tpodudeckas. [Tumesas ceTh 882
CTPYKTYypa 3KOCHCTEM
[Tumesas nenb, aBTOTPOGHBIC U TeTePOTPODHBIC
B3anmocBs3b OpraHusmMoB B Hl Het®, pod poTpod
3/48 OpraHUu3MbI 883
coobOmectBax. [IumeBsie cBA3U
[IpoylieHThI, KOHCYMEHTBI, peAYLIEHTHI
KpyrosoporT BemecTB u npeBpa-
PYTOBOP a PeBp Hetpurt. [lacTOuiHas U AETpUTHAS TIHILEBHIC
LLCHHC SHEPIHH B SKOCHCTCMAX. nenu. Kpyrosopot BemniectB. buorenuenie
4/49 | IIp. p. Ne 4. Coc-TaBiieHuE cXeM - \PYroBop : 8 84-85
3JIEMEHTHI. DKOJIOTUYECKUE THUPAMUJIbI.
nepelauy BEeIIeCTB U SHEPTUU
" [Mupamupl OomMacchl U YUCICHHOCTH
(menelt muTaHus).
[IpuunHBI YCTOH-YUBOCTH U CMEHBI
skocucteM.  JI/p. Ned.
. Cykueccusi: nepBUYHas U BTOPUYHAS. 8 86.
5/50 | UcciaemoBaune U3MEHEHNI B
OO0111ee gpIxaHue cooOIecTBa
HKOCUCTEMAaX Ha OMOJIOTUYECKUX
MOJeNAX (aKBapuyM).
HckyccTBeHHBIE COOOIIECTBA —
arposkocucremsl. Ilp. p. Ne 5.
CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOTHBIX 8 87
6/51 | CpaBHHTeNbHAs Xa-PaKTEPUCTUKA .
9KOCUCTEM M arpO3KOCHCTEM CBOEH MECTHOCTH.
MPHU-POJIHBIX IKOCUCTEM U
arpod’KOCHUCTEM CBOEH MECTHOCTHU
OCHOBBI palyo-HAIBLHOTO MPUPOIO-
7/52 parl pHpoZ [Ipupoanbie pecypchl. DKOIOTHYECKOE CO3HAHHE 8 88
MOJIb30BAHMSL.
8/53 | KontposipHas paboTa Neb o teme




| «CtpyKTypa sKOCHCTEMY

Tema 5.3 buocdepa- riiodanbHas Ikocucrema. (4 yaca)

Bbuocdepa — rnmobanpHas

154 | sxocierema. Yaerue Buocdepa, OCHOBHBIE STallbl Pa3BUTHA o6uochepsl 8 87,
B.1.Bepnaackuit 92
B.N.Bepuazackoro o 6uocdepe.
255 PoJib %KUBBIX OPraHM3MOB B EroMacca § 87,
ouocepe. buomacca. 92
3/56 buosormeckuii kpyrosopor (sa Pounb mpornieccoB poTocuHTE3a M IBIXaHUS 8§92
IIpUMepe KPYroBOpPOTa YIJIepoJia).
4/57 IBomonns Grocheper. Biusrne BrusiHue yenoBeka Ha 3BOJIOLUIO OHOC(EpbI 8§92
YeJI0BEKa Ha 3BOJIIOIUI0 Orochepsl
Tema 5.4 buocdepa u yesnoBek. (4 yaca)
buocdepa u uenosek. ['mobansubIe
1/58 | akosornyeckue MpoOIEeMBbI U ITyTH DKOJIOTUIECKUI KPU3UC U €TO MOCIIEICTBUS 893
WX PEIICHHUS.
IIp. p. Ne 6. BeisiBnienue anTpo-
2/59 | moreHHBIX U3MEHE-HHil B 893
SKOCUCTEMAX CBOEI MECTHOCTH.
Oxckypeust Ne 2 EcTtecTBeHHBIE U
3/60 | uckyccTBEeHHBIE IKOCUCTEMBI (OK-
PECTHOCTH IIIKOJIBI)
Ip. p. Ne 7. Ananu3s u onieHKa
MOCJIEACTBUI COO-CTBEHHON
4/g] | ACATEIB-HOCTH B OKpYXaro-1ei
cpene, TI0-0abHBIX YKOJIOTHU-
YEeCKUX MPOoOIIeM U IyTel uX
peIIeHMsL.
O6o0marmee nopropenue (94acon)
62 [ToBTOpeHue u 06o0ICHNE 3HaHUH 110 TeMe «buosiorus kak Hayka. MeTo/ 1l HAy4HOTO
TIO3HAHUSD)
63 IToBTOpenue u 06o0IIeHUe 3HaHuH 110 TeMe «KileTkay: XUMHUYECKHI COCTaB.
64 IToBTOpenue u 06061meHne 3HaHu# o Teme «OpraHu3M»: CBOMCTBA JKUBBIX OPraHU3MOB
65 IToBTOpenue u 06001eHne 3Hanui no Teme «Buay
66 IToBTOpeHue u 0000IIeHHE 3HaHUH 110 TeMe «DKOCHCTEMBI»
67-68 | PesepBHOE Bpems




HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYHEHUA

YMK yuurens YMK yuammxcs
- [Iporpamma i 0011e00pa3oBaTeNbHBIX YIPESKICHUN K OO6m1ast Ouonorusi.
KOMIUIEKTY y4eOHUKOB, CO3JJaHHBIX IO PYKOBOJICTBOM B. 10 -11 xmaccsr:
B.Ilaceunuka (aBTOop-coctaButrens I'. M. [ansasiera - M: Vuebnuk A. A.
Hpoda,20101.); Kamenckwuit, E. A.
VYuebnuk A. A. Kamenckwit, E. A. Kpukcynos, B. B. [laceunuk. Kpukcynos, B. B.
«O6mmas ouosorus». 10-11 kimaccer. M. [Ipoda, 2006. [Taceunuk. «O0mas
[Toypounsie mansl. 10 — 11 knaces! o yueOHUKyY A. A. onosorms». 10-11
Kamenckwit, E. A. Kpukcynos, B. B. Ilaceunnk. «O0mas kiaccesl. M. Ipoga, 2013.
ouonorusi». ABTop — coctaButens M. B. JIbiceHKo, W31aTeThCTBO I".A. Jlepuep. OOmas
«Yuurensy», Bonrorpan. ouonorus. [loypounsie
Buosorus, metoauaeckoe nmocodue k yaeonuky — 10 - 11 kiacc. TECTHI U 3aJJaHUS.

I""W. Jlepuep. OOmas 6uonorus. [ToypouHbie TECThI U 3a1aHHUS.

KOHTPOJIb YPOBHS OB YYEHU A

3ananusi, HCNOJIb3yeMble B KauecTBe U3MepPUTesiei, Copep:KaTCs B CJIeIYIOIIMX HCTOYHUKAX:

e JLII. AnacracoBa. O0mas ononorus. unakruaeckre marepuaisl. — M.: Benrtana-I'pad, 1997 — 240
C.

e buosorus 10-11 IMpaxktuxym g ydammxcs 10-11 kmaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHHM.

[Ipodunbhueiii yposensb. /I"M. Hpmmmun, O.B. Cabnuna, JI.B. Beicoukas, I[1.M. bopoaun/ - M.:

[Ipocsenienue, 2008, - 143 c.

I'oToBUMCS K eqMHOMY TOCYAapCcTBEHHOMY dK3ameHny: buomnorus/ Yenosek. — M.: [Ipoda, 2004.

['oToBUMCS K eAMTHOMY TOCYAapCTBEHHOMY dK3ameHny: buomnorus/ Pacreruns— M.: JIpoda, 2004.

['oToBHMCS K eqMHOMY TOCYAapCTBEHHOMY dK3ameHny: buomnorus/ XKuotasie. — M.: JIpoda, 2004.

l'oToBuMCS K enmnHOMY TOCyAapCTBEHHOMY 3Kk3ameHy: buosorus/ Ob6mas oumonorust — M.: JIpoda,

2004.

e B.b. 3axapoB OOmias Ouosorusi: TecTbl, BOmpockl, 3amanus: 9-11 k. B.b. 3axapoB u ap. — M.:
[Ipoceenienue, 2003.

e T.B. MHpanoBa COopHuMK 3amaHuidi 10 OOmEd OwWojoruu: mocoOWe JId  ydalluxcs
o01eoOpazoBaTeNbHBIX yupexkaeHuii — M.: [Ipocsemenne, 2002.

e A.A.Kamenckuii, H. A CoxonoBa, C.A. TuroB. BcrynurenbHble 5K3aMEHBI: Ballla OILIEHKA 10
ounosorun. — M.: M3narensckuii nentp «Benrtana ['pady, 1996.

e A.A. Kamenckuii u ap. 1000 BopocoB u oTBeTOB. bronorus: yueObHoe nmocoOue 1isi HOCTYMAIIUX
B By3bl. — M.: KHmxHbI1 10M «YHHUBepcuteT», 1999.

o [ W. Jlepuep Obmas Ouonorus. [loypounsie Tectsl u 3ananus. — M.: AkBapuym, 1998.

Jlutepatypa ns yuurtens:

=

Amnacracosa JL.II. O6mas 6uonorus. Jlunaktudeckue marepuansl. — M.: Bentana-I'pag, 1997.

2. bornanosa T.JI., Cononosa E.A. buonorus. CipaBo4HUK JIJIsI CTAPIIEKIACCHUKOB U MOCTYMAIOIINUX B
By3bl. — M.: ACT-npecc, 2006.

3. boarosa N.B. CoopHuk 3amau mo obmiei 6uosnoruu s nocrynaromux B BY3sl. — M.: Onuke 21
Bek, 2005.

4. Bep3unmun H.M., Kopcynckas B.M. OOmass wMeroaumka mpernojaBaHusi Ouosioruu. — M.:
IIpocsemenue, 1986.

5. Tonuapos O.B. I'eneruka. 3agaun. — Caparos: Jluueii, 2005.

6. 3axapoB B.b, Mycrapun A.I'. OOmas Ouonorusi: TecTel, BONpockl, 3afganus. — M.: [Ipocsemenue,
2003.

7. WBanoma T.B., Kamunosa I'.C., MsarkoBa A.H. COopHuk 3amanuii mo oOmiedi Owonoruu. — M.:
IIpocsemenue, 2002.

8. MennukoB b.M. buosorusi: popmsl u ypoBuu xu3au. — M.: [Ipocemienue, 2006.



9. Mummna H.B. 3apmanus s camocrosiTenbHON pa®oThl mo obmeit Omonoruu. 11 xmacc. — M.:
IIpocsemienue, 1985.

10. Msarkosa A.H., Kanunosa I'.C., Pe3uuxoBa B.3. 3auersl no Ouonorun: OOmias Ouojorus. — M.:
JIucr, 1999.

11. ITumenoB W.H. Jlekuuu no o6meit 6uonorun. — Caparos: Jlumeit, 2003.

12. Ilyroskun A.IL., IlyroBkuna H.A., MuxeeB B.C. Ilpaktukym mo o6meit Ouonoruu. 10-11 xmace. —
M.: Ilpocsemenue, 2002.

13. Pernonanusanusi kypca Ouosiornu B 0Opa3oBaTeNbHBIX yupexaeHusx Pecrnybmukm Tartapcran -
Kazans, 2002

14. CuBornazos B.U., Cyxosa T.C., Koznosa T.A. O6mas 6uonorus. 10 xmacc: mocodue i yauTens. —
M.: Aiipuc-nipecc, 2004.

15. Copoxkuna JI.B. Tematuueckue 3auersl o 6uosnorun. 10-11 kmacc. — M.: TL[ «Cdepar, 2003.

16. Hnmkuackas H.A. I'ereruka u cenekmus: Teopust. 3amanus. Otetsl. — Capatos: Jluneit, 2005.



