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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OWOJIIOTUM TEOPETHUYECKYIO OCHOBY MJIS
OTIpe/IeTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COACpKAHHUA Y4EOHOrO TMpeaMeTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBHITYCKHUKOB, MOJIOXKEHUS 00 OOIINX LESIX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOU IIPUPOJIBI U 00ECTICYCHUH
CYIIIECTBOBAaHUS UeIOBEYeCKOro obmiecTBa. COriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuosornu AaéT TMpeACTaBICHHE O IMeNsAx, 00 oOmen
cTpaTterud OOydYeHHWs, BOCIHTAHUS W PAa3BUTHS, OOYJAIONIMXCS CpPEICTBAMH
yuebHOoro mpenmera «buomnorusi», omnpenensier 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM U TeMmaw,
PEKOMEHTyeMYIO TIOCIIEeIOBATEIIbHOCTh U3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHLHON
NeATeIIbHOCTH/y4eOHbIX JEeUCTBUH, OOYy4YaroIIMXCs 1O OCBOCHHIO COACPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUpOBaHHEM  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33pPEHHUS,  IICHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHMHU KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU AJISl pEICHUS MPUKIAIHBIX 3a7]a4, B
TOM 4YHCIIE: MPOPUIAKTUKH HACIIEJICTBEHHBIX 3a00JeBaHU dYelOoBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOMIEH NPUPOJHOW Cpeae, aHaau3a
BIIMSIHUSI XO3STCTBEHHOW JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIAIHON HAIPaBIEHHOCTH



yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOJIUMOCTHIO 0OECTICUEHUSs
YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJbHOTO OMOJIOIMYECKOro
oOpa3oBaHusA, KoOTOpass mpexanonaraer (GopmMupoBaHue y  0OydarouIuxcs
CIIOCOOHOCTH  aJIallTUPOBAThCS K HM3MEHEHHSM JUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. OHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAyYHOM KapTHHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3alldd U DBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHMS K YKUBOW MPHUPO/IC
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  odmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun oOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH()OPMALIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [Jii OIpeAeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme IIo
ouonoruu.

Ot60p coxmepkanmsi yueObHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs IOJKHBI OCBOWTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHHE
YyeJoBeKa B OKpY’Kalollled MPpUPOIHON cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEPKaHMs, KOTOPhIE CITYy>KaT OCHOBOH It (pOPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMsIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHU3alUu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOBaHHE COAEpX)aHUS Y4eOHOTO MaTepualia B MporpamMme IIo
OMONOTUM OCYIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX XKMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOJIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIENIYIOLIUE COAEep KaTelbHble JIMHUU: «buonorus kak Hayka. MeToabl



Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOJIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wm3ydenus ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE —
OBJaJiIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHM3allMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

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

OCBOCHUE OOYYaIOIIUMHUCI CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIaX, CIyXKalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3uu U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUSIX B OMOJIOTHH,

dopMupoBaHuEe y OOYyYarOIIMXCS MO3HABATENbHBIX, WHTEUIEKTYalbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHajih3a JAHHBIX O IMyTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3allNY;

CTaHOBJIEHHE Yy oOydJarommxcs oO0mel KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHWBATH SBICHUS OKPYKAIOIIETO
MHUpa UBOW MPUPOJABl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYalOIMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOU
MIPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOIEHUS STUIECKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUUYECKUX UCCIIETOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM KU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESATEILHOCTHU MO OTHOIIEHUIO K OKPY KaIoIlIeil cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONICHHE Mep MPOPUIAKTUKH
3a00J€BaHUI.



B cucreme cpeanero o6miero oOpa3zoBaHusi «buonorusi», mzyuyaemas Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM yUEOHBIM MPEAMETOM, BXOISAIIUM B
COCTaB MpeaMETHOM 00acTn «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

JIns u3yueHus 6uoJoTuM Ha 0a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/1eJI0).



COILEPKAHUE OBYYEHUA

10 KIIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTObI TO3HAHUS KUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBI. BoJia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (IE€pBUYHASA, BTOPUYHAS,, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuus pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

YrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [HapoPUIBLHO-
rupodoOHbie  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1eruHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHMH.

HuTtonorust — Hayka o kierke. Kinetounast Teopus — mpuMep B3aUMOJICHCTBHS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/1bl U3yUeHHUS KIIETKH.

Krnerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTas HapykHas memOpana, moiyekynsl JIHK kak renermueckuit amnmapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYHUS PACTUTENBHOM, J>KUBOTHOW U
IPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MUTOXOHAPHH, IJIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTuA. Buael mractua. HememOpaHHBIC
OpraHoOUIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue sfpa: suepHas 000J0YKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

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

Junarpammelr:  «PacnpeneneHue XMMHYECKHUX JJEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHue XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,



«Ctpoenue pepmenta», «Hyknennossie kuciotel. JIHK», «CtpoeHue Moekysbl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABDY, «JIUmuab.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHHUE [UIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMHJIa3bl HJIM KaTajasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUxX
OMHUCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tunel oOMeHa BellecTB: aBTOTPOHBIN U reTepoTpodHbId. Posib ¢pepmMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
¢dotocunTesa. DpdhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

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

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanmst reHeTwmdeckoi mHMOpManuu B KIETKE. | €HETUYECKHH KOJ W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3HU — BUpychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEGHHOCTH CTPOEHHUSI U HKM3HEHHOTO LHKJIAa BHUPYCOB.



bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX U YEJIOBEKAa, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynonedummura yenoseka (BMIYU) — Bo3Oyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W  uHTerpasa. lIpoduiaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IHoptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTHyeckuii oOMeH», «Ximoporiacty, «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «I e HeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii muki, wiv >KW3HEHHBIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Pernmukarus — peakiys MaTpUYHOTO
cunreza JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubesb KISTKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HAYECHUE I CEIEKIUU.

[TonoBoe pa3MHOKEHHE, €TO OTIHYUS OT OECIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTaAUsSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUsS TOJOBBIX KIETOK Yy KWUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Atanbl 3MOPUOHAIIBHOTO Pa3BUTHUSI Y TMO3BOHOYHBIX >KHUBOTHBIX:
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npoOneHue, racTpyisauus, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAILHOTO PA3BUTHS: TpsIMOE, HENpsAMoe (JIu4uHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BHIBATH BPOXKIEHHBIC
YpOJICTBA.

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

JdeMoHcTpanum:

Tabmumet u  cxeMbl: «®DOpMbI Pa3MHOKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOTEHE3a».

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparThbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SiekneTka MieKkonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MoOJeib-alnruiuKanus «JlegeHue KIeTKu», MOJEeNb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieacTBeHHOCTH M1 MI3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTukd. Mictopust pa3BUTHS TeHETUKU. Posib uTonoruu
¥ SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan poCCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
LUUTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTuYeckass CHMBOJIMKA, NCIOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOoo0pa3usi THOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno JgomMuHUpOBaHUS. 3aKOH pACIICIUICHHS PU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcrnonp30BaHie aHATU3UPYIOUIETO0 CKPEIIMBAHUSA
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.
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CuemnieHHoe HacneioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJI€IOBaHUIO T€HOB. HapyiieHne cuerieHus TeHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpoOMOCOMHasi TEOPHUsI HACIEICTBEHHOCTH. | €HETUYECKUE KapThI.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omoramMeTrHble W TreTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBoCcTh. BBl N3MEHUMBOCTH : HEHACIICACTBEHHAS U HACJICICTBCHHAs.
Ponb  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHbIi psif ¥ BapualmoHHas KpUBasl.
Hopma peakunun npusHaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, WM Te€HOTHIIMYECKasi, M3MEHUYMBOCTH. KomOMHATHBHAs
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpollecc — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HacaeAcTBeHHOW n3MenunBocty H. Y. BaBuioga.

Buesnepnas Haci€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKA: FreHeaJIOTHYECKUN, OJN3HEOBBIN, [IUTOr€HETHUECKUM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE TUYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-anamm3a. HacnenctBenubie 3a0ojieBaHUS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comatvueckue | TeHepaThBHble MyTauuu. CTBONOBbIE KiIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
OonesHell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TCHETHICCKUX 3a00JIeBaHUIA YeI0BEKa.

JdemoncTpanum:

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

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpellMBAaHUE U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  rameT»,  «JluruOpujgHoe  CKpeIIuBaHUE,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoecTBue AJUIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
JKUBOTHBIX W YeJOBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CLHEIUICHHOTO C TmoJioM», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
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M3MEHYMUBOCTHY», «MonudukannonHas W3MEHUYHBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKauu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«Henonnoe npomuHupoBanuey, «JurubpunHoe ckpemmBaHue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuid «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKaIMOHHONW WU3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsAJla U BAPUAITMOHHOW KPUBOW.

JlaGoparopHast padota No 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3apOXkKIAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. WM. BaBuioBa o0 MeHTpaxX NPOUCXOXKIECHUS W MHOTO0Opa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpouCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoja, MTaMM.

CoBpeMeHHBbIE METO/BI CENEKIIMU. MaccoBbId U UHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUN U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOPOICTBEHHOE
ckpemuBanue — HHOpuAMHT. Ywucras nuHusA. CKpeluBaHHE YWUCTHIX JHUHUH.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TMOJUIIOUAOB. JIOCTHMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpUs. Tarlbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMU.
KiioHnpoBaHne BBICOKONPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MEI.
JlemoHCTpauuu:

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

Tabmuubl U cxembl: kKapra «lleHTphl MNPOUCXOXKIECHUS W MHOTO00pa3us
KYJIbTYPHBIX pacteHui», «llopoapl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
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pacteHuity, «Otnanénnas rudpuauzanus», «Padotsl akagemrka M. @. MBanoBay,
«llonmumnonaus», «OOBEeKTH OuOTEexHOJNOTUWY», «KileTouHble KyIbTYyphl U
KJIIOHUpOBaHuEe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKH MJIOJA0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repOapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUH U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUSI.

[IpeanockIKu BO3HUKHOBEHHS DBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHME SBOMIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeugerenscTBa 3BONONMHU. [laneoHTONOTMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHHS] BUJOB B IMaJCOHTOJOTHYECKON JIETOMUCH, TepexoAHbie (QOpMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUA AMOPHOHOB pa3HBIX BHUJIOB
NO03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OpomtonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
mapBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUHM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OTrPAaHUUYEHHOCTH PECYPCOB, HEOMpeAena€HHas N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boionuu (CTD) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak e1TMHUIA BUIA U 3BOJIIOLIUH.

JIBrkymiue cuibl ((pakTophl) 3BOJIIOLMU BUAOB B MpUpoje. MyTallMOHHBIN
MpoIleCC M KOMOMHATHMBHAS M3MEHYMBOCTh. [lOmynsiiMOHHBIE BOJHBI U Apeild
reHoB. V30511t 1 MUTpanus.

EctectBenHbii 0oTOOp — HampaBiusomuii (Gakrtop dBomOIUU. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6ieHHOCT OpPraHU3MOB KakK pe3yJbTaT 3BoJionuu. [Ipumeps
MPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(hO3bl U UIHOAJANITALINH.
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Bun wu BugooOpazoBanue. Kpurepun Bupa. OcHOBHbIE  (HOPMBI
BUJ1000pa30BaHusl: Teorpaduueckoe, IK0JIOTHYECKOE.

MakposBosonus. DopMbl  3BOJMIOLMM:  (puileTHYecKas, JHUBEpreHTHas,
KOHBEpreHTHas, napajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxeHrue OT HecleuuaaIu3upoOBaHHBIX MpenkoB. IIporpeccupyromas
cnenuanu3anus. AganTuBHas paguanus.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. Ceep1ios.

Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobliiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomnrtepukcy, «Dopmbl  OOppOBI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTanonHas
U3MEHUYUBOCTHY», «ApomMopdossl», «Hamoamanrauum», «OOmas aereHepanus»,
«/IBwxymue cunbl sBomouun», «Kapra-cxema Mapmipyra nyrtemectBus Y.
Hapsunay, «boprba 3a cymectBoBanue», «IIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMHU OKPACKH,
HAOOp IJIOOB M ceMsH, Koyekuus «lIpumepbl 3alIMTHBIX MPUCTIOCOONEHHUHN Yy
KUBOTHBIX», MOJieNb «OCHOBHbBIE HAMPABJICHUS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoiuleKuusa «DOpPMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukanusa «llepekpéct
XpOMOCOM», BIaxHble TmpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/[po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH TeJa).

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

JlabopatopHast pab6otra Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHayuHble TpPEACTaBICHUS O 3apOoXKIEHUU Ku3HU. HayuyHble rumnoress
BO3HUKHOBEHHUSI KU3HM Ha 3emje: aOuoreHe3 W NaHCIepMusi. XuUMHUUYECKas
ABONMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHbie 3Tamnsl
ouosiornueckoit sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
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CTPYKTYp U BO3HUKHOBECHHME MPOTOKIECTKHU. I[lepBble KIETKM M HX SBOIIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTAaHU3MOB.

PasButre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxein. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickas spa u €€ mnepuonbl: KeMOpPUUCKUH,
OPAOBUKCKHH, CHITYPUMUCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIU, TIEPMCKUU.

Me3so30iickas 3pa U €€ NepUoabl: TPUACOBBIN, FOPCKUM, MEIIOBOU.

KaiiHo3oiickass 3pa u €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIM.

XapakTepucTuKa KIMMaTa U TeoJIOrMYecKux MpoueccoB. OCHOBHbBIE ATallbl
ABOJIIOIIMKM PACTUTEIBLHOTO M KUBOTHOTO MHUpa. Apomopdo3bl Yy pacTeHHil u
*KUBOTHBIX. [losiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrtema OpraHMYecKOro MHpPA Kak OTpakeHue d>BOMOLMU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKAa. AHTPOIOJOTHS Kak HayKa. Pa3BuTue npeacTaBieHui o
MPOUCXOXKJACHUM 4YeJIoBeKa. MeToabl u3ydeHHus aHTpomnoreHeza. CxojacTBa U
pazInyus YeJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JIBrxxyniue CUJIBI (paxropsr) aHTPOIIOreHE3a. Hacnencteennas
U3MEHYMBOCTh M  €CTECTBEHHbIH oTOOp. OOIecTBeHHbI 00pa3  KU3HW,
U3rOTOBJIEHUE OPYIU TPYAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIlUH U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblii, YenoBek npsaMoxondimud, YenoBek HeaHAEpPTalbCKuM, YeloBek
pasymHbIi. Haxonkum HCKOMaeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, O0O0JACTh
pacrpocTpaHeHus, 00bEM TOJTOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSI.

YenoBeueckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOHIHAS
(eBpasmiickasi),  Herpo-aBcTpajowjaHas  (dKBaTOpualibHas),  MOHTOJIOUJIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENCH
YEJOBECUECKUX pac K YCIOBUSAM CYIIECTBOBaHMS. EJIMHCTBO YEIOBEUYECKHX pac.
Kputuka pacusma.

JdemoncTpanum:

[Moptpetsi: ®@. Penu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne ConHeyHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
00e3psaH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «JlpeBHeumme nmoan», «peBHue monn», «llepsbie
COBpPEMEHHBIE JIIOIN», «HenoBeuecKne paco».



16

O6opynoBanue:  mymspku  «[Ipoucxoxxaenue — denoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTallblla, KPOMAaHBLOHIIA), CIICTKU WIH
M300paKeHUs KaMEHHBIX OpPYJIUi MEepBOOBITHOIO uYeloBeka (KaMHHU-YOMIEPHI,
pyouna, ckpeOna), TeOXpoHOJoruyeckas Tabnuma, Koyuiekiusa «DopMbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHre uMCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX).

OKcKypeus «IBONIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAYYHBIN WM KpaeBeIueCcKuil My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KawInas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjaui U pa3zeibl IKOJIOTHU. METOoIbl YKOJIOTHYECKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHW3MOB: BOJIHAsl, HAa3€MHO-BO3JYIITHAs, MOYBEHHAs,
BHYTPUOpPraHW3MEHHas.

Okonornyeckue ¢akropel. Krnaccudukanus sKojJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE U AaHTPOINOreHHble. JlefcTBHE HKOJIOTHYECKHUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckne GakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckre puTMsl.

Bbuornueckue (baxTopHI. Buner OMOTHUYECKUX B3aUMOJIECTBUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaims,
MyTyaJlu3M, KOMMEHCAJIu3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HAauYeHHE OHOTHYECKMX B3aWMMOJCHCTBUU I CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH momyssiiuu. (OCHOBHbIE IOKa3aTelu
MONYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMmka YyucI€HHOCTH MONYJISIIUU U €€ PeryJIsaiusl.

JdemoncTpanum:

[Toptpetsr: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapta «lIpupomnasie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3mMoBy», «®Doronepuoauam», «llonynauum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU TOMYJSAIuY HHOY30puu-Tyhenbkny, «[lumensie memm.

JlaGopaTropHble M IpaKTHYecKUe padoThI:

Jlaboparopnas padora Ne 3. «Mopdonoruyeckrne 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.
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JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T mIOTHOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01iecTBa M 3KOJI0rMYECKHE CHCTEMBI.

CooOmiectBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OuOIIEHO3a: BHA0Bas,
MPOCTPAaHCTBEHHas, Tpoduueckas (muieBasi). Buabl-momuHanTel. CBs3U B
OuorieHo3e.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreorienoze. DYHKIMOHAJIBHBIE KOMIIOHEHTBI JKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUHM B IKOCHUCTEME.
Tpodudeckue (muiieBbie) YpPOBHM HKOCHUCTEMBI. [IuIieBble I1lemM W CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHUYECKUE
OUpaMUbl: TPONYKIIMH, YHCICHHOCTH, Ouomaccel. CBOWCTBAa 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIUs, pa3Butue. CyKieccus.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMa XBOMHOTO
WIH IIUPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE ~ DKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak (akTop yCTOWYMBOCTH »HKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero (ynkmuu. OcobGeHHocTH Ouochepsl Kak
rio0aNbHON 9KocucTeMbl. [[nHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOT€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriepoa,
a3zoTa). 30HabHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Orochepe 3emiu. AHTpONOreHHBIE U3MEHEHUs B Ouocdepe.
I'moGanbHBIC 2KOIOTHYSCKHUE TTPOOIEMBI.

CocyiecTBoBaHMe MIPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
O6nopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PAMOHATIHLHOTO
yOpaBi€HUs MPUPOJHBIMU pECypcaMu W HUX UCHOJIb30BaHUE. JloCTKeHUs
OMONIOTHY W OXpaHa MPUPOJIBI.

JdeMoHCcTpanum:

[Moptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsbl: «llumessie nenu», «bUoLEHO3: COCTaB U CTPYKTypay,
«ITpupoansie coobmiecTBay, «llemm mnuTaHus», «IKOJOTHUYECKAs MHUPAMHUIAY,
«buocdepa u yenopex», «IKocucTemMa MUPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMA
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XBOMHOro  jeca», «buonenos Bomoémay, «ArpoueHos», «lIpumepHbie
AQHTPOIIOICHHBIE  BO3JAEUCTBUS Ha IIpUpody», «DBaxuelmme WUCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHeilIas cocTaBistonias
ouochepr», «PakTopsl Aerpaganuu nousy», «llapuukossiil 3¢dexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsAsHeHust Ouocdepb», «OOwmWas cTpykrypa Ouocheps,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoTt yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoie».

O6GopynoBaHue: Mojenb-anmmiukanus «Tunuunaeie OMOLIEHO3BDY, TepOapuit
«PactutenbHble coobiiecTBa», Kouiekuu «buouenos», « Bpeaurenu BaxkHeHmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu M KOJUJIEKUMU pPACTeHUH W
KUBOTHBIX, MPUHAIJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TIpYIaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®epepannu, u300paxeHUs OXpaHSEMbIX BHUIOB
pacTeHuil 1 >KUBOTHBIX.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'M HA BA3OBOM YPOBHE CPETHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE O0YUYaIOIIMMUCS POCCUNUCKOM
rpaXkJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHWIO  OHWOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEBHOCTA 1LEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHTATECIBHOW JIEITCIBHOCTH B COOTBETCTBUH C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3WLUMM JUYHOCTH, TNATPUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAJKY, YEJIOBEKY TPYJa U CTAPIIEMY MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJbTaThl OCBOCHUA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOM JIEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:
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c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATEIBHBIX 3a7a4, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIBbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunon, ropmocth 3a cBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIbL,
nocTHXeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;
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4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

ITIOHMMAaHUE SMOLUOHAIBHOTO BO3ICUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArOMOJIyYHs:

NMOHUMAHUE U peanu3alus 370pOBOro M 0e30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJCHUE TUTHMEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NMOHUMAHMUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€301acCHOTO0 MOBEJICHUS B CUTYAIIHUX, YTPOXKAIOIINX 3I0POBBIO M JKU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW [ESITENIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3NuyHbiM cepaM MpoPecCHOHANBHON AESTEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn U PeaTH30BHIBATH
COOCTBEHHBIE KMU3HECHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU 1eNecOo00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KYJIbTYphl: TPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HX BO3MOXKHBIX TOCJIEACTBUN ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJB30BaTh MNpPUOOpPETaEMble MNpPU HU3YYEHUH OUOJIOTHUU
3HAHUS M YMEHHUS I[P pELICHUH NPOOJEM, CBSI3aHHBIX C palMOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COOIOJIEHHE  MpaBWJ  MOBEACHUA B  IPUPOJE,
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HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTMBHOE HENPUATHE JEUCTBUH, NPUHOCAIIMX Bped  OKpYKarUIEH
MIPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIArONpUATHBIC JKOJIOTHYECKHUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HaJIUYHUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON JEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

NOHUMaHWe creuuukn OUONOTMM Kak HayKu, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/ICTaBleHUs 00 OKpYXKAIoIIeM MHpE KaKk O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJIa U3 TI00aTbHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TIPUPOJHBIX PECYpCcOB W (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEJIAX
MOBBIIEHUsI OO KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMXCs, (OPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJyda€Mble 3HAHWUS [JIs aHajuu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHUE JeiaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS! HAa OCHOBE HAay4YHBIX (DAKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTh CaMOCTOATENBHO HCIONb30BaTh OHOJOTMYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHON JESITEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCT HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUUA 1O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YIbTAaTbhl OCBOCHUSI yqe6H0r0 npeamMeTa «buonorus»
BK/IIFOYAKOT: 3HAYUMBIC [JIA q)OpMI/IPOBaHI/IH MHUPOBO33PCHUA O6yanOH_[I/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBIe IMOHATHSA, OTPAXArOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCTIOJIb3YCMbBIX B CCTCCTBCHHBIX HayKaxX (BGIIIGCTBO, OHCPpIUsA, ABJIICHUC, IMPOLCCC,
CHUCTCMA, HaquLIﬁ q)aKT, IMPUHIHAII, TUIIOTC3d, 3dKOHOMCPHOCTL, 3daKOH, 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
TPaMOTHOCTH ¥ COLMAIBHOH KOMIETCHIIMH OOYYaloMIMXCs, CIOCOOHOCTH
oOyJaronuxcs UCTIOTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHUYECKHE 3HAHWUS M  yHHBEpCajlbHble ydeOHBIE JEHCTBUS B
ITO3HABATEJILHOW M COLIMATILHOM TPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHLIMH
JefCTBUSIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cMHTE3a, CpaBHEHHMS, KiIacCUpUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C MMOCTABICHHBIMU 1EIISIMU;

KCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS 711 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOBI;
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CTPOUTH JIOTMUECKHE pACCyXJeHUs] (MHAYKTHUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, OPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC cpencTBa TSt IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIICHUM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMM  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B J€ATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUN N€STENbHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATHL pabOTy B  YCIOBHUSX  peajJbHOTrO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON M TTPOCKTHOM JIESITEIBHOCTH,
HaBbIKAMU  pa3pelieHus MnpoOjieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUIbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HaHMsI, €ro HHTEpHpeTaluH, MNPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUIX, B TOM YHCJIE TIPU CO3/IaHUU YY€OHBIX U COITMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILICHHS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU NOHATUAMHU U METOAAMU;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

BBISIBJIAT MPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pEIICHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEILICHHUS;

aHAJIM3MPOBATh IOJYYEHHbIE B XOAE pEUIeHUsA 3a/auyd pPe3yJIbTaThl,
KPUTUYECKHU OLEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYaIIHsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
NENUCTBUS B MPOPECCUOHATIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JIACTH
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;
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BBIIBUTATh HOBBIC HWJCH, MpeiaraTb OPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTh NPOOJIEMBI U 33]1a4H, TOMYCKAIOUIME abTEPHATUBHbBIC PEILICHHUS.

3) pabora ¢ nudpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
UHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM MPEICTaBICHHS, KPUTHUECKU OLIEHUBAThH
e€ JJ0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoit uHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3azay;

NPHOOPETaTh ONBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTOJIb30BAHUS PA3IMUYHbBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSAITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMYy  Tpe/ICTaBICHUS
ononormueckoil nHPopMaryu (CXembl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil uMHPOpMalNUEN: TPUMEHSATh XUMHUUYECKHe, (unyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, aOOpeBHATYypy, HOMEHKJIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJQJI€Th ~ HABBIKAMM  pACIO3HABAHUS M 3allUThl  WHOOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCEX cepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCYKTaeMoW TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JIMajora Uil JUCKYCCHH ),

pacmo3HaBaTh HeBepOadbHBIE CpEACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHUS KOH(DJIUKTHBIX CHUTYyaIlUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUs IPYTUX JIIOJIEH, MPOABIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY
U B KOppPEKTHOU popme HOopMyITUPOBATH CBOU BO3PAKEHUS,
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Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITEIbHOCTD:

MOHUMATh U MCMOJb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBUAYaJTbHOU
paboTHI MPHU penIeHun OMOTOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH YU4eOHOM 3a/1auu;

BLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEM KaXXJ0r0 Wi€HA KOJUIEKTUBA;

NpUHUMATh  [I€JIM  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BHIBATH W
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOT0 yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3JIUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHbIMU AeHCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBIBICHUS MpoOJIeM H UX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M IMOCTYIKaX MO OTHOIICHUIO K UBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
MpoOIeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHLHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETILHO ~ COCTABJIATh IUTAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAITOYTESHHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOIO MPeMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO UM TMPOSBICHUIO IIUPOKON SpYyAUIIMUA B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENIbHBIA U
KYJbTYPHBII YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsSIM, BHOCHUTh KOPPEKTUBBI B JCSATCIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BIAJICTh  HAaBbIKAMHM  TIO3HABATECAbHOW  pe(ICKCHU  KaK  OCO3HAHMS
COBEpIIACMBIX JCHCTBHA M MBICIUTCIIBHBIX MPOIECCOB, WX pE3yJbTaTOB M
OCHOBAHHM, HCIOIb30BaTh MPUEMBI PeQIICKCHH JJIs OICHKH CHTYyallMH, BhIOOpa
BEPHOI'O PEIICHUS;

yMETh OIICHMBATh PHCKH M CBOCBPEMEHHO TNPUHUMATh PEHICHUS M0 HX
CHIDKEHHIO;

NpUHAMATh MOTHBBI W apryMEHTBI JPYrUX MpPH aHAIW3e pPe3yJbTaTOB
JCSATEIILHOCTH,

3) npuHsATHE Ce0s M IPYTrHUX:

IpUHUAMATH ceOsl, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHAMATh MOTHBBI W apryMEHTBI JPYTrUX MPH aHAIW3e pPe3yJbTaTOB
JCSATEIbHOCTH,

NpU3HABATH CBOE MPABO M MPABO JPYTHX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3HIIUHU IPYTOT0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTathl ocBoeHHs] mNporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduieckue i yaeoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI NEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B PA3JIMUHBIX yYEOHBIX CHUTYaIUsAX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeaMeTHbie
PE3YNBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE W PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonu3M (O0OMEH BEIIeCTB M IpeBpallcHUe
SHEPI'uM), TOMEOCTa3 (CaMOpEryJAlMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CUCTEM,
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CaMOBOCIPOM3BEICHHE (PENPOAYKIHUSA), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTb OHOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpaX MHOTrooOpas3us u
MIPOUCXOXKEHUS KyJIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJeTh METOAAaMU HAYyYHOrO MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMMCAHKME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJIYYECHHBIX
PE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

yYMEHHE BBIACNATh CYIIECTBEHHbIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIeCcCOB: 0OMEHa BEUIECTB M MPEBpAllleHUs] YHEPTrUu B KiETKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAJIbHOIO PpAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB WM SBJIEHUM, JJISI MIPUHATUS MPAKTHUECKUX PEIICHH B MOBCEIHEBHOM
KU3HA C 1EeIpl0 oOecrieueHusi O€30MacHOCTH CBOETO 3I0POBbS U 3JI0POBbBS
OKPYXAIOIIUX JTI0ACH, COOMI0OIEHNS HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUH TUIS palMOHATIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHHE peliaTh JSJEMEHTAapHblE TIE€HETHYECKHME 3aJadyd Ha MOHO- U
IUTHOPUHOE CKpPELIMBAaHUE, CIEIIEHHOE HAaclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKpEIMBAaHUA JJIs Mpe/CKa3aHUsl HacleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIONHATh J1a0OpAaTOpHBbIE W MpaKTUYECKue paboThl, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JaOOpaTOPHBIM 000pPYIOBaHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpE/ICTBA MAacCOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepualibl), 3TUYECKHE aCIEeKTbl COBPEMEHHBIX HCCJENOBaHUA B OHOJIOrHH,
MEIULUHE, OMOTEXHOJIOTUH;
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yMEHUE CO37]aBaTh COOCTBEHHBbIC MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTMYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUU.

[IpeameTrHble pe3ynbTaThl OCBOeHUsI yueOHoro mpeameta «buonorus» ¢ 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBl MUPa U HAYYHOTO MUPOBO33PEHHUsS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU YeJIOBEKa /IS PEIICHUs] )KU3HECHHBIX 33J1a4;

YMEHUE PAaCKphIBaTh COJAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TOHSITHN:
BU/I, TOMYJIAIMS, TeHO(POH I, IBOJIIOIHS, ABUXKYIIHUE CUIIbI ((haKTOPHI) SBOJIOIUH,
PUCTIOCOOJIEHHOCTh OPraHW3MOB, BHUIA000pa30oBaHUE, HKOJOTHYECKUE (DAKTOPHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1IENU IHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKas TEOpUsS DBOJIIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogasimeBoro cxoncrtea K. M. bapa, depenoBanusi riaBHBIX HalpaBICHUN U
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOIIOJECHUE U
OMMCAHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABMW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE TMOJIYYCHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUW, TEOPUl W 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIETATh CYLUIECTBEHHBIE NPHU3HAKK CTPOCHUS OMOJIOTHYECKHX
OOBEKTOB: BHUJOB, TMOMYJALNHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoneHO30B U 3KOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKHX (PAKTOPOB Ha OpPraHW3MBI, IEpeHoca
BEIIECTB M MOTOKAa JHEPrUM B JKOCUCTEMAaX, AHTPONOTCHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEMIECTB U OHWOTCOXMMHYECCKUX
IIUKIIOB B Omocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUUYECKUX PEIICHUN B MOBCEJHEBHOU
KU3HU C LEeJbl0 obecriedeHus: O€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbS
OKPY’KaIOUIUX JI0JIeH, COOTIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
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OPUPOTHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUI
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BaAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIe OWOIIOTUYECKUE 3a/7aud, COCTABISTh CXEMBI
MepeHoca BeIIeCTB U DHEPTUU B SKOCUCTeMax (e MUTaHus);

YMEHHUE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PY0BAHUEM;

YMECHHE KPUTHYECKH OIICHWBAaTh M HWHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJIEP)KaHWs, BKIIOUAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINK, HAYUIHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO037aBaTh COOCTBCHHBIC ITMCHMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMONOrNYecKyr0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
DJIeKTPOHHbIE
(uudgpossbie)
N HaumMeHoBaHMe KosmuecTBo yacos o0pa3oBaTe/bHbIE
[1]
11/_11 pa3iesioB U TeM pecypchl
NMPOrpaMmblI
K 1|
Beero OHTPOJILHBIE pPaKTHYeCKHUe
padoThI padoTsbI
bubmmoreka [{OK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edso0.ru/7f41c292
9 JKuBbie CHCTEMBI U UX 1 bu6moreka [IOK
Opra"u3aus https://m.edsoo0.ru/7f41c292
3 XUMHUYECKUN COCTaB 6 1 1 bu6mmoreka [IOK
U CTPOEHHUE KIIETKH https://m.edso0.ru/7f41c292
4 KuznenesTeabHOCTh 3 1 bu6moreka [IOK
KJIETKH https://m.edso00.ru/7f41c292
PasmHOXeHne n
5 HHIUBUIyaIbHOE 4 1 bubmorera [JOK
HHBHAAY https://m.edso00.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTE U
6 M3MEHYUBOCTD 9 1 1.5 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c292
OpraHu3MOB
Cenexuusa
7 opranu3MoB. OCHOBEI 3 bubmorexa LOK
p ) https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
bubmuoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO 34 3 4
YACOB I10 ITPO'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KIIACC
HanmenoBanme | KosiuuecTBo 4acoB DJIeKTPOHHBbIE
Ne pa3aesioB u (undposbie)
Kourpoububie | IlpakTHyeckue
n/m| TeMm Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
NMPOrpaMmblI pecypchl
1 DBOIIOIMOHHAS 9 1 bu6mmoreka [{OK
OounostoTHs https://m.edsoo.ru/7f41cc74
Bo3nukHOBeHHE Bu6 110K
nonorexa
2 11 paspHTHe o 05 https://m.edsoo.ru/7f41cc74
JKU3HU Ha 3eMIie
Opraau3msl u
3 OKDYIKAIONIAS 5 1 bu6moreka [IOK
Py https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa
bu6moreka [IOK
4 9KOJIOTHYECKHE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PezepBHoe 5 bubnuoreka [IOK
BpeMs https://m.edsoo.ru/7f41cc74
OBUIEE
KOJIMYECTBO
34 0 2.5
YACOB I1O0
I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[TpakTuueckas padota Ne 1
2 «Hcronb3oBaHue pa3IMyHbIX 1 0.5 Bubnmorexa [JOK
p ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cuctemsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubnmuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
bubnuoreka [JOK
5 b .C 0 1
SATIH, LOCTAR 1 GTPOCHILS DOIKOB https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK

KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»

https://m.edso0.ru/863e6b72



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
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bubmmoreka [{OK
! YreBofEL. Jimry https://m.eds00.ru/863e6870
bubmmoreka [{OK
8 Hywientossle kucioTs!. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus n MmeTo1bl U3ydeHHUst bubnuorexa [JOK
kieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1iemocTHas KkuBas
cucrema
CtpoeHue s3yKapuoTHYECKOUN KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTEeHHMIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpEIiapaTax u ux
OTIMCAHUE
bu6mmoreka [JOK
12 OOMeH BeIecTB Wik MeTaboIu3M htts://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7c98
14 DHepreTudeckuii o0OMeH bubmorexa HOK
https://m.edso0.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [lenenue
KJIeTKH. MuTo3. JJaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmrogenue Muto3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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MaTpHUYHOI'O CUHTEC3a

https://m.edso0.ru/863e796¢

bubmmoreka [{OK
17 T —0 §
PamCIAHIA WOCHITES DA https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubmuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
KJ1eToK. OII00TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuoreka [JOK
HACJIEACTBEHHOCTU U NU3MEHYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 NpU3HAKoB. MOHOTHOPUIHOE bubmnorexa [IOK
p i pHA https://m.edso0.ru/863e8878
CKpEIIUBaHNE
UTMOPHIHOE CKpEIMBaHUE. 3aKOH
25 §e3a131/1pcnf\[40ro HaP;JII{cl OBaHU bubmnorexa [IOK
a https://m.edso0.ru/863e89a4
MPU3HAKOB
26 CLeluieHHOE HACIEJOBaHUE 0.5 bu6nmoreka [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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npusHakoB. JIaboparopHas paboTa
Ne 5 «M3yyenue pe3yapTaToB
MOHOTHOPUIHOTO U JUTUOPUIHOTO
CKpEUIMBaHUA y AP030(HIIBI HA
TOTOBBIX MHKpOIIpErapaTaxy

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

T'enetuka mona. Hacnenqosanue

bubmmoreka [{OK

27 MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
HNamenunBocth. HenacnencTreHHas
M3MEHYUBOCTh. JlaboparopHas
28 pabota Ne 6. M3zyuenue 05 bubmuorexa [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHNUE BApUAIIMOHHOTO Psa U
BapHallMOHHOW KPUBOM»
HacnencrBenHast ©3MEHYHUBOCTb.
29 JlabopaTtopnas pabota Ne 7. 05 bubnuoreka [IOK
«AHaM3 MyTanui y Apo3oQuisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIpEIIapaTax»
bu6mmoreka [JOK
30 Peneriica ueropexa https://m.eds00.ru/863e8d78
PesepBublit ypok. O6001IeHHE 10
31 teMme «HacnencrBeHHOCTh U
M3MEHYUBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLiecc bubmnorexa [IOK
https://m.eds00.ru/863e9214
33 MeTtoapl ¥ TOCTHKEHUS CEJIEKIINU bu6mmoreka [JOK
pacTeHUN U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus kak oTpacib bu6nmoreka [JOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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IIPOU3BO/ICTBA

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



https://m.edsoo.ru/863e9336
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoThl padoTsbI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmorexa HOK
1 g v https://m.edso0.ru/863ea20e
9 Hcropus pasBuTHs NpeacTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1
HEPOSROTOE https://m.edsoo.ru/863e9cle
[omynsius kak sJeMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
4 JIL;60 ]E-IITO HIiUI a6ota JL\; 1 1 0.5 bubmorexa LIOK
paTopras p ) ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOrHTIECKOMY KPUTEPUIOH»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
bubnuoreka [JOK
6 E i1 0TO 1
CTCCTBEHHbII OTOOP H €ro opme! https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BUJ000pa3oBanue. JlabopatopHas bubnuoreka [IOK
7 1 0.5
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma H eé
OTHOCHUTEIILHOTO XapakTepar»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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Hanpasnenuns u nytu

bubmmoreka [{OK

8 MAaKpO3BOIIOLINHU https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINAN
10 HcTopwust xu3HM HA 3eMiIe U METOIbI
e€ U3yueHHst
11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButne xu3HM Ha 3eMiie TIo 3paM 1 bubmuorexa [JOK
epuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI YBOJIOIIH
PacTUTEILHOTO U )KHBOTHOTO MHUPA.
13 [TpakTuueckas padota Ne 1 05 bubnuoreka [JOK
«M3yueHue UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubnunoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YyelnoBeKa
18 Yenosedeckue pacsl U IPUPOIHBIE bubnuoreka [IOK
ajanTalii 4ejIoBeKa https://m.edsoo.ru/863eaea?2
19 PezepHblit ypok. O6o01IeH e 110



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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TCMC ((BO3HI/IKHOB€HI/I€ Hu paSBI/ITI/Ie
SKA3HU HA 3eMIIe»

20 DKoJIOTHS KaK HayKa
21 Cpenpl 0OMTaHHS U SKOJIOTUYECKHE bubnuorexa [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubamorera LOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopnas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa)
bu6mmoreka [IOK
23 buotiieckie pakTopu https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
nonymsiiuu. [Ipaktuyeckas padora
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUOB
pacTeHui»
o5 CooOriecTBa OpraHu3MoB — bubnunoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnnoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNN HKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTUYECKUE TUPAMUBIL.

CaoiictBa sKocucrem. Cykueccus

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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28 [IpupoaHbIe 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rimodanbHas 1 bubmmoreka [IOK
9KOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouochepsl https://m.edso0.ru/863ebd16

32 UYenosevecTBo B Onocdepe 3emin 1

33 CocytiecTBoOBaHHE MTPUPOIBI U 1 bubmuorexa [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBubIit ypok. O6001IEHNE TEMBI

34 «Coo01IecTBa U IKOJIOTHISCKUE 1
CHCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 0 55

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

43



44



45



