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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpe/IeTICHUs] TMOAXOJ0B K (DOPMHPOBAHHIO COAEpPKAHHUA YUEOHOTO TpeaMeTa
«buonoruss» cocraBwiIn: KoHUeNnTyaiabHble mnonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUSI 00 OOIIMX ENIX U
NPUHIUIIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEIHETO
oOmero oOpasoBanusi B Poccuiickoit ®enepanuu, a TakkKe TMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOW MIPUPOJILI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owosornu AaéT MpeACTaBICHHE O IEeNAX, 00 oOIIei
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleleHne 1o pa3ielnaM W TeMmaw,
PEKOMEHIyeMYIO TOCJIeIOBATEILHOCTh M3YUEHHUSI Y4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamvMe mo OHONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydeHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NEeATeIIbHOCTH/YIEOHBIX JCHCTBUA OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIMIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuojoruu, Onarojgapss 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
(GopMUpOBAaHHEM  €CTECTBEHHO-HAYyYHOI'O  MHPOBO33pPEHHUS,  IICHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIUICHUS, IPEACTABICHUI O 310pOBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOILIEHHEM K OKpYXarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TMTOBCEHEBHOM KU3HU ISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Te€HETUYECKOTO KOHCYJIBTHPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOMIEH NPUPOJHOW Cpene, aHaau3a
BIIUSTHUSL XO3SHUCTBEHHON JESITCIIBHOCTH YEJIOBEKa HAa COCTOSHHUE MPUPOIHBIX U



MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOJIUMOCTHIO 0OECTICUCHUS
YCJIOBUM JJIs pElIeHUs OAHOM U3 aKTyaJdbHBIX 3374 IIKOJBHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KoTOopass mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOiero o0pa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. Ona obecrneunBaeT (GOpPMHUPOBAHUE Y OOYYAIOIIUXCS MPEJCTABICHUN O
HAy4YHOU KapTHHE MHUpa, paclIUupseT U 0000IIaeT 3HaAHUS O >KUBOU mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHu3allid W DBOJIIOIWHU, CO3AET
yCJIOBHUSL  JIJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YHKIIMOHAIPHOM TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U 0Oe30macHOTo o00Opasa
KHU3HH, KOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K YKUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTHST UMEET TAKXKE JJISI PEIICHUS BOCIIUTATEIIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOydaromuxcsa. M3ydenune 6uosorun oOecrednBaeT ycioBHs Uisi (popMupoBaHUs
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTETpallMM OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QUBHKH, XUMHUHU
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €T0 COJEpXkKAaHUSA, TMPEJICTABICHHOTO B IporpaMMe IO
ouomnoruu.

Ot60p coxmepkanusi yueOHOro mnpeamera «buomnorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aromuecs IOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPEICISAIONINE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPYIKAIOIICH IPHUPOIHON cpejie, BOCTpeOOBAaHHBIE B IOBCEIHEBHOM
KU3HA U TPAKTHYECKOU naesTenbHOCTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITY>KaT OCHOBOU It (JOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIONIUX  TYMaHH3AI[UU
OMOIOTHYECKOTO 00pa30BaHMUS.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM MPUOPUTETHOrO 3HAYEHUS 3HaHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»



BBIJICJICHBI CIICYIOIINE COJEpKaTeIbHbIC TUHUU: «buomorus kak Hayka. MeTobl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHusm Kak
Ouonornyeckas cuctemayn, «CucTtemMa W MHOTO0OOpa3ve OpPraHUYECKOTO MHpPay,
«IBOITFOITHS YKHUBOU MPUPOJIBI», « IKOCHCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Iens m3yuenus yueOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJIcCHNE  OOYYAIOIUMHCS  3HAHUSAMH O  CTPYKTYPHO-()YHKIIMOHAIEHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra MW MNPUHOOPETCHHE yMCHHM
UCIIOJIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JICWCTBHA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTkeHue 1eNi u3ydeHus ydeOHoro mpeamera «buosorus» Ha 6a30BOM
yYpOBHE 00€CTIeUNBACTCS PEIICHUEM CJICAYIOIINUX 3aa4:

e OCBOCHHMEC OOYYaIOIIMMHUCS CHCTEMBl 3HAHMA O OHOJOTHYCCKUX
TEOPHUAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBHIIaX,
CIy)KalllUX OCHOBOW i  (QOpMUPOBAHUSA  MPEACTABICHHH O
€CTCCTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HayYHOTO IMO3HAHHSI,
CTPOSHUHU, MHOT0OOpa3WM M OCOOCHHOCTSX JXHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allMM, BBIAAIONINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUH;

e (opmupoBanue y oOy4Jarommxcs MO3HABATENbHBIX,
UHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN B IMPOIIECCE aHan3a
JAHHBIX O MYTAX Pa3BUTHS B OMOJOTMU HAYYHBIX B3TJISIOB, UACH U
MOJIXO/IOB K U3yUYEHUIO KUBBIX CHCTEM PA3HOT'O YPOBHS OpraHU3alluy;

e CTAaHOBJICHHE y OOydarmmuxcs oOmer KylabTypbl, (PYHKIIMOHAIBHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH U OLICHUBATH SBICHUS
OKPYXAIOIIEro MUpa >KMBOW MPUPOJIbI HA OCHOBAaHUYU 3HAHUU U OTIBITA,
MOJIYYE€HHBIX MPU U3YyYECHUU OMOJIOTUH;

e (opmupoBanue y oOy4aronmxcsi yMEHUN WIUTIOCTPUPOBATH 3HAUCHHE
OMONOTUYECKUX 3HAHUN B MPAKTUYECKON JEATEIHLHOCTH YeIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUITTHCKHIX TEXHOJIOTUI u
arpoOMOTEXHOJIOTHIA;

e BOCIUTaHWE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM
JKUBOW MPUPOJIBI, HEOOXOJMMOCTH OEPEKHOro0 OTHOIICHHS K HEH,
COOMIONIEHUSI JTUYECKUX HOPM TIpU TIPOBEJCHUU OHOIOTHUECKHUX
HCCJICIOBAaHUI;

e OCO3HAHUE IEHHOCTH OMOJOTUYECKUX 3HAHUH ISl IOBBIIIICHUST YPOBHS
OKOJIOTHYECKON  KYJbTYphl, g  (GOPMHUPOBAHUS  HAYYHOTO
MHUPOBO33PEHUS;



e IpPUMEHEHUE MNPUOOPETEHHBIX 3HAHUU U YMEHHUA B IOBCEIHEBHOMN
KU3HU JIJIS1 OIEHKH TIOCIIEJICTBUN CBOCH JCSITCIIBHOCTH 10 OTHOIICHUTO
K OKpYXKaroImiel cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHUE H
coburoieHue Mep poPuIaKTUKU 3a00JIeBaHUA.

B cucreme cpennero oOuiero oOpaszoBaHusi «buonorusi», mzyudaemas Ha
0a30BOM YpOBHE, SIBJISICTCS 00S3aTEeIbHBIM YYEOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpeaMETHOM 00acTh «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

Jist u3ydeHust OMOJIOTuU Ha 0a30BOM YPOBHE CPEIHETO O0IIEro 00pa3oBaHUS
otBoauTCcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/1eI10).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

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

Metobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMKMCAaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pa3IWYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alUui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMKM BOABI W MHUHEpPAJbHBIX BelEeCcTB B Kierke. llogaep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTalln3aTOPOB.

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

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapodUIBHO-
ruapodoOHble  cBoiWicTBa. buonormyeckue ¢GyHkumu JaunuaoB. CpaBHEHUE
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®: ctpoeHue u GyHKIIUH.

HuTtonorust — Hayka o kietke. Knetounas Teopus — npumMep B3auMOJICHCTBUS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/1bl U3yUeHHUS KIIETKH.

Krnerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cUcTeMa CUHTe3a Oerka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTua. Bunbl tmactua. HememOpanHbIe
OpraHoOUIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiueTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. 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.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeineHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

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



«Ctpoenue pepmenta», «Hyknennosble kucnotel. JJHK», «CTpoeHne MoneKyIbl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE MJii MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUxX
OMHUCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

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

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

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
¢dotocunTesa. DpdhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3HU — BUpychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.



bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX U YEJIOBEKAa, BbHI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedummra yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W  uHTerpasa. lIpoduiaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBaHUIM.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nmutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTHyeckuii oOMeH», «Ximoporiacty, «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukamms JHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii muki, wiv >KW3HEHHBIM 1WKN KiIeTku. WHTepdasza 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
OpraHu3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJABOE, I[IOYKOBAaHUE OJHO- WU MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

[TonoBoe pa3MHOKEHHE, €TO OTIHYUS OT OECIIOI0TO.

Meiio3. Cranun meiosa. Ilpouecchl, mpoucxoisuiue Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHWs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEeKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOT€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Atanbl 3MOPUOHAIIBHOTO Pa3BUTHUSI Y TMO3BOHOYHBIX >KHUBOTHBIX:
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npoOneHue, racTpyisiuus, opraHoreHes. [locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAILHOTO PA3BUTHS: TpsIMOE, HENpsAMoe (JIu4uHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumet u  cxeMbl: «®DOpMbI Pa3MHOKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Pemnukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparThbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIEeKIeTKa MIIEKONUTaoIero», «KapuokrnHe3 B KIETKax
KOpeIlKa JyKa», MarHuTHas MoOJeib-alnruiuKanus «JlegeHue KIeTKu», MOJEeNb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe MuTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaGoparopHass pa6ora Ne 4. «l3yueHue CTpOEHHUsI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3a1aun reHeTukd. Mictopust pa3BUTHS TeHETUKU. Posib uTonoruu
U OMOPHUOJIOTMM B CTAHOBJICHMHM T€HETHUKH. BKIal poCCHUUCKUX M 3apyOeKHBIX
y4éHBIX B pa3BUTHEC TCHETHKH. MeTOIbl TEHETHUKH (THOPHIOJOTHUCCKUH,
LIUTOT€HETUYECKUH, MOJNEKYISIPHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTuYeckass CHMBOJIMKA, NCIOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACII€/IOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOoo0pa3usi THOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno gomMuHUpOBaHUsA. 3aKOH paACLICIJICHUS TPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemmBanue. Mcnoinb30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.
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CuemnieHHoe HacneioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO F€HOB. HapynieHne CuerieHus reHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpoOMOCOMHasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHble W TeTeporamMeTHbie opranu3mbl. HacnenoBaHue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBoCcTh. BBl N3MEHUMBOCTH : HEHACIICACTBEHHAS U HACJICICTBCHHAs.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHbIi psif ¥ BapualmoHHas KpUBasl.
Hopma peakuuun npusnaka. KonuuecTBEHHBIE M KAaYE€CTBEHHBIC MPU3HAKU U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, WM TIE€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpollecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHAsI U3MEHYMBOCTh. Kiaccudukarus MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HaciaeAcTBeHHOM n3MeHunBocty H. . BaBuiosa.

Buesnepnas Haci€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKU
YyeJIOBEKA: FreHeaJIOTHYECKUN, OJN3HEOBBIN, [IUTOr€HETHUECKUM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE TUYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[11P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeIOBEKa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oone3Heil. MeauKo-TeHETHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00I€BaHMI YEIIOBEKA.

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  4YHCTOTHI  ramer», «JluruOpmaHOe  CKpenMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCcTBUE AJUICNIBHBIX TE€HOB», «[ €HEeTM4YeCKue KapTbl pacTCHUHU,
JKUBOTHBIX W YeJOBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CLHEIUICHHOTO C TmoJioM», «KapuoTumbl 4YeaoBeKa MW KUBOTHBIX», «BHbI
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M3MEHYMUBOCTHY», «MonudukannonHas W3MEHUYHBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTrka rpymnm KpoBu», «MyTallMOHHAsI U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-anmIMKauu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBanue», «Jurmbpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH Tela), repOapuii «I"opox moceBHOM».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «M3yueHue MoaudUKalMOHHONW U3MEHUYUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsAJla U BAPUAITMOHHOW KPUBOW.

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

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

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3apOXkKIAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS UM MHOr00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpouCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoja, MTaMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MacCoBbIM U UHANBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUN U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOPOICTBEHHOE
ckpemuBanue — HHOpuAMHT. Ywucras nuHusA. CKpeluBaHHE YUCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuamsanus u €€ ycrnexu. 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 KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHne BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MEI.

JlemoHcTpanuu:

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

Tabmuubl U cxembl: kKapra «lleHTphl MNPOUCXOXKIECHUS W MHOTO00pa3us
KyJbTYPHBIX pacTteHuit», «l[lopoabl 1oMalmHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
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pacteHuity, «Otnanénnas rudpuauzanus», «Padotsl akagemrka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuOTEXHONOTUW», «KieTouHble KyJabTYypbl U
KJIIOHUpOBaHuEe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJsDKH IUI0I0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repOapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKTHYeCKUe padoThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHIKEHUS CEJEKIMU pPACTEHUN U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIrOIHOHHAS OHOJIOTHSI.

[IpeanockIKu BO3HUKHOBEHHS DBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIOIMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeugerenscTBa 3BONONMHU. [laneoHTONOTMYECKHE: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B MaJC€OHTOJOTUYECKON JIETONUCHU, TMEPEXOTHBIE (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs AMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OpomtonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBONIONUU BHAOB 10 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.

JIBrkymue cuibl ((pakTopbl) 3BOJIOLUMUA BUAOB B Mpupojae. MyTallMOHHBIHI
MpoIleCC M KOMOMHATHMBHAS M3MEHYMBOCTh. [lOmynsiiMOHHBIE BOJHBI U Apeild
reHoB. M30s1ust 1 MUurpanusi.

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

[Ipucnoco6ieHHOCTh OPraHU3MOB KaK pe3yJbTaT 3Boonuu. [Ipumeps
MPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(hO3bl U UIHOAJANITALINH.
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Bun wu BugooGpazoBanue. Kputepun Buma. OcCHOBHblE  (OpPMBI
BUJ1000pa30BaHusl: Teorpaduueckoe, IK0JIOTHYECKOE.

MakposBosonus. DopMbl  3BOJMIOLMM:  (puileTHYecKas, JHUBEpreHTHas,
KOHBEpIreHTHasl, napajuienbHas. HeoOpaTuMocTh HBOIIIOIUY.

[IpoucxoxeHrue OT HecleuuaaIu3upoOBaHHBIX MpenkoB. IIporpeccupyromas
cnenuanuzanus. AganTUBHAs pajualysl.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobliiu

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsiuu»,  «MyTamnonHas

U3MEHUYUBOCTHY», «Apomopdosbl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkyme cuiabl sBomonuny, «Kapra-cxema wMapuipyta nytemectBus U.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHuey», « IKOJIOTUYECKOE BUI000PA30BAHME.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMHU OKPACKH,
Ha0Op MJIONOB M ceMsH, Koyuekuus «llpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MOJieNb «OCHOBHbBIE HAMPABJICHUS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpadpuueckas kapra wmupa, KoiieKuua «DPOpPMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukanusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/[po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH Tena).

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

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

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU Ha 3eMuie.

JloHay4yHblE TPEACTaBICHUA O 3apOXKICHUM >XU3HU. HayuHble runoressl
BO3HUKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABONMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE OATBEPKICHUE XUMUYECKOHN 3BOOLMU. HavuanbHble Tansl
ouosiornueckoit sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
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CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKM W HX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTAaHU3MOB.

PasButre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxein. Apxelickas u
nporepo3oiickas Hpbl. llameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPAOBUKCKHM, CHITYPUUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

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 y pacTeHUU 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
MPOUCXOXKJACHUU 4YeJoBeKka. MeToabl u3ydeHus aHTpomnoreHeza. CxojacTBa u
pazInyus YeJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JIBrxxyniue CUJIBI (pakropsl) AHTPOIOTEeHE3A. Hacnencteennas
U3MEHYMBOCTh M  €CTECTBEHHbIH oTOOp. OOIecTBeHHbI 00pa3  KU3HW,
U3rOTOBJIEHUE OPYIAUN TPYla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIlUH U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblii, YenoBek mnpaMoxondimud, YenoBeK HeaHAEpTadbCKui, YenoBek
pasymHbIi. Haxonkum HCKOMaeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, O0O0JACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

YenoBeueckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOHIHAS
(eBpasmiickasi),  Herpo-aBcTpajowjaHas  (dKBaTOopualibHasA),  MOHIOJOWIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENCH
YEJIOBECUECKUX pac K YCIOBUSAM CYIIECTBOBaHMS. ENMHCTBO 4enOBEUECKHX pac.
Kputuka pacusma.

JdemoncTpanum:

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

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeUHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
00e3baH», «OCHOBHBIE MeECTa MAJICOHTOJIOTMYECKHUX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moan», «peBHue mronm», «llepBbie
COBpPEMEHHBIE JIIOIN», «HenoBeuecKne paco».



16

O6opynoBanue:  mymspku  «[Ipoucxoxxaenue — denoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHbOHIIA), CJICNKH WU
M300paKeHUs KaMEHHBIX OpPYJIUi MEepBOOBITHOIO uYeloBeka (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoxpoHOJOrhyeckas Taonuma, Koyuiekius «DopMbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

[Ipaktuueckas padora Ne 1. «M3yyeHue mckomnaeMbIlXx OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX).

OKcKkypeus «IBONIONUS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
HAYYHBIN WM KpaeBeIueCcKuil My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KawInas cpeaa.

DKoJIOTHS KaK HayKa. 3a7a4i U pa3iesibl IKOJIOTHU. MeToabl IKOJIOTHYECKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPTraHW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPraHW3MEHHas.

Okonornyeckue ¢akropel. Krnaccudukanus sKojJorudeckux (HaxTopos:
abnotnyeckue, OWMOTHMYECKHME U aHTPOIOTEeHHbIE. JIeHCTBHE HKOJIOTHYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckre puTMsl.

Bbuornueckue (baxTopHI. Buner OMOTHUYECKUX B3aUMOJIEICTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaims,
MyTyaJiu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HAauYeHHE OHOTHYECKMX B3aWMMOJCHCTBUU I CYIIECTBOBAHUS
OpPraHU3MOB B MTPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH momyssiiuu. (OCHOBHbIE IOKa3aTelu
MONYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, 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
opranu3mMoBy», «®Doronepuoauam», «llonynamun», «3aKOHOMEPHOCTH pocCTa
YUCIICHHOCTHU TOMYJSAIuY HHOY30puu-Tyhenbkny, «[lumensie memm.

JlaGopaTropHble M IpaKTHYecKUe padoThI:

Jlaboparopnas padora Ne 3. «Mopdosornueckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.
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JIaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE 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). Bunbl-momuHantel. CBs3U B
OuorieHo3e.

DkoJioruyeckne cucteMbl (dkocucTembl). I[loHsiTue 00 »dKocucTemMe U
ouoreorienoze. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCUCTEMBI: MPOJYIEHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUHM B IKOCHUCTEME.
Tpodudeckue (muimeBbie) YPOBHM DJKOCHUCTEMBI. [IWIeBbIE IIeMMA M CETH.
OcCHOBHBIE TIOKa3aTeJIM ASKOCHCTEMBI: OnMoMacca, MPOMYKIHS. IKOJIOTHYECKHE
NUpaMUJbl: TPONYKIIMH, YHCICHHOCTH, Ouomacchl. CBOWMCTBA HDKOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIUs, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCHUCTEMa XBOWHOTO
WIH IIUPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE ~ DKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop yCTOWYMBOCTH »HKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

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

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHUE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HabHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Omochepe 3emin. AHTPONIOreHHbIE U3MEHEHUsS B Onocdepe.
I'moGanbHBIC 2KOIOTHYSCKHUE TTPOOIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
O6uopa3zHooOpasusi Kak OCHOBa ycTowunBocTu Ouocdepsl. OCHOBA paMOHATHHOTO
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 cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«ITpupoansie coobmiecTBay, «llemm mnuTaHus», «IKOJOTHUYECKAs MHUPAMHUIAY,
«buocdepa u yenosek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOocUCcTeMa
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XBOMHOro  jeca», «buonenos Bomoémay, «ArpoueHos», «lIpumepHbie
AQHTPOIIOTCHHBIE  BO3JEHUCTBUS Ha mOpupoay», «BaxhHenmme HUCTOYHUKU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHeilIas cocTaBistonias
ouochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBeiil a3pdexr», «DakTopbl
pPaAMOaKTUBHOTO 3arpsAsHeHust Ouocdepb», «OOwmWas cTpykrypa Ouocheps,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoTt yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoie».

O6GopynoBaHue: MoJenb-anmuinKanus «TUnuuHble OMOIIEHO3bI», Tepbapuii
«PactutenbHble coobiiecTBa», Kouiekuu «buouenos», « Bpeaurenu BaxkHeHmmx
CEIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapum M KOJJIEKIUHU pAcTeHUH W
KUBOTHBIX, MPUHAIJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TIpYIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepannu, H300paKeHUs OXPaHIEMBIX BHUJIOB
pacTeHuil 1 >KUBOTHBIX.
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IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMHA IIPOI'PAMMBI 110
BNOJIOTN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCSI TIporpaMM  CpeaHero o0mero oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE O0YUYaIOIIMMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSA TNpeamera «buosorus» mocTurarorcs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIMUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAJKY, YEJIOBEKY TPYJa U CTAPIIEMY MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCPEKHOTO OTHOIICHHUS K KYJBTYPHOMY HACICIHIO H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTa «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHONW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH:

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

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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BBHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMIOJHECHUS
y4eOHBIX, TI03HABATEJIBbHBIX M HCCIEIOBATEIILCKUX 3a/ad4, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IIEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

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

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

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LIEHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;
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4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

ITIOHMMAaHUE SMOLMOHAIBHOTO BO3JAEHUCTBUS )KUBOU IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

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

NMOHUMAHUE U peau3alus 370pOBOro u 0Oe30macHOro obpa3a KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJCHUE TUTHMEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 370POBBIO;

NMOHUMAHMUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

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

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AKTUBHOW [JESITENIBHOCTH TEXHOJOTMYECKOM U COLUAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pasnuyHbiM cepaMm mpodeccHoHaNbHON JESTEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn U PeaTH30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETCHHE OTBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HX BO3MOXKHBIX TOCJIEACTBUN ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00ANBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJB30BaTh MNpPUOOpPETaEMble MNpPU HU3YYEHUH OUOJIOTHUU
3HAHUST M YMEHHUS TMpU pEUICHUH NPOoOJEM, CBSI3aHHBIX C palMOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COOIOJIEHHE  MpaBWJ  MOBEACHUA B  IPUPOJE,
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HaIlPaBJICHHBIX Ha COXPAaHCHHE pPABHOBECHUS B DKOCHCTEMax, OXPaHY BHIIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUK, NPUHOCAIIMX BpEd  OKPYKAIOIIEU
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMpHUATHBIC SKOJOTHYECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U NIPEIOTBPAIIATH HX;

HaJIMYME Pa3BUTOTO IKOJIOTHUYECKOTO MBIIIUICHHS, SKOJIOTHIECKON KYIbTYpHI,
OTIbITa JeSATETHHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
NPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOUN JEATEITHHOCTH IKOJIOTHICCKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HayKHM M OOIIECTBCHHOW INMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBCPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATCIIBCKOM KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTUM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpY)KaroIlleM MHUpE KaK O €AMHCTBE IMPHUPOIbI, YeJOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
WCITOJIb30BAaHUIO TPUPOJHBIX pPecypcoB H (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEJIAX
MOBBIIIEHUS OOIIEH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMXCs, (OPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NMOHWMAaHHE CYIIHOCTH METOJIOB MO3HAHWSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
YyMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IIEJIBIO TIOYYECHHSI IOCTOBEPHBIX 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 MCCIIEN0BATENIBCKYIO IESITEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeHMeTHBIC PE3YyIbTaTbhl OCBOCHUA yqe6Hor0 npeamMeTa «buonorusy»
BK/IIFOYAKOT: 3HAYUMBIC [JIA q)OpMI/IPOBaHI/IH MHUPOBO33PCHUA O6yanOH_[I/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBI€ IMOHATHSA, OTPAXArOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaX (BGIIIGCTBO, OHCPpIUsA, ABJICHUC, IMPOUCCC,
CHUCTCMA, HaquBIﬁ q)aKT, IMPUHIMAII, TUIIOTC3d, 3dKOHOMCPHOCTDb, 3aKOH, TCOpU:I,
HCCIICI0BAaHUC, HEI6JIIO,Z[€HI/I€, N3MCPCHUC, OKCIICPUMCHT )41 z[pyrHX),
YHUBCPCAJIBHLBIC y‘IC6HBIC I[GﬁCTBPIH (HOSH&B&TGHLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYISITUBHBIE), o0ecrieynBaoIIne dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIIMM O0O0yYarouuxcs, CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BATh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33PCHUYECKHE 3HAHWUS M  yHHBEpCajlbHble ydeOHBIE JEHCTBUS B
MTO3HABATEILHOW Y COLIMATIbHOM MTPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHBLIMH
JefCTBUSIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHHMSI, KiIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAesaTh IENH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH IEISIMH;

KCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS 711 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOBI;
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CTPOUTH JIOTUUECKUE pACCYKJIeHUsI (MHIYKTUBHBIC, JACAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSAX, OPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

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

pa3palatrbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHalld3a HMEIOIIUXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B J€ATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIIEHUBATh PUCKU MOCIIECICTBUN NEATEIbHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX  PEajbHOTO,
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 MpoOJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PAa3JIMYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHMsI, €ro HHTEpHpeTaluH, MNPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3/IaHUN YU€OHBIX U COIMAIBHBIX MPOEKTOB;

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

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

BBISIBIIATH MPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pEIICHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOHMX YTBEPKIICHUI1, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3MPOBATh IOJYYEHHbIE B XOAE pEUIeHUsA 3a/auyd pPe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYaIIHsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHABIA MMOUCK TEPeHOca CPEJCTB U CIIOCOOOB
NENUCTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTh
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;
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BBIIBUTATh HOBBIC WJCH, MpEJiaraTb OPUTHHAIBHBIC TMOIXOIbI M PEIICHUS,
CTaBUTh NPOOJIEMBI U 33]1a4H, TOMYCKAIOUIME abTEPHATUBHbBIC PEILICHHUS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBATH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHUS, KPUTUIESCKH OIICHUBATH
e€ JJ0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaIMKM, HEOOXOIUMOM JIJIsi BHITIOJTHEHUSI YYCOHBIX
3azay;

PHOOPETAaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTOJIb30BAHUS PA3IMUYHbBIX
TIOUCKOBBIX CHUCTEM;

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

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil uMHPOpMalNUEN: TPUMEHSATh XUMHUUYECKHe, (unyeckue W
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (OpPMYIbl, abOpeBHATypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

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

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA APYTHX YYaCTHHUKOB
JIMajora Uil JUCKYCCHH ),

pacmo3HaBaTh HeBepOadbHBIE CpEACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aWMOJICHCTBHUSA, MOHUMATH
HAMEPEHUs IPYTUX JIIOJIEH, MPOABIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY
1 B KOppEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,
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Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIesSITeJIbHOCTh:

MOHUMATh U MCMOJb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBUAYaJTbHOU
paboThI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH YU4eOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUM C Yy4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEM KaXXJ0r0 Wi€HA KOJUIEKTUBA;

NpUHUMATh IIEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
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 pa3padoTaHHBIM KPUTEPUSIM;

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

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IOBEJECHHUE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

1) camoopraHu3anms:

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

BbIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSAX M MOCTYIKaxX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

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

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

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOI0 NMPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUIH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO UM TMPOSBICHUIO IIUPOKON SpYyAUIIMUA B
pa3HbIX O0OJIACTSIX 3HAHUM, IOCTOSHHO IMOBBIIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTh KOPPEKTHUBBI B JCSITCIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BIAJICTh  HAaBbIKAMHM  TIO3HABATECAbHOW  pe(ICKCHU  KaK  OCO3HAHMS
COBEpIIIACMBIX JICHCTBUI M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJIbTaTOB U
OCHOBaAHHM, HCIIONIb30BaTh MPUEMBI pPe(IEKCHH JJIS OILCHKH CUTYallud, BbIOOpa
BEPHOI'O PEIICHUS;

yMETh OIICHMBATh PHCKH M CBOCBPEMEHHO TNPUHUMATh PEHICHUS M0 HX
CHIDKEHHIO;

NPUHAMATh MOTHBBI W apryMEHTBhI JAPYTHX TMPH aHajIu3e pPe3yJbTaToB
JCSATEIILHOCTH,

3) npuHsATHE Ce0s M IPYTrHUX:

OPUHUAMATH CeOsl, MOHMMast CBOM HEIOCTATKH U JOCTOMHCTBA,;

OpUHAMATh MOTHBBI W apryMEHTBI JPYTrUX MPH aHAIW3e pPe3yJbTaTOB
JCSATEIbHOCTH,

NpU3HABATH CBOE MPABO M MPABO JPYTHX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3MIIUU JAPYrOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnble pe3ynbTathl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienuduieckue i yaeOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIMsX, a TaKKe B pPEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeaMeTHbie
PE3YNBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOSHUs ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4HOTO MHUPOBO33PEHHMS, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )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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CaMOBOCIIPOM3BEICHHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTb OHOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. . BaBuioBa), onpenensiTe TpaHUIIbI
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,  BBIJABM)KCHHE  THIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJIYYECHHBIX
PE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATH CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIeCcCOB: 0OMEHa BEUIECTB M MPEBpAllleHUs] YHEPTrUu B KiETKe, (OTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHAUBUIYAJbHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB WM SBJIEHUM, JJISI MIPUHATUS MPAKTHUECKUX PEIICHH B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0/CH, COOI0/IEHNs HOPM IPaMOTHOTO MOBEICHUS B OKPYKAIOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUH TUIS palMOHATIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHHE peliaTh JSJEMEHTapHblE TIE€HETHYECKUE 3aJaud Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUIEHHOE HaclIeJOBaHUE, COCTAaBJIATH CXEMBI
MOHOTHOPHIHOTO CKpEIMBAaHUA JJIs Mpe/CKa3aHUsl HacleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIONHATh J1a0OpAaTOpHBbIE W MpaKTUYECKue paboThl, COOII0IAThH
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpE/ICTBA MAacCOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepualibl), 3TUYECKHUE acCIEKTbl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHUH,
MEIULUHE, OMOTEXHOJIOTUH;



29

yMEHUE CO37]aBaTh COOCTBEHHBbIC MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTMYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUU.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI 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 KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHHUS, 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, TOMYJISAINS, TeHO(POH/I, IBOJIIOIHSA, ABHKYIIUE CUIIbI ((haKTOPHI) ABOJIOLHH,
PUCTIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1IENU IHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAS Teopus Y.
JlapBuHaA, CHHTETHYECKas TEOpUs DBOJIIOLUHU), 3aKOHBl U 3aKOHOMEPHOCTHU
(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 BIAJEeTh METOAaMHU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOIOIEHHE U
OMMCAHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABMW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJIYYCHHBIX
PE3yABTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHUM, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIETATh CYLUIECTBEHHBIE NPHU3HAKK CTPOCHUS OMOJIOTHYECKHX
OOBEKTOB: BHUJOB, TMOMYJALNHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoeHO30B M JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIeACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKHX (PAKTOPOB Ha OpPraHW3MBI, IEpeHoca
BEIIECTB M MOTOKAa JHEPTHMM B DKOCUCTEMAaX, AHTPONOTCHHBIX H3MEHEHHUH B
AKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M OHUOr€OXHMHYECKUX
IIUKIIOB B Omocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUUYECKUX PEIICHUN B MOBCEJHEBHOU
KU3HU C 1eJbl0 oOecrieueHus: Oe30MacHOCTH CBOEro 3J0pOBbSi U 3J0POBbs
OKPY’KAIOUIUX JI0JIel, COOIOJICHHUS] HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
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OPUPOTHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUI
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BaAHNUS;

yYMEHHE peliaTh dJIEeMEHTapHbIe OMOJOTHYECKHE 3a/ladM, COCTaBISTh CXEMBI
MepeHoca BeIIeCTB U DHEPTUU B SKOCUCTeMax (e MUTaHus);

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

YMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJIEP)KAaHWs, BKJIIOYAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINK, HAYUIHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOIICHHUS,
000011251 OMONOrNYecKyr0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 b 2 :
HONIOTHA Kak Hayxa 0.5 05 https://m.eds00.ru/7f41c292
bu6moreka [IOK
2 X 1
VIBLIC CHUTGMEL H MX Opramamtt https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m. eds00.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACATEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE ¥ MHAUBUYAIBHOE Pa3BUTHE bubnunoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0,5 4



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

32

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha bubnuoreka [IOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprani3Mbl i OKpykarolas cpesa ° https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 bubmorexa TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
uudpoBbIie
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBartejibHbIE
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.
5 [IpakTuueckast pabora Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHNe PA3TMYHBIX METOIOB MPU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 05 bubnuoreka [IOK
n3yuenue. CraproBasi TMarHoCTUKa ' https://m.edso0.ru/863e6564
4 XuMHYeCKu cocTaB KiIeTKH. Boja u 1 bubmuoreka [{OK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 bubmorexa HOK
https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
KaranuzaTopsbl. JlaboparopHas padora Ne 1
P patop N P bubmuoreka [JOK
6 «M3yyeHne KaTamuTH4YEeCKONH aKTUBHOCTH 1 0.5
https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpuUMepe aMuIa3bl WIH
KaTasas3bl)»
7 Vraesoasl. JInnmael 1 Eubmorexa OK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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bu6mmoreka [IOK
8 H .AT®
YICICHHOBRIC RHCTOTR https://m.edso0.ru/863e6d5c
9 Hcropus u MeTO1bI U3y4EHHUs KIIETKU. bubnuorexa [JOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka Kak 1eJI0CTHAs )KUBas CHCTEMa
CtpoeHnue dyKapuoTHYECKON KIIETKH.
JlabopaTtopras pabora Ne 2 «3yuenue
PatopHT b o . bubmmorexa [{OK
CTPOEHUS KJIIETOK PAaCTEHUH, )KUBOTHBIX,
1 rpuOOB 1 OaKTEpHH 1101 MUKPOCKOTIOM Ha 05 hitps.//m.ed500./663¢6( 0
P P g P https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OIIHCAHUE
bu6moreka [IOK
12 06 0
MEH BEIECTE HITH METADOIIEM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckuit oOmeH https://m.edso00.ru/863e7aae
’KuzHeHHBIN MK KIeTKU. [{enenue
KieTku. Muto3. JIaboparopnast padora Ne 3
15 «HabGnrogenre MUTO3a B KIIETKAX KOHUHMKA 0.5 bubmorexa HOK
g ' https://m.edso0.ru/863e7dc4
KOpeIllKa JTyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
16 buocunTes 6enka. Peakuus MmaTpuaHOTO bubmuoreka [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 T —0 0
PATCIBII HOCHHTES beya https://m.eds00.ru/863e796e
18 Hexnerounsie (opMbl )KU3HU — BUPYCHI bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuotexa [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonoTBopenue. Jlaboparopuas padota No 05 bubnuotexa [JOK
4 «M3y4yeHue cTpoeHUs MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOTIpEIIapaTax»
22 NunuBuayanbHOe pa3BUTHE OPraHU3MOB bubamorera LOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTU U bubnuoreka [IOK
W3MEHYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBaHUS bubnuoreka [IOK
MPpU3HAKOB. MOHOTHOPHUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878
o5 JlurnOpuHOE CKpeInBaHue. 3aKOH bubnuoreka [JOK
HE3aBUCHUMOI0 HACJEJOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.
JlaGopaTtopnas pabora Ne 5 «M3y4ueHue
26 pGSyﬂiTaTl(j)B M(?HOFI/I6pI/II[HOFO IZ[I 0.5 bubmmorexa [JOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIBI
Ha TOTOBBIX MUKpPOTIPENapaTax»
97 I'enetuka nona. HacnegoBanue npu3HaKkoB, bubnuoreka [JOK
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
08 HN3menunBocTh. HenacineacTBeHHas 05 bubmuoreka [JOK

n3MeH4YMBOCTb. JlaboparopHas padota Ne 6.

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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Nzyuenne Mmoan(puKkamoHHON
W3MEHYHMBOCTH, TIOCTPOCHUE
BapHALMOHHOTO Psijia M BAPHALIMOHHOM
KpHBOW»

HacnenctBeHHast HN3MEHUYHUBOCTD.

29 JlabopaTtopHnast pabota Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MyTaIui y 1po30¢uibl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOTIpEIiapaTax»

bu6moreka [IOK

30 Tenieriia Hesopeka . https:// m.edso;I ru/863e8d78

31 Oo6o0611eHne 10 TeMe «HacieacTBEHHOCTD U 1
W3MEHYUBOCTH OPraHU3MOBY

bu6moreka [IOK

32 Cenexus Kak Hayka i npotece L https:// m.edso;I ru/863e9214

33 MeTo1bl ¥ JOCTUKEHUSI CEIEKIIUN PACTEHUI 1 bu6moreka [IOK
U )KMBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHoorus Kak oTpaciab IPOU3BOACTBA 1 bubmorexa HOK

https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 0,5 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJibHbie | IIpakTuueckue tudposbie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LHOK
https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTus npeacraBieHuit 00 1 bubnuoreka [IOK
SBOJIOITHHA https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MirkpooposmioLs 1 https://m.edsoo0.ru/863e9cle
[Tonmynsimus xKak IeMeHTapHasi eIMHUIA
4 BH/Ia U dBoJtonnu. JlabopaTopHas pabora 1 05 bubnuorexa [JOK
Neo 1 «CpaBHEeHUE BUAOB 1O https://m.edsoo.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKyIue CUitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubnuoreka [JOK
SBOJIIOLUA https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBenHbIit 0TOOP ¥ €10 GOPMBI 1 htts://m.edsoo.ru/863e9edo0
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BHUI000pa3oBanue. JlabopaTopHas padorta bubnuoreka [JOK
7 1 0.5
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HanpasieHnus u myTd MaKpO3BOJIIOLIMH 1 bubnuorexa [IOK



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

9 HeobOpaTumocTs 3BOITIONINAN
10 WcTopus xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS
11 ['MnoTe3bl NPONCXOKIACHUS KU3HU HA bubnuorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuotexa [JOK
epuoaam https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA. Bu6morexa [IOK
13 [TpakTudeckas padora Ne 1 «I/I3zn1eHI/Ie 0.5 httos://m.edsoo.ru/863eashe
HCKOIAaeMBbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHn4ecKoro bubnuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
bubnuoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.e dsogru 1863e3C0C
16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIMU IBOJIOLUHU YEJIOBEKA
18 YenoBeyeckue packl U MIPUPOIHBIC bubnuoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PezepBHblit ypok. O0oO1IeHNE 110 TeEMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA
3emie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
Abunotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdoornaeckue
29 0COOEHHOCTH PACTCHHI U3 Pa3HbIX MECT 05 bubnuotexa [JOK
oburtanus». JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HAa POCT U Pa3BUTHE
YEpPEHKOB KOJIEyCa
bu6moreka [IOK
23 buotnieckue gaxropt https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«[ToacY€T MIOTHOCTH MOMYISALUN pa3HBIX
BHUJIOB PACTECHHI»
bu6moreka [IOK
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 htts://m.edsoo.ru/863ebA46a
bu6mmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) httos://m.edsoo.ru/863ebA46a
OcHoBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
27 Dxkojoruueckue nupamusl. CBoMcTBa bubmorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupoaHBIE IKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnodanbHas sKocucTeEMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
bu6mmoreka [JOK
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS

https://m.edsoo0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
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ouocdepsr
32 UYenoseuecTBo B bnocdepe 3emin 1
33 CocytiecTBoBaHUE MTPUPOJIBI U 1 bubnuoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 O6006mmenue TeMbl «Coo0IecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5



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

41

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /IToxg
pen. [laceunuka B.B., AkunonepHoe obmiectBo «31aTenbcTBO
«IIpocBemenue»

* buosnorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., Aknnoneptnoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

[Tporpamma: [Iporpamma 1o GMOJIOTHH 7Sl 00IIE00pa30BaTEIBHBIX IIKOI
(c6opuuk buomnorus. Pabouue nporpammel. [IpenmerHas muHus yueOHUKOB
«Jluamst xxu3am». 10—11 xmaccrl: yue0. mocodue muist 001meo0pa3oBaTeIbHbIX.
opranuzaiuii: 6a3oBsiii ypoBeHs / B. B. Ilaceunuk, I'. T'. [lIgeros, T. M.

Edumora. — M. : [IpocBemienne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://content.edsoo.ru/lab/
http://www.fipi.ru/
http://www.rustest.ru/

https://bioll-vpr.sdamgia.ru/
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